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ABSTRACT

Factor analysis is a standard statistical technique for reducing data dimensionality,
which is widely used in sociology, psychology, and demography. Also, financial and
insurance institutions commonly use such a technique for marketing research. In
recent years, factor analysis has been used, at the beginning rather diffidently, to
analyse selected problems of business management, e.g. to troubleshoot consumer
and company communication. There are some literature reports about the successful
use of factor analysis in managing a company area. Nevertheless, the literature seems
to lack examples with successful use of the method with a clear explanation of its
rather difficult application in the field of competitiveness or potential company boost.
The modest popularity of such a powerful technique in this particular field seems to be
attributed mainly to the complexity of the method and its requirements concerning
the data quantity. Besides, the factor analysis technique has great potential and can be
used as an efficient tool to reduce the complexity of observed phenomenon or verify
the accuracy of theoretical models. Therefore, the purpose of this paper is to present
a vast potential of factor analysis (both exploratory and confirmatory) applied to solve
various problems in company management, especially related to competitiveness and
market success. Two case studies covering the subject of business management are
presented to illustrate the benefits of factor analysis application. The exploratory
factor analysis is exemplified by the search of factors related to the commercial success
of the company, while the confirmatory technique is illustrated by a case study of the
intellectual capital of the company and its factors related to competitiveness. The
paper also presents the essence of the factor analysis, types of analysis, subsequent
procedures, purposes, and its specific features. Finally, the applicability of the factor
analysis to solve management issues and possible gain in management are discussed.
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INTRODUCTION

forces businesses to continue adjusting their market

Nowadays, contemporary businesses operate in
an extremely volatile market, and competition is
a crucial factor in the business environment. A shift
of the client’s preferences, which is difficult to predict,

strategies to an irregular situation. In other words,
successful companies have to take chances and avoid
threats. Many variable management methods and
techniques are reported in the Management Sciences
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(MS) literature to support businesses in their market
activity. These techniques may increase business effi-
ciency and uprate its market value, e.g. by improving
the ability to adapt the current market strategy to
customer demands. One of these techniques is Factor
Analysis (FA) (Vincent, 1953; Mulaik, 1987), a statis-
tical method that looks at a complex, multivariate
problem and significantly reduces its complexity
using a few abstractive factors instead of numerous
initial variables. Once the problem is reduced and
described by abstractive common factors, the com-
pany can focus on relevant factors.

1. LITERATURE REVIEW

No doubt, statistical data is a powerful source of
marketing information, and factor analysis (FA) as
a data mining technique plays an essential role in
many areas of a running business, especially related
to the customers and their market behaviour (Brown,
2006; Czopek, 2014). An FA-based statistical analysis
reveals the hidden structure of the market phenome-
non, which may support marketing departments in
decision-making based on the balance of cost, risk
and opportunities. Also, adequate FA research may
support intellectual capital management, leadership
evaluation, innovation policy, inventory control and
the rise of enterprise goodwill. Despite the possible
benefits, the FA technique seems to be still under-
rated and underutilised in the MS field. In contrast,
FA is a very widespread and noted technique within
many other branches of science, e.g. social and psy-
chological sciences and marketing research (Thurs-
tone, 1947; Nawojczyk, 2002; Brown, 2006; Cortés
Sdnchez & Grueso Hinestroza, 2017; Chidambaram
et al., 2013; Ludwikowska, 2021; Warter & Warter,
2017). The reason may be related to the lack of statis-
tical awareness, laborious data collection, computa-
tional complexity, and problematic interpretation of
abstractive factors. Also, relatively modest literature
repertory offering straight guidance on applying FA
to solve the problem within business management
does not help to correct the situation. Nevertheless,
the literature still has some reports dealing with
complex management problems based on FA studies.
For example, Cabuilas (2019) used the Exploratory
Factor Analysis (EFA) to deal with a cost overrun in
construction projects. Hawrysz (2019) studied the
role of dynamic abilities on the performance of
e-administration using the Confirmatory Factor
Analysis (CFA). Renault (2018) analysed the risks

