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1. Introduction

In current conditions, the main factor in ensuring the
innovative activity of the enterprise is intellectual capital, the
development of which acquires strategic importance, and there-
fore requires comprehensive and systemic management, but,
the enterprise's intellectual capital belongs to one of the most
complex economic categories, which is easier to justify from a
theoretical point of view, but difficult to measure (evaluate).

Intellectual capital is not reflected in the financial and non-
financial statements or analytical reviews of enterprises. How-
ever, the importance of intellectual capital is growing and
requires research to determine the nature of the manifestation
and impact on the final results, especially in terms of innovation
activation. There is a somewhat paradoxical situation: capital,
which plays an increasingly important role in the development of
enterprises, is not valued. That is why the outlined issues are
relevant and require research from the standpoint of forming a
clear understanding of the content and structure of processes,
systematization of methodological approaches to evaluation,
implementation of practical management tools for development.

2. The Purpose
The purpose of this study is to investigate the impact of

intellectual capital on companies' innovation activities of the firm
and to substantiate the elements of the organizational mecha-
nism for managing the development of intellectual capital based
on generalizations of existing theoretical foundations that outline

the content of the research subject and which determine the
opportunities to improve methodological approaches.

Based on the goal in the article, it is planned:

� to generalize theoretical approaches to defining the e-
ssence of intellectual capital;

� to investigate the features of its composition, accounting,
and reporting;

� to improve the methodology of intellectual capital ana-
lysis;

� to study the impact of intellectual capital on the perfor-
mance of leading companies in the field of innovation;

� to substantiate the main stages of developing a strategy
for the development of intellectual capital.

Each stage of the study is singled out in the context of the
need to form an information base for the implementation of the
principles of a strategic approach to the development of inte-
llectual capital.

3. Theoretical Background

When innovation has become a key driver of competitive-
ness in the knowledge economy, the company needs to ensure
effective management of intellectual capital development. It is
intellectual capital, not physical or financial, that determines an
enterprise's ability to innovate, and therefore it is the intellectual
capital that determines the efficiency of other types of capital.
The process of managing intellectual capital development re-
quires the formation of an appropriate information base, and for
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this, it is first advisable to form a clear understanding of its
economic content and components, which will be the basis for
the formation of methods of analysis.

Issues of intellectual capital development have been con-
sidered in the scientific literature for quite a long time.

The theoretical basis of the concept of the intellectual capital
of the enterprise is formed in the works of Andriessen (2004),
Beattie and Thomson (2007), Chu, Lin, Hsiung and Liu (2006),
Drucker (1993), Butnik-Siversky (2002) which explores the
meaning of the concept of "intellectual capital".

The concept of "intellectual capital" was first introduced by
Galbraith (1969), who believed that intellectual capital meant
more than just "intellect as pure intellect." He saw intellectual
capital (IC) not as a limited asset, but as an ideological process
of achieving goals. This definition should be taken as the basis
of this study.

The influence of intellectual capital on companies' perfor-
mance revealed by Bollen, Vergauwen and Schnieders (2005),
Cohen and Kaimenakis (2007), Firer and Williams (2003),
Phusavat, Comepa, Sitko-Lutek and Ooi (2011), Prokopenko,
Zięba, and Olma (2016), Si (2019), Yousef Obeidat (2017).
Moreover, research is conducted for enterprises of various
activities and industries, as well as through the prism of the
impact on financial results.

It was also essential to study intellectual capital from the
standpoint of its impact on the value of companies. Many
scientists, Berzkalne and Zelgalve (2013), Chang and Hsieh
(2011), Andriessen (2004), Frykman and Tolleryd (2010),
Iazzolino and Laise (2013), Tanideh (2013), carrying out
including аn empirical investigation of the impact of intellectual
capital on company value, prove that an increase in intellectual
capital should increase the value of the company.

Intellectual capital is increasingly recognized as an important
strategic asset of the enterprise and the basis for the formation
of its sustainable corporate advantages. Investors prefer com-
panies with better efficiency of intellectual capital because firms
with better efficiency of intellectual capital give higher profi-
tability and income growth both in the current and long term
(Chen, Cheng and Yuchang, 2005).

Scientists differentiate between the species of intellectual
capital in specific ways. Thus, Stewart (1997), Martinez-Torres
(2006) distinguish Human Capital, Structural Capital, and
Relation Capital (with its clients/customers). A slightly different
approach is proposed by Anghel (2008) namely: human capital
(which is the potential of a company's intangible value) and
intellectual assets and intangible properties (Zambon, 2004).

The presented above the structure of the intellectual capital
components reflects the causal links: if there was lost human
capital, it automatically leads to lose the value of the company's

structural capital, which is immediately reflected in its funda-
mental value. The same can be said about the organizational
capital: if one of the two factors gets a low rating, the other
depreciates. As a result, all structural capital and, consequently,
intellectual capital, in general, receive a low score.

Therefore, for the enterprise's sustainable operation, it is
necessary to ensure the optimal ratio of the dynamics of the
development of individual elements of capital. The dispro-
portionate development of these elements in the structure of
intellectual capital may lead due to unreasonable growth of
costs to a decrease in the enterprise's efficiency and effec-
tiveness instead of the expected increase in the value of these
indicators.

Intellectual capital is the most productive part of the en-
terprise's human capital, but in order for efficiency indicators to
grow, it is necessary to provide significant investment in the
development of not just human capital. The issue of investment
in the development of intellectual capital has been studied by
Ballester, Garsia-Ayuso and Sinha (2002), Bassi and Van Buren
(1999), Lentjushenkovaa and Lapinab (2014), Prokopenko and
Slatvinskyi (2019). The study by Kujansivu and Lönnqvist (2007)
showed no linear relationship between the investments in IC and
the company's profitability.

The issue of activating innovation processes in enterprises
from the standpoint of finding new drivers and in the context of
improving performance is revealed in the works of Furr and Dyer
(2020), Furr (2019), Kasych (2011, 2013, 2019), Sardak and
Samoylenko (2014).

The main accents presented in the study of the nature of IC
confirm its versatility and the need to deepen the theory and
methodology, which should provide the formation of an
appropriate basis for improving management efficiency.

4. Results
4.1. Research on the nature of the influence
of intellectual capital on the innovative processes
of the enterprise

The ability of the enterprise to ensure the constant deve-
lopment of intellectual capital determines its innovative activity,
and hence the effectiveness of activities in all its manifestations.
Based on this study, this is the logic of generalizing existing
approaches to understanding intellectual capital, which will be
the basis of an analytical study of the nature of its impact on
innovation processes.

Determining the substantive characteristics of intellectual
capital should consider the conceptual apparatus used by scien-
tists in the study of the studied processes (table 1).
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Source Definition
I. Integrated approach

Intellectual capital
Galbraith, 1969. Intellectual capital – something more than “pure intellect” and including “purposeful intellectual activity” of an individual.
Lu, Wang, Tung, and
Lin, 2010.

Intellectual capital means everything an enterprise can use to increase its competitive advantage in the marketplace,
including knowledge, information, intellectual property rights, and experience.

Bukh, Larsen, and
Mouritsen, 2001.

Intellectual capital is seen as a combination of human capital, organizational capital, and consumer capital, or simply as a
competence or commitment.

Bartholomew, 2008. Intellectual capital is the share capital, knowledge-based.
Sveiby, 1997. Individual competence, internal and external structure of the enterprise.

II. Fragmentary approach
a) as intellectual resources

Drucker, 1993. Knowledge worker – worker, who work at using the knowledge and producing them. He argues that knowledge has
become the central,

Andriessen, 2004. Intellectual capital has encapsulated an organization's non-monetary sources of wealth creation.

Kovtunenko and
Shatskova, 2013.

Intellectual resources can be defined as the combination of economic resources, that consists of: human resources,
market assets, infrastructure assets, intellectual property, organizational knowledge, besides its own special combination
of intellectual resources is inherent to every enterprise. Such division of intellectual resources with respect of components
is due to its role in providing the enterprise competitiveness

Kim and Mahoney,
2005. Firm-specific knowledge resources are a potential source of a firm’s superior economic performance.
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Generalizing the intellectual capital understanding as the
most modern form of human capital should be noted:

First, scientists use the term "intellectual capital" in a broad
sense, based on the meaning of the term "capital" (from the
Latin. Capitalis – the main), which means the main factor of
production, which depends not only on current operations but
also enterprise development. Because intelligence determines
the ability of enterprises to innovate, intellectual capital acquires
the characteristics of a critical driver of innovation processes
and competitiveness. Accordingly, the enterprise's intellectual
component fully corresponds to the status of the concept of
"capital".

Secondly, several concepts are traditionally associated with
intellectual capital, particularly intellectual resources, intangible
assets, intellectual property and knowledge. When they are
getting into the scope of the "IС" concept, these terms need to
be understood in the context of forming an effective manage-
ment system for the development of IC.

The concept of "intellectual resources," according to the
resource concept, is considered as a set of those types of re-
sources that are associated with innovation processes. In fact,
an individual correspondence and similarity of the nature of
capital and resources should be noted.

The concept of "intangible assets of the enterprise" are
assets that, on the one hand, have no material form, and on the
other hand, have a value and are reflected in the property of the
enterprise.

The concept of intellectual property rights – an intellectual
product of the enterprise, which has a particular form, but is a
sign of efficient use of resources;

Also important is knowledge – that is, the set of scientific and
technical information available to staff, and the possession of
which determines the ability of the enterprise to effectively carry

out core activities and the innovation process.
In general, within the subject area of research, the concept

of "intellectual capital" is used several scientific approaches:

� the structural approach is based on the study of the
structure of intellectual capital in the context of deter-
mining its components in order to influence them;

� an integrated approach – allows to consider intellectual
capital through the interaction of all its components;

� the cost approach involves attempts by scientists to
assess the value of intellectual capital in value terms and
its impact on the enterprise's value.

No less important, in our opinion, is the application of an
integrated approach that considers intellectual capital in the
overall management system of enterprise development.

The application of these approaches allows us to form an
understanding of the whole system of causal relationships of the
impact of intellectual capital on the innovative activity of the
enterprise (Fig. 1).

It is difficult to maintain the enterprise's innovative activity
regularly, and therefore, the issues of intellectual capital develop-
ment require more systematic and comprehensive management.
The application of an integrated approach in this context allows
to establish the importance of the development of intellectual
capital of the enterprise, which is the basis of its innovative
activity, and hence the effectiveness of the operation and market
value.

Every company has human capital, but not every company
has intellectual capital, which provides a high level of innovation.
It should be assumed that proper human capital management
could create intangible value for the company. The formation of
human capital that meets today's requirements depends on a
set of conditions, i.e., the characteristics of other types of

QUALITY
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Source Definition
Kim, Yoo and Lee,
2010. Intellectual capital is intellectual resources that have been formalized, seized, and used to create assets of greater value.

Peng, Pike and
Roos, 2007.

Intellectual capital is a set of critical resources used by firms to promote production and economic rents.
Intellectual capital is all non-monetary and non-physical resources that are fully or partially controlled by the organization
and contribute to the creation of organizational value.

Lytras and Pablos,
2009.

Intellectual capital is a set of all factors based on knowledge, i.e. resources, opportunities, and competencies that are
crucial for creating organizational value and long-term, sustainable, competitive advantage.

Rudez and Mihalic,
2007. Intellectual capital is a set of intangible resources and their flows.

b) as intangible assets
Martinez-Torres,
2006.

Intellectual capital is the intangible assets of an organization that are not reflected in the financial statements, but may
account for 80% of the market value of the organization.

Gavious and Russ,
2009. Intellectual capital is the combined intangible assets that enable a company to operate

Beattie and
Thomson, 2007. Intellectual capital is a term assigned to intangible assets that create the value of a company.

c) as intellectual property

Dutfield, 2003. IPRs are legal and institutional devices to protect creations of the mind such as inventions, works of art and literature,
and designs. They also include marks on products to indicate their difference from similar ones sold by competitors.

The Concept
of Intellectual WIPO

Intellectual property, very broadly, means the legal rights which result from intellectual activity in the industrial, scientific,
literary and artistic fields.

Intellectual Property
Rights, 2015.

Intellectual Property Rights (IPR) are set of rights associated with creations of the human mind. An output of the human
mind may be attributed with intellectual property rights.

Butnyk-Siverskyi,
2002.

An intellectual product created or purchased that is valued, objectified, and identified (separated from the enterprise) is
held by the enterprise (entity) for the purpose of profit probability (additional value).

d) as knowledge
Chu, Lin, Hsiung,
and Liu, 2006. Intellectual capital is a group of knowledge related to the creation of organizational values.

Burr and Girardi,
2002.

Intellectual capital is a product of mental abilities, which are knowledge, skills, abilities, information and experience of
people; people's willingness to use their potential; and the provided system of work for activation of stocks of intellectual
capital.

Styuart, 1997. Intellectual material that includes knowledge, experience, information and intellectual property and participates in the
creation of values.

Sullivan, 2000. Knowledge that can be turned into value.

Table 1. Content and scope of the concept of "intellectual capital"
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resources (capital): financial, organizational, and material, which
contribute to the transformation of human resources into human
and intellectual capital. That is why the analysis of intellectual
capital should include a study of the enterprise's resource
provision, with appropriate emphasis on creating conditions for
the intellectualization of staff. The enterprise's available capital
in value terms is the basis for the size and structure of the
enterprise's assets.

The value of certain types of resources, including intellec-

tual, at different stages of the innovation process differs somehow.
Thus, at the stage of formulating an idea – the most significant
is the intellectual component. At the stage of development of
new types of products – the characteristics of the material and
technical base of the enterprise. At the stage of launching into
mass production – financial resources. Therefore, it is expedient
to talk about the balance of resource development processes
with today's requirements so that the innovation process is
carried out on a permanent and systematic basis.

QUALITY
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Figure 1. The place of intellectual capital in the management system of innovation processes
Source: developed by the authors

In general, it is advisable to indicate those properties of inte-
llectual capital that complicate its identification, evaluation, and,
consequently, management:

� intangibility – the intangible nature of intellectual capital
makes it difficult to identify and measure; however, some
elusive assets are still controlled by the company;

� inseparability from the carrier in the case of human ca-
pital;

� partial non-exclusivity and non-competitiveness – these
properties complicate the control and management of in-
tellectual resources and the ability to measure the results
of its use;

� ability to reproduce – intellectual assets do not lose their
value when divided into parts and increase it when
distributed and exchanged;

� subjectivity – the value of the same component of inte-
llectual capital may vary depending on the context of its
use;

� the effect of time lag – investment in intellectual capital
requires considerable time to return. Given the need to
introduce this type of cost in the company's corporate
culture, there is some inertia that does not allow
immediate benefits. According to empirical studies,
investments in R&D are on average profitable only after
5-9 years;

� increasing return on the scale – due to the elusive nature
of intellectual assets, investments in them pay off many
times over, while with the increase of material factors of
production, their marginal productivity is reduced;

� network effects – such effects are a feature of the new

economy and arise from existing customers' ability to
attract new ones, even when the company makes no
effort to do so.

Thus, the properties of intellectual capital reflect its nature,
determine the need in management, and, through the prism of
the development of resource potential, and in the context of the
impact on innovation processes. That is, IC has multifaceted
manifestations, which complicates its research in terms of deve-
loping assessment methods.

Effective management of intellectual capital and its evalu-
ation can significantly increase the security, competitiveness,
market value and profitability of the business, as well as open
new horizons for the dynamic growth and development of mo-
dern enterprise. Therefore, today the issue of providing enter-
prises with the theoretical and methodological base necessary
for the development of special stages, tools, and techniques of
IC analysis, focused on the formation of effective organizational
and economic mechanisms for the accumulation and increase of
intellectual capital. When developing a methodology for ana-
lyzing IR, it is necessary to take into account the existing types
of intellectual capital and their differences.

4.2. Improvement of the analysis methodology
of intellectual capital

The need to monitor the state of intellectual capital is
growing, as it allows us to assess the content of the necessary
measures in the context of the development of a key factor in
enhancing innovation.

In the present-day, high competition between companies is
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led on a different level, on the level of "high factors" i.e., the
intellectual component, which has many facets. Innovations
carried out by enterprises are not the result of the algebraic sum
of the action of key cost factors. Therefore, it is essential to
understand the nature of the impact of the intellectual
component in the development of practice-oriented methods of
analyzing the identification of quantitative and qualitative indi-
cators.

The object of analysis should be the following issues:

� firstly, the substantiation of indicators of real assessment
of IC, as it is difficult to imagine a unit of measurement

that could accurately and objectively measure such
characteristics as an experience of employees, the
knowledge they possess, their intuition, and even more
so to calculate and evaluate their total experience;

� secondly, the causal impact of intellectual capital on the
dynamics of innovation processes in the enterprise.

There is currently no single recommended approach to
measuring intellectual capital, as several methods have been
developed to evaluate it. The classification of the main metho-
dological approaches to the assessment of intellectual capital is
presented in the table. 2.

QUALITY
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Name of the groups The essence The Disadvantages

Scorecard Methods It is based on indicators and indices, which are
determined by counting points.

The results of the assessment are informative and do not allow to give
a monetary assessment of the value of intellectual capital.

Market Capitalization
Methods.

Define the price of intellectual capital as the
difference between the market and book value
of assets.

The conditionality of the definition of intellectual capital and limiting the
allocation of the difference between the values of such factors as
business reputation and partnerships of the company.

Direct Intellectual
Capital methods

All methods based on the assessment of
individual components of intellectual capital.

An integrated assessment of the intellectual capital of the enterprise is
derived only after a complete assessment of individual elements of
capital.

Return on Assets
methods

Determines the value of intellectual capital by
discounting the cash flow received.

No distinction between intellectual capital and various forms of
intangible assets.

Table 2. Classification of methodological approaches to the assessment of intellectual capital
Source: compiled by the authors on the basis Sveiby (1997), Sullivan (2000), Stewart (1997),

Jurczak (2008), Roos, Bainbridge and Jacobsen (2001)

The presented methodological approaches have their ad-
vantages and disadvantages and, in some way, reflect the
quantitative and qualitative characteristics of IС. The main di-
sadvantage of most of these methods is that they are aimed at
generalized analysis and determination of the value of IС
through the calculation of one universal indicator. On the other

hand, theoretical studies of the essence of "IR" showed the
versatility of the studied processes and confirmed the need for
more flexible methods, as different components of intellectual
capital have different manifestations in the characteristics of
innovation. The general approach to the analysis of the inflow of
intellectual capital on innovation processes is presented in fig. 2.

Figure 2. Аnalytical steps of the impact of intellectual capital
to innovative activity and effectiveness of the company

Source: developed by the authors

In order to determine the current and future impact of the
intellectual capital on the efficiency of the enterprise, it is
necessary to conduct a detailed analysis of intellectual capital,
impact of its elements' on innovation processes. That is why, in
our opinion, it is more logical to use a fragmentary approach, the
use of which will provide an opportunity to study the components

of intellectual capital on the application of both quantitative and
qualitative indicators (Table 3).

The indicators are systematized in terms of substantive cha-
racteristics of IC as capital, resources, and results.

The proposed algorithm will ensure constant monitoring of
critical components of intellectual capital and determine the

Table 3. Indicators that characterize the intellectual capital of the enterprise
Source: developed by the authors

Component Resources Resources Result

Staff characteristics

- investments in R&D;
- the share of investment in R & D in the

total income of the enterprise and
- investment in new management

methods;
- general expenses for advanced training,

internship;
- the share of staff training costs in the

total cost of innovation;
- costs of advanced training, internships

per employee.

- number of engineering and technical
staff (including degrees);

- share of engineering and technical
staff (including degrees) in the total
number of staff;

- educational structure of staff and its
dynamics;

- average age of engineering and
technical personnel;

- experience (number of years) of staff
work.

- new developed technologies;
- new types of products;
- the share of innovative

products in total products;
- patents, licenses, trademarks;
- added value and sales volume

(including innovative products)
per employee.

Organizational
conditions

- the number of working days allocated
for training of each employee

- the share of computerized jobs in
relation to their total number

- organizational structure and
management structure;

- number of divisions in which
engineering and technical
personnel are employed
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causal links within the chain "resources – assets – results."

Assessment of the level of the intellectual capital of the
company in this form, in particular, allows:

� to take into account all elusive assets and more ade-
quately assess the components of the company's capital;

� to identify key factors and reserves of IC development;
� to increase the innovative activity of the enterprise;
� more fully inform potential investors about the benefits

and increase the attractiveness of the company;
� to create a creative atmosphere and demonstrate the

levers of IC development;
� to treat human capital and its development more care-

fully, comprehensively, and strategically.

4.3. Research of impacting the intellectual capital
indicators to innovative processes

The study of the impact of intellectual capital on enterprises'
innovative activity will be conducted on the example of
companies-world innovation leaders.

In current conditions, active innovators are enterprises-global
players, who have formed a huge investment and intellectual
resource. They can provide a breakthrough in scientific and
technological development and unique innovations to become
value-growing companies.

Among the leading global innovators are Amazon, Volks-
wagen, Samsung, Apple, General Motors, and others. These
enterprises have significant intellectual potential, for the study is
advisable to use both a comprehensive approach and a frag-
mentary approach.

The key indicators of innovation of global innovators are
presented in Fig. 3.

The volume of financing of the innovation sphere is conti-
nuously growing, and the rates in most of the surveyed com-
panies exceed the indicators of investment in fixed assets. The
innovative direction of investment costs for most companies is,
in fact, a "protected item," i.e., financed in the planned amounts
and the period of short-term decline in profits and during the

prolonged crisis. Rising R & D expenditures are because com-
panies are expanding the horizons of applied innovations: it is
no longer just short-term innovations – new products, new
technologies, more systemic transformations aimed at develo-
ping innovation opportunities in the long run, primarily through
the development of intellectual capital.

One of the most common methodological approaches to
estimating the amount of intellectual capital is comparing the
book value and market capitalization of the company, which was
disclosed by scientists Anghel, I. (2008). Tobin, J. (1969). The
excess of the value of market capitalization of the book value of
assets reflects, according to scientists, the value of intellectual
capital.

However, in practical terms, the situation may be more
complicated. In Figure 4, the market value and the size of the
enterprises-innovative leaders' assets are presented.

The presented data indicate certain contradictions: in fact,
no company has a coincidence of these indicators. However, in
addition to the situation of exceeding the market value of the
book value, which may indicate the value of intellectual capital,
several companies have the opposite picture – the value of
assets exceeds the market value. Under such conditions, the
denial of the feasibility of applying this method of intellectual
capital valuation is that:

� firstly, the amount of intellectual capital cannot be negative;
� secondly, the indicator of the enterprise's market value is

continually changing, and, in some periods, quite dy-
namic and quite significant, while intellectual capital is
perceived as a growing value.

To our opinion, it is advisable to apply the proposed frag-
mentary approach, which allows us to analyze the various
characteristics of intellectual capital.

To understand the role of generated intellectual capital in
innovation processes, consider the key indicators of the two
automotive companies (Table 4), which at different stages have
determined and determined the development of the industry,
and for both the value of assets exceeds market capitalization.

QUALITY
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Figure 3. Volumes of R&D funding for enterprises-innovation
leaders in 2018, billion dollars USA

Source: The Global Innovation 1000 study

Figure 4. The market value and the size
of the enterprises-innovative leaders' assets

Source: Statista.com

Enterprises, indicators 2013 2014 2015 2016 2017 2018
Volkswagen Group
Production (units in thousands) 9728 10213 10010 10391 10875 11018
Sales, € million 197,007 202,458 213,292 217,267 229,55 235,849
Capital armament, € thousands 74,0 77,9 83,1 86,2 86,0 86,7
Capital expenditure, € million 14,9 16,4 13,2 13,2 13,1 13,6
as a percentage of sales revenue 7.6 8.1 6.2 6.1 6.7 6.8
Investments in health per capita, € 26075 27717 21636 21060 20395 20466
Employees 572800 592586 610076 626715 642300 664500
Production workers 265474 273418 279771 289438 310083 313650
as a percentage of employees 46.35 46.2 45.86 46.18 48.28 47.20
Non-production workers 289623 300709 311654 317787 313002 331602
as a percentage of employees 50.56 50.08 51.08 50.71 48.73 49.90
Apprentices 17703 18459 18651 19490 19207 19244
as a percentage of employees 3.09 3.31 3.06 3.11 2.99 2.90
The average age of employees 42.9 42.8 42.9 43.2 43.6 43.9
Research and development costs, € million 10,186 11,545 13,672 13,612 13,135 13,640
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Enterprises, indicators 2013 2014 2015 2016 2017 2018
as a percentage of sales revenue 5.2 5.7 7.4 7.3 6.7 6.8
People in research and development (Volkswagen Group) 43756 45742 48731 48063 49316 51948
as a percentage of employees, % 7.64 7.72 7.99 7.67 7.68 7.82
Intangible assets 59243 59935 61147 62599 63419 64613
as a percentage of total assets, % 18.27 17.06 16.00 15.27 14.10 15.02
Employees (Volkswagen AG) 107559 112561 114066 113928 117,420 119,394
People in research and development (Volkswagen AG) 11181 11531 12342 12380 12,332 12,796
as a percentage of Employees (Volkswagen AG) 10,40 10,24 10,82 10,87 10,50 10,72
Patent applications worldwide for employee inventions - - 6244 6465 6566 7639
General Motors Company 2013 2014 2015 2016 2017 2018
Production volume, in thousand cars 9722 9925 9958 10008 9600 8400
Sales and revenue in billion U.S. dollars 138,79 137,96 135,73 149,18 145,59 147,05
the share of fixed assets in assets 15.6 15.7 16.0 16.2 17.1 17.0
Capital adequacy, thousand dollars USA 118.1 128.4 145.3 159.2 215.3 209.6
Employees 219000 216000 215000 225000 180000 173000
Capital expenditures in billion U.S. dollars 7549 7039 7784 8300 8300 8700
as a percentage of sales revenue 4.9 4.6 5.1 5.6 5.7 5.9
Investments in fixed assets per employee, USD 34470 33046 36294 41777 46111 50289
Research and development costs, € million 7200 7400 7500 6600 7300 7800
R&D ratio, % 5.19 5.36 5.53 4.42 5.01 5.30
Goodwill and intangible assets 7228 6410 5947 6259 5579 5849
ratio, % 4.3 3.6 3.1 2.8 2.8 2.6

Table 4. Indicators that comprehensively characterize state of intellectual resources
Source: compiled and calculated by the authors according the enterprises’ information

Volkswagen Group and General Motors Company

Enterprises-innovation leaders have large-scale intellectual
capital and are continually working on its development, and this
provides a high level of innovation activity. Among the main
characteristics of intellectual capital, according to the surveyed
enterprises are:

From the standpoint of the resource approach, there is
growth in the number of employees working directly in the field
of research, against the background of an overall increase in
employees' numbers. Thus, the share of employees in the field
of People in research and development in the Volkswagen
Group is more than 7-8% (for Volkswagen AG more than 10%).
The growth rate of staff in R&D is higher than the dynamics of
the number of staff in general. Quite often, enterprises create
conditions for attracting students.

