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Abstract—Organizational  creativity and employee idea
generation have become important and essential elements of an
organization’s success, as creativity results to increased
performance. The need of increased creativity is evident in
industrial and service companies. The main idea behind this
paper is to analyze and demonstrate if accessing various types of
data in certain ways and/or situations affects creative idea
generation by the people involved in different industrial/service
sectors, considering that now most of the employees use digital
data. The current paper discusses how seven different factors are
related to digital data affect creativity.
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1. INTRODUCTION

In today’s highly competitive environment the goal of each
organization is to gain sustainable competitive advantage to
defeat the competition and stabilize its operation [1].
Companies must create conditions for sustainable advantage
under fierce competition. In [2] three conditions for sustainable
advantage are indexed: 1) hierarchy of source, 2) number of
distinct sources, and 3) constant improvement and upgrading.
Organizational creativity is a means to build sustainable
competitive advantage, among other things because it includes
these three conditions. Creative thinking, idea generation and
behavior is widely recognized as an important human skill and
behavior in 21" century [3-5]. Modern problems demand new
forms of problem solving, and hence creativity becomes more
important. While some companies do not give enough attention
to creativity, a survey conducted by IBM, in which more than
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1,500 CEOs from 60 countries and 33 industries were
interviewed, showed that creativity is what is needed for
success [6]. Creativity has also been defined as a key source for
competitive advantages for long lasting organizations. In [7] it
was showed that 82% of companies believe that there is a
strong connection between creativity and business results.
According to this report, companies that actively foster creative
thinking outperform their rivals in revenue growth, market
share and competitive leadership.

Modern accounts of creative cognition stress the central
role of combining pre-existing knowledge components or
materials [8]. Even exceptionally creative products have
incorporated pre-existing material [9], such that some of these
materials and components have never been used in relation to
the subject matter. Awareness of the existence of these
materials and/or components in different ways and in certain
circumstances can help divergent thinking and creative idea
generation [10-12]. Accordingly, accessing various data in
different forms from their own specialized field along with data
from other fields may help creative idea generation. In this
regard, the present study intends to study the impact of
accessing various data types in certain ways and situations on
creative idea generation by people involved in different
industrial/service sectors. It applies a logistic regression model
and presents a logit model for these factors. The main
contribution of this paper is therefore the discussion of how
various types of data and ways of accessing it contribute to
improve creativity. The empirical analysis presented here is
based on a large sample of computer users and employs a set of
explanatory variables.
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II.  THEORETICAL BACKGROUND

A.  Creativity

Creativity has been defined in different ways by different
people [13, 43]. For instance, creativity was defined as a
developing process for novel and imaginative views about
different situations [14]. Some researchers state that creativity
is the combining of ideas and individual and group approaches
in a new way [15]. In [16] creativity is defined as a process
composed of three main steps. The first step is becoming
sensitive to problems, shortages, gaps in knowledge, pressures,
lack of harmonies etc. The next step is finding new solutions
for the previously identified problems as well as presenting
hypotheses and testing them. In the last step the obtained
results are communicated. Creativity covers different levels,
from employee level to organizational level. This process
encompasses employees being creative in their own work,
which aid further development of the creative idea that is then
passed through others to enhance the organization’s creativity
[17]. Therefore, understanding what causes creativity to
flourish and what may inhibit it, is beneficial for organizations
and a very important thematic for organizational research. Both
personal and contextual factors [18] can affect creative
performance, so organizational psychology has placed most of
its focus on determining which factors promote creative ideas.
On the one hand, there are many individual and organizational
barriers to creativity [19-22]. On the other hand, organizational
climate, culture, leadership, resources, skills, organizational
structures and systems [23], inherent risk [24], job design [25,
26], support [27, 28], diversity [29, 30], safety [31, 32],
resources [30, 33], dynamics [31, 32], personal characteristics
and individual [34-41], structural and system [23, 42]
motivation can motivate individual, group and organizational
creativity. Researchers in [11, 13, 27, 44] offered a theoretical
perspective and understood creativity as the production or
generation of novel and valuable ideas, products, or processes
by individuals or groups. On the other hand, researchers’
oriented to cognitive approach [45] offer a holistic vision of
creativity, which includes non-cognitive factors (personal and
social) in creative production. This approach views creative
ideas as being the natural result of applying basic mental
operations to existing knowledge structures. For instance,
authors in [46] described and measured creativity by fluency,
flexibility, originality and elaboration while and some others
like editors in [47] emphasized the role of the environment, the
person, and intrinsic motivation on creativity.