management methods among small and medium
companies. Wipulanusat (2017) used EFA to identify
the leadership styles related to innovativeness in
Australian Public Services. In the case of Polish com-
panies, Jaskdta (2014) used EFA to check the main
business success factors in chemical and structural
companies. Jurczak (2012) used CFA to study intel-
lectual capital factors which may create a competitive
advantage in the market. Staniec (2012) used factor
analysis to identify crucial problems for management
systems development. Lobos (2011) dealt with
income, profit, and goodwill as a universal bench-
mark of management success. Maciejewski (2011)
studied consumer risk within the tourist industry.
Zgrzywa-Ziemak (2009) dealt with the learning abil-
ity of companies.

Consequently, FA can also be used to a significant
effect in management science. The FA application to
deal with empirical research within MS allows deter-
mining an accurate scheme of mutual correlation
between a phenomenon constituent (objects) and an
accurate diagnosis about the model and its behaviour,
despite the complexity of the problem. Statistical
prediction resulting from FA can improve the effi-
ciency of a company’s choices in investment, finance,
cost planning, risk management, intellectual capital
management, leadership style, employee attitude and
behaviour, client attitude, the flow up to stores or
market value creation. FA is especially efficient in the
case of complex problems with many possible factors
that affect the behaviour of the phenomenon. As FA
allows to determine the impact of each factor, the
company can focus on several most important factors
and thereby reduce the complexity of the problem.
Such complexity is typical for management problems,
especially related to learning, development, competi-
tiveness, and success of the company in the market.
Also, issues related to the measurement of intangible
resources are difficult to quantify, and numerous fac-
tors may appear to generate a complicated, cross-
correlated pattern. Table 1 provides the selected
literature reports on applying the factor analysis
addressing management problems related to the
market effectiveness, competitiveness or market suc-
cess.

This paper presents examples of successful FA
applications. It uses Polish companies as an example
to show how to apply FA to increase competitiveness
or potential. The application of the EFA technique to
solve management problems is illustrated presenting
the study of main factors contributing to the success
in the market by Jaskoéla (2014). The verification of
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Tab. 1. Diversification of the factor analysis application (EFA/CFA) to company management problems related to the market effectiveness,
competitiveness or market success

AUTHOR (YEAR)

EFA / CFA APPLICATION IN MANAGEMENT

D. Leoniczuk (2021)

Factors affecting the level of supply chain performance and its dimensions in the context
of supply chain adaptability (CFA)

M.A. Hedhili,
S. Boudabbous (2020)

FA analysis of competence management in companies to develop and enhance employees’
skills

K. Na-Nan, S. Saribut (2020)

Validation of employees’ self-leadership using exploratory and confirmatory factor analysis

L. Hawrysz (2019)

Effect of dynamic abilities on the e-administration operation (CFA)

P. Bartkowiak (2018)

Importance of selected stakeholders in the value creation process

B.Y. Renault,
J.N. Agumbai et al. (2018)

EFA of risk management practices among small and medium contractors in Gauteng

V. Victor, J.J. Thoppan,
R.N. Jeyakumar,
F.M. Fekete (2018)

Factors influencing consumer behaviour and prospective purchase decisions in a dynamic
pricing environment (EFA)

W. Wipulanusat,
K. Panuwatwanich,
R.A. Stewart (2017)

Exploring leadership styles for innovation (EFA)

P. Zaborek, P. Tomczyk,
T. Doligalski (2016)

Customer analysis as a driver of financial performance in the Polish insurance industry (EFA)

D. Rojek (2016)

Study of strategic factors related to innovation management by EFA

H.S. Jung, H.H. Yoon (2016)

Effects of emotional intelligence on stress-coping styles and job satisfaction in the hospital-
ity industry (EFA/CFA)

K. Jaskota (2014)

Searching for roots of market success among international industrial corporations within
the chemical and structural branch (EFA)

J. Jurczak (2012)

Study of factors related to the intellectual capital of the company and their role in the
competitive advantage (CFA)

I. Staniec (2012)

FA application to identify factors related to management system perfection in Polish organ-
isations