The cost of developing intellectual capital is reflected in the
cost of R&D. The presented indicators show that enterprises-
innovators direct 10-18% of their incomes to innovations, which
is unprecedented compared to other enterprises, which is a-
gainst the background of a high level of total investment activity
(5-20%). Thus, the basis of a high level of innovative activity of
enterprises in modern conditions is the enterprise's ability to
form a significant investment potential.

From the standpoint of assets – a high level of investment
activity provides a constant improvement in the quantitative and

qualitative characteristics of tangible and intangible assets.
Thus, the indicators of the provision of fixed assets indicate a
high level of perception of the material and technical base of
innovation processes at the studied enterprises. The share of
investment in the renewal of fixed assets is 4-8% of income.

From the point of view of the performance approach, NMA of
the enterprise in the form of patents is reflected in the assets
and is from 3 to 18%. It should be emphasized the high level of
patent activity of the studied enterprises.

In addition to quantitative indicators of intellectual capital,
assessment should take into account the forms and methods
used by enterprises and determine the processes of its develop-
ment and the requirements of the organization of innovation
processes.

Qualification of employees, their satisfaction with working
conditions, and the possibility of professional development is
one of the main conditions for the effective creation of IC, based
on which companies can maintain the level of innovation activity
that meets the requirements of modern competition.

Summarizing car companies' experience in the development
of intellectual capital and the formation of sustainable innovation
processes allows us to outline the key tools that have de-
monstrated their effectiveness (Fig. 5).

Figure 5. Tools for activating
innovation processes through
the development
of intellectual potential
(experience of automotive companies)

Source:
developed
by the authors
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5. Conclusion

In general, intellectual capital plays an important role in the
enterprise's operations because its proper evaluation, constant
monitoring, and effective use provides a competitive advantage,
increases security, market value and profitability of the business,
and opens new horizons for dynamic growth and development
of modern enterprise.

The study allowed to formulate the following characteristics
that describe the intellectual capital:

� intellectual capital – is capital embodied in the know-
ledge, skills, experience, qualifications of people, which
in value terms is considered as the excess of the market
value of the company over the book value of its assets;

� intellectual capital can be represented as a set of human,
structural and consumer capital of the company;

� intellectual capital is a set of intangible assets of the com-
pany: market, intellectual, infrastructural, and human.

Given the complexity of the content of the concept of
"intellectual capital," and the importance of its development in
the context of intensification of innovation processes in the ar-
ticle, it was systematized and improved its evaluation methods.

The proposed method of analysis and evaluation of the level
of formation and development of intellectual capital will:

� expand and detail the analysis and evaluation of each
structural element of the enterprise's intellectual capital
and consider their relationship;

� supplement the analysis of qualitative characteristics of
the enterprise's human resources by analyzing the ele-
ments of human capital that reflect the state and change
of individual intellectual capital of employees;

� identify risks to human resources;
� increase the efficiency of analysis and evaluation of the

management system of intellectual resources, the overall
management system, and the enterprise's economic ac-
tivity of the enterprise;

� identify and analyze changes in the levels of formation
and development of the enterprise's intangible assets by
periods and develop specific measures to improve the
management of innovation processes.

The development of intellectual capital of the enterprise
should be considered in the general context of business process
management in the enterprise, as a comprehensive approach to
analysis and intellectual and creative resources at the enterprise
level allow to establish the potential for competitive tasks, the
ability to create new ideas and solutions-specific production ac-
tivities in the modern economy.
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1. Introduction

In today's constantly changing market environment, busi-
nesses must be flexible and able to respond effectively to the
challenges these changes bring (Simionescu, 2018). In modern
conditions of the development of globalization processes, any
advantages are important for each company in the competitive
struggle for the consumer (Hakobyan et al, 2019; Košíková et
al., 2019). The present time is full of information and resources
about modern management tools. The enterprise performance
is determined by rising financial entitlements, which are (to
some extent) the result of globalization, interdependence and
internationalization (Čabinová, Onuferová, 2019b). Performance
evaluation requires a systematic approach, and the choice of
optimal method tailored to business needs is often a very
complex task, as there are many available options, which are
repeating to a greater extent (Svetozarovová, 2016). Any fierce
competitive environment brings about changes inorganizations
and forces executives to seek best strategies that willenable
their organizations to gain or sustain a competitive advantage in
the Marketplace (Avci et al., 2011). Enterprises will soon realize
that using only financial indicators will not help them survive
among stronger competition, and that such a strategy is

inappropriate for future-oriented enter-prises, too. As a result of
failing to innovate, the enterprise loses its ability to compete
because it insufficiently invests in non-material areas of
business. Such areas include, in particular, product and process
innovation, investment in employees’ skills, motivation and cus-
tomer satisfaction. Investing in new products, new techniques,
and practices worsens the company’s short-term financial
results. Also, investments in human capital and employee trai-
ning negatively impact short-term financial results. However, this
does not mean that the enterprise will get into trouble because
of that. The technological advancements in the globalizing world
and the rapid change in socio-economic conditions result in the
increase of customer’s demands and expectations (Tuzunkan,
2018; Cabinova & Onuferova, 2019a). These changes also
affect tourism, the field that is in the center of our attention. Its
significance is evident what results from its penetration into
society, politics, culture, and especially into the economy (Štefko
et al., 2018, Pružinský, 2019). In the past, the tourism industry
focused on exploring new destinations. Nowadays, tourism is
also connected with the health care sector as customers seek
sports as their leisure time activity. In this context, it is also
necessary to focus on qualified staff, especially managers who
bring innovative ideas and trends to businesses (Szabo et al.,
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Abstract

The paper addresses the issue of the strategic management and focuses on the tool called strategic planning as an
important factor of competitiveness. Strategic planning is a process in which the analysis of the overall situation and
future possibilities leads to the formulation of the intentions, means and objectives of the enterprise and, in some
cases, to the overall increase in its competitiveness. To explore this tool, we chose companies operating in the
tourism industry in Slovakia. The aim of the paper is to map the current situation of the use of strategic planning in
tourism enterprises in order to investigate the context that influences the use of this tool. The aim of the research was
to establish hypotheses which would be verified by statistical methods. To investigate the dependencies between the
variables we chose the Chi-square test of independence and the method of proportion of the given phenomenon in
the population to verify the use of strategic planning in companies. The hypotheses were determined on the basis of
the literature research and the research carried out so far by experts in the field. The main finding of our research is
the fact that strategic planning is used by less than a quarter of Slovak enterprises operating in tourism. By statistical
verification, we found that the ownership structure have significant impact on the use of strategic planning.

Keywords: strategic planning; performance; tourism; research.
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2018, Gallo et al., 2019). Stakeholders increasingly need in-
formation about the non-monetary valuation of intellectual
capital, based on which one can get an idea of the strategy of
company development, its competitiveness and investment
attractiveness (Plotnikova et al., 2020, Šíp, 2017). The paper
focuses on strategic planning, which we describe as a process
of defining the strategy / process of allocating enterprise
resources to implement the strategy. Strategic planning in the
entity results in a strategic plan whose components are mission,
goals, strategies and a portfolio plan (Frambach et al., 2016;
Jääskeläinen & Luukkanen, 2017).

In this paper, we focus on exploring strategic planning in
tourism since tourism is one of the most important sectors of the
world economy. Improving the overall results in the tourism
sphere also depends on the appropriate choice of methods
supporting the performance improvement of tourism enterprises
(Triatmanto et al., 2019, 2018; Panfiluk & Szymańska, 2017).

2. Theoretical Background

Strategic planning is a process that involves researching
market conditions, customer needs and wishes, identifying
strengths and weaknesses, specifying social, political, and
legislative conditions for business, and determining the
availability of resources that either may help or threaten the
enterprise (Anwar & Hasnu, 2016). Strategic Planning is a
comprehensive process for determining what a business should
become and how it can best achieve that goal. It appraises the
full potential of a business and explicitly links the business’s
objectives to the actions and resources required to achieve them
(Bernardo et al., 2017; Chatzoglou et al., 2017). Strategic
Planning offers a systematic process to ask and answer the
most critical questions confronting a management team –
especially large, irrevocable resource commitment decisions
(Wibbens, 2019; Danneels, 2016). The main outcome of the
strategic planning process is the strategic development plan,
being defined as a plan that identifies critical priorities and
outcomes to be achieved by the over a longer term (Wolf &
Floyd, 2013). Strategic planning is the process of defining
strategies/ process on the basis of which the enterprise
allocates enterprise resources to strategy implementation (Efrat
& Shoham, 2013). Strategic planning has been the subject of a
vast research as a modern management tool for managing and
measuring business performance. According to (Rigby &
Bilodeau, 2014), up to 65% of enterprises with more than one
hundred employees use strategic planning with only bench-
marking preceding it. Bain & Company, (2018) conducted a
research on the use of management tools in which 55% of
enterprises use strategic planning. The research was carried out
on a sample of 1,230 enterprises of various size operating in
different sectors. Figure 1 shows the 10 most frequently used
management tools.

Performance measurement and evaluation are important for
every type of business. By identifying and evaluating perfor-
mance, entities can determine their situation and position on the
market and take steps to improve it. So far, we have not found
a research focused on the use of strategic planning in Slovakia.
Therefore, one of the goals of the paper is to find out the current
use rate of strategic planning in enterprises operating in tourism
industry.

3. Methodology

The main goal of our research was to investigate the use of
strategic planning in tourism enterprises in Slovakia. We defined
this goal in response to the hypotheses we subsequently verified
in our research. The most suitable method for our needs was a
questionnaire. The research participants were addressed through
the Google form application, which is currently a frequently used
tool to address respondents. The questionnaire contained
closed questions and Likert scale questions (from the option I
totally agree to I totally disagree). The Likert scale also con-
tained a neutral option – no specific opinion. The questionnaire
consisted of two basic parts, the identification part and the
research part. The first general part contains questions that
aimed at identifying the enterprise, namely the size of the enter-
prise, its ownership and the geographical reach of the enterprise.
The second part of the questionnaire is divided into three
categories. The first part focuses on questions related to the
implementation of the strategy in the enterprise, the second part
focuses on the management and measurement of business
performance and the third part focuses on strategic planning in
enterprises operating in the tourism industry in Slovakia. The
strategic planning chapter includes issues that address the
potential barriers to using this tool in enterprises.

As the research focused on strategic planning in enterprises
operating in the tourism industry, we only approached busi-
nesses operating in the industry. The set of enterprises was
selected based on the classification of enterprises NACE and
SK NACE. For the purposes of our research, we used the
database Index Podnikateľa (Index of Entrepreneurs), which
contains a database of enterprises in Slovakia. Data used by the
database in question are obtained from freely available data-
bases and registers.

Based on this database, we approached 625 enterprises.
We got 185 responses. The rate of return was 29.6%, which is
a standard rate with regard to the questionnaire research. We
therefore consider the results of our research to be relevant.

At the beginning of the research on strategic planning, we
set out the following hypotheses:

H1: We assume that less than 25% of enterprises operating
in tourism industry use strategic planning to improve their
performance.

H2: We assume that there is a statistically significant
relationship between the ownership of the enterprise operating
in tourism industry and the use of strategic planning.

Initially evaluated data were processed using research
methods such as descriptive statistics, pivot tables, analysis,
comparison, synthesis, selection, induction and deduction. We
verified the hypotheses using methods of higher statistics,
namely the proportion of the given phenomenon in the
population and the Chi-square test of independence. The Chi-
square test was carried out in the statistical program Statistica
version 12.0 by StatSoft.

4. Results

The main idea of the research was to explore strategic
planning in enterprises operating in the tourism industry in
Slovakia. The first hypothesis, focused on the use of strategic
management, was verified by the statistical method of propor-
tion of the given phenomenon in the population. The results are
shown in Table 1.
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Figure 1. The most frequently used management tools.
Source: own processing according to Bain & Company (2018)
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The method of proportion of the given phenomenon in the
population reached values from 18.14% to 30.50%. These
values were calculated using three variables. The first variable
was the percentage of enterprises that use strategic planning in
their activities. The second variable was the percentages of
enterprises that do not use strategic planning. The third variable
was the total number of respondents participating in our re-
search. The method of proportion of the given phenomenon in
the population also requires a coefficient of confidence in the
test, which was 95% in our case. The coefficient of confidence
alone was 1.96.

From the obtained data we can conclude that strategic
planning is used by less than 25% of enterprises. The minimum
value is 18% and has not reached the preferred minimum value
of 25%. This hypothesis was confirmed and accepted. The
results are also shown in figure 2 which outlines the lower
bound, the assumption and to the upper bound.

The research also focused on the ownership structure of the
enterprises. We divided the ownership structure as follows: a
foreign-owned enterprise and an enterprise owned by Slovak
owner. We wanted to find out whether foreign-owned enter-
prises tend to use strategic planning more than those owned by
Slovak owners. Table 2 shows the results.

This hypothesis was also processed using the scatter plot
(Figure 3). The use of strategic planning tool is displayed as
dependent on the ownership structure of the entity. The scatter
plot shows dependence, as evidenced also by the result of the
hypothesis testing – the ownership structure of the entity has no
effect on the use of strategic planning.

The Chi-square test of independence, as in the previous
hypothesis, also showed the p-value lower than 0.05. Based on
these calculations, we can conclude that there is statistically

significant relationship between the ownership structure of the
entity and the use of strategic planning. We thus accept the set
hypothesis.

5. Discussion

We can compare the results of our research with those of
other researchers and evaluate them. According to (Rigby &
Bilodeau, 2014) up to 65% of entities use strategic planning.
Similar research has been carried out by Bain & Company,
(2018). Their results suggest that 55% of entities use strategic
planning. By evaluating our research, we can conclude that
entities active in the tourism industry in Slovakia use strategic
planning to a much lesser extent than entities in developed
countries. The utility rate in Slovakia is below 25%. In our re-
search, we have also focused on the ownership structure of
entities operating in tourism industry. Cima's research (2018)
states that up to 55% of entities surveyed used strategic
planning. In this context, we verified the dependencies between
entities owned by Slovak and foreign owners. No dependency
was confirmed in this respect. The resulting value of p = 0.0492
was smaller than the probability of error α = 5% (0.05). It follows
that the factor has effect on the use of strategic planning.

The research further compared the relationship between the
ownership structure and the use of strategic planning. By veri-
fying these dependencies, we found that these factors have a
significant impact on the use of strategic planning. If the entity
wants to beat its competition and secure a competitive advan-
tage, it is necessary to think ahead and strategically plan not
only financial indicators but also non-financial indicators (Štefko
et al., 2016).

6. Conclusion

The aim of our research was to analyze the use of strategic
planning in the tourism industry. We got back around 3/10 of
sent questionnaires. The sample set is thus considered to be
relevant. From the analysis of the data we could say that we
managed to meet the research goal and found the information
we wanted. Strategic planning is a process in which the analysis
of the overall situation and future possibilities leads to the
formulation of intentions, means and objectives of the entity.
This process is the major concern of the top management. The
research confirmed that Slovak entities operating in the tourism
industry do not use strategic planning to the extent foreign
entities do.

Our research was limited to a particular industry. We only
focused on the tourism industry, and therefore other industries
might yield different results. The number of respondents is also
limiting. With a greater return on questionnaires, we would get a
more comprehensive overview.
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Table 1. Used formulas with results
Source: own elaboration

Figure 2. The extent to which strategic planning might be used
Source: own processing

Table 2. The results of testing hypothesis.
Source: own processing

Figure 3. Dependence between business ownership
and use of strategic planning

Source: own processing
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It is these limits that have prompted us to focus our future
research on the issues of strategic management and business
performance management in other industries. We would like to
address the largest number of entities possible to achieve re-
levant.
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1. Introduction

Today, the issue of competitiveness of the leading machine-
building enterprises of Russia is extremely important for their full
functioning and economic development of the whole country.
The level of competitiveness of an organization is determined by
the complex impact of a number of factors. These factors can be
different, both in origin and in the nature and level of exposure.
Therefore, effective management of business competitiveness
is possible only if modern factors are identified in a dynamic
market economy. In addition, in the difficult conditions of the
economic crisis, high qualification and educational level of the
organization’s leaders, degree of adequacy to their require-
ments that are presented by the largest Russian enterprises and
socio-psychological conditions for the functioning of personnel
are very important (Zelentsova & Tikhonov, 2019).

Since Russia's entry into the global economic space is
accompanied by a constant increase in the pace of change,
increased competition, certain transformations of the manage-
ment system become an integral component of the development
of domestic business. This conditions the formation of a new
type of leaders who have systemic thinking and are capable of
applying a modern management concept. Thus, the practical
interest and the need for more intensive consideration of the
system of competitive factors, on the one hand, and the require-
ments for modern managers, on the other hand, have made this
research article the actual one (Zelentsova & Tikhonov, 2020).

2. Methodology

The study was conducted on the basis of integrated
methodological approaches, including various methods of the-
oretical and practical research: synthesis, analysis, abstraction
and generalization. The authors conducted an organizational
and economic analysis of the production activities and financial
indicators of the enterprises of the aerospace industry of the
Russian Federation. They are capable of supplying competitive
products to the domestic and foreign markets, and the main goal
now is to maintain the position of the world's largest aerospace
power with advanced developments that are in demand on the
market. In this regard, there is a need to study the competiti-
veness methodology associated with improving the organization’s
internal self-assessment system and linking it with external
assessments and in comparison with other competing orga-
nizations (Farhikhteh, Kazemi, Shahin & Shafiee, 2020).

3. Results and discussions

In a market economy, the driving force of the whole develop-
ment and business entities in particular, regardless of the form
of ownership and legal form of business organization, is compe-
tition. The concept of "competition" is closely related to the con-
cept of competitiveness. Competitiveness is manifested only in
competition and through it. A. Smith defines the competitiveness
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Abstract

The article presents a scientific study of the impact of external and internal factors on the competitiveness of
business. The purpose of the study is to identify possible solutions to the urgent problem of increasing compe-
titiveness of the whole organizations and the products manufactured on it. It is determined that in Russia large high-
tech enterprises are the main source of employment and they generate most of the economic activity. Various
classifications of business competitiveness factors of famous Russian and foreign scientists are given. The basic
essence of external and internal organizational factors of the business is considered. In the concept of the author’s
interpretation, the enterprise’s competitiveness is proposed to be defined as a certain function, which depends on
many variables (production, marketing and logistic, innovative, financial, environmental factors, factors in the field of
personnel policy and management, state regulation and factors characterizing interaction with business partners). A
new system of business competitiveness factors has been developed by author. Given the totality of internal and
external factors, priority areas have been formed to increase the competitiveness of the leading machine-building
enterprises of the Russian Federation.
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of the enterprise as the ability to manage own potential and
resources that come from the surrounding marketing environ-
ment in order to meet the needs of individual customers and the
public in general (Smith, 2007).

High-tech industries are a priority and a driving link in the
development of any state, with varying degrees of economic
development, as the most dynamic element of its structure, qui-
ckly respond to market changes and give the market economy
the necessary flexibility and stability. The most effective tool to
increase competitiveness of an individual enterprise and of the
whole state, at the present stage is the development of high-
tech production (Tikhonov & Novikov, 2020). Large industrial
enterprises open the necessary ways to increase trade and
competitiveness of the machine-building industry, as a result of
which the ways are opened for the creation and effective
functioning of small and medium enterprises. In Russia, small
and medium-sized enterprises are the main source of employ-
ment and generate most of the economic activity. However, their
contribution to innovation and economic growth is below full
potential. Small and medium-sized enterprises are disproportio-
nately focused on trade and the provision of individual services,
where there is almost no space to increase productivity. Access
to finance is difficult for many enterprises, which forces them to
rely mainly on self-financing to replenish working capital and in-
vestment in equipment. At the same time, an important condition
for economic activity is the state’s protection of the interests of
small and medium-sized enterprises in the domestic and world
markets, as well as taking into account the basic factors that
affect the level of competitiveness.

Some researchers have concluded that enterprise-level com-
petitiveness is a measure of its effectiveness. Analysis of the
literature on business competitiveness shows that there are
internal organizational factors that support and maintain the
competitiveness of an enterprise. In addition, internal factors are
essential and abstract: strategies, structures, competencies and
ability of enterprises to innovate, marketing ability, support for
marketing systems, technology, productivity, personnel policy,
operations management, supply chain management, system
quality, etc. Previous studies have proven that these internal
factors help to increase the competitiveness and productivity of
the enterprise. The level of opportunities leading to increased
work efficiency and competitiveness is considered as the result
of activity and as an indicator of achievement of results (Gates,
2009).

The well-known scientist M. Porter conducted fundamental
research on competitiveness factors. They are distributed into
basic and developed ones. Natural resources, climatic condi-
tions and unskilled labor are considered in the structure of the
basic factors. In turn, information exchange infrastructure, highly
qualified personnel and research departments of universities
form the developed factors (Porter, 2005).

The most complete system of competitiveness factors was
proposed by the English economist R. Grant. Its main approach
is a clear definition of internal and external factors in the for-
mation of competitive advantages. According to him, the change
in customer preferences, creation of new goods and services on
the market and various directions of the country's foreign eco-
nomic policy are external factors. Due to the characteristics of
the internal factors of the enterprise, availability of resources
and business processes, it is possible to determine its reaction
to external changes. Therefore, the quality of internal factors
also leads to the possibility of growth or decline in the level of
competitiveness (Boyer, Frank, Green, Harris & Van De Vanter,
2010).

Foreign scientists, such as B. Scott, A. Rodriguez-Pose, D.
Hardy, J. Lodge, J. Bauer and J. Zusman divided the competiti-
veness factors into natural and artificially created ones. It is
clear that the latter are top-level factors and, at their expense,
sustainable competitiveness is ensured. The process of for-
mation of factors is a phased accumulation, that is, each ge-
neration of people inherits the factors received from previous

generations, and creates its own, adding to the previous ones
(Gates, 2009).

In the opinion of A.V. Sereda, increasing the competitiveness
of a business depends on an effective analysis of the impact on
it of developed and specialized factors. Their quality is directly
related to the level of competitive advantage and the possibility
of strengthening it (Sereda, 2008).

Other authors, in the process of analyzing business compe-
titiveness factors, propose a classification based on the purpose
of the created labor product. So, for example, for enterprises
creating consumer goods, the basic competitiveness factors are
shown in the Figure 1 (Savelyeva, 2011).

Each of these classifications has a special meaning. When
using them, it is necessary to focus on the purpose of the study
and the principle that is laid on its basis. Ultimately, compe-
titiveness is determined only by those properties that are very
interesting to the customer. All characteristics of the product and
the enterprise that go beyond these interests are considered in
assessing competitiveness as those that do not concern them in
these specific conditions (Kagermann, Lukas & Wahlster, 2011).
Therefore, the problem of studying competitiveness factors is
quite important for most enterprises, because the increasing
their competitiveness in the modern conditions of globalization,
innovation, knowledge and technology is a complex strategic di-
rection of doing business (Mullakhmetov, Sadriev & Akhmetshin,
2019).

When analyzing the competitiveness of a business, a study
is made of the factors that affect the attitude of consumers to
business entities and their products (services). As a result, there
is a change in the share of products (services) in the market
(Fatkhutdinov, 2009). Thus, all factors of competitiveness can be
conditionally divided into external and internal ones (Figure 2)
(World Economic Forum, 2017; World Economic Forum, 2018).

In the scientific literature, subjects, economic, social and
environmental conditions, national and interstate institutional
structures that operate in a global environment and influence the
functioning of a business are considered external factors
(Kappusheva, 2012). The presence of external factors depends
only on the management system and the attitude to the
business of its owners. Assessment of the influence of factors
on the competitiveness of a business is carried out step by step.
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Figure 1. Business competitiveness factors

Figure 2. Business competitiveness factors
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After there is the mission and, the diagnostic stage begins,
which includes the following: assessment of the changes that
affect various aspects of the activity; identification of factors that
pose a threat to the competitiveness of the enterprise potential;
analysis of competitors (Zaitsev, 2004; Mironov, 2004).

Due to the analysis of the influence of external factors on the
competitiveness of small and medium-sized enterprises, the
process of forecasting opportunities, formation of an action plan
in case of unforeseen circumstances and development of
measures to turn threats into any profitable opportunities
(Harpa, 2017). For the analysis of political, economic, social,
technological factors, political, economic, socio-cultural and tech-
nological (PEST) analysis is more often used. To determine the
threats and opportunities faced by the business, as well as
adverse factors that reduce the level of performance, we use
strengths, weaknesses, opportunities and threats (SWOT)
analysis (Shtofer, 2017).

Internal factors are controlled business activities. Their struc-
ture includes the functioning of the management apparatus;
updating equipment and technologies; technological equipment
system; raw materials; sales volume and costs of the implemen-
tation process (Bisikalo, 2017; Zelentsova & Tikhonov, 2018).
The group of internal factors is in close interconnection with a
whole group of external ones. Therefore, there is a significant
combination of individual parameters with groups of factors into
a single whole, and the basis for their classification is the
principle of distribution to internal and external ones. In this
regard, we offer to consider the competitiveness of a business

in the form of a certain function:
K = f(Pr, Mar, In, Man, Pp, Fin, Sr, Pm, Ec), (1)

where K is business competitiveness that which varies within
[0, 1] limits and depends on the following:

Pr are production factors;
Mar are marketing and logistics factors;
In are innovative factors;
Man are management factors;
Pp are personnel policy factors;
Fin are financial factors of business competitiveness;
Sr is state regulation;
Pm are factors characterizing the interaction with market

partners;
Ec are ecological factors.
The study of business competitiveness factors is carried out

using a systematic approach, since a variety of factors is con-
sidered in the context of the interconnections between them. In
order to form a comprehensive view of the impact on the com-
petitiveness of the business of intra-organizational and external
factors, it is important to assign an estimated indicator to each
of them. In modern economic conditions, the competitiveness of
a business reflects the effectiveness of its relations with su-
ppliers of raw materials; government and credit institutions;
whole society; costumers of products. Thus, we have formed a
system of factors of business competitiveness and their
estimated indicators (Figure 3) (Prahalad & Ramaswamy, 2011;
Grant, 2013).
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Figure 3. System of business competitiveness factors

It is also important to note that the application of these fac-
tors and performance indicators is universal and possible for
doing business in various sectors of economic activity. However,
in assessing and managing the competitiveness of an enter-
prise, it is necessary to take into account the totality of internal
and external factors that have affected or which may affect its
formation (Tsoukas & Shepherd, 2004; Rodríguez-Pose & Hardy,
2007). In this regard, the priority areas for increasing the com-
petitiveness of business in the Russian Federation are the
following (Westerman, 2011):

� search for new alternative sources of financing business
(financing from credit funds, state subsidies, participation
in financial support programs for innovative technologies,
fundraising);

� tax optimization (preferential taxation, exemption from

payment of certain taxes);
� strengthening state support, including financial one,

which is carried out at the expense of state and local
budgets;

� facilitating the entry of enterprises into foreign markets
(providing advisory services on export-import activities to
small and medium-sized enterprises in world markets);

� improving the conditions for competitiveness, in particular,
promoting the internationalization of clusters, identifying
and eliminating unnecessary regulatory barriers;

� formation of a business culture (educational programs,
sectoral trainings, seminars, programs).