B.  Data and Creativity

According to [48], knowledge and information are
outcomes of human action that engages signs, signals, and
artefacts in social and physical settings. Knowledge builds on
an accumulation of experience and information, which depends
on the data aggregation. Authors in [49] describe “data” as
chunks of facts about the state of the world. They believe data
may be either quantitative or qualitative in nature. When
thinking of data most people seem to emphasize the
quantitative form that is easily stored and manipulated in
computer systems. Author in [50] reiterated that “data are
material facts”. Data, information, knowledge, and relative

technologies have effect on creativity at all levels [51-59]. This
is why these subjects became an interesting topic for
individual, group and organizational creativity researchers (e.g.
[60-83]). Authors in [60] have designed and implemented an
innovative creativity support system. Authors in [74]
considered the relation between computational creativity and
computing. They stressed the important role of a knowledge
base in creative computing system. Authors in [73] examined
the relation between information technology use by children
and their creativity. These researchers considered the use of 4
types of Information technology: 1) computer, 2) internet, 3)
video games and 4) mobile. Authors showed that playing video
games has a significant effect on children creative behaviour.
The researchers suggested that video game designers should
consider various aspects of stimulating creativity such as visual
and audio features. Authors in [81] stated that creative work is
often achieved in distributed groups. Therefore, information
exchange is frequently facilitated by groupware systems. In
order to reduce losses inherited in group work and to best
support creative group processes (CGP), they proposed a
framework which combines: a) the stages of the creative
process, b) the potential losses of creative group processes and
¢) different media characteristics drawn from the Media
Synchronicity Theory to formulate groupware design
principles .Authors in [84-89], are among the researchers in the
field of neurology and medicine that examined the effect of
different data types (visual, audio and textual data) on human
brain and its idea generation process.

III. CONCEPTS AND APPROACH

A.  Fundamental Concepts

The seven fundamental concepts defined in the context of
this work are:

e Various Visual Data (VVD)
e  Various Textual Data (VTD)
e  Various Audio Data (VAD)

e Data Related to the Performance of Various Creative
Persons Who are Dealing with Similar Issues (DRC)

e Data Presentation Speed (DPS)

e Presentation of Various Data with Different
Combinations and Various Arrangements, Frequently
in a Variety of Time Periods (DPCAD)

e  Presentation of Various Data to Users on the Left Side
of the Screen so that the Left Eye Receives Them
(PDLS)

Computer users from industrial or service companies deal
with different data types which may affect creative idea
generation in varying degrees. Thus, it is necessary to carefully
define the data types considered. Computer users often interact
with computer’s output data using visual perception and
auditory perception. The data received by eyesight is often
separating into two different data types: visual and textual. The
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fundamental concept definition about three data types derives
from this.

1) Various Visual Data (VVD)

Various visual data refer to a set of the offered data to the
users in the form of images, charts, or movies. These types of
data are recognized by users’ visual perception. Patterns, trends
and correlations that might go undetected in text-based data can
be exposed and recognized easier with data visualization
software.

2) Various Textual Data (VTD)

Various textual data refer to systematically collected
material consisting of written, printed, or -electronically
published words, typically either purposefully written or
transcribed from speech. These types of data are recognized by
users’ visual perception and demand reading and writing skills.

3) Various Audio Data (VAD)
Various audio data refer to a set of offered data to users
through acoustic, frequencies, and they are commonly
understandable by auditory human sense.

Computer users from industrial or service companies
receive/process data with different content. Not all contents are
suitable to improve creative idea generation. Thus, it is
necessary to carefully define what data contents are being
considered.

4) Data Related to the Performance of Various Creative
Persons Dealing with Similar Issues (DRC)

Audio, visual and/or textual data presented to a user, which
describe how other creative people performed similar activities,
can conduct the behavior, feeling and thought of the user to be
more creative.

5) Data Presentation Speed (DPS)

While sensitive to the speed of receiving data, the human
brain reacts differently to data obtained at different speed,
therefore it is necessary to carefully define the data presentation
speed. Theoretically, humans’ eyes and brain can perceive
image and texts with a maximum speed of 1000 frames per
second (FPS). However, to the untrained, this speed is
commonly reduced to 150 FPS. In this research passing speed
of various textual and visual data from human eyes is between
1 to 150 FPS.