D. Gursoy, C.G.-Q. Chi,
E. Karada (2012)

Generational differences in work values and attitudes among frontline and service contact
employees verified through EFA

K. tobos,
M. Szewczyk (2011)

FA study of income, profit and company value as a universal success measure (effective-
ness) of the company management

A. Zgrzywa-Ziemak,
R. Kaminski (2009)

Study of the factors related to the organisation learning (CFA)

Ch. Burmann, S. Zeplin,
N. Riley (2009)

Key determinants of internal brand management success (EFA)

D. Turker (2009)

Measuring corporate social responsibility (EFA)

R. Skrinjar, V. Bosilj-Vuksi¢,
M. Indihar-Stemberger (2008)

FA in the impact of business process orientation on financial and non-financial performance

C. Brooke-Dobni (2008)

Measuring innovation culture in organisations (EFA)

J. Garczarczyk,
M. Mocek (2006)

FA study of the quality of insurance services

C.L. Wang,
P.K. Ahmed (2004)

Development and validation of the organisational innovativeness construct using CFA

Source: elaborated by the author based on Internet search (keywords: exploratory factor analysis in company management; confirmatory factor analysis in

company management, Google Scholar).
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the intellectual capital (IC) model and its ability to
create a competitive advantage in the market done by
Jurczak (2012) is described as an application of the
CFA technique. The above examples cover complex
matters that are difficult to measure directly, making
them ideal for the factor analysis methodology.

2. METHODOLOGY

FA was initially developed and applied to deal
with problems of complex human abilities. The
method was proposed by Thurstone (1933) on the
grounds of earlier works by Spearman (1904) and
Pearson (1901). The goal of the method is to identify
rather abstractive and hidden factors which consti-
tute the problem as distinct from really measured
variables. FA analyses survey data to find out hidden
constructs, their mutual interrelation and complicity
with measured variables. Replacing numerous initial
variables with a limited set of factors makes the analy-
sis relatively simple. Factors, contrary to initial varia-
bles, also possess a more general and universal
character and may facilitate theoretical interpretation
of the problem. According to specific goals of analy-
sis, factor analysis is divided into exploratory and
confirmatory branches. The goal of the exploratory
analysis is to reveal the hidden structure of the phe-
nomenon described by a set of measurable variables.
It starts from scratch without the need to know the
problem during the preliminary calculation; however,
this knowledge is essential for interpreting results.
Confirmatory analysis tests whether a set of factors
specified by the theoretical model satisfyingly repro-
duces observed responses; thus, the technique needs
the model to test its matching to the observations.
The main assumption is to use a linear combination
of (yet unknown) factors (including the specific fac-
tor) to reproduce the variation of initial variables. The
problem is to determine these unknown factors
accurately. The factor analysis methodology consists
of several statistical procedures that can be group as
follow:

o the input data check (the amount, completeness,
and quality of the data),

« the applicability of the method check (the fitness
of the data, Cronbachs alpha, Kaiser-Meyer-
Olkin criterion),

o the factor estimation (the revelation of the hid-
den structure of the problem),

o the factor selection (the reduction of the prob-
lem’s dimension),

o the factor rotation (highlighting selected factors
and the depletion of others: Varimax, Biquarti-
max, Equamax),

o the interpretation of results.

Above, the abridged description of the method is
provided while more comprehensive information is

offered, e.g. by Fratczak (2009).

3. RESULTS OF SEARCHING FOR
MARKET SUCCESS SOURCES

Scientific research by Jaskota aimed to identify
the root of commercial success within the medium-
and large-sized petroleum and construction compa-
nies, as well as their cooperative businesses located in
Poland. Results were presented in his work “Geneza
sukcesu. Dynamiczne zarzadzanie korporacjami
przemystowymi” (Genesis of the success. Dynamic
management of industry corporations; Jaskoéla, 2014;
in Polish). The author studied many parameters
affecting company activity in the market and its
development to find their relationship to commercial
success. Based on the survey of executive managers,
EFA showed the underlying structure of the issue and
pointed out the main success factors having the high-
est contribution. The survey research comprised
38 variables related to the activity of various compa-
nies or their assets. Variables were initially assumed
to comprise the company success in the market. The
total number of respondents was 116 from 24 compa-
nies. The FA goal was to reduce the complexity of
statistical data in questionnaires by lumping highly
interrelated variables and revealing a more general
structure of the problem. The analysis of common
factors with respect to factor loadings revealed fac-
tors constituting the basis for success and information
about their structure.