The actual direction of increasing the competitiveness of
business in Russia is also the attraction of fundraising funds,
namely financing of economic activity from the funds of grants.
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Grants are designed primarily for high-tech enterprises imple-
menting innovative projects in various fields of economic activity.
Opportunities for raising fundraising funds by domestic enter-
prises more often depend not on the type of economic activity,
but on the degree of innovation of the proposed project. How-
ever, it should be noted that the priority areas of economic
activity in which grant programs are implemented traditionally
are the following: energy efficiency, use of renewable energy
sources, environmental protection and creative technologies that
contribute to the economic and cultural development of society.

4. Conclusion

Thus, a set of actions aimed at providing benefits gives
businesses the opportunity to mobilize potential and compete in
the market for a long period. Conducting an analysis of existing
classifications of competitiveness factors, it can be noted that in
the structure of most classifications are not only external, but
also internal factors. Among the factors that ensure the for-
mation of effective business competitiveness, we distinguished
two groups: intra-organizational (they show the functioning of
units) and external ones (they determine the relation of en-
terprises with business partners and state). A study of the
influence of factors on the functioning of the enterprises of the
Russian machine-building complex made it possible to sub-
stantiate the priority areas for increasing their competitiveness:
participation in state support programs; optimization of taxation
of business entities; search for new alternative sources of
financing business activities, including through the attraction of
grant fundraising funds.
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1. Introduction

In Brazil, Micro and Small Enterprises, which for the
commerce and services segments are enterprises consisting of
up to 49 employees and with a maximum limit of up to 99
employees for the industry segment (Sebrae, 2016) have
assumed a strategic role for economic and social development,
since they represent about 99% of all business establishments
and contribute to the generation of 55.3% of all formal jobs in the
country (Sebrae, 2015).

Despite the strategic role assumed by Brazilian Micro and
Small Enterprises, it should be noted that these ventures have
faced a series of restrictions on entrepreneurial activity, such as
low government support, high taxes and excessive bureaucracy,
which ultimately place Brazil in the last places in the ranking of
the National Entrepreneurship Context Index (NECI), commonly
used to assess the entrepreneurial environment of a nation
(Babson College et al., 2019).

In the face of such an adverse context, innovation assumes
a significant mediation role to increase business performance
(Asad et al., 2018), constituting itself as a tool of great im-
portance for companies to find their specific way of managing
changes and stand out to achieve a long-lasting stay in the
market (Rodrigues et al., 2017).

Accordingly, and given the relevance of Micro and Small
Enterprises to the Brazilian economy, the present investigation
has as its main objective to identify the degree of innovation of

Brazilian Micro and Small Enterprises, as well as the
predominant type of innovation of these enterprises through a
systematic literature review. Besides, it is also intended to
analyze which are the main obstacles and facilitators for the
development of innovation in Brazilian Micro and Small
Enterprises most pointed out in the literature.

The relevance of the present investigation lies in the fact that
the results found can provide a broad and systematic view on
the current state of innovation development in these ventures
while providing a deeper, critical, and objective understanding of
the phenomenon investigated.

In addition to the present introduction, the referred
investigation is structured in four sections. The following section
is on the method used to develop the investigation and achieve
the objectives. Subsequently, the results and discussion of the
literature review performed are presented, constituting the core
of the present investigation and, finally, the conclusions and
references used are presented.

2. Method

One of the purposes of a literature review is to be able to
answer practical questions, by understanding what recent re-
search has said about a particular subject (Okoli & Schabram,
2010).

More specifically, the present investigation is a systematic
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Abstract

Micro and Small Enterprises have assumed an important strategic role for the economic and social development of
Brazil, representing about 99% of all business establishments and contributing to the generation of 55.3% of all formal
jobs in the country. However, these ventures have faced a series of restrictions on entrepreneurial activity, such as
low government support, high taxes, and excessive bureaucracy. In this adverse context, innovation assumes a
significant mediation role for increasing business performance and, consequently, maintaining the permanence of
these ventures in the market. Accordingly, the present investigation aimed to identify the degree of innovation, the
main obstacles and facilitators of innovation, as well as the types of innovation prevalent in Brazilian Micro and Small
Enterprises through a systematic literature review. The literature review included 21 articles extracted from the Web
of Science, Scopus, Scielo, and Spell databases. In general, the analyzed literature points out that innovation in these
ventures is the result of simple actions, such as imitation and the acquisition of technology from third parties, and that
the degree of innovation is low, prevailing in the types of innovation in Products and Marketing. The main barriers
highlighted were related to the lack of resources, precarious managerial and commercial capacities, and shortages
of qualified labor, while the factors that facilitate innovation are related to the support of government programs and
the organization of Micro and Small Enterprises in productive arrangements.
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review of the literature on Innovation in Micro and Small
Enterprises in Brazil and, as such, seeks to provide a complete
list of all of the possible studies published in a given area, to
identify, critically evaluate and synthesize all of the available
literature on a given topic using explicit and rigorous criteria
(Cronin et al., 2008). In this sense, and so that the objectives of
the present investigation could be achieved, the methodological
design employed consisted of four distinct and complementary
phases, pointed out by Rowley and Slack (2004).

(I) Assessment of information sources: In this phase, the
databases to be used in the investigation were chosen. The
selected databases were the Web of Science, Scopus, Scielo,
and Spell. The first two were selected due to their worldwide
scientific relevance in the Applied Social Sciences. On the other
hand, the last two were selected as they are focused on the
dissemination of knowledge in Brazil and in a more com-
prehensive way in Latin America, relevant to the present
investigation because they constitute in general the Macro
Environment of analysis.

(II) Research and location in the literature of information
resources: Once the databases were defined, the Boolean ope-
rators "Innovation AND Micro and Small Enterprises OR MSE
AND Brazil" were used in the Web of Science, Scopus and Spell
and the operators "Innovation and Micro and Small Enterprises"
in Scielo, for not having returned results with the use of the
Boolean operators used in the previous databases. All together
167 articles were found. After reading the titles of the articles
found, 82 articles were selected for the reading of the abstracts,

using as an exclusion criterion the focus on Innovation in
Brazilian Micro and Small Enterprises. From the analysis of the
abstracts, 22 articles were selected, having as exclusion criteria
the emphasis on measuring Innovation and the barriers and
factors that enhance innovation in Brazilian Micro and Small
Enterprises. After reading the abstracts, 21 articles were se-
lected and read in full, excluding only one article that did not
meet the exclusion criteria initially proposed. Table 1 presents
the results of the searches and selected articles.

(III) Critical writing of the literature review: In this phase, the
main results of the analyzed articles were categorized and
grouped into conceptual blocks and compared with the general
theory on the subject. From the analysis carried out, two blocks
were identified, one related to the barriers and factors that
enhance innovation and the other, with the configuration, de-
gree, and types of innovation, constituting the Results and
Discussion section.

(IV) Development of a Mind Map: After all the analyses
carried out, a Mind Map was developed to represent the main
results found, to clarify the conceptual structure that underlies
Innovation in Brazilian Micro and Small Enterprises.

Brazil has about 6.8 million Micro and Small Enterprises
(Sebrae, 2015). Taking this information as a reference in con-
junction with the sample of 45 thousand Brazilian Micro and
Small Enterprises constituting the 21 articles analyzed, it can be
said that the results presented here are representative of the
study population, assuming a sample error of 0.5%.
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Table 1. Search results in the databases and selected articles

3. Results and Discussion

3.1. Barriers and Drivers of Innovation
in Brazilian Micro and Small Enterprises

Colbari (2014) points out that Brazilian Micro and Small
Enterprises have specificities that directly affect their levels of
innovation, such as the lack of an adequate level of organization
in accounting, management and structural aspects, the lack of
qualified labor, the concern about short-term results and little
awareness of the importance of innovation.

Additionally, Macedo et al. (2014) point out a series of
obstacles that make it impossible for Brazilian Micro and Small
Enterprises to innovate in a systematic way, such as a lack of
financial resources and, consequently, low or nonexistent in-
vestments in Research and Development, little capacity for risk-
taking, a lack of a qualified workforce and the lack of an
organizational culture focused on creativity.

Although Brazilian Micro and Small Enterprises have a
degree of flexibility in terms of structure and activities for the
adoption of innovations, Silva and Dacorso (2014) postulate that
in the case of Brazil, resource limitations, the know-how to
exercise them competitively and, having low or nonexistent
market power, also means that the actions and activities of
Micro and Small Enterprises are considerably restricted making
them not very innovative.

This fact is corroborated by Maçaneiro and Cherobim (2011),
when evidencing that although Micro and Small Enterprises
present a certain degree of efficiency due to their size, they are
less susceptible to invest in innovation activities, as they have
difficulties in obtaining resources for their usual activities and in

obtaining a knowledge base necessary for the development of
innovations, due to the high costs involved.

Another finding in this regard is made by Paulla and Hamza
(2015), when they concluded that Micro and Small Enterprises
present greater barriers when it comes to innovation due to the
difficulties in accessing information about technology, difficulties
in accessing credit lines, while having less political power and
lesser chances of developing and implementing an innovation
that sets the dominant standard in the industry.

Schreiber et al. (2013) when analyzing the constitution of
two consortia of industrial Micro and Small Enterprises, which
work in the development of components for the Brazilian leather-
footwear sector, identified that before joining a local productive
arrangement instituted by the company-university-government
relationship, the ventures analyzed had a low level of capita-
lization, precarious management, and operational skills and a
strategic orientation based on prices and terms, which hindered
the emergence of product and process innovations, so vital for
maintaining competitiveness in the segment.

Despite the highlighted barriers, Mazzola et al. (2018) after
analyzing 41 Brazilian Micro, Small and Medium Enterprises
from an electronics cluster, they found statistical evidence,
through Linear Regressions, that Innovations in Management,
i.e. strategy, internal processes, relationship with the external
environment, organization and culture, in isolation, they have a
significant influence on the innovation performance as a whole
and that the organizational culture variable is the main influence
for the innovative performance of the analyzed enterprises.

Another study carried out with 25 Industrial Micro and Small
Enterprises constituting a productive arrangement in the plastics
segment by Almeida and Cario (2013), brings evidence that the
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participation of Micro and Small Enterprises in productive
arrangements can catalyze innovation processes, since these
enterprises can benefit from positive externalities, best exem-
plified in the specific case as the facility for hiring qualified labor.

Along the same lines, after analyzing 95 Micro and Small
Companies from a technology-based incubator, Faria et al.
(2019) found statistical evidence, through a multiple linear re-
gression analysis, that the entrepreneurship level of education
and the establishment of partnerships with research institutions
such as Universities positively influence the granting of public
resources aimed at innovation, considered a valuable resource
and being scarce for technology-based Micro and Small
Enterprises. This is in line with that advocated by Maior et al.
(2019), who pointed out that managers of Brazilian Micro and
Small Enterprises are the main factor responsible for the inno-
vation process, having to develop a particular set of managerial
competencies for innovation to happen, with degrees of impor-
tance that vary according to the size and to the activity sector of
companies, embodied in competencies to define and achieve
results, to deal with the business environment, and to define and
manage projects and manage people.

3.2. Configuration and Types of Innovation
Prevalent in Brazilian Micro and Small
Enterprises

Due to the difficulties faced by Brazilian Micro and Small
Enterprises, Paulla and Hamza (2015) affirm that the inno-
vations developed in these enterprises are the result of simple
actions, taking the form of the acquisition of new equipment and
incremental innovations.

This fact was substantiated by Colbari (2014), when pointing
out that the innovations in these ventures are characterized by
the imitation and adaptation of ideas from other ventures, in
addition to the adoption of new technologies, instead of being
based on own investments in Research and Development.

Besides, Barboza et al. (2017) after studying the relationship
between public policies and innovation in traditional Micro and
Small Enterprises, they found evidence that the innovation
adopted or implemented by these companies is characterized
by being of low complexity, such as changes in the format of the
business model and slight changes in manufacturing processes
such as the adoption of new raw materials or the acquisition of
new equipment.

Walter et al. (2019) when investigating the determinants of
innovation in Micro and Small Enterprises in the Northeast of
Brazil, found statistical evidence that the Market has more in-
fluence on the innovation factors in Micro and Small Enterprises
than the geographic location, diverging from previous theory.
Accordingly, the authors point out that, influenced by the
competition, companies implement innovations for the develop-
ment of new market space, for intelligent interactions with
customers, and for the improvement of management.

Another important finding refers to the degree of innovation
and the type of innovation prevalent in Brazilian Micro and
Small Enterprises. Through the use of the Innovation Radar
(Bachmann & Destefani, 2011; Chen & Sawhney, 2010; Sawhney
et al., 2006) different authors (Berne et al., 2019; Campelo Filho,
2015; Cardoso et al., 2020; Carvalho et al., 2015, 2018;
Gonçalves et al., 2017; Macedo et al., 2014; Vasconcelos &
Oliveira, 2018a, 2018b; Walter et al., 2019) point out that the
averages of the degree of innovation are around value 2, which
according to the measurement classification from the Innovation
Radar (Neto & Teixeira, 2014), means that Brazilian Micro and
Small Enterprises are little or not at all innovative.

Additionally, the investigations carried out by these authors
reveal that the innovations focus on the use of common com-
ponents to create different products (Platform Dimension:
Product Innovation) and on the expansion of the brand to new
domains (Brand Dimension: Marketing Innovation). Table 2
summarizes, in detail, the above-mentioned investigations on

the degree and types of innovation prevalent in Brazilian Micro
and Small Enterprises.

The results described in Table 2 are confirmed in part by
Almeida and Cario (2013), who after analyzing 25 Micro and
Small Industrial Enterprises constituting a productive arran-
gement in the plastics segment, identified that the predominant
innovations in these ventures are product and organizational,
which justifies their emphasis on the activities of purchasing
machinery and equipment for product innovation, quality
management programs or organizational modernization and
training programs geared towards product innovation.

Even with the evidence of the preponderance of innovations
in Products and Marketing, Carvalho et al. (2016) when evalua-
ting the grouping structure of the Radar of Innovation variables
for 818 Micro and Small Enterprises in the agro-industry, metal-
mechanics, and furniture sectors, found evidence that these
sectors differ substantially in terms of the configuration of
innovation, indicating that the Micro and Small Enterprises
analyzed show a unique behavior concerning innovation.

Due to the nature and specificities of innovation in these
Brazilian ventures, the literature analyzed (Campelo Filho, 2015;
Carvalho et al., 2018; Vasconcelos & Oliveira, 2018a, 2018b)
points out as being important the development of managerial
and commercial skills, as well as the operationalization of
government programs such as Local Innovation Agents to
strengthen innovation in Brazilian Micro and Small Enterprises.

3.3. What the Literature Analyzed tells us about
Innovation in Brazilian Micro and Small
Enterprises

The innovation capacity of Micro and Small Enterprises,
among other factors, is related to the sector's organization and
the innovation system in which it is inserted (La Rovere, 2001).
In this sense, the results found in the analyzed literature on the
little or nonexistent capacity for innovation in Brazilian Micro and
Small Enterprises may be related to Brazil's innovation system,
which as a Developing Country, is characterized by being
fragile, mainly because of a low application of resources to
innovation activities as a whole, thus reducing the innovation
potential of companies. This fact can be explained due to the
nature of competitiveness in these countries being based on
low-tech activities or on cheap labor, leading to an informal
organization of innovation activities (Molano & Campo, 2014;
OCDE & FINEP, 2005).

Besides, the results found in the literature analyzed on the
barriers to innovation faced by Brazilian Micro and Small
Enterprises, are following what the Oslo Manual (OCDE &
FINEP, 2005) presents on the main barriers to innovation in
Developing Countries, i.e. market failures, such as lack of eco-
nomies of scale, negative externalities, limitations on access to
capital and knowledge resources, leading Micro and Small
Enterprises to prioritize the acquisition of technology from third
parties to subsidize innovation in existing products, namely in
promoting incremental changes (Demonel & Marx, 2015).
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Table 2. Details on the Degree and Types of Innovation
Prevalent in Brazilian Micro and Small Enterprises
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Through the analyzed literature, it can be highlighted that
Brazilian Micro and Small Enterprises innovate more in Products
and Marketing (Dimensions of Platform and Brand, from the
Innovation Radar). These results are in line with other inves-
tigations (Paula, 2014; Reichert et al., 2015; Rojas & Carrillo,
2014) that point out that although it is not common for Micro and
Small Enterprises to develop Product innovation systematically
when trying to respond specific market demand, they end up
improving their products incrementally. Additionally, as they
have a closer relationship with their customers, Micro and Small
Enterprises have greater potential for obtaining more accurate
information about the needs and desires of those customers, as
well as for the development of new forms of relationship, which
make them potential innovators in Marketing (Paula, 2014;
Pereira et al., 2009; Rodrigues, 2003).

Nevertheless, the inexpressiveness of innovations in the
Process and Organizational realms, verified in the Micro and
Small Enterprises in the literature analyzed herein, may be
related to the low levels of managerial competencies, the lack of
resources for Research and Development activities, and the
precariousness of the workforce, so characteristic of these
ventures (Demonel & Marx, 2015; Pereira et al., 2009; Reichert
et al., 2015; Rojas & Carrillo, 2014; Sibirskaya et al., 2015;
Taborda et al., 2013).

Figure 1 presents the Mind Map of Innovation in Brazilian
Micro and Small Enterprises, obtained through the literature
review now carried out on the topic, as postulated by Rowley
and Slack (2004) for the development of an effective and sys-
tematic literature review.
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Figure 1. Mind Map of Innovation in Brazilian Micro and Small Enterprises

4. Conclusions and Future Research

The objective of this systematic literature review was to
identify the degree of innovation of Brazilian Micro and Small
Enterprises, as well as the predominant type of innovation in
these enterprises. It was also intended to analyze which are the
main obstacles and facilitators for the development and imple-
mentation of innovation in Brazilian Micro and Small Enterprises
most pointed out in the literature. In all, 21 studies dealing with
more than 45 thousand Brazilian Micro and Small Enterprises
were analyzed.

In general, it can be seen that in the analyzed literature,
innovation in Brazilian Micro and Small Enterprises is low or
almost nonexistent, translating as a set of simple and low com-
plexity actions, such as the acquisition of technology from third
parties, imitation and improvements to existing products, the
types of innovation prevailing being those related to Products
and Marketing, largely supported by the closer relationships with
customers and the need to meet a demand expressed by the
market.

As for the main barriers to the development of innovation in
these enterprises, it can be said that they are related to the lack
of financial resources, difficulties in accessing new technologies
and sources of knowledge, shortage of qualified labor, preca-
rious commercial and managerial skills and being related also to
an absence of an organizational culture focused on creativity.
On the other hand, factors such as the establishment of Pro-
ductive Arrangements with Micro and Small Enterprises, the
level of education of entrepreneurs, government programs to
support innovation, such as Local Innovation Agents, manage-
rial and organizational skills, as well as a planned organizational
culture, are pointed out as facilitators of the development and
implementation of innovation.

The results presented herein are important because they pro-
vide an overview of how Brazilian Micro and Small Enterprises

present themselves in terms of innovation, to make possible the
development of actions that help in the promoting and streng-
thening of the innovation capacity of these enterprises.

However, it is suggested that further studies be carried out
so as to more precisely identify what influence each barrier or
potentializing factor has on the degree of innovation of Brazilian
Micro and Small Enterprises in different sectors of activity; if
there are differences in terms degree of innovation, barriers and
facilitators of innovation for different Productive Arrangements of
Micro and Small Enterprises and whether the results presented
here converge or diverge from Micro and Small Enterprises in
other countries.
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1. Introduction

Recent research has demonstrated the issues or problems
that exist in corporations, these are organizations where the
shares can be bought or sold by the shareholders. The concerns
are unsettled due to economic factors and issues in countries
such as Asia and the Russian Federation. Moreover, the
financial crisis in Brazil began in 1997. The relationship between
the management of an organization and its performance is
significant in facilitating the making of public regulatory policies,
(Kao et al., 2019). The study is also concerned with the fall of
well-known and reputable firms such as Xerox, WorldCom,
Enron, and Parmalat. These organizations are in the United
States of America. At the beginning of 2006, there was a crash
on the Saudi Stock Exchange, and it is not an exception in this
case. For a company to achieve enhanced performance, it
needs to deal with the issues, which originate from the crises,
(Cubbin & Leech, 1983; Aydin et al., 2007; Al-Twaijry, 2007; Al-
Abbas, 2008; Al-Hussain, 2009; Al-Hamidy, 2010; Al-Moataz &
Basfar, 2010).

Minimizing conflicts of interest are essential. It can be
achieved through the implementation of proper strategies to
ensure that all parties are contented. Considering ownership as
a different aspect of management is a source of agency issues.
Another contributing factor is the conflicts of interests between
ownership and control. The leading cause of the financial crisis
in the world is ineffective governance in institutions, (Kao et al.,
2019). It has come to the attention of many companies that
investigating corporate governance practices is relevant. It is the
case considering that there have been several instances of
unethical practices or strategies and misconduct in the firms.
It has led to falling of many large companies such as Xerox,

WorldCom, Tyco, Enron, Adelphia Communications, and Global
Crossing, (Porwal & Kumar, 2003; Teng et al., 2011).

It is well-established that inventory management can have a
fundamental impact on the profitability of a given organization as
it can reduce the costs associated with holding stock and ensure
that production processes run in a seamless way (Cheung et al.,
2004; Shin et al., 2015). The profitability ratio provides an
indication of an organization’s financial performance and the
effectiveness with which it generates a profit (Brigham &
Ehrhardt, 2013). According to Bourne and Walter (2005),
inventory management has a direct impact on company
performance. Any management failings will lead to significant
waste in the form of the costs associated with holding inventory
and the higher risk of damage or loss (Lwiki et al., 2013). To
perform effectively, organizations need to generate the highest
revenue at the lowest cost (Mohamad et al., 2016). Mana-
gement of inventories has a direct impact on costs and, as
such, influences profitability and the performance of a firm (its
return on assets) (Fullerton et al., 2003; Swamidass, 2007;
Koumanakos, 2008; Steven & Britto, 2016; Lin et al., 2018). As
such, there is a direct link between ROA and inventory manage-
ment (Eroglu & Hofer, 2011; Sahari et al., 2012). Maintaining
inventory levels at the optimum level will significantly improve
the financial performance of an organization (Abd Karim et al.,
2018).

This study is intended to provide more insights into inventory
management and firm performance among energy corporations
in Saudi Arabia. To the best of the researchers’ knowledge, an
empirical study links inventory management and firm perfor-
mance does not exist. The importance of the energy industry
stems out of the fact that the majority of the developing nations
prioritize having reliable energy, which companies and
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institutions can rely on in performing certain activities. Some of
these activities are such as expanding the industry, trading
tasks, and transportation. The vitality part in the creating nations
must accomplish financial productivity in their venture choices
and actions through the act of sound monetary standards.
Besides, making the energy affordable eases the burden on
people on paying the bills. Many investors are convinced that
adopting alternative sources of energy is essential. It is because
the energy industry affects the economy of the country where it
uses resources such as capital and labor in its production. The
energy sector assists individuals with getting away neediness
and make better lives. The goals of development necessitate
that the advancement of the energy area must happen in a way
with the end goal that the welfare of society is boosted. This is
regarding monetary variations that exist among the rich and the
poor in the Third World (Yergin & Gross, 2012; Ruti & Felice,
2013).

The progress of organizations and the development of
agency issues may have resulted due to the existence of
different policies. Saudi Arabia has made efforts to take part in a
market economy. It has created numerous approaches, tech-
niques, and regulations. The discoveries of this investigation
ought to bear some significance with policymakers in Saudi
Arabia. Similarly, this is the case to those developing markets in
the Middle East in light of the likenesses in the institutional and
economies, (La Porta & Lopezde-silanes, 1999). There is a high
possibility that these investigations will result in having more
questions arising about the inventory management. Many stake-
holders will be interested to know how inventory management
may influence the firm performance.

The following sections of the paper are organized as follows.
The literature is reviewed and the hypotheses are developed in
Section 2. The data collection and research design is highlighted
in Section 3. Section 4 displays the results and discussions.
Conclusions and implications were discussed in the final
section, Section 5.

2. Literature review and development
of hypothesis

Inventory is a very common item on a statement of financial
position. It is a business-critical asset that needs to be effectively
managed by the senior management of a given organization,
regardless of the size of that firm (Elsayed & Wahba, 2013; Abd
Karim et al., 2018). One of the main reasons as to why inventory
is so important is because storing and handling items of in-
ventory can be very expensive and complex. This is particularly
the case in more contemporary systems (Dennis & Meredith,
2000). Furthermore, inefficient management of inventory can
lead to delays and, subsequently, render an organization unable
to meet consumer demand (Baron et al., 2010; Ahmad & Zabri,
2018). To manage inventory effectively, organizations need to
ensure that they hold the optimal amount of raw materials and
finished products in stock to fulfil customer demands without
generating waste (Heizer & Render, 2014; Ahmad & Zabri,
2018).

The majority of product-producing companies hold some
level of inventory and, as such, are required to put inventory
management processes in place (Mohamad et al., 2016).
Regardless of what systems are used to manage inventory, it
imperative that the company achieves the right balance between
having access to stock and raw materials without incurring
waste. The term inventory management is a broad definition that
relates to all the tasks that are involved in maintaining and
managing inventory, which can consist of the raw materials
required to produce products, partially finished products, and
completely finished products. Companies that hold inventory
need to ensure that they have adequate stock available as any
over or under stocks will result in waste in the manufacturing
process (Kotler, 2002). The primary objective of inventory

management is to ensure that an optimal stock level is in place
in accordance with several factors including customer, product,
customer, and process (Toomey, 2000). In addition, given the
important position that inventory occupies on the balance sheet,
it can be strategically managed in situations in which organi-
zations seek to present favorable financial projections (Coyle
et al., 2003). Inventory management plays a fundamental role in
all product-producing organizations as any inventory issues may
lead to a loss of business and/or incur high costs. Furthermore,
effective inventory management can support a healthy sales
pipeline and, as such, provide a company with a competitive
advantage. In light of all the above, it is critical that organizations
put robust inventory management systems in place and ensure
that these systems are monitored and managed by appro-
priately qualified individuals on an ongoing basis (Mohamad et
al., 2016).