6) Presentation of Various Data with Different
Combination and Various Arrangements, Frequently in a
Variety of Time Periods (DPCAD)

Different combinations and various arrangements of the
received data can lead users to different understandings and
different outcomes. Employees - computer users are frequently
exposed to different combinations and various arrangements,
frequently in a variety of time periods.

7) Presentation of Various Data to Users on the Left
Side of the Screen so that the Left eye Receives These Data
(PDLS)

Visual and textual placement in users’ vision range can
affect the user’s perception. Computer users receive data in
different visual range positions. Not all ranges are suitable to

improve creative idea generation. To do this it is necessary to
carefully define the vision range being considered. This
variable refers to presenting various visual and textual data on
the left side of the screen so that data are received outside the
central vision (angle of 40 to 60 degrees) and the right half of
the left eye much more than other places of both eyes.

B.  Approach

The main question behind this research is if data type,
content and properties effectively contribute to creative idea
generation. One important issue to be discussed is why these
seven data related factors were considered relevant enough for
this study. It is consensual, that a data flood is created every
day by the billions of people interactions using information and
communication technologies. Researchers and policymakers
are already realizing the potential of this torrent of data to
identify needs, provide products and services, and predict and
prevent crises for the benefits of individuals, organizations and
societies. People need to access appropriate data in a specific
situation and form in order to improve their ability of creative
idea generation. Organizations which need to access creative
ideas should provide and support appropriate data in a specific
situation and form for their employees. Inappropriate data in
inappropriate situation and form can prevent people,
organizations and societies from accomplishing their goals
[90]. Thus, identifying the appropriate type of data, the
appropriate form and mixture of content, the appropriate way
of presenting data and appropriate situations of presenting and
accessing data are important in order to cause the generation of
creative ideas for individual, organizational and social
objectives.

IV. RESEARCH METHOD

A. Research Scheme

This research is decision-oriented. The data collection
method is a descriptive survey, and data analysis is
correlational research. The dependent variable “Creative Idea
Generation” is related to independent variables VVD, VTD,
VAD, DRC, DPS, DPCAD, PDLS (see section IILLA for
definitions). These independent variables were chosen based on
the literature. Table I indicates the research works supporting
the choice of these independent variables. The theoretical
framework for this research considers the following set of
hypotheses:

e H;: There is meaningful relationship between VVD and
computer-based data-driven creative idea generation.

e H,: There is meaningful relationship between VTD and
computer-based data-driven creative idea generation.

e Hj: There is meaningful relationship between VAD and
computer-based data-driven creative idea generation.

e H,: There is meaningful relationship between DRC and
computer-based data-driven creative idea generation.

e Hs: There is meaningful relationship between DPS and
computer-based data-driven creative idea generation.
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e Hg: There is meaningful relationship between DPCAF and
computer-based data-driven creative idea generation.

e H;: There is meaningful relationship between PDLS and
computer-based data-driven creative idea generation.

TABLE L. RESEARCHES THAT SUPPORT THE CONSIDERED INDEPENDENT
VARIABLES
Independent Variables | Researches Support Independent Variables
VVD [84], [87], [91], [92]
VTD [84], [87], [91], [92]
VAD [84], [87], [91], [92]
DRC [91], [93]
DPS [94], [95], [96]
DPCAF [91], [94], [95], [96]
PDLS [87], [91]

A questionnaire based on the theoretical framework
indicated above was developed. It was designed to be answered
on a Likert scale with a few demographic questions, and one
cross-examination question placed between demographic
questions. The study has a Cronbach’s alpha coefficient of
0.713 indicating high reliability. The data were collected with
an online questionnaire. An aspect worth to highlight is the
large number of samples used, higher above the 384 that the
Cochran formula considers as the minimum for unlimited
community samples. The dependent variable is creative idea
generation. Figure 1 displays the research variables and the
related dimensions considered in the theoretical framework.