As is usual in the case of FA, the first step of the
analysis was to check the data for correctness and
usefulness for the factor analysis. The correlation
matrix was calculated after the data adequacy verifi-
cation for reducing the dimensionality (by Kaiser-
Meyer-Olkin and Bartlet’s tests). Eigenvectors of the
correlation matrix were sorted according to their
eigenvalues, which allows selecting an adequate num-
ber of common factors for further analysis. The
application of various criteria for eigenvector selec-
tion usually results in a number of factors between
4 and 12. Initial, unrotated eigenvalues have rather
low values, and in this case, only one was significantly
greater than 1.0, whereas consecutive eigenvalues
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Tab. 2. Factors determining the success of the company and their components

No COMMON FACTOR

INITIAL VARIABLES

| market activity

1. product,

2. market,

4. active marketing,

11. business and economic surroundings,

17. active, sometimes an aggressive activity in the market,
24. product innovations,

27. marketing innovations

] leader efficiency

10. management style,

19. resourcefulness of the leader,
20. creativity of the leader,

21. innovativeness of the leader,
23. openness to changes,

22. problems of the staff

n technological innovativeness

5. advanced technologies,

13. technological surroundings,

18. technological development and product refining,
25. technological innovations,

35. IT technologies

v employee competence

3. peoples and systems,

6. system of values,

8. knowledge and staff competences,
9. job motivation

Source: (Jaskdta, 2014).

were just around 1.0. To bring out other eigenvalues,
the Varimax rotation was used and three subsequent
eigenvalues were significantly raised. Finally, four
common factors were assumed as an appropriate fac-
tor set for further analysis. So, the underlying struc-
ture of the survey has four common factors loaded by
initial variables (Table 2).

Theoretical senses of common factors were
determined and attributed to market activity, leader
and staff competences, and technological innovative-
ness. To verify mutual variable-factor interrelations,
factor loadings were examined (Table 3). Typically,
the cut-off point for loading meaningfulness is 0.7
(0.6 in some cases). The analysis of factor loadings
allowed matching 22 of the initial 38 variables to
explain the structure of the phenomenon. The cumu-
lative variation reproduced by the underlying struc-
ture consisting of four common factors is about 50%
- 59% of the initial variance (the result depends on
the assumed methodology). The factor-related per-
centage explanation of the initial variation was equal,
respectively, 1:16-18%, 11:12-15%, II1:11-14%, IV:10-
12%.

Further studies proved the existence of a strong
relationship between the first factor (market activity)
and subsequent factors, especially in the case of leader
efficiency (factor II) and employee competence (fac-
tor III), see Table 4. It can be easily explained as

a mutual relationship between market activity, quality
of the leadership and competences of the staff. An
opposite relationship also exists as a skilled leader by
different actions or professional staff development
may improve the employer competitiveness, and
therefore, lead to the success in the market. Also,
employee competence expressed by skilled staft able
to handle innovative products may stimulate the
company’s development by reaching customer expec-
tations. Also, the market activity depends on techno-
logical and vice Such
a relationship can be explained by the role of techno-
logical advances and their practical implementation,
allowing to reach a competitive advantage in the
market. Technological innovativeness also affects
leadership efficiency by providing efficient tools for
production management on the one hand, and on the
other hand, requiring continuous professional devel-
opment of the executive management to handle these
new technologies.