According to Chase et al. (2006), the term inventory can be
used to describe the resources or stock that an organization
holds in storage. Effectively, inventory management is best
understood as the processes or systems by which inventory
levels are strategically tracked and managed to ensure optimal
inventory is held at all times (Abd Karim et al., 2018). It
represents a continual process of monitoring, planning, and
managing that is designed to maintain the optimal level of
inventory to meet market needs without incurring waste (West,
2009; Abd Karim et al., 2018). Inventory management can have
a fundamental impact on the profitability of a given organization
as it can reduce the costs associated with holding stock and
ensure that production processes run in a seamless way
(Cheung et al., 2004; Shin et al., 2015). The profitability ratio
provides an indication of an organization’s financial performance
and the effectiveness with which it generates a profit (Brigham
& Ehrhardt, 2013).

According to Bourne and Walter (2005), inventory mana-
gement has a direct impact on company performance. Any
management failings will lead to significant waste in the form of
the costs associated with holding inventory and the higher risk
of damage or loss (Lwiki et al., 2013). To perform effectively,
organizations need to generate the highest revenue at the
lowest cost (Mohamad et al., 2016). Management of inventories
has a direct impact on costs and, as such, influences profitability
and the performance of a firm (its return on assets) (Fullerton et
al., 2003; Swamidass, 2007; Koumanakos, 2008; Steven and
Britto, 2016; Lin et al., 2018). As such, there is a direct link
between ROA and inventory management (Eroglu & Hofer,
2011; Sahari et al., 2012). Maintaining inventory levels at the
optimum level will significantly improve the financial perfor-
mance of an organization (Abd Karim et al., 2018).

The existing empirical studies that have sought to better
understand the correlation between inventory management and
business performance have generated some mixed outcomes.
Some researchers have found that there is a positive correlation
between effective inventory management and company per-
formance (Jonsson & Mattsson, 2008; Capkun et al., 2009;
Pong & Mitchell, 2012; Sahari et al., 2012; Gaur & Kesavan,
2015; Ahmad & Zabri, 2018; Lin et al., 2018). Specifically, these
researchers have found that organizations that have lower
inventory ratios and more likely to generate high sales, have a
higher return on investment, and maintain a competitive position
in the market. On the contrary, other researchers argue that
there is a significant and negative correlation between inventory
management and the performance of an organization (Deloof,
2003; Fullerton et al., 2003; Demeter, 2003; Chen et al., 2005;
Boute et al., 2006; Chen et al., 2007; Koumanakos, 2008; Kolias
et al., 2011; Elsayed & Wahba, 2016; Mohamad et al., 2016).
These researchers found that companies that had high inven-
tory ratios were more likely to exhibit poor financial performance,
low returns on stock over a long-term basis, and a lower rate of
return on investment. Regardless of the significant evidence that
has been generated to support the findings of previous studies
in relation to the correlation between company performance and
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inventory management, there is a lack of substantial evidence to
unequivocally support the association between inventory
management and company performance (Vastag & Whybark,
2005; Cannon, 2008; Obermaier & Donhauser, 2012; Folinas &
Shen, 2014). Overall, empirical evidences on the inventory
management with company performance relationship produce
mixed results. Thus, the following hypothesis is suggested:

H1: Ceteris paribus, inventory management is associated
with firm performance.

3. Data collection and research design
3.1. Sample selection and data collection

The sample of this study consists of energy listed companies
on Saudi Stock Exchange (Tadawul) for the years ranging from
2005 to 2018. We conduct a cross-sectional review of financial
reports of the sample companies as depicted in Table 1.

We include several control variables which have been found
to be associated with firm performance. These variables are
audit quality (IQ), board size (BD_SIZE), board meetings
(BD_MEET), and firm leverage (LEV).

The control variables are based on prior researchers
regarding firm performance. The relationship between firm
performance and auditor type has been predicted through
information suppression hypothesis and agency theory (Jensen
& Meckling, 1976; Fama & Jensen, 1983). It is proposed that
increased audit quality could lower agency costs, regulate
opportunistic management behaviors; hence, grow the value of
the firm in the marketplace (Grayson, 1999). In line with this
coincidence, several empirical studies reported a positive
association between audit quality and firm performance (Fan &
Wong, 2005; Aljifiri & Moustafa, 2007; Kao et al., 2019; Omer, et
al., 2020). Based on the above discussions, the expected sign
for the effect of board of audit quality and firm performance is
positive.

According to previous studies, it is evident that the size of the
board is a critical attribute in influencing firm performance,
(Lipton & Lorsch, 1992; Yermack, 1996; Eisenberg et al., 1998;
Boone et al., 2007; Coles et al., 2008; Larmou & Vafeas, 2008;
Aljaaidi & Omer, 2020). Boards that are composed of more
members are more efficient and active as compared to those
that consist of a few members. The Resource Dependency
Theory explains this. It is the case considering that the members
have different ideas and perceptions, and they integrate them in
coming up with an ultimate decision that will be beneficial to all
the stakeholders of the firm, (Pearce & Zahra, 1992; Brown et
al., 2011). The members of the board of directors will have
different skills, experience, and qualifications, which will en-
hance their managerial skills. The management and control of a
large board are perceived to be more efficient and capable of
making better decisions. It will be in a position to integrate all the
necessary and relevant aspects of the corporation, which will
lead to higher productivity. It is believed that having a larger
board leads to a rise in the firm performance, (Pfeifer, 1972;
Alexander et al., 1993; Goodstein et al., 1994). Furthermore,
another research supports the same concept that an organi-
zation that has quite a good number of members in the board is
likely to be performing very well in managing and controlling
various activities within the firm, (Dalton et al., 1999).

Moreover, for the organizations in Russia, it is evident that
board size is directly related to financial performance,

(Berezinets et al., 2017). Following the research that has been
done in Saudi Arabia, it is believed that large board size is linked
to having minimized earning used in management, (Al-Abbas,
2008; Al-Ghamdi, 2012). This was concluded after the findings
collected from the different companies in Saudi Arabia. In con-
trast, another research performed by Palaniappan (2017) found
that there is no significant relationship between the board size
and the performance of an organization. These conclusions were
as per the research carried out in the Indian manufacturing
industry. In the countries in the Gulf Cooperation Council (GCC),
it is stated that the size of the board is between 6.7 in the United
Arab Emirates (UAE) and 8.5 in Qatar. A lot of studies have been
performed in the past, and they are in support of this concept.
Many researchers engaged themselves in proving that it is
correct that financial performance and board size are related.
Some of these researchers are such as Pfeffer (1972), Zahra
and Pearce (1989), Adams and Mehran (2005), Dalton and
Dalton (2005), Kyereboah-Coleman and Biekpe (2005), Coles et
al. (2008), Sheikh and Wang (2012), Muller-Kahle et al. (2014),
Rodriguez-Fernandez et al. (2014), Yasser et al. (2016), Bhatt
and Bhattacharya (2017), and Mishra and Kapil (2017).Thus,
according on the aforementioned discussion, the expected the
sign for the effect of board of directors' size on firm performance
is positive.

The board of an organization has significant roles which it
plays in keeping the business progressing successively. The
board needs to meet regularly to discuss any issues in the
company. It is a factor that leads to higher performance in the
organization, (Lipton & Lorsch, 1992; Jensen, 1993; Vafeas,
1999). It should keep on reviewing the performance of the
company to be informed of areas that they need to work on and
direct their resources, (Latendre, 2004). The agency theory
indicates that the bards in different companies demonstrate their
functions by providing better advice on some issues and mo-
nitoring the management. Besides, the top managerial staff can
be proactive through gatherings and be bound to handle any
problem, as illustrated by the resource dependency theory, (AL
Nasser, 2019). Brick and Chidambaran (2010) archived that one
of the significant board's oversight work is board action. Vafeas
(1999) performed empirical research, and the findings were
based on 307 organizations. The conclusions were that the
board meets mainly after a disaster has happened. In such a
case, it calls for a meeting for the members to combine ideas
and find a solution. It leads to improved overall performance. In
Indian manufacturing industry, Palaniappan (2017) found that
the board meetings influence the firm performance negatively.
Local studies carried out by Aljaaidi and Omer (2020) uncovered
that the board meeting is associated negatively with firm per-
formance in the context of Saudi Arabia. In the same direction,
Al-Ghamdi (2012) found that there is a negative relationship
between executive gatherings and income management in
Saudi Arabia. These outcomes are following the preconceived
idea that a more prominent recurrence of executive meetings
brings about improved monitoring of activities. Moreover, re-
search has demonstrated that the consequences of executive
gatherings on the performance of an organization vary
depending on the country-specific CG, legal practices, and firm-
level attributes (Karamanou & Vafeas, 2005). Therefore, based
on the above-mentioned the expected the sign for the effect of
board of directors' meetings on firm performance is positive.

Debt financing is known to control and restrict the incentives
of the managers. It indicates that the behaviors and the actions
that the managers engage in would be strictly followed, (Jensen
& Meckling, 1976; Myers, 1990). Therefore, debt financing is
regarded to be more effective than equity. Agency theory is in
support of this fact. This is a concept that the managers would
implement in making more profits and leading to higher
productivity. Debt finance is known to make the managers more
concerned about the decline in the value of an organization,
(Grossman & Hart, 1982). This can be the case when the
executive is not in a position to control the company activities
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effectively. It is an instance that can lead to losing reputation in
the market hence losing potential customers. Many companies
take debts and use the money in funding massive projects that
they assume will succeed. If the plans are completed success-
fully and bring out the results as expected, the company will be
obtaining high-profit margins hence paying the debts and use
the remaining amount in other relevant activities such as invest-
ments. On the other hand, if the project fails, the performance of
the company may be affected for quite a long time, (Stiglitz &
Weiss, 1981). There are studies which have illustrated a negati-
ve relation between leverage and firm performance, (McConnell
& Servaes, 1990; Dowen, 1995; Short & Keasey, 1999; Weir et
al., 2002; Haniffa & Hudaib, 2006; Aljifri & Moustafa, 2007;
Palaniappan, 2017). Berezinets et al. (2017) explained that when
an organization has higher leverage, it demonstrates that the
firm can experience growth by engaging in more projects. This
is why the organization will have to borrow some capital to be
used in funding these projects, (Black et al., 2006; Berezinets et
al., 2017). It was evident that there exists a direct relation
between firm performance and leverage. Different researchers
have provided contradicting ideas about the relationship be-
tween leverage and firm performance. Some such as those
performed by Hurdle (1974) indicate a positive association,
while others such as Al-Matari et al. (2012), a study carried out
on Saudi Arabia, show a negative association. In conclusion, on
the relationship that exists between leverage and firm per-
formance, no sufficient evidence is available for all researchers
to come into a common agreement. Therefore, the direction of
the empirical studies takes a negative direction of the asso-
ciation of leverage with firm performance.

3.2 Regression model and definition of variables

Ordinary-Least Square OLS regression is used to estimate
the associations of inventory management with firm perfor-
mance of energy listed companies in Saudi Arabia for the period
ranging from 2005 to 2018. The utilizing of the OLS regression
is because the dependent variable in this study is a continuous
measure. The functional equation of the OLS model is as
follows:

Where the dependent variable is:

4. Results and discussions
4.1. Descriptive statistics and correlation analysis

Table 2 predicts the mean, standard deviation, minimum and
maximum of each variable in the sample data set.
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PERFORMANCE = β0 + β1 IM + Control variables (β2 AQ +
+ β3 BD_SIZE + β4 BD_MEET+ β5 LEV) + e

(1)

Table 2. Descriptive statistics (N = 53 observations)

Table 2; panel A shows that there is a significant range of
variation among the considered sample of this study. The range
of inventory management IM is from 3.610 to 49.620 with a
mean of 17.124 and a standard deviation of 12.071. The range
board of directors DB_SIZE is from 4 to 11 with a mean of 9 and
a standard deviation of 1.838. The range of board meetings
BD_MEET is from 3 to 10 with a mean of 6 and a standard
deviation of 1.735. With respect to firm leverage LEV, it is from
0.000 to 6.150 with a mean of 1.524 and standard deviation of
1.794. In addition, Panel B shows descriptive statistics for audit
quality IQ, 57% of the sample companies are audited by Big 4
firms and 43% are otherwise. Furthermore, Table 2; panel C
illustrates that the range of firm performance PERFORMANCE,
the dependent variable, ranges from (0.000) to 0.270 with a
mean of 0.053 and standard deviation of 0.052.

Table 3 displays the Pearson correlations among the hypo-
thesized variables. The coefficients of correlation are small and
the highest correlation was between IM and AQ (.582), indica-
ting that the higher the audit quality, the higher is the inventory
management.

The multicollinearity problem does not exist in this study as
shown by the correlation matrix because none of the correlation
is equal or above 0.80 or 0.90. All variables have a correlation
of equal or less than 0.582 (Myers, 1990).

4.2. Regression results and discussions

Ordinary-Least Square (OLS) was used to evaluate the level
of association of inventory management, audit quality, board
size, board meeting, and firm leverage on firm performance. As
shown by Table 4, the R2 is 0.873 which means that this model
has explained 87.3% of the total variance in the firm perfor-
mance.

Table 5 depicts that the F-value for the model is statistically
significant at the 1% level which means that the overall model
can be interpreted.

** Significant at 1 per cent level (2-tailed)
*Significant at 5 per cent level (2-tailed)

Table 3. Pearson Correlation Analysis results
(n = 53 observations)

Table 4. Model Summary
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Table 6 illustrates the Pooled OLS regression results. As
shown by Table 6 that there is a significantly negative associ-
ation between inventory management IM and firm performance
ROA (β = - .527, t = - 5.406, P = .000, one-tailed significance).
This result is consistent with several previous studies (Deloof,
2003; Fullerton et al., 2003; Demeter, 2003; Chen et al., 2005;
Boute et al., 2006; Chen et al., 2007; Koumanakos, 2008; Kolias
et al., 2011; Elsayed & Wahba, 2016; Mohamad et al., 2016).
These studies results refer to that companies with high level of
inventory ratios were more likely to be poor weak financial
performers, weak long-term stock returns, the lower its rate of
returns, gross margin, firms’ profitability and growth stage and
the maturity stage. Therefore, hypothesis H1 is accepted.

Table 6 shows a significantly positive association between
audit quality AQ and firm performance PERFORMANCE (β =
.455, t = 4.708, P = .000, one-tailed significance). This result is
consistent with several previous studies (Fan & Wong, 2005;
Aljifiri & Moustafa, 2007; Kao et al., 2019; Omer, et al., 2020).
Furthermore, this study reports that there is a significantly
negative association between firm leverage LEV and firm per-
formance PERFORMANCE (β = -.591, t = 5.783, P = .000, one-
tailed significance). This result is in line with the previous studies
such as Palaniappan (2017), McConnell and Servaes (1990),
Short and Keasey (1999), Weir et al. (2002), Haniffa and Hudaib
(2006) and Aljifri and Moustafa (2007).

5. Conclusions and implications

Our study examines the associations of inventory manage-
ment with firm performance in Saudi Arabian energy industry for
the period ranging from 2005 to 2018. The hypothesis of this
study is based on the premise that there is an association be-
tween inventory management and firm performance. In particular,
the hypothesis predicted by this study is accepted. Therefore,
the finding reported by this study adds empirical evidences to
the theory and the extant research in the setting of Saudi Arabia
and similar markets. In addition, important implications of this
finding relate to the issues of firm performance, and inventory
management. Saudi government, stock market, companies and
accounting and auditing regulators, banks, auditors, investors,
financial analysts, researchers and academic community would
gain some new insights from this study in terms of under-
standing the association of inventory management and firm
performance. However, there are several limitations relate to the
corporate governance mechanisms such as ownership classi-
fications, audit committee characteristics, and other firm-level
determinants. Future researches should consider adding the
omitted determinants. In addition, the model of this study may
be replicated in other GCC countries to examine its validity and
other Arab Middle Eastern markets.

References
[1] Abd Karim, N. A., Nawawi, A., & Salin, A. S. A. P. (2018). Inventory

management effectiveness of a manufacturing company –
Malaysian evidence. International Journal of Law and
Management, 60(5), 1163-1178.

[2] Adams, R.B., & Mehran, H. (2005). Firm value, board structure
and its determinants in the banking industry, in EFA 2005 Moscow
Meetings.

[3] Ahmad, K., & Zabri, S.M. (2018). The mediating effect of
knowledge of inventory management in the relationship between
inventory management practices and performance: The case of
micro retailing enterprises. Journal of Business and Retail
Management Research, 12(2), 83-93.

[4] Al-Abbas, M.A. (2008). Do Saudi companies underestimate us in
the application of governance? Aleqtisadia Journal, February 29,
available online at http://www.aleqt.com/2008/02/29/article_11668.save

[5] Al-Ghamdi, S.A. (2012). Investigation into earnings management
practices and the role of corporate governance and external audit
in emerging markets: empirical evidence from Saudi Listed
Companies (Doctoral dissertation, Durham University).

[6] Al-Hamidy, A. (2010). The global financial crisis: impact on Saudi
Arabia. This volume BIS Papers, 54, 347- 357.

[7] Al-Hussain, A. H. (2009). Corporate governance structure
efficiency and bank performance in Saudi Arabia. (Doctoral
dissertation, University of Phoenix).

[8] Aljaaidi, K.S., & Omer, W.K.H. (2020). Energy Industry
Performance in Saudi Arabia: Empirical Evidence. International
Journal of Energy Economics and Policy, 10(4), 271-277.

[9] Aljifri, K., & Moustafa, M. (2007). The impact of corporate
governance mechanisms on the performance of UAE firms: an
empirical analysis. Journal of Economic and Administrative
Sciences, 23(2), 71-93.

[10] Al-Matari, Y.A., Al-Swidi, A.K., & Fadzil, F.H. (2012). Corporate
governance and performance of Saudi Arabia listed companies.
British Journal of Arts and Social Sciences, 9(1), 1-30.

[11] Al-Moataz, E., & Basfar, A. (2010). The role of audit committees in
corporate governance: An empirical investigation on Saudi
corporations. Journal of King Abdulaziz University: Economics and
Administration, 24(2), 193-239.

[12] Alexander, J.A., Fennell, M.L., & Halpern, M.T. (1993). Leadership
instability in hospitals: The influence of board-CEO relations and
organizational growth and decline. Administrative Science
Quarterly, 74-99.

[13] AL Nasser, Z. (2019). The effect of royal family members on the
board on firm performance in Saudi Arabia. Journal of Accounting
in Emerging Economies, Forthcoming. © Emerald Publishing
Limited, 2042-1168.

[14] Aydin, N., Sayim, M., & Yalama, A. (2007), Foreign ownership and
firm performance: evidence from Turkey. International Research
Journal of Finance and Economics, 11 (1), 103-111.

[15] Berezinets, I., Ilina, Y., & Cherkasskaya, A. (2017). Board
structure, board committees and corporate performance in Russia.
Managerial Finance, 43 (10), 1073-1092.

[16] Bhatt, R.R., & Bhattacharya, S. (2017). Family firms, board
structure and firm performance: evidence from top Indian firms.
International Journal of Law and Management, 59(5), 699-717.

[17] Black, B.S., Jang, H., & Kim, W. (2006). Does corporate
governance predict firms' market values? Evidence from Korea.
The Journal of Law, Economics, and Organization, 22(2), 366-413.

[18] Boone, A.L., Field, L.C., Karpoff, J.M., & Raheja, C.G. (2007). The
determinants of corporate board size and composition: An
empirical analysis. Journal of financial Economics, 85(1), 66-101.

[19] Bourne, L., & Walker, D.H. (2005). Visualising and mapping
stakeholder influence. Management decision, 3(4), 649-660.

[20] Boute, NR., Lambrecht, MRL, Lambrecht, O., & Sterckx, P. (2006).
An analysis of inventory turnover in the Belgian manufacturing
industry, wholesale and retail and the financial impact on inventory
reduction. Faculty of Economics and Applied Economics.

[21] Brick, I.E., & Chidambaran, N.K. (2010). Board meetings,
committee structure, and firm value. Journal of corporate finance,
16(4), 533-553.

[22] Brigham, E.F., & Ehrhardt, M.C. (2013). Financial management:
Theory & practice. Cengage Learning.

QUALITY
Access to Success Vol . 22, No. 182/ June 2021

Table 5. ANOVA Analysis

Table 6. Pooled OLS regression (n = 53)



30

GENERAL MANAGEMENT
[23] Brown-Liburd, H., Cohen, J., & Zamora, V. L. (2011). The Effect of Corporate Social Responsibility Investment, Assurance, and Perceived

Fairness on Investors’ Judgments.
[24] Cannon, A.R. (2008). Inventory improvement and financial performance. International Journal of Production Economies, 115(2), 581-593,

2008.
[25] Capkun, V., Hameri, A.P., & Weiss, L.A. (2009). On the relationship between inventory and financial performance in manufacturing companies.

International Journal of Operations & Production Management, 29(8), 789-806.
[26] Chase, R.B., Aquilano, N.J., & Jacobs, F.R. (2006), Operations Management for Competitive Advantage, McGraw-Hill, Irwin.
[27] Chen, H., Frank, M.Z., & Wu, O.Q. (2007). US retail and wholesale inventory performance from 1981 to 2004. Manufacturing & Service

Operations Management, 9(4), 430-456.
[28] Chen, H., Murray, F. & Owen, W. (2005). What actually happened to the inventories of American companies between 1981 and 2000?

Management Science, 51(7), 1015-1031.
[29] Cheung, C. F., Wang, W. M., & Kwok, S. K. (2005). Knowledge-based inventory management in production logistics: a multi-agent approach.

Proceedings of the Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture, 219(3), 299-307.
[30] Coles, J., Daniel, N., & Naveen, L. (2008), Boards: does one size fit all? Journal of Financial Economics, 87(2), 329-356.
[31] Coyle, J.J., Bardi, E.J., & Langley, C.J. (2003).The Management of Business Logistics. A Supply Shain Perspective, 7th ed. South-Western

Canada.
[32] Cubbin, J., & Leech, D. (1983), The effect of shareholding dispersion on the degree of control in British companies: theory and measurement.

The Economic Journal, 93(370), 351-369.
[33] Dalton, C. & Dalton, D. (2005). Boards of directors: Utilizing empirical evidence in developing practical prescriptions. British Journal of

management, 16(1), 9 1-97.
[34] Dalton, D., Daily, C., Johnson, J. & Ellstrand, A. (1999), Number of directors and financial performance: a meta-analysis. Academy of

Management Journal, 42(6), 674-686.
[35] Deloof, M. (2003). Does working capital management affect profitability of Belgian firms? Journal of business finance & Accounting, 30(3‐4),

573-588.
[36] Demeter, K. (2003). Manufacturing strategy and competitiveness. International Journal of Production Economics, 81/82, 205-213.
[37] Dennis, D. R., & Meredith, J. R. (2000). An analysis of process industry production and inventory management systems. Journal of operations

management, 18(6), 683-699.
[38] Dowen, R.J. (1995). Board Director Quality and Firm Performance. International Journal of the Economics of Business, 2(1), 123-132.
[39] Eisenberg, T., Sundgren, S., & Wells, M. (1998). Larger board size and decreasing firm value in small firms. Journal of Financial Economics,

48 (4), 35-54.
[40] Elsayed, K. & Wahba, H. (2013). Reinvestigating the relationship between ownership structure and inventory management: a corporate

governance perspective. International Journal Production Economics, 143(1), 207-218.
[41] Elsayed, K., & Wahba, H. (2016). Reexamining the relationship between inventory management and firm performance: An organizational life

cycle perspective. Future Business Journal, 2(1), 65-80.
[42] Fan, J.P., & Wong, T.J. (2005). Do external auditors perform a corporate governance role in emerging markets? Evidence from East Asia.

Journal of accounting research, 43(1), 35-72.
[43] Folinas, D., & Shen, C.Y. (2014). Exploring Links among Inventory and Financial Performance in the Agricultural Machinery. International

Journal of Food and Agricultural Economics (IJFAEC), 2(1128-2016-92063), 1-12.
[44] Eroglu, C., & Hofer, C. (2011). Lean, Leaner, Too Lean? The Inventory-Performance Link Revisited. Journal of Operations Management, 29(4),

356-369.
[45] Fama, E.F., & Jensen, M.C. (1983). Agency problems and residual claims. Journal of Law and Economics, (June), 327–349.
[46] Fullerton R.R., C.S. McWatters and C. Fawson (2003). An Examination of the Relationship between JIT and Financial Performance.

Journal of Operations Management, 21(4), 383-404.
[47] Gaur, V., & Kesavan, S. (2015). The effects of firm size and sales growth rate on inventory turnover performance in the US retail sector. In

Retail Supply Chain Management, 223, 25-52. Springer, Boston, MA.
[48] Goodstein, J., Gautam, K., & Boeker, W. (1994). The effects of board size and diversity on strategic change. Strategic management journal,

15(3), 241-250.
[49] Grayson, M. (1999). An empirical test of auditor switching as a means to delay the revelation of bad news. Working paper, School of Business,

Jackson State University.
[50] Grossman, S.J., & Hart, O.D. (1982). Corporate financial structure and managerial incentives. In The economics of information and uncertainty.

University of Chicago Press, 107-140.
[51] Haniffa, R., & Hudaib, M. (2006). Corporate governance structure and performance of Malaysian listed companies. Journal of Business

Finance and Accounting, 33(7‐8), 1034-1062.
[52] Hurdle, G.J. (1974). Leverage, risk, market structure and profitability. The Review of Economics and Statistics, 56(4), 478-485.
[53] Jensen, M.C. (1993). The modern industrial revolution, exit, and the failure of internal control systems. The Journal of Finance, 48(3), 831-

880.
[54] Jensen, M., & Meckling, W. (1976). Theory of the firm: Managerial behavior, agency costs, and capital structure. Journal of financial

economics, 3(4), 305-360.
[55] Jonsson, P., & Mattsson, S.A. (2008). Inventory management practices and their implications on perceived planning performance. International

journal of production research, 46(7), 1787-1812.
[56] Kao, M.F., Hodgkinson, L., & Jaafar, A. (2019). Ownership structure, board of directors and firm performance: evidence from Taiwan. Corporate

Governance: The International Journal of Business in Society, 19(1), 189-216.
[57] Karamanou, I., & Vafeas, N. (2005). The association between corporate boards, audit committees, and management earnings forecasts: An

empirical analysis. Journal of Accounting research, 43(3), 453-486.
[58] Kolias, G.D., Dimelis, S.P., & Filios, V.P. (2011). An empirical analysis of inventory turnover behaviour in Greek retail sector: 2000-2005.