Various Visual Data

Various Textual Data

Various Audio Data

Data Related to the Performance of Creative
Various Creative Persons Which Idea
Dealing with Similar Issues

Generation

Data Presentation Speed

Presentation of Various Data with
Different Combination and Various
Arrangements, Frequently in a
Variety of Time Periods

Presentation of Various Data to
Users on the Left Side of the
Screen so that the Left eye
Receives These Data

Fig. 1. Theoretical Framework

B. Research participants

To assess and validate the above hypotheses, two types of
computer users from different domains were considered to fill
the questionnaire: 1) industry/service, and 2) academics
(university professors). The responses to this electronic
questionnaire were anonymous and without any monetary

incentives. The data was gathered in a time period of 6 months.
A total of 929 individuals answered the questionnaire. The
collected questionnaires were filtered in two stages:1) in the
first stage the questionnaires whose participants did not answer
all questions were removed, 2) in the second stage those
questionnaires whose cross-examination question made the
questionnaire unreliable were also removed. As a rule, if the
difference between the answer of the cross-examination
question and the answer of a dependent variable was more than
2 levels, then, that questionnaire was considered unreliable.
Eventually, after this two-step screening we obtained 871 valid
questionnaires.

V. RESULTS

A. Descriptive Research Findings

The number of participants for this study is 871 computer
users of whom 60.8% were male and 39.2% female. The most
prevalent age interval is the 21-30 years old range with 42.1%
of the participants. The data frequency distribution shows that
29.7% of the participants use computer and information
systems daily for a period of 5-10 hours, while 22% use daily
their computers for a period of 3-5 hours. Moreover, 78.1% of
the users believe they are capable of creative idea generation
while 21.9% believe they are not. Further details can be seen in
Table II. Table III represents the descriptive analysis for
dependent and independent variables. Frequency distribution of
dependent variable data show that 30.1% of participants admit
that “Sometimes” they generate computer-based data-driven
creative ideas; 18.9% found it “Most of Times”; 17.1% “Very
Rarely”;16.9% “Rarely”; and finally, 7.2% of the participants
in this research believed it happens “Always”.

TABLE II. FREQUENCY DISTRIBUTION AND PERCENTAGES OF
DEMOGRAPHIC VARIABLES
. Cumula
Frequency Percent Valid tive
Percent
Percent
Female 341 39.2 39.2 39.2
Gender Male 530 60.8 60.8 100
Total 871 100 100
<20 31 3.6 3.6 3.6
21-30 367 42.1 42.1 45.7
Age 31-40 339 38.9 38.9 84.6
(Y.0) 41-50 114 13.1 13.1 97.7
51-60 17 2.0 2.0 99.7
>60 3 0.3 0.3 100
Total 871 100 100
Comput <1 111 12.7 12.7 18.6
er and 1-3 181 20.8 20.8 39.4
Informa 3-5 192 22.0 22.0 61.4
tion 5-10 259 29.7 29.7 91.2
Systems >10 77 8.8 8.8 100
Usage [ No Idea 51 59 59 5.9
Per Day
(Hrs) Total 871 100 100 871
Creative Yes 680 78.1 78.1 78.1
Idea No 191 21.9 21.9 100
Generat
ion Total 871 100 100
Ability

YO: Years Old, Hr: Hours
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TABLE III. FREQUENCY DISTRIBUTION AND PERCENTAGES OF
DEPENDENT AND INDEPENDENT RESEARCH VARIABLES

Theory plus some simulations if sample size is bigger than 30
(N>30) then sample is assumed as “large sample” and the

* CIG: Creative Idea Generation

B.  Results of Analytical Research

Since the sample size of this study is large (871 persons),
the distribution of data is normal (Note: Based on Central Limit