The commercial success of examined companies
has been generally attributed to the management
activity and their multifold actions, continuously
increasing the company’s
streamlining market activity. The commercial success
was also stimulated by a significant contribution of
competent staff and continuous investments in and
implementation of new technologies.

innovativeness versa.

competitiveness and

29



ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

Volume 13 e Issue 3 ¢ 2021

Tab. 3. Selected variables, their factor loadings, and the cumulative variation (the principal component method after the Biquartimax

rotation)
No INITIAL VARIABLE FACTOR| FAacTOR I FacTor Il FACTOR IV
1. product, 0.750
2. market, 0.775
3. peoples and systems, 0.770
4, active marketing, 0.751
5. advanced technologies, 0.740
6. system of values, 0.834
8. knowledge and staff competences, 0.792
9. job motivation, 0.705
10. management style, 0.737
11. business and economic surroundings, 0.731
13. | technological surroundings, 0.730
17. active, sometimes an aggressive activity in the market, 0.764
18. | technological development and product refining, 0.716 0.811
19. resourcefulness of the leader, 0.746
20. | creativity of the leader, 0.742
21. innovativeness of the leader, 0.753
22. problems of the staff, 0.689
23. openness to changes, 0.731
24. product innovations, 0.755
25. | technological innovations, 0.728
27. marketing innovations, 0.695
35. IT technologies
Cumulative variation: 58.92% 18.32% 14.76% 13.63% 12.21%

Source: (Jaskéta, 2014).

Tab. 4. Relationships between common factors

INTERRELATION
FACTOR FACTOR
MEASURE
market activity leader efficiency 0.180
. technological

market activity . 06! 0.120

innovativeness
market activity employee competence 0.170
leader efficiency .technohloglcal 0.155

innovativeness
leader efficiency employee competence 0.092
.techno.loglcal employee competence 0.054
innovativeness

Source: (Jaskdta, 2014).

4. RESULTS OF THE INTELLECTUAL
CAPITAL'S ABILITY TO GAINING
COMPETITIVE ADVANTAGE

The ability of the company’s IC to affect its com-
petitiveness in the market may be studied by factor
analysis as well to reveal underlying constructs gov-
erning the problem and interpret their general mean-
ing. As stated above, in the case of analysis from
scratch, exploratory techniques should be used.
However, to verify the already assumed model which

describes observed cases, CFA should be used instead.
The presented example concerns the confirmatory
technique used to verify the already assumed model
of the company’s IC and its impact on competitive
advantage in the market. Empirical studies were
conducted by Jurczak (2012) on the grounds of sur-
vey research of 186 Polish consulting firms. The sur-
vey allowed to create an initial theoretical IC model
and propose the model describing its market mecha-
nism affecting the competitiveness. At first, a prelimi-
nary EFA analysis was conducted to give a theoretical
background for an adequate model of the IC ability to
gain competitive advantage.

According to the rules, the reliability of test
scores and the internal scale consistency were verified
at the beginning of the EFA analysis. Next, Cronbach’s
alpha, KMO, and Bartlet’s measures were calculated.
The revealed hidden structure of the phenomenon
allows constructing a theoretical model based on four
IC components boosting competitive advantage,
namely, knowledge and skills of employees, mutual
trust and cooperation, communication processes
within the company, and public image and reputation
of the company. Figure 1. shows a simplified path
model of the IC ability to gain competitive advantage
with subsequent factor loadings on the basis of an
exploratory analysis. A full theoretical path model of
the IC ability to gain competitive advantage is pre-
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Knowledge and skills of employee

Mutual trust and cooperation

0,859

0,900 The ability of IC to

Communication processes within company

gain competitive
advantage on the
market

Public image and reputation on the market

—r
0,738
0,702

Fig. 1. Simplified path model of the IC ability to gain competitive advantage with factor loadings

Source: (Jurczak, 2012).

Learning by experience

Participation in trainings

0.761

Individual
development
of employee

Motivation to development

Knowledge and
skills of employee

Attitude for team cooperation

Intensity of direct contact
between employees

Atmosphere in relationship
between employees

Conditionality of communication 0.639

processes

Building of positive client
experience

0.775

Diversified product offer

Mutual trust and
cooperation

The ability of IC to
gain competitive
advantage on the
market

Communication
processes within
company #2=325473
*2/458=0,711;
RMSEA =0.001;
GFI=0,876;
AGFI=10,857;

0.702

Public image and
reputation on the
market

Fig. 2. Theoretical path model of the IC ability to gain competitive advantage with calculated fitting indices and factor loadings

Source: (Jurczak, 2012).

sented in Figure 2. Each factor was described by
a basic hypothesis and more detailed specific hypoth-
eses. Table 5 provides the structure of the problem
based on common factors, related initial variables
with options, and research hypotheses.