International Journal of Production Economics, 133(1), 143-153.
[59] Kotler, P. (2002). Marketing Management: The Millennium Edition, 2nd ed. New Delhi: Prentice Hill of India.
[60] Koumanakos, D.P. (2008). The effect of inventory management on firm performance. International Journal of Productivity and Performance

Management, 57(5), 355-369.
[61] Kyereboah-Coleman, A., & Biekpe, N. (2005). The relationship between board size, board composition CEO duality and firm performance

experience from Ghana. Working paper.
[62] La Porta, R., Lopez-de-Silanes, F., Shleifer, A., & Vishny, R. (1999). Corporate ownership around the world. Journal of Finance, 54(2), 471-

517.

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021



GENERAL MANAGEMENT

31

[63] Larmou, S., & Vafeas, N. (2008). The relation between board size and firm performance in firms with a history of poor operating performance.
Journal of Management and Governance, 14(1), 61-85.

[64] Letendre, L. (2004). The dynamics of the boardroom. Academy of Management Perspectives, 18(1), 101-104.
[65] Lin, Y., Liang, B., & Zhu, X. (2018). The effect of inventory performance on product quality. International Journal of Quality & Reliability

Management, 35(10), 2227-2247.
[66] Lipton, M., & Lorsch, J. (1992). A modest proposal for improved corporate governance. Business Lawer, 48(1), 59-77.
[67] Lwiki, T., Ojera, P.B., Mugenda, N.G., & Wachira, V.K. (2013). The impact of inventory management practices on financial performance of sugar

manufacturing firms in Kenya. International Journal of Business, Humanities and Technology, 3(5), 75-85.
[68] Mishra, R., & Kapil, S. (2017). Effect of ownership structure and board structure on firm value: evidence from India. Corporate Governance:

The International Journal of Business in Society, 17(4), 700-726.
[69] McConnell, J.J., & Servaes, H. (1990). Additional evidence on equity ownership and corporate value. Journal of Financial economics, 27(2),

595-612.
[70] Mohamad, S.J.A.N., Suraidi, N.N., Rahman, N.A.A., & Suhaimi, R.D.S.R. (2016). A study on relationship between inventory management and

company performance: A case study of textile chain store. Journal of Advanced Management Science, 4(4), 299-304.
[71] Muller-Kahle, M.I., Wang, L., & Wu, J. (2014). Board structure: an empirical study of firms in Anglo-American governance environments.

Managerial Finance, 40(7), 681-699.
[72] Myers, R. (1990). Classical and Modern Regression with Application. Boston, MA: Duxbury.
[73] Obermaier, R., & Donhauser, A. (2012). Zero inventory and firm performance: a management paradigm revisited. International Journal of

Production Research, 50(16), 4543-4555.
[74] Omer, W.K.H., Aljaaidi, K.S., & Habtoor, O.S. (2020). Board Quality, Audi Quality and Economic Firm Value: The Case of Manufactured Saudi's

Listed Companies. Quality-Access to Success, 21(178/ October), 96-102.
[75] Palaniappan, G. (2017). Determinants of corporate financial performance relating to board characteristics of corporate governance in Indian

manufacturing industry: An empirical study. European Journal of Management and Business Economics, 26(1), 67-85.
[76] Pearce, J.A., & Zahra, S.A. (1992). Board composition from a strategic contingency perspective. Journal of management studies, 29(4), 411-

438.
[77] Pfeffer, J. (1972). Size and composition of corporate board of directors: The organization and its environment, Administrative Science

Quarterly, 17, 218-29.
[78] Pong, C. K., & Mitchell, F. (2012). Inventory investment & control: How have UK companies been doing? The British Accounting Review, 44(3),

173-188.
[79] Porwal, H., & Kumar, S. (2003). Ethical culture in corporate accounting. Akauntan Nasional, 16, 18-23.
[80] Rodriguez-Fernandez, M., Fernandez-Alonso, S., & Rodriguez-Rodriguez, J. (2014). Board characteristics and firm performance in Spain.

Corporate Governance, 14(4), 485-503.
[81] Ruti, P.M., & De Felice, M. (2013). Climate and Energy Production-A Climate Services Perspective. In Climate Vulnerability: Understanding

and Addressing Threats to Essential Resources. Elsevier Inc.
[82] Sahari, S., Tinggi, M., & Kadri, N. (2012). Inventory management in Malaysian construction firms: impact on performance. SIU Journal of

Management, 2(1), 59-72.
[83] Sheikh, A.N., & Wang, Z. (2012). Effects of corporate governance on capital structure: empirical evidence from Pakistan. Corporate

Governance: The International Journal of Business in Society, 12(5), 629-641.
[84] Shin, S., Ennis, K. L., & Spurlin, W. P. (2015). Effect of inventory management efficiency on profitability: Current evidence from the US

manufacturing industry. Journal of Economics and Economic Education Research, 16(1), 98.
[85] Short, H., & Keasey, K. (1999). Managerial Ownership and the Performance of Firms: Evidence from the UK. Journal of corporate finance,

5(1), 79-101.
[86] Steven, A.B., & Britto, R.A. (2016). Emerging market presence, inventory, and product recall linkages. Journal of Operations Management, 46,

55-68.
[87] Stiglitz, J.E., & Weiss, A. (1981). Credit rationing in markets with imperfect information. The American economic review, 71(3), 393-410.
[88] Swamidass, P.M. (2007). The effect of TPS on US manufacturing during 1981-1998: Inventory increased or decreased as a function of plant

performance. International Journal of Production Research, 45(1)6, 3763-3778.
[89] Teng, L.L., Aun, L.K., & Fook, O.S. (2011). Corporate governance assessment in company board structure. African Journal of Business

Management, 5(4), 1175-1183.
[90] Toomey, J. W. (2000). Inventory management: principles, concepts and techniques (Vol. 12). Springer Science & Business Media.
[91] Vafeas, N. (1999). Board meeting frequency and firm performance. Journal of financial economics, 53(1), 113-142.
[92] Vastag, G., & Whybark, C. (2005).Inventory management: is there a knock-on effect? International Journal of Production Economics, 93/94(8),

129-138.
[93] Weir, C., Laing, D., & McKnight, P. J. (2002). Internal and external governance mechanisms: their impact on the performance of large UK public

companies. Journal of Business Finance & Accounting, 29(5-6), 579-611.
[94] West, D. (2009). Purchasing and inventory management. in Desselle, S.P. and Zgarrick, D.P. (Eds), Pharmacy Management: Essentials for all

Practice Settings, McGraw-Hill, New York, NY, 373-387.
[95] Yasser, Q.R., Mamun, A.A., & Rodrigs, M. (2017). Impact of board structure on firm performance: evidence from an emerging economy.

Journal of Asia Business Studies, 11(2), 210-228.
[96] Yergin, D., & Gross, S. (2012). Energy for Economic Growth: Energy Vision Update 2012; Industry Agenda. World Economic Forum.
[97] Yermack, D. (1996). Higher market valuation of companies with a small board of directors. Journal of Financial Economics, 40(2), 185-211.
[98] Zahra, S.A., & Pearce J.A. (1989). Boards of directors and corporate financial performance: A review and integrative model. Journal of

Management, 15, 291-334.

QUALITY
Access to Success Vol . 22, No. 182/ June 2021



32

GENERAL MANAGEMENT

1. Introduction

Economic security is the most important complex qualitative
characteristic determining the degree of the ability of an eco-
nomic enterprise to maintain normal conditions and specified
parameters of both functioning and development under the
influence of negative factors of the external and internal envi-
ronment. Hence the level of economic security of the enterprise
is determined by many factors, different in the nature of the
occurrence, the degree of manifestation, the level of contro-
llability of the enterprise, etc. According to these, the level of
economic security can be determined by a number of indicators.

2. Materials and Methods

An important criterion of economic security is the aggregate
level of risks. Economic security is largely determined by the
level of risks generated by the activities of the enterprise and
their dynamics. Risks are numerous, they have different nature
and for their evaluation a whole complex of various methods is
applied. The larger risks can be accessed through the mani-
festation of the effects of financial and production leverage [1].

The total financial risk generated by the enterprise's ac-
tivities is determined by the effect of the financial lever (FLE).
Financial leverage is the ratio of a company's borrowed capital
to its own funds, characterizing the degree of risk and financial
stability of the enterprise and is calculated by the formula:

FLE = (1 - ITR) x (CP - LR) x BC / E (1),
with:
FLE – the financial leverage effect;
ITR – the income tax rate, in decimal terms (shares of a unit),

(at the time of writing the guidelines ITR = 0.2);
CP – coefficient of assets profitability (the ratio of gross (net)

profit to the average value of assets), (shares units);

LR – the average rate of interest for a loan, (shares of units);
BC – the average amount of used borrowed capital, (rub.);
E – the average amount of equity, (rub.)
It should be understood that the formula for calculating the

effect of the financial lever contains three factors and two of
them are the subject to analyze:

� (1 - ITR) – does not depend on the enterprise, but is
determined by the legislation (not analyzed);

� (CP - LR) – the difference between the return on assets
and the interest rate for a loan, which is called the
differential of a financial leverage. The analysis should
take into account that with the value of this indicator is
less than 0 the economic security of the business entity
(enterprise) is extremely low (unsatisfactory) in terms of
attracting external sources of financing and generating
financial risks;

� (BC/E) – the leverage of the financial lever (FLE), the
larger the leverage, the higher the financial dependence.
The analysis should take into account the following: if the
value of the FLE is more than 1, this means an extremely
high financial risk and, accordingly, under the rules of
domestic financial management, an unsatisfactory level
of economic security (in terms of capital structure
formation). The value of the indicator in the range from
0.7 to 1 means a low level of economic security in this
area (parts). Accordingly, the value in the range from 0.5
to 0.7 indicates an average level of economic security,
and a value of less than 0.5 indicates high one.

Thus, the smaller the financial leverage, the more stable the
financial state is (but its effect cannot be negative, i.e. less than
0). On the other hand, borrowed capital allows us to increase the
coefficient of return on equity, i.е. get additional return on equity.
Analysis of the impact of the financial leverage and its above
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components should be carried out in dynamics (i.e., to calculate
the growth rates over the years of the analyzed period) and,
based on the values of these rates, draw conclusions about the
dynamics of the company's integrated financial risk and, security
in this area (if the FLE increases, this indicates an increase in
financial risks, primarily due to borrowing and their inefficient
use and vice versa). Based on the results of the analysis, it is
necessary to draw conclusions, as well as to identify and
describe factors that affect both positive and negative dynamics.

Aggregate industrial (entrepreneurial) risk is manifested
through the effect (force of impact) of the operating leverage.
The effect of the operational (production, economic) lever is
manifested in the fact that any change in revenue from sales
always generates a stronger change in profit. In practical
calculations, the ratio of the so-called gross margin (the result of
sales after recovering variable costs) to profit is used to
determine the strength of the operating leverage. Gross margins
represent the difference between sales revenue and variable
costs.

The operating lever force (OL)

with OL – operating lever force,
GM – gross margin,
P – gross (net) profit,
Sp – sales proceeds (products, works, services), rubles,
VarЗ – variable costs for the production and sale of products

(works, services), rubles,
ConstЗ – constant costs of production and sales of products

(works, services), rubles.
Data on the level of fixed and variable costs are to be re-

ceived at the enterprise during the period of undergraduate
practice.

The strength of the operating leverage impact indicates the
degree of entrepreneurial risk associated with the enterprise: the
greater the strength of the operating leverage, the greater the en-
trepreneurial risk. For enterprises burdened with cumbersome
production assets, the high strength of the operating leverage
poses a significant danger: in the conditions of economic insta-
bility, falling solvent demand of customers and the strongest
inflation, every percent of revenue decline leads to a catastro-
phic drop in profits and entry of the enterprise into the loss zone.
Analysis of the impact of the operating leverage and its com-
ponents should also be carried out in dynamics (i.e. to calculate
the growth rates over the years of the analyzed period) and,
based on the values of these rates, draw conclusions about the
dynamics of the enterprise's integrated production (entrepre-
neurial) risk and, accordingly, the level of its economic security
in this area (if the PR increases, this indicates an increase in
business risks). Based on the results of the analysis, it is
necessary to draw conclusions, as well as to identify and
describe factors that affect both positive and negative dynamics.

Summarizing the above, it should be noted that the risks
associated with the enterprise have two main sources:

1. The volatility of demand and prices for finished products,
as well as the prices of raw materials, materials,
components and energy, is not always an opportunity to
put the amount of costs (cost price) in the selling price
and provide a normal mass, rate and profit dynamics,
depending on the proportion of fixed costs in their total
amount and determines the degree of flexibility of the
enterprise – all this together generates entrepreneurial
risk. This is the risk associated with a particular business
in its market niche.

2. The volatility of the financial conditions of lending
(especially in the case of fluctuations in the profitability of
assets in combination with a high level of borrowed
funds, in fact, the very operation of the financial lever
generates a financial risk.

Since entrepreneurial and financial risks are inextricably
linked, the operational and financial leverage is closely linked.
This is expressed in the formula of the conjugate effect of
operational and financial leverage:

CE = OL x FL (3)
The level of the conjugate effect determines the level of the

total risk associated with the enterprise. This indicator answers
the question of how much the percentage of net profit changes
with a change in sales or sales revenue by 1%.

The strength of the effect of the conjugate effect depends on
the following factors:

1) variability in demand;
2) change in the prices of sales;
3) change in the cost of resources;
4) the ability to regulate selling prices;
5) leverage means the degree of consistency of costs. The

higher the level of fixed costs of the enterprise, which do
not change with the fall (increase) in demand, the higher
the risk of the enterprise;

6) use of borrowed capital. The more borrowed funds, the
greater the risk, but on the other hand, the more
profitability and less risk.

OL and FL increase the negative impact of declining sales
revenue on the net profit. Consequently, the enterprise faces the
task of reducing the overall risk of activity by selecting one of the
options:

1) high level of the FL effect with a combination with a weak
force of the OL effect;

2) low level of the effect of FL in combination with a strong
OL;

3) moderate level of both levers.

The analysis of the conjugate effect values should also be
carried out in dynamics (ie, to calculate the growth rates by the
years of the analyzed period) and based on the values of these
rates, to draw conclusions about the dynamics of the enter-
prise's integrated overall risk and, accordingly, the level of its
economic security in this area (if the SEF increases, this
indicates an increase in the overall enterprise risk and a
decrease in the level of economic security). Based on the results
of the analysis, it is necessary to draw conclusions, as well as to
identify and describe factors that affect both positive and
negative dynamics.

The total level of risk of the company's activities also reflects
the thresholds of profitability and financial strength.

The decrease in the profitability threshold in the dynamics
and, correspondingly, the growth of the financial strength margin
indicate a reduction in the level of the overall risk of the
enterprise's activity, and its economic security.

The profitability threshold (PT) is determined by the formula:

with PT – profitability threshold,
kGM – ratio gross margin (share of gross margin in sales

revenue);
ConstЗ – constant costs of production and sales of products

(works, services),
Gross margin = Sales revenue - Variable costs
The threshold of profitability shows the minimum sales

revenue neccesary to cover all its costs.
The stock of financial strength (FSS) is determined by the

formula:
FSS = SR – PT (5)
SR – sales revenue,
PT – profitability threshold.
The financial strength margin shows the possibility of sales

revenue reducing before it reaches the profitability threshold.
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3. Results and Discussion

It is proposed to introduce an indicator of risk of return. It is
calculated as a comparison of the rate of change in the objective
criterion of enterprise performance (economic value added –
EVA), and the level of the conjugated risk [2-4].

The level of economic security of an economic entity
(enterprise) is largely determined by the stability of its economic
development and the effectiveness of resource use. This can be
judged by the following criteria, which are not new and were
proposed in source [5]. However, the authors of the article be-
lieve that these indicators need to be changed and instead of the
return on revenue (return on assets, labor productivity, turnover
of working capital), it is necessary to use profitability indicators
(profitability, profitability of working capital, profitability of perso-
nnel), since the latter more accurately reflect the effectiveness of
the use of different types of resources .

The indicator of the rate of intensity of the enterprise:
Rint = (Rs.Rca.Rp) / (Rpe.Raac.Rfa) .100% (5),
where Rint – rate of development intensity of the enterprise, %;
Rs – the rate of change in the profitability of stuff (the ratio of

profit before tax to the average number of employees),%;
Rca – the rate of change in the profitability of the company's

circulating assets (the ratio of profit before tax to the average
annual value of current assets), %;

Rp – the rate of change in profitability (the ratio of profit
before tax to the average annual value of fixed assets),%;

Rpe – rate of change of payment expenses,%;
Raac – the rate of change in the average annual cost of

current assets,%;
Rfa – the rate of change in the average annual value of fixed

assets,%.
This integral indicator reflects the return on labor, logistical

and financial resources. Its value above 1.05 reflects the high
level of economic security of the enterprise, the value in the
interval 0.85-1.05 is the average level of economic security, the
value is less than 0.85 is a low level due to inefficient return from
the resources used.

Analysis of the pace of intensity of the development of the

enterprise must also be carried out in dynamics (i.e. to calculate
the growth rates over the years of the analyzed period) and on
the values of these rates to draw conclusions about the intensity
of development and, accordingly, the level of its economic se-
curity. The results of the analysis also need to draw conclusions,
identify and describe factors that affect both positive and nega-
tive dynamics.

The indicator of the rate of economic growth of the enterprise
Estimation of an enterprise economic growth level can be

given on the basis of qualitative indicators of its production and
financial activity.

with Reg – generalizing rate of economic growth of the
enterprise,%;

Rsp – rate of change of stuff profitability,%;
Rca – rate of change in the turnover ratio of circulating

assets,%;
Rce – the rate of change in the cost-effectiveness,%;
Rccp – the rate of change in the costs profitability (the ratio of

revenue to current costs (prime cost),%;
Rsp – the rate of change in the level of sales profitability,%.
This integral indicator reflects the level of economic growth

of the enterprise by various components. Its value above 1.05
reflects the high level of economic security of the enterprise, the
value in the interval 0.85-1.05 is the average level of economic
security, the value is less than 0.85 is a low level due to
insufficient economic growth in any area of the enterprise.

4. Conclusion

Analysis of the pace of intensity of the development of the
enterprise must also be carried out in dynamics (i.e., to calculate
the growth rates over the years of the analyzed period) and on
the values of these rates to draw conclusions about the intensity
of development and, accordingly, the level of its economic secu-
rity. The results of the analysis also need to draw conclusions,
identify and describe factors that affect both positive and
negative dynamics.
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1. Introduction

In a disruptive era where openness and transparency
through the media creates high-pressure situations, a leader
must be able to control these stressful situations so the leader-
ship is not failure (Lopez, 2018). Transparency and openness
lead to individual freedom that almost too far. It requires a
leadership style that has "power" (Salovaara & Bathurst, 2018).
Power theory is a potential theory to influence (Zhang, et al.,
2018). Power refers to company power usage to modify decision
making which is related to financial profit, value creation, co-
mmunication, delivery processes, market access, and etc. While,
coercive power is often targeted to influence a particular event
or decision to control strategic or operational goals (Wen, 2018).

The transformational-transactional leadership framework
(Bass, 1985) continues to dominate the leadership literature.
Many studies have linked transformational leadership with va-
rious outcome variables, including motivation (Andersen et al.,
2018; Deschamps, et al., 2016). Transformational leadership
facilitates generation of new knowledge and ideas through the
application of intellectual stimulation aspects which motivates
employees to approach organizational problems in a newer
approach (Ghasabeh, et al., 2015). Theories about leadership
and motivation have many similarities, so it has many contra-
dictions and variables inconsistency which can influence the
conclusions. This study is very important to understand human
behavior and its impact on performance. Transformational
leaders strive to create a climate that is conducive to the
development of innovation and creativity. Different opinion is
seen as a natural thing to happen. The leader encourages
subordinates to come up with new ideas and creative solutions
to the problems faced. Therefore, subordinates are truly
involved and empowered in problem formulation and solution
finding.

Busato, Prins, Hamaker & Visser (1995) examine the re-
lationship between intellectual ability and learning style. When
learning style is directed, positive and significant influence of
intellectual abilities is found. While, learning style that is not
directed has a negative and significant influence. Learning style
that is not directed also appears to be negative predictors of
academic success.

Basically, the essence of transformational leadership is sha-
ring of power which involves subordinates to make changes.
Through the application of various managerial practices, leaders
are able to empower their subordinates so that they become
more confident in their own abilities. With a stronger sense of
self-efficacy, subordinates will be able and succeed in conduct
various challenging tasks. Coercive intellectual leadership is
proposed to complete the existing leadership style with
leadership behavior pattern that is based on developing science
and intellectually able to translate it in productive performance.

Generative learning is a learning model about how a person
builds knowledge in his mind, such as building ideas about a
phenomenon, constructing the meaning of a term, and also
building strategies to explain how and why question (Ullah &
Salo, 2018). Some studies correlate generative learning with
transformational leadership. One of them is Bowlby (2019)
which states that leaders are not born to be leaders but
everyone must learn to lead. The learning process for a leader
is a process to deal with unpredictable environmental changes.
Learning is needed to enrich a leader in very dynamic changes.
Learning is very important to shape the leadership style of a
public office holder (Broekema, et al. 2019). In addition, learning
also influences motivation as Garrido et al. (2018) state that
learning will increase one's motivation in an organizational
context.

The research gap between organizational learning and
performance provides research opportunities. Organizational
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learning has a direct influence on company performance
(Olejarski, A. M., Potter, M., & Morrison, R. L. 2019) but other
study states that organizational learning at the group and
individual level do not have a significant influence on per-
formance (Tortorella, et al. 2019). Organizational learning is an
antecedent factor of organizational performance (Olejarski et al.,
2019) while Seok (2018) states that learning organization has a
low influence in improving performance.

Factors that influence the achievement of performance are
the ability and motivation. It is in accordance with Keith Davis
opinion which is translated by Mangkunegara (2004), namely: a)
Ability; Psychologically, employees' abilities consist of potential
abilities (IQ) and real abilities (knowledge and skills). It means
that employee who has an IQ above average (110-120) and has
adequate education for their positions and skilled in doing daily
work, he will easily achieve the expected performance. There-
fore, employees need to be placed in jobs that match their
expertise. b) Motivation; Motivation is formed from the emplo-
yee’s attitude in dealing the work situations. Motivation is a
condition that drives directed employees to achieve organiza-
tional goals.

The organization sustainability is not only seen from the
material performance outcome, but also the believed values
by the people in it, including applying the four characteristics
of the prophet, namely sidiq, fathonah, amanah, and tabligh
(Kamaluddin et.al, 2018). Hamdani et al. (2019) shows con-
gruence between corporate spiritual normativity and better
company performance. It means that companies which conduct
their activities spiritually are able to generate better profits,
especially long-term revenue growth. Therefore, this study
proposes a coercive intellectual leadership development model
that is driven by generative learning so it can increase the need
of achievement and have an impact on maximum performance.

2. Theoretical foundations
and proposition development
2.1. Coercive intellectual leadership

Power theory describes the ability of a person or group to
influence the behavior of other people or groups in accordance
with perpetrator’s desire (Salovaara & Bathurst, 2018). Power
can be interpreted as a possibility that makes a person has
power in social relations to conduct their own desires and
remove obstacles (Damanpour & Mankelwicz, 2018). According
to French and Raven (1959), power is divided into 5 types,
namely: reward power, coercive power, referent power,
legitimate power, and expert power. Coercive power is the use
of threats or penalties to influence someone to be willing to do
something as they wish. Examples of threats or penalties im-
posed such as the issuance of warning letters, salary reduction,
demotion, and termination of employment or layoffs. This power
has limitations in several dimensions, including, (Rojek, 1986),
individuation of personal space, coding activity, routinization of
activity, and synchronization of activities.

Transformational leadership has the ability to change or-
ganizations through their future vision and clarify their vision,
they can empower employees to responsible for achieving that
vision (Buil et al., 2019). Intellectual stimulation is a leader
whose attitude and behavior is based on developing science
and intellectually able to translate it in productive performance.
Leaders always explore new ideas and creative solutions from
staff and always encourage staff to learn and practice new
approaches to work.

When conducting work, every human being is required to act
and behave accordance with ethics and morals. In conducting
work, every human wish is success to emulate the Allah’s
Messenger. The success that was obtained by the Allah’s
Messenger do not come suddenly. Many challenges and ob-
stacles must pass through him to become a successful worker.
There are four keys to success which are the attributes of the

Prophet Muhammad as a leader, namely: Shiddiq (true and
(honest), Amanah (trusted), Fathanah (intelligent) and Tabligh
(communicative).

Based on the derivation of Islamic values, transformational
leadership and power theory can develop coercive intellectual
leadership propositions. Coercive intellectual leadership is a
leadership style that uses its strength to develop the human
resource’s intellectual qualities with their intelligence to map
human resource learning activities, communicative and inspiring
routine human resource activities, honesty behavior, trustworthy
activities and think firmly against courageous responsible be-
havior. Increased Coercive intellectual leadership will actualize
organizational performance.

A leader is not a person who is born to be a leader but
he/she must learn to be a leader. The public leaders tend to
learn after a crisis by allocating knowledge and allocating
mistakes, both types of organizational learning are experienced
as important in building organizational defense. The results of
this study emphasize the importance of learning before be-
coming a public office (Broekema, et al. 2019). However, other
studies state that leadership has a key role to enable
organizations to learn (Senge, 1990; Schein, 1993; Argyris and
Schon, 1996; Davenport and Prusak, 1998; Farhan, 2018; Bligh,
et al., 2018; Khan & Khan et al., 2019; Park & Kim, 2018). Some
literature also correlate elements of transactional leadership and
transformational leadership that are consistent with higher edu-
cation reform (Cameron, 1981; Senge, 1990; Leithwood, 1992;
Bass and Avolio, 1994; Smart et al., 1997; Bass, 1996;
Ramsden, 2007; Leithwood et al., 1999; Pounder, 2006; Avolio
et al., 1999; Albulushi and Hussain, 2008; Basham, 2010).

Study in the context of organizational learning still have
many contradictions. According to Olejarski et.al (2019), or-
ganizational learning is an antecedent factor of organizational
performance while Seok (2018) states that organizational
learning has very little influence in improving performance,
because organizational learning processes depend on the qua-
lity of knowledge exploration and exploitation that has been
owned by human resource. Organizational learning is a process
undertaken to deal with unpredictable environmental changes.
Organizational learning is a dynamic process that allows or-
ganizations to quickly adapt the changes that result in the
production of new behaviors and skills to improve organizational
efficiency. However, organizational learning only occur when
groups want to try to learn, interact, and share their knowledge
with other members so that the combined capacity groups have
improved, and members gain the ability to understand and act
effectively (Alsabbagh & Abdul, 2016).