Frequency | Percent Valid | Cumulative sampling distribution is considered normal [97]). Given that
0 - = Pe;“;“‘ Pe; C;“t this distribution is normal for all variables in the society, the
Veo Lfi)v T 0 6 5 0 6 5 >3 Pearson correlation coefficient was used to analyze the
Il:yow 139 17 17 239 relationship between variables. The results of computing the
VVD Middle 505 33.9 33.9 777 correlation coefficient between the variables are shown in
High 157 18.0 18.0 95.8 Table IV. Given that the “Sig” is less than the significance
Very High 37 42 42 100 level (0.01), significant relationship between the variables in
Total 871 100 100 the model is proved. To analyze the impact of each
No Idea 19 22 22 22 independent variable to predict the dependent variable linear
Veiy Low 16266 17465 17465 29482 regression equation for the relationships outlined in the model
o ‘ ‘ : is calculated. According to Table V, the Durbin-Watson d =
VTD Middle 259 29.7 29.7 54.0 . L.
High 310 356 356 9.6 1.764 is between the two critical values of 1.5 <d < 2.5 and
Very High 91 104 104 100 therefore we can assume that there is no first order linear auto-
Total 871 100 100 correlation in the data. Also, we found that the adjusted R? of
No Idea 50 5.7 5.7 5.7 our model is 0.237 with the R?> = 0.244 that means that the
Very Low 3l6 36.3 36.3 42.0 linear regression explains 24.4 % of the variance in the data.
Low 218 25.0 25.0 67.0
VAD Middle 181 20.8 20.8 87.8
High 88 10.1 10.1 979 TABLE IV. PEARSON CORRELATION TEST FOR RESEARCH VARIABLES
Very High 18 21 21 100 Correlations Creative Idea Generation
Total 871 100 100 - =4
Pearson Correlation 0.365
No Idea 78 9.0 9.0 20 VVD  [Sig. (2-tailed) 0.000
Very Low 204 234 | 234 32.4 Ng‘ 271
Low 252 28.9 28.9 61.3 Pearson Correlation 0.3127
DRC Middle 228 26.2 26.2 87.5 VTD Sig. (2-tailed) 6000
High 97 1.1 1.1 98.6 Ng' <71
Very High 12 1.4 1.4 100 Pearson Correlation 0.098™
Total 871 1001 100 VAD  [Sig. (2-tailed) 0.004
No Idea 53 6.1 6.1 6.1 Ng' 71
Very Low 77 88 88 14.9 Pearson Correlation 0.360"
Low 149 171 17.] 320 DRC [ Sig. (2-tailed) 0.000
DPS Middle 413 47.4 47.4 79.4 Ng' é71
High 152 17.5 17.5 96.9 - -
- Pearson Correlation 0.215
Very High 27 3.1 3.1 100 DPS  [Sig. (2-tailed) 000
Total 871 100 100 Ng' 1
No Idea 100 11.5 11.5 11.5 - .
Pearson Correlation 0.243
Very Few 106 12.2 12.2 237 DPCAF | Sig. (2-tailed) 0.000
Few 206 237 | 234 473 Ng' 1
DPCAF Middle 307 35.2 35.2 82.5 - =
- Pearson Correlation 0.234
High 125 14.4 14.4 96.9 PDLS [Sig. (2-tailed) 000
Very High 27 3.1 3.1 100 Ng' 71
Total 871 100 100
No Idea 143 16.4 16.4 16.4 ** Correlation is significant at the 0.01 level (2-tailed).
Very Low 126 14.5 14.5 30.9
Low 224 25.7 25.7 56.6
PDLS Middle 241 27.7 27.7 84.3 TABLE V. MODEL SUMMARY TABLE
High 118 13.5 13.5 97.8
Very High 19 22 22 100 Model | R | R® |Adjusted R? Std'lfsrt.r[‘:;fe“he Durbin-Watson
Total 871 100 100 !
No Idea 85 98 98 98 1 0.493| 0.244 0.237 1.233 1.764
Very Rarely 149 17.1 17.1 26.9
oGt s Rarely ;6‘; ;(6)? ;(6)? ‘g; This low P value / high R? combination indicates that
(1)\21212; s ' ' - changes in the predictors are related to changes in the response
Times 165 18.9 18.9 92.8 variable and that their model explains a lot of the response
Always 63 72 72 100 variability. The explanation for this rather high R’ is that, like

most human related studies, some factors like genetic,
environmental, cultural and economic ones were de facto not
considered. Also, one has to remember that people are
unpredictable. If this research was to consider all the things that
might affect someone’s creative idea generation it would be
expected for these seven special variables to be minor
contributors. Putting all possible factors into the model would
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indeed give better results. But the goal of this research was to
see if there was a small, but reliable relationship between the
specific variables and the creative idea generation. Small effect
sizes require larger samples to find significance which is the
case of this research, as it involved the participation of 871
users. Table VI indicates the F-test. The linear regression's F-
test has the null hypothesis that there is no linear relationship
between the two variables (in other words R*=0). With F =
39.685 and 863 degrees of freedom the test is highly
significant, thus we can assume that there is a linear
relationship between the variables in our model

Table VII shows the regression coefficients, the intercept
and the significance of all coefficients and the intercept in the
model. We find that our linear regression analysis estimates the
linear regression function to be:

0.443 + 0228(VVD) + 0.127(VID) — 0.107(VAD)
+0.274(DRC) + 0.097(DPS) + 0.083 (DPCAF) +0.128(PDLS)

=y (1)
In Table VII, the coefficients for the variables are shown.