Next, CFA was carried out to verify the accuracy
of the assumed model. To test the accuracy of the
proposed model, CFA uses structural equation mod-
elling and checks if factor loadings confirm the
assumed relationships between measured variables
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and underlying factors. The hypothesised model is
tested against observed variables, and the analysis
also demonstrates the relationship between respec-
tive factors. To quantitatively evaluate the accuracy of
the model and its ability to reproduce the initial data
variance, the following fit indices were used:

o chisquare statistic — x2/degree of freedom (dof),
o  Steiger-Lind’s root mean square error of approxi-

mation — RMSEA,
o Joreskog’s goodness of fit index — GFI,

o adjusted goodness of fit index — AGFIL.

General fitting parameters of the hypothesised
model are presented in Figure 2, next to the path
model, while partial fitting measures in the case of
separated factors within the model are presented in
Table 6. The statistical analysis of particular factors
that are assumed in the proposed model shows that
the fitting quality is relatively high, despite the used
fitting index. The basic x2/dof index shows that the
proposed model has an excellent fit with polling data.

Tab. 5. Assumed hypotheses and common factor structure connected with initial variables related to the IC ability to gain competitive

advantage
FACTOR BASIC HYPOTHESIS SPECIFIC HYPOTHESIS VARIABLES OPTIONS
H1: The more profound H1_1: The faster employ- Learning by Less experienced employees are mobilised
is knowledge and higher ees gain the knowledge experience to observe more experienced employees

knowledge and skills of employees

skills of employees, the
higher ability of the
company’s IC to gain a
competitive advantage in
the market

and improve skills, the
higher is the knowledge
and skills of employees

More experienced employees are trainers
and advisers for less experienced employ-
ees

Changing the occupation in the enterprise
deepens the knowledge and expedites the
development of skills of employees

H1_2: The more intense is
the motivation of employ-
ees for professional devel-
opment and improvement
of skills, the higher is the
knowledge and skills of
employees

Participation in
training

Training in the occupation

Discussion within the team

Case-study

Lectures

Motivation to

Fixing different and complicated tasks

mutual trust and cooperation

|
develop Granting a bonus for improving processes
and products of the company
Participation in formulating the purpose of
the enterprise
H2: The higher is the H2_1: The more appre- Attitude for

value of the relationship
based on mutual trust and
cooperation, the higher

is the IC ability to gain a
competitive advantage in
the market

ciation is given to team
building in the company,
the higher is mutual trust
and cooperation

team coopera-
tion

Cooperation within the team helps em-
ployees realise complicated daily tasks

Cooperation can lead to a breakthrough
in thinking

Intensity of
direct contact
between em-
ployees

H2_2: The more frequent
are direct contacts be-
tween employees, the
higher is the mutual trust
and cooperation

Employees contact each other about
problems concerning the development of
products and services within the enter-
prise permanently and systematically

Special emphasis is put on the develop-
ment of interpersonal contacts within the
enterprise

Informal rules and norms of operations
dominate in the enterprise

Atmosphere in
employee rela-
tionships

H2_3: The better is the
work atmosphere in the
company, the higher is
mutual trust and coopera-
tion

Lack of involvement vs. involvement

Lack of trust vs. trust

Stagnation vs. orientation on the develop-
ment

Secrecy vs. openness
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FACTOR

BASIC HYPOTHESIS

SPECIFIC HYPOTHESIS

VARIABLES OPTIONS

communication processes within the company

H3: The more efficient are
communication processes
in the company, the high-

er is the IC ability to gain a
competitive advantage in

the market

H3_1: The more system of
information fosters spon-
taneous communication,
the higher is the quality of
communication processes
between employees
within the company