There is almost no study which is examining the influence of
organizational learning and individual performance on teaching
practices (Hartono et al., 2017). Broekema (2019) suggests
examining the influence of organizational learning in increasing
motivation. Several studies about the influence of learning on
motivation have varying results. Conejo (2019) finds that
learning not increase one's n-Ach, while Garrido et al. (2018)
find that learning will increase one's motivation in organizational
context. Intellectual leadership and deep and targeted social
power will produce reliable coercive intellectual leadership,
thereby increasing organizational performance.

Therefore, coercive intellectual leadership is proposed to
provide solutions in the differences in study results. Intellectual
leadership and deep and targeted social power will produce
reliable coercive intellectual leadership, thereby increasing
organizational performance.

3. Proposed model
3.1. Generative learning

Generative learning is described as a situation where the
brain does not receive information passively, but actively
constructs an interpretation of information and makes a
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conclusion (Ulusoy & Onen, 2013). Generative learning is
proactive learning which is include reading skills, knowledge,
behavior, and interaction patterns to improve team performance
(Sessa et al., 2011). Generative learning is a process of analyze
and discuss, seek knowledge and skills, review new information
and data, develop new protocols and tests and practice it.

Generative learning can be concluded as a learning model,
where the participants learn to actively participating in the
learning process and constructing the information meaning
around them based on their initial knowledge and experience.
Generative learning is measured by need of learning and
change, so explore alternative methods, ask questions, cha-
llenge assumptions, seek different perspectives, evaluate
alternatives, and reflect on their actions (Gerben Van der Vegt &
Bunderson, 2005). Generative organizational learning is an
organizational learning model that emphasizes the active inte-
gration of new knowledge using previously owned knowledge.
The new knowledge will be tested by answering problems or
symptoms which are related (Arygyris and Schon 1978; Bateson
1972; Nonaka 1994; Chiva et al., 2010). The generative learning
concept is reflected in the proactive learning, ability to update
knowledge, find innovative solutions, and ability to elaborate.

3.2. Need of achievements

Need of motivation theory is stated by David McClelland, this
theory center on human needs. Some of the needs expressed in
this motivation are the need of achievement, power, and affi-
liation (Jaquays & Thompson, 2018). Need of achievement
(n-Ach) is one type of motivation that grows because of the
needs motive that distinguishes from other needs (Black & Allen,
2018). Other opinion says that employees who have a high need
of achievement have control over their behavior and like difficult
challenges, while employees who have low need of achieve-
ment are easily satisfied with little challenge. Need of achie-
vement has certain characteristics that can be developed namely
(Mc. Clelland, 1987) innovative, need feedback, responsible,
persistence, and likes challenges.

Therefore, it can be concluded that Need of achievement is
a motivation to achieve success with difficult challenges, the
right target, take risky decisions, and consider the achieved
standard of expertise and skills.

3.3. Organizational performance

Performance is an achievement level of implementation of
activity, program, or policy to actualize the goals, objectives,
mission, and vision of the organization which is contain in the
organization's planning strategy. According to Manik, E. (2016)
performance is an achievement level of implementation of
activity, program, or policy to actualize the goals, objectives,
mission, and vision of the organization as outlined in the
organization’s planning strategy. While Seok-Young Oh, (2018),
states that performance is the work achieved by a person or
group of people in organization which is suitable with their
authorities and responsibilities, in order to achieve the orga-
nization’s objectives legally, not against the law, and match with
moral or ethical. Based on the several expert’s opinions, it can
be concluded that performance is the work of individuals or
groups in an organization to achieve organizational goals within
a certain period which is later can be used as a basis for
evaluating whether the target of the organization's goals is
achieved or not.

Robbins et al. (2007) state that there are several indicators
of performance measurement, namely: Knowledge (subject
knowledge), testing (assessment) procedures, student-teacher
relations, organizational skills, communication skills, subject
relevance, and utility of assignments. It is important to note that
these dimensions overlap with some recommendations which
have suggested by the previous experts. Based on the opinions
of several experts, it can be concluded that performance is the

work of individuals or groups in an organization in order to
achieve organizational goals within a certain period and later
can be used as a basis for evaluating whether the target of the
organization's goals is achieved or not. Performance measure-
ment uses indicators according to learning and growth pers-
pectives which has aim to develop existing human resources in
the company.

Lecturer performance is defined as the quantity and quality
of work presentation, work performance, work achievement,
or work results which are achieved by a lecturer in accordance
with the responsibilities of the university three tridharma
(Ministry of Education and Culture, 1990). The construct of
lecturer performance is measured by 5 indicators, namely:
teaching performance, research performance, publication per-
formance, public engagement performance, and supporting
performance (seminars, awards, members of professional
organizations, organizational representation in any case, and
members of government or university projects, etc.).

3.4. Theoretical development
3.4.1. Power theory

Power is the most basic concept in the social sciences and
there are different points of emphasis expressed therein.
According to Russel (1988), there is a general limitation of
power namely the product of the expected influence. If someone
wants to achieve the goals that he and many people desired,
he/she must have a great power. There are two driving factors
that made someone wants to have power, namely: explicit and
implicit factors. An explicit factor comes from within a person,
while implicit factor is external factors which can influence a
person to have a power. Power is defined as the ability to
achieve a goal which is clearly different from other goals (Lopez,
2018).

According to French and Raven (1959), power is divided into
5 types, namely: Reward Power, Coercive Power, Referent
Power, Legitimate Power, and Expert Power.

3.4.2. Transformational leadership theory

Transformational leadership is defined as a proactive leader
or a leader who is able to increase the follower’s awareness of
collective interests and help followers achieve extraordinary
goals. A transformational leadership is someone who inspires
followers to achieve extraordinary results (Robbins, 2007).
Transformational leadership has an idealized influence or
"charisma" which is refers to a leader who shows high standards
of moral and ethical behavior (Wang et al. 2019). Individual
consideration involves paying attention to the follower’s
individual needs of achievement and growth, as well as
providing training and guidance. Transformational leadership
can also be defined as leadership that includes organizational
change efforts (as opposed to leadership designed to maintain
the status quo). It is believed that this style of leadership will lead
a superior performance in organizations that are facing
demands of renewal and change. A leader can transform his
subordinates in four ways called Four I (Bass, et al. 1985),
namely:
1. Idealized Influence (Charisma)

Transformational leadership provides examples and acts as
a positive role model in behavior, attitudes, achievements,
and commitments for subordinates.

2. Inspirational Motivation
Transformational leader motivates and inspires their subor-
dinates by clearly communicating high expectations and
work challenges, using symbols to focus on their efforts or
actions, and express important goals in simple ways.

3. Intellectual Stimulation
A leader shows new way of completing tasks and encou-
rages employees to be more innovative, invites employees
to look at problems from different perspectives, and find new
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way of solving problems.

4. Individualized Consideration
Transformational leaders pay special attention to the needs
of each individual to excel and develop by acting as a coach
or advisor.
Basically, the essence of transformational leadership is

power sharing which involves subordinates to make changes.
Through the application of various managerial practices, leaders
are able to empower their subordinates so that they become
more confident in their own abilities. With a stronger sense of
self-efficacy, subordinates will be better able and succeed to
conduct various challenging tasks.

3.5. Proposition
3.5.1. Antecedents of coercive intellectual leadership

Learning is needed as a process to enrich a leader to face
very dynamic changes (Bowlby, 2019). Learning is very impor-
tant to shape the leadership style of a public office holder
(Broekema, et al. 2019). Organizational learning emphasizes its
relation with different leadership behaviors, the distribution
related to the transformational leadership component which is
directed to develop follower abilities (vision and intellectual
stimulation), and creating opportunities for sharing knowledge
(Levitats & Grimland, 2019). Effective organizational learning
can increase motivation for human resources (Widodo et al.,
2019).

P1: Increased generative learning has potency to increase
coercive intellectual leadership

P2: Increased generative learning has potency to increase
need of achievement

3.5.2. Consequences of coercive intellectual leadership

The transformational leadership component was found to be
related to the follower’s motivation to work well in a group
namely inspirational communication and personal recognition
(Levitats & Grimland, 2019). Transformational leadership
influences achievement motivation (Manik, 2016). Someone's
leadership will greatly influence the motivation level of Human
Resource, intrinsic and extrinsic, and increase the Human
Resource desire to have power, achievement, and affiliation with
colleagues. Transformational leadership has a positive and
significant influence on employee motivation (Tucunan, et al.,
(2014).

P3: Increased coercive intellectual leadership has potency to
increase need of achievements

Hartono et al. (2017) shows a significant and positive in-
fluence on need of achievement on lecturer performance. It is
indicated by the encouragement of need of higher achieve-
ment that will improve lecturers' performance. In line with
Omollo (2015), Jeffrey & Soleman (2017) reveal that motivation
influences employee performance. Transformational leaders
motivate followers to achieve performance beyond expectations
by changing attitudes, beliefs, and values of followers so it will
improve employee performance (Buil, et al., 2019). Transfor-
mational leaders inspire followers to share their vision and
empower them to achieve it (Lai et al., 2020). Job performance
is an important organizational benefit that comes from trans-
formational leadership.

P4: Increased coercive intellectual leadership has potency to
improve organizational performance

Motivation is defined as all internal and external driving
forces that make the individual to perform an activity, what
determines the limits and forms of activity and which give it its
activities oriented towards achieving certain goals. The question
is whether the motivation really has an influence on people's per-
formance at work. Research shows that indeed there is a rela-
tionship between motivation and performance (Ofelia. R, 2016).

P5: Increased need of achievement has potency to improve
organizational performance

4. Contribution and implication

The contribution of this study is providing a better insight
about factors that have potency to influence coercive intellectual
leadership and performance outcome. Testing and proving this
proposition must provide a more complete model of coercive
intellectual leadership implementation. Organizational learning
factors are very important in shaping coercive intellectual lea-
dership and its impact on performance. It is also important to
offer a deeper understanding of important contextual issues
which have an impact on efforts to implement coercive intellec-
tual leadership on employee motivation. This study describes
and analyzes the influence of coercive intellectual leadership
based on generative learning so that it grows the need of achie-
vement and improves the performance of human resources.
Beside that, this study also develop a model for developing
human resource performance based on generative learning so
that it can actualize performance that has a need of achieve-
ment.

Proof of this proposed model contributes to transformational
leadership theory, power theory, and human resource mana-
gement. The integration of the two theories shows that the
implementation of coercive intellectual leadership is influenced
by the human resources learning, communicative behavior, in-
spiring the routine human resources activities, honesty in
behavior and activities as well as being trustworthy and able to
think firmly about courageous responsible behavior. Coercive
intellectual leadership is also associated with the values of
Shiddiq (true and honest), Amanah (trusted), Fathanah (intelli-
gent), and Tabligh (communicative). The application of coercive
intellectual leadership is associated with motivation and em-
ployee performance outcome. This study also validating the
view of the Islamic context from transformational leadership and
power theory. This study fills the existing research gaps.

5. Directions for future research

This study contributes to research on coercive intellectual
leadership predictors and the consequences that arise in its
application. This study provides research opportunities that
focus on employee performance results based on power theory
and transformational leadership. Empirical research is needed
to test the model generalization with appropriate sample. Power
refers to the level of use of company power in modifying
decision making related to financial profits, value creation, co-
mmunication, delivery processes, market access, etc. Coercive
Power is often targeted to influence a particular event or
decision to control strategic or operational objectives. It is also
involves how coercive intellectual leadership practice is applied
in various multi-unit and/or multi-cultural company which vary in
industry, business strategy, work type, business level, etc. As a
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result, increased motivation and performance is part of future
research efforts that focus on implementing effective coercive
intellectual leadership.

6. Practical implications

This study provides a better understanding of the factors that
influence coercive intellectual leadership. The model of hu-
man resource performance development based on generative
learning such as proactive learning attitude, ability to update
knowledge, finding innovative solutions and ability to elaborate
so it will actualize performance that has a need of achievement.
Implementation of coercive intellectual leadership is indicated by
the leader’s ability to map individual learning, inspire individual
routine activities, has honesty in behavior and activities and able
to think firmly. Need of achievement is actualized by facing the
challenges, having the right goals, taking risky decisions, and
considering the standard of expertise and expertise to be
achieved so it will be able to have a real impact on improving
human resources performance.

7. Conclusion

This study proposes that coercive intellectual leadership is
influenced by learning process which is discuss and analyze,
seek knowledge and skills, review new information and data,
develop new protocols and develop ways of testing and practice
them. As a consequence is influence the level of motivation of
employees to excel, innovative, requires feedback, responsible,
persistence, and likes challenges.

A more comprehensive implementation model of coercive
intellectual leadership fills the research gap from Olejarski et al.
(2019) and Seok (2018) who have controversy about the
influence of organizational learning on organizational perfor-
mance. This study also fills the research gap from Conejo (2019)
and Garrido et al., (2018) who have controversy over the results
of the influence of need of achievement on organizational
performance. This study provides a strong basis that supports
future research on the factors of Islamic values in shaping
coercive intellectual leadership. This increased understanding of
coercive intellectual leadership is the key to the performance
model. This study enhances the insights needed to increase the
impact of coercive intellectual leadership on organizational per-
formance.
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1. Introduction

The area of risk management is becoming a part of business
processes and the overall approach in business process mana-
gement. Risk management is part of the revised standard of the
quality management system STN EN ISO 9001: 2016. In the
beginning of the standard STN EN ISO 9001: 2016 (fig. 1) is
element 0.1 – Generally where are defined potential benefits of
the implementation of a quality management system based on
risk management and opportunities. In the element 0.3 – The
process approach is prepared to analyse the risks. 0.3.3.
element – named "Risk-Based Thinking" it means risks, that is
understood as the consequence of uncertainty, which can have
positive consequences leading to the use of opportunities
according to the standard STN EN ISO 9001:2016.

The aim of this paper is to point out the possibilities of risk
management in organizations with the FMEA tool and to
approach the application of this method to identify the

consequences of failures in production processes and the
possibilities of reducing them. The requirements of the standard
STN EN ISO 9001:2016 have to organizations fulfilled. The
organizations needs to plan and implement risk management
measures. Risk management is a process that organizations, as
required by the revised quality management system standard,
must implement and record risks in business processes, plan
and implement risk management measures, which is a
prerequisite for the effectiveness of the quality management
system and a prerequisite for improving the quality management
system.

2. Literature review

Risk is generally understood as the risk of damage, injury,
loss or destruction, or failure in business (Varcholová,
Dubovická, 2010). FMEA (Failure Mode and Effect Analysis) – a
method of risk assessment that was developed to examine
errors in systems and the origin of the method was the aviation
industry – the Apollo mission, later the navy and automotive
industry (Mitreva, Gorkov, Gjorshevs, Tushi, 2020). FMEA
serves to minimize risks throughout the product life cycle from
product design, planning to disposal. Experience shows that
using this method we can detect 70 to 90% of possible
discrepancies (Shaker, Shahin, Jahanyan, 2019). FMEA deals
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Abstract

FMEA is an effective tool for improving of all processes in the firm. Improving of processes in IPO chain in the firm is
a prerequisite for improving performance and obtaining of competitiveness advantages. The dynamic element of
process improvement is quantitative and qualitative changes. The aim of the contribution is to highlight the
importance of the FMEA method in the quality management system as part standard STN EN ISO 9001: 2016 – risk
management. In this contribution we used analytical methods to determine the risks in the supply process in the firm,
Ishikawa diagram, comparison analysis, graphical methods. RPN index in supply process was high RPN=144 in
unprofessional approval of the material, what influenced complex production process in the firm, because customer
orders have not been fulfilled. Corrective measures that have been implemented in the supply process have brought
improvements to the RPN index to limited level RPN=80 in the firm and improvements in the manufacturing process
complexly. The success of improvement depends on changes in all processes in the firm. Based on the analysis of
risks in the supply process in the production firm using the FMEA method, we came to the following conclusions: The
application of the FMEA method is appropriate for every business process in the IPO (input, process, and output)
chain of the company, from entry to exit. Monitoring risks in business processes allows you to minimize failures and
economic losses.

Keywords: product quality; risk; failure; error optimization; life cycle.

Figure 1. Risk management in ISO standard
Source: own source
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with risks in the business process. Risks represent future costs
for the organization that arise as a result of correcting errors.
This factor negatively affects the economic and financial si-
tuation, because the error rate manifests itself in failure, which
represents the cost of internal and external errors, which is
reflected in the total cost of the company (Nenadál, 2008).
FMEA represents a sequence of steps that describes the
occurrence of an error in the entire life cycle of a product and
process (Yazdi, 2019). According to the approach, we recognize
several modifications of FMEA (fig. 2), when it comes to product
design, we refer to the D (Design) FMEA method, when it comes
to detecting errors in the process, we refer to the P (Process)
FMEA method (Pačaiová, Markulík, Nagyová, 2016).

DFMEA – The main purpose is to evaluate product design
objectives, including functional requirements and product alter-
natives, to evaluate the initial product design with respect to
production, assembly, service and recycling requirements.

PFMEA – The main purpose is the identification and evalu-
ation of process functions and process requirements, evaluation
of possible ways of process failures, possible setting of priorities
for preventive measures.

Failure mode and effects analysis (FMEA) is a prominent
engineering technique of QMS system for eliminating the po-
tential failures emerged from various systems such as products,
processes, designs, or systems (Baykasoglu, Golcuk, 2020).
Approach of TQM philosophy in the company means continuous
improvements, increasing the commitment of top management
and employees to improve processes as well as satisfaction off
all employees, suppliers, and the community. Using the quality
methods and instruments brings benefits for company and
added value. Total Quality Management (TQM) is an approach
that seeks to improve quality and performance which will meet
or exceed customer expectations. "Quality is defined by
customer requirements" (Turisová, Tkáč, Pachta, 2018). TQM
approach accepted new view to risks management and risks
assessment in QMS (fig. 3). Instruments of TQM as QFD –
Quality function deployment – is method that obtains customer
requirements and all the characteristics translates in to the final
product (Malindžáková). Of the risk assessment view are

requirements of customer very important (Sutoová, Segináková,
2018). It is the customer who can discover possible hidden
errors in the product.

The importance of FMEA in the production process lies in the
fact that it characterizes the system approach to quality preven-
tion, reduces losses caused by low product quality, optimizes
the design and minimizes the number of changes in the imple-
mentation phase, allows assessing the risk of possible errors
and prioritizing measures that lead to improvement. Quality
improves the image and competitiveness of the organization,
increases customer satisfaction, the costs incurred for its
implementation are only a fraction of the costs that could arise
in the event of disagreements (Pačaiová, Nagyová, 2019).
There are various risks in the business sector, which can be
eliminated by various approaches, e.g. risk insurance, definition
of the risk limit, transfer of risk to another entity, elimination of
risk, risk taking, use of risk, and creation of reserves. Risk
monitoring can be performed on the basis of various methods
that are used in practice. Individual methods are used for
tracking, monitoring, risk assessment and are also a preventive
means for business processes, activities, products, input
production factors (Markulík, Sinay, Pačaiová, 2019). At the
same time, risk is an opportunity for companies, which is the
importance of risk monitoring. The basic methods of risk
assessment are presented in figure 4.

Today, the quality of production is becoming a business
phenomenon. Production is a basic activity on which the quality,
quantity and cost of the operation of the whole enterprise de-
pends. The highest level of risk is assigned to production risks.
For this reason, it is necessary to analyse the production risks
that will be the subject of the use of FMEA in the production
process. Production risk is affected by internal and external
factors related to the quality of production and logistics activities.
Production risk currently also includes environmental risk related
to the production process (Sutoová, Zgodavová, Lajczyková,
2018). The technical risks of the production process can be
analysed in terms of the nature of the risk and the conse-
quences of the risk in decision-making as follows (Table 1).

The synergistic interconnection of technical, social, purcha-
sing risk within the production process is the basis for solving
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Figure 2. Modification of FMEA
Source: own source

Figure 3. Seven principle of standard STN EN ISO 9001:2016
Source: own source

Figure 4. Methods of risks assessment
Source: own source

Table 1. Classification of production risks
Source: Hrubec, Virčíková, 2009
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problems of the production process, because it is related to
stocks that enter the production process, workers who par-
ticipate in the production process and machines and equipment
used to produce the product. Their functional condition must be
ensured (Pačaiová, Ižariková, 2019). Production risks are rela-
ted to factors of technical, social, purchasing risk and represent
losses in the production process (Pačaiová, Sinay, Nagyová,
2017).

3. Methods

The FMEA method represents a team analysis of the po-
ssibility of errors and their impact on the final product, so the first
step was to set up an FMEA solution team. The FMEA team
consisted of a supply manager, quality engineer, service worker,
customer, supplier, and economist. The team's task was to
identify any possible errors that may occur during the supply
process. The procedure for processing FMEA in the supply pro-
cess was as follows:

1. Completion of basic data;
2. Error analysis;
3. Evaluation of errors;
4. Evaluation by MR / P;
5. Concept optimization;

6. Evaluation of results;
7. Summary.

An important part of the FMEA was the determination of the
RPN – risk priority number. After ranking the severity, occu-
rrence and detection levels for each failure mode, the team will
be able to calculate a risk priority number (RPN). The formula for
the RPN is:

RPN = S (severity) x O (occurrence) x D (detection) (1)

Documented information is made up of the FMEA form,
which is a living document and should constantly reflect the
current state of the process.

4. Results and discussion for case study

The aim of the paper was to point out the importance of the
FMEA method in the quality management system as part of the
standard for risk management. In the paper, we used analytical
methods to determine the risks in the production process and
FMEA analysis for the production process with a focus on the
supply process of materials. In a selected production firm, we
used FMEA to monitor the process of supplying materials that
go into the production process. We determined the risks and
determined the RPN index by formula 1 (Table 2).
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Table 2. Identified risks of the supply process
Source: internal documents

Figure 5. Ishikawa diagram
Source: own source

The FMEA analysis points out that within the risks related to
incoming materials in the supply process in the firm. The most
serious problem is the risk of unprofessional approval of the
material – RPN=144, which may result in the input material not
meeting its parameters to the needs of the production process
and the problem of material use. There may be a situation where
the firm is not able to use the material taken over or production

with this material causes an increased number of failures and
waste. In the event of a shortage of material, a situation may
arise where the firm will have to stop production due to a
shortage of input material that was originally ordered. These
risks exceed the value of the RPN index above the limit ac-
ceptable to the firm, where the RPN index is at level RPN=80.
Other identified risks are at an acceptable level. Based on the
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results of the FMEA analysis, we solved the problem of un-
professional approval of the material in more detail on the basis
of the Ishikawa diagram (fig. 5).

Based on the causes we found in the Ishikawa diagram
(fig. 5), we proposed corrective measures. The firm took co-

rrective action within a specified period of one month, and at the
end of the period, compliance with the corrective action was
checked. We have prepared a comparative FMEA analysis, in
which we monitor the change in the RPN index after the
implementation of corrective measures in the firm (Table 3).
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Table 3. Identified risks after the corrective measures
Source: internal documents

Corrective measures are tools to reduce risks, prevent them
from occurring, and eliminate risks that cause problems in the
supply process. On the basis of correctly established corrective
measures, which are listed in tab. 3 managed to eliminate risks
to the level of the RPN index, which represents an acceptable
level in the company RPN = 80. The resulting comparison of
RPN indices indicates a decrease in the RPN index, which shows
that the corrective measures have fulfilled their purpose and the
risks have been reduced to an acceptable level (Table 4).

The RPN index before and after the implementation of
corrective measures represented an improvement of the index
to an acceptable level for the firm, it means RPN=80. The risks
reduced in the area of unprofessional approval of material where
variances of index were too high. The risk of unprofessional
approval of the material was manifested mainly in the poor
quality of the corresponding parameters and in the problematic
use of the material. As for the amount of material, it was
provided in sufficient quantity for the production process, which
did not stop production and create a shortage of material, which
would represent an increased cost for the firm. Other possible
errors in the supply process of the manufacturing plant were not
material as they met the level of the RPN index up to RPN=80
(fig. 6).

Nevertheless, it is necessary to address all analysed risks in
the supply process, thus avoiding economic losses, customer
losses and declining competitiveness.

This method eliminates losses due to low quality. At the
same time, it makes it possible to minimize risks already in the
research and development phase of products and services
within their life cycle. The FMEA method is a preventive method
that allows the timely identification of possible failures, errors or

deficiencies that may affect the functions of the system, the
resulting quality, and safety. By analysing the risks and de-
termining their significance, occurrence and detection, it enables
more efficient use of input production factors, which are the
basis for an efficient production and non-production process in
the firm.

5. Conclusion

The FMEA method is a universal method that is used in
various industrial enterprises as well as in non-manufacturing
areas, e.g. in healthcare, education, culture, law. It represents a
systemic approach to the prevention of poor quality, failures.
The aim of this paper was to point out the possibilities of risk
management in organizations with the FMEA tool and to
approach the application of this method to identify the conse-
quences of failures in production processes and the possibilities
of reducing them. Based on the analysis of risks in the supply
process in the production company using the FMEA method, we
came to the following conclusions: The application of the FMEA
method is appropriate for every business process in the IPO
(input, process, and output) chain of the company, from entry to
exit. The FMEA method makes it possible to compare the results
of the RPN index before and after the application of corrective
measures in terms of risk minimization. Monitoring risks in

Table 4. Comparison of RPN index
Source: internal documents

Figure 6. Comparison of RPN index in the firm
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business processes allows you to minimize failures, economic
losses. Preventive measures shall prevent the occurrence of
risks and their economic, technological, technical, social and
environmental impact on business performance.
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1. Introduction

Management of service quality is directly linked to creation
of various methodologies and approaches. One of them is
hospitality industry focused HOLSERV, the methodology crea-
ted by Mei, Dean & White (1999) by redesigning of SERVQUAL
scale. The authors show that the service quality is influenced by
three dimensions: employees, tangibles and reliability. With
focus on tangibles, Radojevic, Stanisic & Stanic (2015) identified
eight factors that influence customer satisfaction, star rating, air-
conditioning presence, bar, wireless internet connection (free of
charge), membership of hotel in hotel chain and the price. On
the other hand, original SERVQUAL scale is beeing used to
improve service quality, customers’ satisfaction and customer
loyalty as well. (Nuryaki & Priyo, 2018). The application of
general quality management models like TQM (Total Quality
Management) can improve the position of quality management
in the organization while improving service quality through
process enhancements and staff trainings (Mitreva, Sazdova &
Gjorshevski, 2019).