All have p-value smaller than 0.05. The intercept is
significantly different from O at the 0.05 alpha levels.

TABLE VI THE LINEAR REGRESSION’S F-TEST
ANOVA
Model Sum of Squares | df | Mean Square F Sig.
1 | Regression 421.993 7 60.285 39.685 |0.000
Residual 1310.951 863 1.519
Total 1732.944 870
TABLE VII.  SIMPLE LINEAR REGRESSION COEFFICIENTS
Coefficients®
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 0.443 0.155 2.857 0.004
VVD 0.228 0.041 0.199 5.625 0.000
VTD 0.127 0.042 0.106 3.034 0.002
1 VAD -0.107 0.038 -0.090 -2.806 | 0.005
DRC 0.274 0.041 0.231 6.757 0.000
DPS 0.097 0.040 0.078 2.461 0.014
DPCAF 0.083 0.036 0.075 2.276 0.023
PDLS 0.128 0.033 0.121 3.861 0.000

VI. CONCLUSION

The main idea behind this paper was to analyze and
demonstrate if accessing various types of data in certain ways
and situations affects creative idea generation in people
involved in different areas of the industry and services. As
computer-based data-driven creativity becomes more and more
recognized as one key factor for long term organization and
business sustainability the present study contributes to
understanding if various types and forms of data can improve
the sustainability of computer related tasks in industry.
Considering the importance of data in current societies it was
considered relevant to analyze if this environmental factor was
effectively improving creativity. To verify this relation, a

questionnaire was developed with answers using the Likert
scale. To make the study more credible the chosen target
population were highly skilled computer users for two main
reasons:

e Computer users are much more familiar with various data
types in certain ways and situations than most of other
population

e Most of creative industrial/services jobs are using
intensively computers nowadays, so most of target creative
population are computer users

The findings from the questionnaires showed that the
defined variables have a positive and meaningful relationship
with creative idea generation, demonstrating the validity of
Hypotheses 1 to 7 defined in the Research Method section
(Section III.A). Moreover, the variable “Various Audio Data”
(VAD) has a negative and meaningful relationship with
creative idea generation, indicating in this way the validity of
the Hypothesis 3 defined in the Research Method section
(Section IILA). Like most other research, this one is not
complete and several limitations that need to be solved in
future work are indicated below:

e Only three separated general types of data (visual, textual
and audio data) were considered as types of data in this
research. It is also recognized that adding more specific
types of data may contribute to creative idea generation.
However, it was decided to focus on these three general
types because of their widespread usage in today’s
organizational computer systems.

¢ On the data content, only those contents that were related to
the performance of various creative persons which were
dealing with similar issues were considered. However, it is
still necessary to investigate if other types of contents can
indoctrinate and encourage creative idea generation
between employees or provide clues for motivating
divergent thinking or out of the box thinking for improving
creative idea generation processes.

e The authors only considered if various data with different
combinations and various arrangements, will impact a
creative idea generation. But, they did not discuss the kind
of data, the combination, arrangement and frequency. Thus,
future research must address these issues.

e The validation by the end users was mainly qualitative in
the sense that their answers were based on their individual
perception and not on real quantitative data. The main
aspect here is that when users were answering if factors
improved their creativity they answered based on
qualitative perception and not on data that measure
quantitatively how effectively they became more creative.

Despite these limitations the fundamental conclusions from
this work are:

e Research departments should encourage the use of VVD,
DRV and VTD to improve creativity. On the other hand,
DPS, DPCAF, PDLS and VAD have little importance. The
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[17]

[18]

[19]

[20]

use of various audio data (VAD) is even not

recommendable.

There are business opportunities for companies to develop
new applications targeting specifically creative idea
generation following the identified aspects discussed in this

paper.

The results obtained with this work are important to
increase the competitive advantage of companies and their
survival in today’s dynamic and complex business
environment.
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