Informal flow of information and knowl-
edge exists in the organisation

Conditionality
of communica-
tion processes

Employees are encouraged to develop the
dialogue and discussion within the com-
pany

Flow of information and knowledge be-
tween employees is intense and easy

Image of the firm in the employees’ eyes is
formed by intense communication via dedi-
cated channels

H3_2: The more differ-
entiated are the means
of communication, the
higher is the quality of
communication processes
between employees
within the company

Channels of communication connected
with information passing are used intensely

Channels of direct communications and re-
lationships are used intensely

Different ways of communication which
boost knowledge and enable reaching
numbers of people are used widely within
the enterprise

H4: The higher is the
care for the public im-
age and reputation of
the company, the higher
is the IC ability to gain a
competitive advantage in
the market

H4_1: The more the mar-
keting communication
system fosters the build-
ing of positive experiences
between clients and the
organisation, the higher

is the care for the public

image and reputation of
the company

Building a posi-
tive client expe-
rience

Aspiration of the enterprise for getting the
highest quality of offered products and
services is visible

Systematic growth of the cooperation with
clients (or potential clients) is practised to
satisfy their wants and requirements

Aspiration of the enterprise for getting the
highest quality of client service is visible

Diversified
product offer

Efforts of the enterprise aimed at a devel-
oping product and service offer most often
concentrate on building innovative prod-
ucts and services

H4_2: The more diversi-
fied is the product offer,
the higher is the care
for the public image and
reputations of the com-
pany

public image and reputation in the market

Enterprise is perfect in the creation of new
kinds of products and services

Strategy realised by the enterprise relies on
the implementation of numerous and dy-
namic changes in the product-service offer
to give clients the best product

Source: (Jurczak, 2012).

Partial indices x2/dof corresponding to each factor of
the model are less than 2 (x2/dof < 2), which is com-
monly assumed as a good fitting of the model. Partial
indexes of the RMSEA are in the range 0.00-0.05,
while the critical value for the quality of the model is
0.1. Moreover, even such sophisticated and challeng-
ing indices as GFI and AGFI in the case of subsequent
factors exceed the 0.9 value, which confirms the good
quality of the model components. Basic statistics of
the fitting quality in the case of a complete model are
equal to 0.711 for the x2/dof index and 0.001 for the
RMSEA index. More advanced GFI and AGFI indices
do not exceed the recommended value of 0.9 in this
case. They are equal to 0.876 and 0.857, respectively.
Lower than expected values of GFI and AGFI fitting

indexes do not immediately attest to the poor quality
of the model. Calculated values of fitting indexes, in
the case of a complex model, usually are low, and in
this case, the result can be treated as a rather satisfy-
ing fitting. Such a situation is typical in the case of
complex model analysis, and it suggests the need for
further improvements within the proposed model.
Because of the relatively high fitting of compositional
factors, the model improvement should be realised
mainly by considering an alternate factor that may
improve the fitting index of the model as a whole.

A closer look at the model and factor loadings
points out the importance of the mutual trust and
cooperation factor. Factor loading equal to 0.9 indi-
cates the best matching with measured data and sug-
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Tab. 6. Partial fitting statistics for each component of the IC model in getting a competitive advantage