The service quality plays essential role in the whole hospi-
tality industry (Nunkoo, Teeroovengadum, Rungle & Sunnassee,
2019) as the operations is based on the recognition of hotel
customers’ needs and wants and their fulfilment. Several factors
like rising competition, wide information accessibility and online
reviews (user generated content and direct recommendations)
are driving the customer’s expectations (Oh & Kim, 2017) and
the hoteliers must provide the clients with excellent services. As
proposed by Rao & Kelkar (1997) and Gheribi & Bonadonna
(2019), improving service quality can lead to the gain of

competitive advantage. The whole concept of service quality is
directly linked to customer satisfaction as only the satisfied
customers can give positive feedback on the provided services
(Prayag, Hassibi & Nunkoo, 2018; Radojevic, Stanisic & Stanic,
2015). The better is the service quality, the higher is the
perceived value from the customers’ point of view (Jones, Mak
& Sim, 2007). Improvement of service quality can lead not only
to the gain of competitive advantage but as well can help
increasing customer loyalty (Nuryakin & Priyo, 2018). As
proposed by Matzler, Menzel & Rothenberger (2006) service
quality, price and customer satisfaction determinates post-stay
behaviour where the satisfied quest can generate positive WOM
(Word of Mouth), the ultimate part of hotel marketing. As
proposed by Finch (1999) and Palese & Piccoli (2016) the online
reviews can be directly linked to the service quality evaluation.

Main aim of this article is in analysis of user generated
content created by hotel customers with emphasis on service
quality evaluation within the written reviews on various booking
and review online portals using modern reputation management
tool and its sentiment analysis module. When the customers are
asked for feedback they commonly focus on star rating and star
evaluation of pre-created categories. This study focuses on the
content of textual reviews, where the most valuable information
is hidden and can be used to fit better the needs and wants
of customers by reduction of drawbacks in provided services.
The essential part of this study is as well in identification of
managerial activities that caused changes in hotel customers’
sentiment towards service quality. This study presents case
study of four star hotel located in central part of Prague, the
capital city of Czech Republic.
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Abstract

The article is focused on the use of text mining and sentiment analysis of online reviews for securing a sustainable
level of service quality in hotel operations. Previous studies focused mainly only on the concept extraction and
customer needs and want identification. This study is using text and sentiment analysis of 3671 reviews collected
from various booking and review sites during 2019 and interviews with general and HR managers. The results show
that the drivers of high service quality evaluation are mainly the employees' training and development and creation
of a sustainable workplace. The fluctuation of employees or a high proportion of part-time employees with a temporal
commitment to the employer and a high level of stress is causing a lower level of service quality perception from
costumers. Based on the results, education providers should build close cooperation with hoteliers to provide updated
information and needed skills to their students, and hoteliers should focus on the creation of sustainable workplace
with reduction of employee fluctuation. The training and development should be planned more than once per year,
and the employees must be trained not only for standard procedures but as well in various other fields like stress
management.

Keywords: online reviews; sentiment analysis; service evaluation; service quality; text analysis.
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2. Literature review

This article connects post-stay behaviour of customers, mainly
in the point of sharing their positive or negative experience, with
service quality. The customers are directly stating their satis-
faction with provided services and hotel tangibles and provide
hotel operators direct feedback and evaluation of products and
services which can be lately used for business operations and
service quality improvement. Several authors (Vermeulen &
Seegers, 2009; Xie et al., 2011; Ye et al., 2011) show the direct
impact of online reviews on the customer behaviour and the total
volume of sales, where the positive reputation can attract new
customers and create competitive advantage.

Sparks & Browning (2010) are focusing on online negative
reviews from Tripadvisor.com where the travellers are posting
their personal experience highlighting the service drawbacks. As
proposed by Stringam & Gerdes (2010) the negative reviews are
motivated mainly by malfunction of tangibles and physical pro-
duct where the positive ones tend to evaluate the hotel location
and service quality. Another important output of this study
showcases the main topics of evaluation, breakfast and service
quality and quality and cleanliness of hotel bedroom and bath-
room. The findings of study of Alrawadieh & Law (2019) focused
on the online reviews for best-rated hotels in Turkey show that
young male who travel with family or in couple are willing to
share their experience online more likely than the other seg-
ments. The main determinants of customer satisfaction are
identified as quality and size of the room and service quality of
the staff.

Increasing number of online reviews and discussions (in ge-
neral, user generated content) brought the focus of researchers
on the use of modern technologies and methods based on text
mining and sentiment analysis to provide the hoteliers with
precise and updated information about their online reputation
(Lu & Stepchankova, 2014).

Xiang et al. (2015) done text analysis of freely available hotel
reviews extracted from Expedia.com website to understand the
connection of quest experience and satisfaction. Based on the
text mining analysis of these reviews, the researchers identified
seven word categories (based on the context of the review) and
their occurrence within the reviews to understand what services
and products are affecting the quest satisfaction. Palese and
Piccoli (2016) are showing the difference between the content of
positive and negative reviews that lead to assumption that
different aspects of provided services are having different effect
on customer satisfaction and quest experience. Guo, Barnes
&Jia (2017) analysed more then 250 000 online reviews to cre-
ate 19 controllable dimensions that the hoteliers should focus on
to improve and manage quest satisfaction including service
training and development for service quality management.

The text mining analysis of online reviews conducted by
Calheiros, Moro & Rita (2017) focused on the review sentiment
evaluation. The results shows that certain words and their
categories are directly connected with certain level of sentiment.
Gan, Ferns, Yu & Jin (2016) used the same approach to identify
the sentiment of restaurant reviews within predefined categories
(price, ambience, food and service) and added the category of
context to improve the overall understanding of restaurant
reviews. Authors are as well proposing orientation on service
quality instead of price decrease while the sentiment connected
to proposed prices is negative. Kirilenko, Stepchenkova, Kim &
Li (2017) are using the sentiment analysis for better understan-
ding of hotel customer need and wants and proposal of sufficient
marketing strategy incorporating the optimization of marketing
mix parts, where the product and its quality play crucial role. The
importance of online reviews and their analysis is being sig-
nificantly proved by several authors (Moro, Rita & Oliveira, 2017;
Calheiros, Moro & Rita, 2017; Xiang et al., 2015).

Ghosh (2017) analysed the intentions of 362 individual
towards hotel online reviews. As they play crucial role in several
stages (hotel selection, variant choice, post stay evaluation) of

guest experience, hoteliers should focus on their management.
One of the most important implication is in analysing the reviews
and making service improvement as the expectations of the
clients are based mainly on their previous experience, online
reviews and other online discussions and content.

3. Methodology and Data

For the purpose of this study, the four star chain hotel
located in wider centre of Prague was selected as the hotel is
currently implementing the strategy of product and service
sustainable improvement based on the quest feedback. One of
the goals of this strategy is to improve and maintain high level of
service quality and quest satisfaction. In total, 3671 online
reviews were obtained from various booking and reviews sites,
namely Booking.com, Expedia.com, Tripadvisor.com and
Google.com. The reviews were collected during the whole 2019
year. As presented in Figure 1, the reviews were mostly positive
and only 19% of these reviews were negative.

The automated approach of text extraction and sentiment
evaluation was used to analyse the reviews. As the division of
the reviews between positive and negative was done based on
the overall evaluation of the guest experience, the sentiment
analysis was conducted to extract the appraisals and complaints
from these reviews to improve their information value.

In the first step, reviews in 25 different languages (majority
of these reviews were written in English) were analysed and
key concepts were extracted (Amenities, Bar, Cleanliness,
Comfort, Food, Hotel, Location, Pool, Price, Room, Service,
Sporting Activities, Vide, Wellness Ares, WiFi). For this major
concept group, subcategories were identified as they better des-
cribe the guest experience. For the Service category following
subcategories were created. Bar Service, Booking Process,
Concierge Service, Hotel Security, Housekeeping Staff, Laundry
Service, Loyalty Program, Management, Reception, Recreation
Staff, Restaurant Service, Room Service, Service Friendliness,
Service Professionalism, and Shuttle Service. The sentiment
of the reviews on scale from 0 to 100 and partial complaints
and appraisals were identified using TrustYou, the reputation
management tool for hoteliers and restaurateurs.

After the sentiment analysis and negative mentions des-
cription, the interviews with hotel General Manager and Human
Resources Manager were done to understand situations cau-
sing the deficiencies in service quality.

4. Results

The Service category and its subcategories represent 12%
of appraisals and 10% of complaints identified during the
observed period. The only categories that received more eva-
luations were Hotel (11% of Complaints and 17% of appraisals)
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Figure 1. The number of reviews for selected hotel in 2019
by Month
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and Room (18% of complaints and 13% of appraisals).

For further analysis, only the overall sentiment and negative
mentions were analysed for top subcategories – Reception,
Service Friendliness and Service Professionalism. Figure 2
shows the number of negative mentions in 2019 by month in
selected subcategories. For reception, the most negative
mentions were identified in January and December. For service
professionalism and friendliness, the month of July was critical.

To understand better the distribution of these negative men-
tions, it’s crucial to analyse the consequences and development
in human resources. As for negative mentions in Service Friend-
liness subcategory, the month of July contained the highest
number of these mentions. This was caused mainly by to orien-
tation of the hotel on leisure groups. The reception staff is forced
to process high number of check-ins and check-outs at the
same time while trying to deliver high standard of service. As the
staff is sometimes overwhelmed by the requests and is put
under high level of stress, the friendliness is decreasing and the
reception workers are mainly focusing on the correct prose-
cution of these activities while maintaining the basic level of
service. For December, the situation is slightly changed as the
hotel targets upper-scale of customers, who are having higher
expectations on service quality and level and are paying higher
rates.

The high number of negative mentions in Reception sub-
category in January and December is mainly caused by the
high-end clientele and as well by the seasonal reductions in
reception staffing. The other factor that is directly influencing the
amount of negative mentions is the cumulating of activities. For
July, the main reasons were identified in previous paragraph.
The lack of service professionalism was identified in June and
July. For these months, mainly the high number of part-time
employees and high occupancy are causing the occurrence of
negative mentions within this subcategory.

Figure 3 describes the evolution of overall sentiments with-
in selected subcategories after taking into account positive,

negative and neutral mentions within the reviews. The best
sentiment evaluation for Reception was in March and May. For
both months, the main reason is in the training of the employees
during the February and May. On Prague hotel market, the
lowest occupancy can be identified at the end of January (after
the Orthodox Christmas) and during the February. During this
period personal strategy is being created and the trainings are
being prosecuted. The next round of trainings is connected to
hiring of part-time employees on operational positions (front
office agents, receptionists, waiters and waitresses, housekee-
pers) during May.

Relatively low level of Service Friendliness in mainly caused
by the dominant market segment of business groups and
individuals with different needs for interpersonal communication.
Even though the highest number of complaints is being
identified in July, the overall evaluation is balanced by relatively
high number of appraisals which is caused by significant
differences in the quality of services delivered by full-time and
part-time employees.

5. Conclusions and Implications

Based on the previously mentioned results of text and
sentiment analysis, the conclusion can be made. Major
inconsistencies connected to quality of services provided by
front-office employees are directly connected to the human re-
sources management and employee training and development.
Namely the constant and sustainable development of em-
ployees during the whole year. Training of employees during low
occupancy is efficient in short terms but in long-term, high level
of stress and no re-training is causing the decrease in quality
perception and evaluation.

As proposed by Vildova, Martincik, Tluchor & Jakubikova
(2015) quest satisfaction is highly influenced by the level of
services provided by the hotel staff. To improve and maintain
high level of provided services, it is crucial to create sustainable
human management strategy including employee training and
development while maintaining high level of employee satis-
faction (Dohnalova & Legnerova, 2018).

The practical implication can be made on several levels.
While focusing on the institutional level, it is important to provide
the future hoteliers and hospitality workers with updated infor-
mation and education connected with research and modern
approaches. Using case studies and applied research results
lead to better perception of the services provided within the
hospitality industry and decreases the need for further training
and retraining in hotel operations. This approach of connecting
research and education is for example proposed by Studnicka &
Plzakova (2017).

From the business point of views, it is important to build
strong and sustainable human resources strategyy (Pop, 2016).
Focusing on long term and sustainable training and develop-
ment of full-time employees is key goal to maintain high level of
service quality and quest satisfaction. As well, hoteliers should
reduce the fluctuation and proportion of part-time unqualified
employees, where the training is done for approximately 3-4
month of very stressfull work. Reduction of fluctuation is directly
connected to employees commitment to employer and build of
trust and loyalty.

When focusing on employee training, human resources
managers should not build thein programs only based on the
standard operations procedures but as well on the soft skills,
emphaty, interpersonal and intercultural communication and
stress handling and time management.
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1. Introduction

DoE is a test or series of tests that enables the experimenter
to compare two or more methods (Evans and Lindsay, 2011). It
determines the better or controllable factors in order to optimise
the yield of a process or minimise the variability of a response
variable. This type of technique was first used by Fisher at the
start of the twentieth century, but its application in the quality
field has been most commonly associated with Taguchi
(Johnson, Hutto, Simpson and Montgomery, 2012). It was
Taguchi's application to industrial processes and products that
gained the technique international acclaim. The technique, with
the use of statistically designed experiments, enables an
understanding of the effect, and can quantify the significance of
a variable factor (parameter), and its contribution to changes in
output (Sinha, 2011). Correctly implemented, it can optimise the
process or product under investigation by exploiting the non-
linear effects of the process parameters on the performance
characteristics in order to determine settings that minimise va-
riation within that product or process (Johnson et al., 2012).
Common variation within a process is known as noise. It can
occur as a result of ageing machinery and parts, inconsistent
operating conditions ranging from atmosphere to operator skill,
and fluctuation within predetermined settings (Simms and
Garvin, 2002). Optimising the process involves determining the
signal and control factors in the process and selecting the

optimal parameter settings that are least sensitive to this noise.
Signal factors are those that affect only the level of output, and
control factors are those which affect the variation in output. If
both are optimised the result is a robust process with reduced
non-conformance and variability.

The reduction in non-conformance and variability is based
on the assumption that if a process performs well in adverse
conditions (as a result of noise factors) it will perform con-
siderably better in normal conditions (Aboelmaged, 2010).
Hence, this study examines the effectiveness of DoE as a
management tool in reducing variation. It determines the ability
of DoE in improving processes in various functional areas of
business. The study is guided by the following research ques-
tions (RQs):

� RQ1: Is DoE capable of reducing product and process
variation in the automotive component manufacturers in
South Africa?

� RQ2: Does DoE influences product improvement through
reformulation during product development?

� RQ3: Is DoE has the ability to reduce variation in various
functional business areas?

The rest of the study discusses literature review, metho-
dology used, study results, discussion, implication of results for
policy and practice, study limitations, conclusion and future
research required.

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Effectiveness of the Design of Experiments (DoE) on Variation
Reduction: Empirical Evidence for the Automotive
Component-Manufacturing Sector in South Africa

Robert Walter Dumisani ZONDO

Senior Lecturer / HOD: Department of Entrepreneurial Studies and Management,
Durban University of Technology (DUT), Durban, South Africa

E-mail: dumisaniz@dut.ac.za

Abstract

In today’s modern manufacturing environment, any process variability is an attack on quality and throughput.
Variability reduction is paramount and necessary if higher levels of quality are to be obtained. Hence, this study
evaluates the effectiveness of the Design of Experiments (DoE) as a strategic tool for reducing variation in the
automotive component manufacturers in South Africa.
As with the evolution of the manufacturing process, methods to identify and eliminate process variability are
developed. Most of these methods are based on statistical DoE. A DoE is a test or series of tests that enables the
experimenter optimise the yield of a process or minimise variability. Consequently, this study focuses on the
effectiveness of DoE for variability reduction in the automotive sector in South Africa. Of the 193 individuals identified
for participation, 164 completed the questionnaires. Middle-level Managers from four automotive component-
manufacturing companies in the eThekwini District Municipality participated in the study. The study investigated
production and the related experiences of the automotive component manufacturing companies that have adopted a
DoE strategy. Descriptive and correlation were used to analyse data.
The results indicates that DoE reduces product variation in the automotive component manufacturers in South Africa.
In order to maximise performance, a comprehensive variability reduction policy must be developed, which aligns DoE
tools to business performance. DoE has the ability to screen a large number of variables to find important ones during
product reformulation process in the Product and Development functional areas.

Keywords: automotive component manufacturers; design of experiment; functional areas of business; variation reduction.
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2. Theoretical Consideration

This section discusses the overview of DoE as a ma-
nagement tool that reduces variation. It elaborates on the
management approach for DoE success.

2.1. Brief overview of DoE as a management tool
that reduces variation

This section commences by defining a DoE. Its approach as
a statistical tool that reduces variation is explained.

The DoE is a statistical technique that has been adopted to
perform experimental studies focused in product and process
improvement (Sinha, 2011). DoE differs from observational
statistical studies in that the factors of interest are controlled by
the experimenter, rather than simply observed through the
selection of randomised samples (Evans and Lindsay, 2011).
Although many authors are enthusiastic about the use of DoE
(Johnson et al., 2012), there is a wide gap between theoretical
development and its effective application in industry (Sinha,
2011). The difficulties faced by users of statistical tools are often
neglected and have caused some reluctance in their im-
plementation. Moreover, the practical results obtained with DoE
are sometimes far from what would be expected. According to
Pepper and Spedding (2010), the knowledge and employment
of DoE is not significant even in larger and developed com-
panies. Nuno, António and Celma (2006) in Aboelmaged (2010)
indicate that DoE is not an easy technique to be applied due to
limitations in technical knowledge of the product and tech-
nologies involved. Salah, Rahim and Carretero (2010) indicate
that an inadequate training in basic statistical concepts and
methods by the engineers and other process specialists, as well
as the lack of computing and software resources to support the
application of statistically designed experiments are some of the
limitations.

As pointed out by Park, Ntuen and Park (2009), statistical
models can rarely transform poor engineering knowledge into
useful information. However, Ghosh and Maiti (2014) state that
practitioners cannot become experts in statistics and select the
appropriate techniques to use. In their opinion, it is necessary to
develop statistical methods into easily understood strategies for
solving specific problems.

Some methodologies and approaches to guide the expe-
rimental process emphasising technical issues on the use of
statistical techniques, namely DoE, have been presented in
historical literatures (Anderson-Cook, Patterson and Hoerl
(2005); Montgomery, 1992; Antony, 1999; Taguchi, Chowdhury,
and Wu, 2005). Successfully implementations of statistical
techniques in industry are also presented in many papers.
Rarely published and discussed are unsuccessful experiments
in which the expected information was not obtained for a variety
of reasons that are not evaluated (Salah, Rahim and Carretero,
2010). On the same note, Sinha (2011) indicates that there are
difficulties in experimental studies, particularly, in the application
of DoE. Whilst a large number of companies are not successful
in the application of DoE (Salah et al., 2010), the majority
of such studies are omitted. Lack of management commitment
and training, as well as inadequacy in employing statistical
techniques are usually pointed out as the main reasons of failure
(Heavey and Murphy, 2012). On the other hand, Tanco, Viles,
llzarbe and A’lvarez (2009), alluded to the fact that managers are
unaware of the importance of statistical techniques in processes
and products development. Although it is impossible to assure
that statistical techniques will permit the attainment of the
defined objective, it is important to reinforce the idea that non-
statistical aspects in planning and conducting experiments are
as important as the formal design and analysis (Vinodh, Kumar,
and Vimal (2014). However, this study examines the effecti-
veness of DoE as a management tool to reduce variation in the
automotive component manufacturing companies in South
Africa.

2.2. Management approach for DoE success

Experimental studies may fail not only as a result of lack of
technical knowledge or wrong use of statistical techniques, but
also due to lack of planning (Vinodh et al., 2014). To overcome
this gap, considering the experiences in planning experimental
programmes and what hinders or helps the process of effective
application of experimental designs, Ghosh and Maiti (2014)
explain that it is necessary to pay special attention to the
following organisational and technical management aspects.
Consequently, this study examines the effectiveness of DoE in
improving processes in various functional areas of business.

2.2.1. Organisational management aspects:

Staff responsibility. It is top management responsibility,
through attitudes and leadership, to create an environment that
stimulates a culture of continual improvement and change
(Vinodh et al., 2014). Staff motivation and commitment are
critical to the success of statistical techniques implementation
on products and processes development. Careful allocation of
material and human resources based on cost-benefits analysis,
and training human resources in statistical techniques ne-
cessary to improve product and process must be continuous if
the improvement effort is to be sustainable. An adequate training
programme should help employees discover innovative ways to
improve the organisation and shoulder the responsibility for
effecting improvements (Aboelmaged, 2010).

Team approach. Modern management practices usually
make use of multidisciplinary teams to collect and analyse
specific subjects. For instance, in the biomedical and phar-
maceutical industry, multidisciplinary research teams typically
work closely together (Bisgaard, 2008). Even employing sta-
tistical methods, the process and product complexity imposes
formal creation of multidisciplinary teams to share experiences
and specific technical knowledge to get improvements. Sta-
tistical methods, like experimental design techniques, works
only in conjunction with scientific knowledge, not as a substitute.
The multidisciplinary team should include a formal supervisor
with responsibilities and authority defined by top management,
who should be an effective communicator with good inter-
personal skills and awareness of group dynamics. The team
also needs someone well trained in statistical techniques and
people from different hierarchical levels and activities depending
on the problem to be analysed. Sharing experiences and
individual knowledge is critical to assure a deeper under-
standing about the process and the product, providing more
efficient ways to design experiments and to attain the study
objective.

Opportunities identification. To support continual im-
provement, the identification of opportunities should be a
systematic activity that results from a culture background
encouraging innovation and people participation (Vinodh et al.,
2014). It requires research and knowledge, which can be
efficiently achieved through team approach and adequate tools.
Brainstorming, benchmarking and technical literature may be
ways to identify opportunities.

2.2.2. Technical aspects:

Measurements. Special attention should be paid to
gathering data. Defining a measurement system, including
human resources, equipment and measurement methods, is
a fundamental aspect in planning experimental studies
(Aboelmaged, 2010). Actions to be taken include the definition
of a responsible person for performing the experiments, the
identification of infrastructure and equipment that should be
used and how to use it. Besides, it is important to assure that
equipment exists, is suitable, accessible and calibrated.
Procedures defining how to use it may be useful. The quality of
a measurement system is usually determined by the statistical
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properties of the data it produces over time (Sinha, 2011).
Although statistical properties of the measurement system may
change as the items being measured vary, there are funda-
mental properties that define a “good” measurement system
(Vinodh et al., 2014).

Documentation. Mistakes in experimental procedures affect
the validity of results and the success of research (Sinha, 2011).
Detailed documentation and rigorous definition of previous and
following tasks are essential and particularly appropriate for
complex experimental studies. Fundamentally, it is necessary to
identify clearly what has to be done, why it has to be done, the
way it must be done, when it must be done and who is going to
be involved in the practical part of experimentation. All
documentation, including data collection forms, must be easy to
use, understandable and avoid misinterpretations.

3. Methodology

The method used in this research will be discussed under
the following headings, namely: research design and approach,
the target population, sample size, data collection as well as the
measurement and analysis.

3.1. Research design and approach

This study was quantitative in nature. Bryman and Bell
(2007) explain that the quantitative approach involves the use of
statistical procedures to analyse the data collected. Conse-
quently, after the measurements of the relevant variables, the
scores were transformed using statistical methods. The study
was also conclusive in design. Conclusive studies are meant to
provide information that is useful in reaching decision making
(Yin, 2008).

3.2. Target population

Four automotive component manufacturers in the eThekwini
District Municipality participated in the study. The target popu-
lation comprised of 193 Middle Managers. These individuals
were either operating from production or administrative sections
of the companies.

3.3. Sample size

A simple random sampling technique was used to select the
participants. A sample size of 164 Middle Managers participated
in the study. This comprised of 105 Middle Managers from
production and 59 from administration.

3.4. Data collection

The collection of data was achieved by physically distributing
the questionnaires to the Human Resource departments of
participating companies. Similarly, the completed questionnaires
were returned to the researcher via the Human Resources
departments of the four participating companies. One-hundred-
and-seven questionnaires were returned, representing an 85
per cent response rate, considered high compared with the
norm for survey responses (Baruch and Holtom, 2008). The
main reason for this high response rate was due to the invitation
letter sent to the participants and consistently following up the
questionnaires through telephone calls.

3.5. Measurement and analysis

In line with research framework, the study measured 15
variables using the questionnaire. It employed a Likert scale,
ranging from 1 (strongly agree) to 5 (strongly disagree).
Descriptive and correlation analysis were used to test the
two objectives.

� The influence of DoE as a management tool that
reduces variation: Four items are listed as the influence
of DoE as a tool to reduce variation. These include DoE
as a tool that: eliminates confounding effects where the
effects of design variables are mixed up; determines the
important variables that need to be controlled; deter-
mines the unimportant variables that may not need to be
controlled; and measures interactions.

� The ability of DoE in improving processes in various
functional areas of business: The following variables
measured the ability of DoE in the various functional
areas of the automotive business. These include:
• Research: to screen a large number of variables to find

important ones;
• Product development: to develop new products;
• Quality control: to set specifications on quality charac-

teristics;
• Purchasing: to establish product specifications;
• Engineering: to find optimum machine operating pa-

rameters.

The Statistical Package for the Social Sciences (SPSS)
version 23.0 was used to analyse data.

4. Study Results
4.1. The impact of DoE as a management tool
that reduces product variation

The following Table 1 presents the impact of DoE as a
management tool that reduces product variation. It provides
responses for both the administrative and production Middle
Managers.

Middle Managers in Table 1 agreed that DoE has an impact
on reducing product variation. Critical factors on its ability to
determine the important variables that needs to be controlled is
at 98 per cent, measures interactions at 84 per cent and
determines the unimportant variables that may not need to be
controlled at 82 per cent. However, the elimination of con-
founding effects, whereby the effects of design variables are
mixed up, had a low response at 71 per cent.

In addition, the correlation analysis was used to test the two
objectives. That is, the influence of DoE as a management tool
that reduces variation, as well as the influence of DoE as a
management tool in various functional business areas.

4.2. The influence of DoE as a management tool
that reduces variation

The Pearson correlation tests were used to find any
significant relationship between study variables, where any two-
study variables are dependent or independent of each other,
and to find the direction and strength of dependency (Cooper
& Emory, 1995). Correlation can reveal the significance of
correlation; if significant, whether it is positive or negative
(direction of correlation) as well as the strength of the correlation.
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Table 1. Impact of DoE as a management tool
that reduces product variation

Source: data from research survey
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The tests for significant relationships between the variables
for the influence of DoE as a management tool in Table 2, with
the product and process performance, were done on both sub-
sections 4.2.1 and 4.2.2. The two performance variables
include: product improvement through reformulation in Product
Development and process optimisation through quality control
tools. These two variables are tested with DoE study variables:

� to eliminate confounding effects where the effects of
design variables are mixed up;

� to determine the important variables that need to be
controlled;

� to determine the unimportant variables that may not need
to be controlled;

� and to measure interactions.