MEASURE DESCRIPTION VALUE FACTOR
chi square / degrees of freedom measures the fitting
accuracy. 0.848 Knowledge and skills of employees
1.059 Mutual trust and cooperation
X2< 2 — the model is very well attuned
X2/ss ) S s
to the data.2 < x2/dof <5 — the model is acceptable. 0.964 Communication processes within the
’ company
On the grounds of chi-square value and high probability, Public image and reputation in the
o . . 1.355
the initial hypothesis about good matching of the model market
can’t be rejected.
Root mean square error of approximation (RMSEA)
measures the error resulting in the discrepancy be- 0.000 Knowledge and skills of employees
tween the model and population covariance matrix.
0.021 Mutual trust and cooperation
RMSEA .
RMSEA < 0.05 — the model is well matched. 0.000 Communication processes within the
’ company
0.05 < RMSEA < 0.08 — the model is acceptable.
L Public image and reputation in the
RMSEA > 0.1 — the model definitively has to be re- 0.039 market
jected.
Goodness of fit index (GFl) measures the fit between )
the hypothesised model and the observed covariance 0.975 Knowledge and skills of employees
matrix. Measures range between 0 and 1.
0.973 Mutual trust and cooperation
GFI . 0.983 Communication processes within the
GFl > 0.9 — the model is acceptable. . company
GFl = 1 — the perfect matching.
P & 0.983 Public image and reputation in the
GFl < 0.9 — the model needs improvements. market
Adjusted goodness of fit index (AGFI) corrects the GFlI, )
which is affected by the number of indicators of each 0.957 Knowledge and skills of employees
latent variable. Measures range between 0 and 1.
0.949 Mutual trust and cooperation
AGFI
. 0.964 Communication processes within the
AGFI > 0.9 — the model is acceptable. . company
AGFl < 0.9 — the model needs improvements. 0.956 Public image and reputation in the
' market

Source: (Jurczak, 2012).
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gests its importance within the model of the IC ability
to gain competitive advantage. Another common
factor with a high value of factor loading is the level of
employee knowledge and skills. This factor also con-
stitutes an important contribution to the IC ability.
The remaining factors with lower values of factor
loadings (which are still significant, i.e. 0.73 and 0.70)
constitute supplementary factors of the IC ability to
gain competitive advantage.

4. DISCUSSION

Generally, factor analysis as a research tool in
business management is rare as its application
involves some difficulties. On the one hand, the key
points are rather limited awareness of the FA poten-
tial and complicated and challenging methodology
(the sample size and result interpretation) on the
other, extensive experience is required to perform
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factor analysis and avoid misinterpretation of
revealed factors. Presented FA studies, both explora-
tory in the case of market success and confirmatory
in the case of intellectual capital, illustrate successful
applications within business management. The pre-
sented studies show how to reduce a large number of
initial variables and replace them with several com-
mon factors without losing the quality of the descrip-
tion. The complementary use of factor analysis
techniques, namely, the exploratory FA first and the
confirmatory FA next, allow for model creation and
its verification by comparison with experimental
data. As presented above, FA allows revealing several
factors and attributing its general meaning to such an
intangible phenomenon as market value or competi-
tive advantage of the company. It is possible to evalu-
ate the influence of the underlying factors in the
creation process of added value, competitive advan-
tage, or just to evaluate benefits related to company
assets of any kind. Factor analysis results indicate that
exploratory and confirmatory analyses allow study-
ing complex problems within the management of
company competitiveness with high accuracy and
reliability. Its use may lead to the formulation of more
accurate theoretical models, well-tailored to given
measurements, and give more accurate tools to pre-
dict the future. The use of FA positively affects the
quality of theoretical models within business man-
agement. From this point of view, FA is applied to
define company standards within complex problems
of business management. Nevertheless, FA proce-
dures are rather complicated, so extensive experience
and caution are required along with sophisticated
software to perform the time-consuming calculation.

CONCLUSION

Despite the enormous potential, there are still
many issues related to the FA application and barriers
to its popularisation as a common research technique
within management sciences. The first barrier is the
complicated nature of FA, but maybe a more impor-
tant issue is the lack of awareness about the factor
analysis and its potential within management prac-
tice. The literature dealing with the problem lacks
reports which may introduce the inexperienced
reader to the use of FA in company management. Its
application needs a good understanding of FA princi-
ples, assumptions, threats and theoretical knowledge
supported by experience to give a correct meaning to
the revealed structure of the problem. Therefore FA,

much like other statistical methods, is also based on
researcher competences and makes the procedure
slightly arbitrary. E.g. the choice of factors is com-
pletely subjective and based on personal experience.
The same concerns interpretation of the factor mean-
ing. It requires knowledge and can hardly be formu-
lated in any rigorous form. Fortunately, the application
of different criteria to verify and compare results
allows drawing general conclusions of the analysis.
Summing up, experience and knowledge in the field
of studied cases remain the most important factor for
the successful application of FA in management sci-
ences.
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