QUALITY
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*Correlation is significant at the 0.05 level (2-tailed)
Table 2. Influence of DoE as a management tool that reduces variation

Source: research data, 2018

4.2.1. The influence of DoE and product improvement
through reformulation in Product Development

The following DoE variables in Table 2 do not statistically have
a significant relationship with product improvement through re-
formulation in Product Development. These include DoE variables
to:

� determine the important variables that need to be con-
trolled [r(164=0.083, p>0.05)];

� determine the unimportant variables that may not need to
be controlled [r(164=0.084, p>0.05)]; and

� measure interactions [r(164)=0.078, p>0.05)].

However, the variables of DoE that ensure that it eliminates
confounding effects where the effects of design variables are
mixed up and the variable for product improvement through re-
formulation during the product development, have a coefficient
r-value of 0.264 (at p<0.05). This is a directly proportional and
medium correlation between the two variables. Respondents
believe that, as the DoE becomes influential in reducing va-
riation, products improve during the process of reformulation
(that is, alteration or revision).

4.2.2. The influence of DoE and process optimisation
using quality control tools

The following DoE variables in Table 2 do not statistically
have a significant relationship with process optimisation using
quality control tools such as Statistical Process Control. These
include DoE variables to:

� eliminate confounding effects where the effects of design
variables are mixed up [r(164)= -0.164, p>0.05)];

� determine the important variables that need to be con-
trolled [r(164)= -0.053, p>0.05)];

� determine the unimportant variables that may not need to
be controlled [(r(164)= -0.147, p>0.05)]; and

� measure interactions [r(164)= -0.105, p>0.05)].

4.3. The ability of DoE to reduce variation
in various functional business areas

The Pearson correlation tests were used to find any signifi-
cant relationship between study variables, where any two-study
variables are dependent or independent of each other, and to

find the direction and strength of dependency. The tests for sig-
nificant relationships between the variables for the influence of
DoE as a management tool that reduces variation on Table 3
with the product and process performance were done on both
sub-sections 4.3.1 and 4.3.2. The two performance variables
include: product improvement through reformulation during
product development and process optimisation through quality
control tools. These two performance variables are tested with
the study variables. Consequently, the study variables are ca-
tegorised in accordance to various functional business areas.
These include:

� Research: screens a large number of variables to find
important ones;

� Product Development: develops new products;
� Quality Control: sets specifications on quality charac-

teristics;
� Purchasing: establishes product specifications;
� Engineering: finds optimum machine operating parame-

ters.

4.3.1. Ability of DoE on product improvement
through reformulation during product development

The following influences of DoE variables in Table 3 do not
statistically have a significant relationship with product impro-
vement through reformulation. They include the following DoE
variables:

� Quality Control: to set specification on quality charac-
teristics [r(164)=0.185, p>0.05)];

� Purchasing: to establish product specifications
[r(164)=0.173, p>0.05)];

� Engineering: to find optimum machine operating para-
meters [r(164)= -0.091, p>0.05)].

However, the ability of DoE that ensures that it screens a
large number of variables to find important ones (in the Re-
search functional area) with a coefficient r-value of 0.336 (at
p<0.05), and has the ability to develop new products (during
product development functional area) with a coefficient r-value
0.430 (at p<0.05), has a directly proportional and medium corre-
lation between them. Respondents believe that, as the ability of
personnel to use DoE tools becomes stronger, companies are
able to screen a large number of variables to find important
ones, and develop new products.
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4.3.2. The ability of DoE on process optimisation
using quality control tools

The following DoE variables in Table 3 do not statistically
have a significant relationship with process optimisation using
quality control tools such as SPC. They include the following
DoE variables:

� Research: to screen a large number of variables to find
important ones [r(164)= -0.039, p>0.05)];

� Purchasing: to establish product specifications
[r(164)= -0.055, p>0.05)].

However, the ability of DoE ensures that: it develops new
products (in the Product Development functional area) with a
coefficient r-value of 0.206 (at p<0.05), it sets specification on
quality characteristics (in the Quality Control functional area)
with a coefficient r-value of 0.581 (at p<0.05), and it finds
optimum machine operating parameters with a coefficient
r-value of 0.544 (at p<0.05). These are directly proportional
and medium correlations between the three variables.
Respondents believe that, as the ability of personnel to use
DoE tools becomes stronger, companies are able to develop
new products, set specification on quality characteristics, and
find optimum machine operating parameters.

5. Discussions

The study examined the production and related experiences
of four automotive component-manufacturing companies that
have adopted a DoE strategy. The four companies operate in
the eThekwini District Municipality in KwaZulu-Natal in South
Africa. Consequently, this study assesses the effectiveness of
DoE as a management tool for the reduction of variation. It
assesses the ability of DoE in improving processes in various
functional areas of business. The results indicate that DoE has
an impact in reducing product variation. This is shown by a
huge percentage response agreeing with the influence of DoE
on variation reduction. For the success of DoE, Aboelmaged
(2010) advised that there should be an adequate training
programme that helps employees discover innovative ways to
improve the organisation and shoulder the responsibility for
improvements. It has also been established that DoE eliminates
confounding effects where the effects of design variables are
mixed up. Its techniques have the ability to screen a large
number of variables to find important ones (in the Research
functional area) and develop new products (in the Product
Development functional area). This is supported by Vinodh et al.
(2014) who insists that DoE requires research and knowledge

that can be efficiently achieved through team approach and
adequate tools. Brainstorming, benchmarking and technical
literature may be ways to identify opportunities.

6. Implications of Results for Policy
and Practice

DoE methods have achieved considerable success in many
industries (Evans and Lindsay, 2011). This research has es-
tablished that DoE has the capability to reduce variation in
automotive component manufacturing companies in SA. Be-
sides the achievement of the study objective, the following
conclusions can be made. DoE has the ability to:

1) eliminate confounding effects where the effects of design
variables are mixed up; and

2) screen a large number of variables to find important ones
during product reformulation processes in the Product
and Development functional area.

7. Study Limitations

The study was limited to the automotive component ma-
nufacturing industry within the eThekwini District Municipality.
The investigation was conducted in four companies that have
adopted DoE. Hence, the result cannot be generalised to other
companies operating in other sectors of the economy.

8. Conclusion

In order to maximise performance, a comprehensive varia-
bility reduction policy must be developed, which aligns DoE tools
to business performance. DoE creates a working environment
that encourages worker participation and provides opportunity
for improving business performance through the reduction of
variation in both the products and processes (Vinodh et al.,
2014). It is a system that can be used to screen a large number
of variables and eliminate their confounding effects where the
effects of design variables are mixed up (Sinha, 2011).

9. Future Research Required

The nature of this study did not allow the investigation to
determine the long-term DoE survival to a wider sector of the
economic activity. It is recommended that a future study should
examine the following issues in greater depth:
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*Correlation is significant at the 0.05 level (2-tailed)
Table 3. Ability of DoE to reduces variation in various functional areas of business

Source: research data, 2018
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� when to use and when not to use a DoE system; and
� the applicability of DoE to other industrial sectors.

The study investigated the effectiveness of DoE as a ma-
nagement tool for the reduction of variation. It examined the
ability of DoE in improving both the products and processes in
various functional areas of business. The results indicate that
DoE has an influence in reducing product and process variation.
It has the ability to screen a large number of variables to find
important ones during product reformulation process in the
Product and Development functional areas.
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1. Introduction

Consider a multiphase service system consisting of N
components that receive a heterogeneous flow of requests
moving along various fixed routes [1, 2]. Such systems can be
construction project management systems, as well as many
other systems of this class, including: distributed computing
systems with multiple data centers [3], conveyor systems of
reconfigurable multi-product industries [4], transport flows [5],
service systems in multi-channel institutions [6] and a number
of others.

One of the important tasks is to plan the loading of such
systems, which receive a heterogeneous flow of requests with
fixed routes for their processing by various nodes of the system
[7, 8]. A direct consequence of load optimization is to improve
the quality of processing at each stage of operation, and in
General-at the output of the system.

Building an adequate mathematical model of such a system
will allow you to choose its structure that optimizes the loading
of individual nodes using various criteria, such as the criterion of
uniform loading of the system, the criterion of its maximum load,
and a number of others.

2. Theoretical analysis

Let's assume that a multiphase service system consisting of
N request processing centers receives a multiple stream of
tasks with fixed routes for their solution [1, 9] (Fig. 1). There are
a total of J task sources.

Here, the i-th data center (i=1,...,N) consists of Si identical
components and is intended for processing certain types of
requests. The presence of various fixed routes will be taken into
account as follows. Analysis of this system allows you to

determine the need for solving a problem on one (i-th) data
center (i=1,..,n) for the j-th source of tasks (j=1,...,J) and
determine the intensity of the task flow. For non-priority service,
the overall need for i-th service is

where λi
j – the intensity of the task flow to the i-th service center

from the j-th task source. Thus, λi is the intensity of the task flow
to the i-th service center. Then each service center can be
considered as a multi-channel Queuing System (QS). In this
problem, the most significant characteristic of the obtained QS
is the probability of full load, which is determined by the following
formula:

where µi – service intensity at the i-th service center.
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Figure 1. Multiphase service system
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Using these expressions, you can choose the best option
that ensures consistency in the flow of requests, the number of
service centers and equipment units, and the type of equipment
with a certain bandwidth

As an optimization criterion, we will take the achievement of
a uniform system load. This choice is due to the fact that we do
not know in advance what type of requests will be received for
service at any given time. Therefore, the more uniform will be
the load on the system, the more reserve her performance in
General. It is also necessary to provide for the appearance of
new types of requests. Since we cannot predict what resources
will be used to solve them, a uniform reserve of productivity for
each resource seems rational [10, 11].

Thus, you need to find such a number of components for
each processing center that the system load would be uniform.
This will guarantee the specified level of service quality.

The corresponding optimization problem has the following
form

Here the uniform loading criterion D(P) is defined as

where Pmean is defined by the following formula

where P – n-dimensional probability of full load. Each of its
coordinates indicates the probability of a full load of the co-
rresponding data center and has the form (2).

Restrictions are the cost of the application processing pro-
cess (4) and capital costs (5). Here where si – the cost of
servicing a single application for the i-th type of serviced
applications, C – resources allocated to the system; where ci

cap

expenditures for the i-th type of equipment; Scap – resources
allocated for capital expenditures.

When investigating various solutions, we obtained a
sufficient condition for the minimum of the objective function (7):

To find other solutions other than type (8), we must:
1. Find the extremum points of the target function.
2. Find the boundary points of the area where the target

function is defined.
3. Compare the values of the target function at the extre-

mum and boundary points and select the minimum value.
But to find the extremum points, one must look for the

derivative of the objective function and, in particular, one must

differentiate Si! and by variable Si, which can't be done

directly. Therefore, the problem of approximating the function (7)
arises. To estimate Si! we will use the Stirling formula

the relative error of which does not exceed

– Si the first terms of the exponent decomposition.

Due to the fact that this series is absolutely convergent and

we estimate this partial sum of the series as

an exponent

Taking into account the obtained approximations, we write
down new probabilities

Thus, expressions (1) and (11) constitute a mathematical
model of a distributed system with multiple application service
centers.

The solution of the form (8) is unique [1]. Thus, in addition to
the necessary condition (8), a sufficient one is obtained, which
is reflected in the theorem.

Theorem. Let S1,...,SN satisfy the conditions (4)-(6) and ge-
nerate an n-dimensional probability P=(P1,...,PN). Then in order
for S1,...,SN to be the solution of the problem (3)-(6), it is nece-
ssary and sufficient to perform (8).

From this theorem, we can conclude that the solution of the
original problem is reduced to finding such values Si (i=1,..,N),
the probabilities of full loading from which will satisfy the
condition (8). Conversely, if Si (i=1,..,N) values are somehow
found for which condition (8) holds, then this is the number of
components for each request processing center, at which the
system will work optimally in terms of the selected criterion.

Unfortunately, in practice (8) is not always fulfilled. This is
influenced by the discrete nature of the dependence of function
(7) on integer variables Si, as well as the possibility of different
solutions to equation (8). Therefore, this task assumes that the
administrator chooses the mode of operation of the system (i.e.
how "heavily" it should be loaded).

3. Method of solving the problem

The purpose of this section is to find such values Si (i=1,..,N)
for which condition (8) is satisfied. it is not Difficult to verify [1]
that function (7) is monotonically decreasing. Based on the
specifics of constraints (4) and (6), we can conclude that the
region containing probability is in the range from

Let's assume that there is a certain area in which the solution of
the problem is sought. In [1] it is shown that if the leftmost point
of this region does not satisfy the constraints (4)-(6), then no
point in the region will satisfy them. This is easy to see from the
view of restrictions (the shaded area in Fig. 2). Then the solution
of the problem is reduced to the following algorithm:

� For each service center, you must find the values within
which the probability of full load will change. Because
each function PI depends only on Si and does not
depend on Sj (j≠ i), and because each function (7) is
decreasing relative to the argument Si, you can use a
dichotomy.

� If the resulting n-dimensional cube (or some part of it)
belongs to the definition area, then find the minimum in it
by simple iteration.

� If the n-dimensional cube lies outside the definition area
(this is checked by the belonging of its left point to the
definition area), then it is necessary to consider a new
area for finding solutions, which is obtained from the
previous one by reducing each coordinate by 1.

Consider the operation of this algorithm in the following
example (Fig. 2). Let's assume that there are only 2 service
centers. Suppose that when searching for the area where the
probability value that provides the minimum of the objective
function should be located, we get area 1. Since it does not
belong to the definition area (i.e., none of its points satisfies the
constraints of the problem), each of the coordinates (S1,...,Sn) is
reduced by one, and the solution is searched for in area 2. Since
no point in this area also satisfies the constraints, area 3 is
considered as a new area.
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4. Experimental part

The proposed approach to creating a mathematical model of
a construction management system can be applied when
building models not only of such systems, but also of other mul-
tiphase application processing systems moving along various
routes, in particular, conveyor systems in construction projects.

Based on the results of modeling the system and the
proposed numerical method for its solution, a multi-agent
software package for analysis and synthesis of a construction
project management system with service complexes was
implemented. The result of this work is the construction of a
system for selecting the optimal composition and structure of the
control system.

The following values are sent to the complex input:

� the intensity of the input task flow λi and intensity of
service µi (i=1,…,N);

� probability P, which should be approximately equal to the
probability of full load of each service complex;

� resources allocated per month C;
� resources allocated for capital expenditures Ccap;
� funds required for servicing one task for each type of

problem to be solved сi;
� capital expenditures for each type of equipment сi

cap .

The structure of the complex is shown in Fig. 3.

The result of this subsystem is the number of Si components
providing construction for each service center, in which the load
of the construction management system was uniform.

The developed software package for selecting the structure
of a construction management system can be used in the ana-
lysis and synthesis of similar systems, the features of which are
the presence of various fixed routes and multiple data centers.

5. Conclusions

Thus, the following results are obtained:

1. A mathematical model of a construction management sys-
tem with several service centers is constructed, taking
into account the multiplicity of routes of the incoming flow
of applications.

2. It is shown that equality of probabilities of full loading of
service centers among themselves is a necessary and
sufficient condition for uniform loading of a construction
management system with several service centers.

3. A heuristic algorithm for solving the problem of ensuring
uniform loading of the system is proposed, taking into
account the monotony of the probability of full loading of
each service center.

4. Developed a software package that selects the optimal
composition of the system in terms of its uniform loading.
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Figure 2. Operation of the heuristic algorithm for selecting
the optimal composition of the system to improve the quality

of its operation

Figure 3. Structure of a multi-agent software package
for analysis and synthesis of a construction project

management system:
PA – preplanning agent; IVPAl – intelligent work planning
agent for the center l, l=1,…,L; CA – coordination agent
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1. Introduction

The continuing increase of the number of vehicles leads to
the problem of traffic jams and air pollution in Jakarta. At the
"Expert Group Meeting on Planning and Assessment of Urban
Transportation Systems" Conference in Nepal 2016 (source:
unescap.org), Head of the Traffic Management Division of the
Jakarta Transportation Authority, Ferdinand Ginting, delivered
several targets by 2030, one of which is 60% of travel using
public transportation. In addition to the problem of increasing
numbers of private vehicles and traffic jams in Jakarta, the air
quality in DKI Jakarta is declared unhealthy based on data from
an online air pollution map provider site AirVisual. On 13
October 2019 the value of Jakarta's air quality index (AQI) was
169 when the good air quality range is 0-50 and for acceptable
but there may be a risk for some people is 51-100.

Two new transportation modes in Jakarta, the MRT (Mass
Rapid Transit) and LRT (Light Rail Transit) were also discussed
at the conference. Limited land makes the government to
explore the use of underground space. Phase 1 of the Jakarta’s
MRT officially operates on March 24, 2019 with 13 stations
connecting Lebak Bulus to HI Roundabout. It is hoped that
the stations will be close enough to the central business
districted of Jakarta so it will be effective. The accuracy of MRT’s
arrival time still achieves a perfect 100% from around 6,000 trips
since the start date to July 2019. Until October 30, 2019, the
MRT recorded average number of passengers around 88,791
people/day and it will be increasing in the future (source:
economy.okezone.com). The MRT itself targets to carry 130,000

passengers a day. However, the target is estimated to only be
realized in 2022, four years after the MRT is in operation.

MRT as a new transportation mode in Jakarta is expected to
provide an additional option of public transportation in Jakarta.
There was some excitement that finally Jakarta has its MRT
after so many years as there were several failed plans to start
the development of MRT project before it finally happened. The
route in the first phase is focused on the central business district
of Jakarta that is normally heavy with the traffic all day long, so
there is a high hope that the MRT will ease Jakarta’s traffic. With
the excitement and high hope on the operation of MRT, it is
expected that people will get a good service quality so that
people can trust and choose to use the MRT as their daily
transportation mode. This study will try to answer how is the
service quality of MRT in the initial stage of its operation? Is it in
accordance with the wishes and needs of the community? So
that early feedback from its newly operated MRT can be ob-
tained to provide a better service to its customers.

2. Materials & Methods

Questionnaires were distributed using the Google forms link
to people who had previously used MRT. And 156 respondents
have been obtained with 8% of allowance for desired margin of
error. There are 34 service quality attributes that were adapted
from PM No. 48/2015 as the service quality of the national
standard for passenger modes of rail transportation and the
service quality of international standards from EN 13816 as the
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Abstract

To overcome the problem of increasing numbers of vehicles, traffic congestion and poor air quality in the Greater
Jakarta area, the government encourages people to use public transportation. The community's decision to use public
transportation is very dependent on the quality of service from the transportation itself. On March 24, 2019, Phase 1
mass rapid transport (MRT) officially operated in Jakarta with 13 stations. As a new mode of public transportation, it
is hoped that the MRT will be able to provide optimal service quality so that it can gain people trust and choose MRT
to be their daily transportation. By using Servqual model and Kano method, it will be identified how the current quality
of MRT services and what are the service quality attributes that can improve performance optimally. The service
attributes used are adapted from PM No. 48/2015 as a national standard service quality for railroad transport
passengers. A total of 156 questionnaires were distributed to respondents who have used the MRT, six months after
the operation of the MRT. The result of the comparison between expectations and service performance with the
Servqual method shows that the dimension that has the highest gap score is the Responsiveness dimension with a
value of -0.86. The Kano model produced seven service attributes in the "Attractive" category, ten in the "One
Dimensional" category and one in the "Must Be" category. The integration of Servqual and Kano resulted five service
attributes that are prioritized to improve the service quality of Jakarta MRT.
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main external reference for improving service quality standards
(Hakim et al., 2018). The variables measured using a Likert
scale with the formulation of questions in the questionnaire can
be seen in Table 1.

The questionnaire was made in three parts namely service
quality questionnaire, Kano questionnaire for functional and
dysfunctional. Service quality questionnaire serves to compare
the customer expectations with the actual performance that has
been experienced by the customers of Jakarta’s MRT services.
While the functional and dysfunctional questionnaires function
as input data for the Kano model.

3. Results & Discussion

The Servqual method resulted a gap score that is used to
identify the satisfaction felt by the customer for the services
provided by the Jakarta MRT. This value is obtained from a
comparison of the results of the questionnaire expectations and
actual performance of the Jakarta MRT services. To facilitate
visual analysis of the result from the gap score recapitulation
diagram consisting of 4 quadrant is made. The diagram is split
by two lines that intersect perpendicular to the point (X, Y) where
X is the average performance of all service attributes and Y is
the average expectation of all service attributes that affect
customer satisfaction. The diagram can be seen in Figure 1
below.

Quadrant I (Top Priority) contains attributes that are
considered important by visitors but in reality these attributes do
not fulfill the customer expectations. The level of actual per-
formance of these attributes is lower than the level of customer
expectations of these attributes. So that the attributes mapped

in this quadrant are prioritized for further performance improve-
ment in order to satisfy Jakarta MRT customers. The attributes
in this quadrant are attribute A1, namely "Emergencies-related
information is displayed in pictures" where at present the infor-
mation available on the train related to an emergency condition
is the availability of fire extinguisher, how to use the emergency
intercom and how to use the emergency exit between carriages
and emergency exit train. But there is no information such as the
steps that Must Be taken if an emergency situation occurs such
as in the case of fire or earthquake.

Quadrant II (Maintain) consists of attributes that have high
levels of expectation and performance and Must Be maintained
for the future because they are considered very important /
highly expected, and the results are very satisfying. The attri-
butes contained in this quadrant are the RL 1 attribute that is
"Train arrival time according to schedule". RL 2 is "Train travel
time according to schedule". RL 3, namely "Train route infor-
mation available". T1 is "Comfort of facilities at the station and
on the train". T2, namely "Cleanliness of facilities at the station
and on the train". T4, which is "Handhold facilities for standing
passengers". E1, namely "Toilet facilities for men, women and
people with disabilities". E2, namely "Facilities for users with
disabilities". E4, namely "Priority passenger seat available". All
of these attributes are considered important and to date have
been satisfactory performance, so they Must Be maintained to
continue to improve the quality of Jakarta MRT services.

Quadrant III (Low Priority) contains attributes that are con-
sidered to have a low level of importance / expectations and its
performance is also considered to be unfavorable by the cus-
tomer. Improvements to this attribute need to be reconsidered
by seeing whether these attributes have an influence on the
benefits that will be felt by consumers so as to prevent these
attributes shifting to Quadrant I. The attributes mapped in this
quadrant are attribute A3 which is "Quality of officers who exist
in providing information". T3, namely "seating facilities at the
station and on the train". E3, namely "Available prayer rooms for
men and women". RV1 is "The speed of the queue of purchases
and return cards". RV2 is "Clear information is available for train
delays". RV3 is "There is a place to report passenger com-
plaints".

Quadrant IV (Excess) consists of attributes that have a low
level of expectation according to consumers but has good per-
formance, so it is considered excessive by the customer. The
attributes contained in this quadrant are the A2 attribute which is
"Information in audio is heard clearly" and the T5 attribute is
"Elevator and escalator facilities".

In addition to calculating the gap score for each attribute, the
gap of each dimension also needs to be calculated as can be
seen in Figure 2.

The gap score comparison of each dimension produced the
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Table 1. Service Attributes

Figure 1. Quadrant Diagram of Service Attributes

Figure 2. Quadrant Diagram of Service Dimension
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lowest value of the difference in the expectation value and the
actual performance of MRT service quality which is from the
Tangibles dimension with a value of -0.48. So according to the
respondents the dimensions of physical evidence or service
facilities are good. This result is in accordance with the Jakarta
MRT Customer Satisfaction Survey conducted in October-
November 2019 by the MRT team, obtained a value of 25% of
respondents expressed satisfaction with the station facilities,
especially the passenger information display train schedule and
station information stickers (source: jakartamrt.co.id). And the
highest gap value between the expectations and the actual
performance of MRT service quality is the Responsiveness
dimension with a value of -0.86. This means that according to
the respondents, the responsiveness of the Jakarta MRT ser-
vice quality is the lowest in comparison to the other dimensions.
So based on the results of this study in all dimensions of quality,
management should pay more attention to the quality of service
in providing responsiveness, for example queuing speed when
purchasing and returning cards / tickets, providing information
clearly in case of train delays and providing clear information for
reporting any complaints or questions regarding the service of
the MRT. This is also matched well with the result of Jakarta
MRT Customer Satisfaction Survey, which obtained the lowest
value, which is only about 10% of respondents responding well
to the speed of open and close from the train door, ticket
purchases, etc. (source: jakartamrt.co.id).

After the results of the questionnaire are processed using
the Servqual method, the groups of needs will be classified
according to the Kano model. The Kano model aims to find
out how the fulfillment of an attribute affects customer
satisfaction. The Kano model uses functional and dysfunctional
questionnaire data. The functional level questionnaire data is
the consumer's assessment of statements about positive or
good conditions while the questionnaire data is the consumer's
assessment of negative or bad condition statements.

From the result of Kano method as can be seen in Table 2
the research produced categories of consumer expectation that
need to be improved (Must Be and One-Dimensional) and
innovated (Attractive) in order to increase customer satisfaction
and improve company competitiveness and determine priorities
for improvement. The Attractive category is the priority because
it is able to provide a major contribution to increasing custo-
mer satisfaction compared to One-Dimensional and Must Be
(Puspitasari, 2017). The integration of the results obtained from
the Kano method and the results of the Servqual model resulted
on how the priority of the 18 attributes will be determined.

Integration of model Servqual and Kano methods is done to
complement and reduce the shortcomings of each method. The
Servqual model can provide a basis for analysis of the resulting

gap scores for all attributes in which attributes should be
prioritized. Whereas by using the Kano method, it can be
determined which of these attributes give the most influence on
the quality of service by comparing functional and dysfunctional.
So from the integration of the two methods it can be seen which
attributes are prioritized and indeed affect the quality of Jakarta
MRT services.

In the Kano method, Tan and Pawitra (2001) state that the
Attractive category is a category that has the highest priority to
be improved because it has the biggest impact on customer
satisfaction, it is followed by One-Dimensional, and then Must
Be category. From the Servqual model the attributes with the
highest gap score is obtained and the attributes mapped in
quadrant I and quadrant II are prioritized. The following Table 3
shows a comparison of the results of the two methods and the
conclusions of the strategies that should be carried out to
improve the service quality of Jakarta MRT.

It can be concluded from the result of the Servqual model
that the current quality of Jakarta MRT services as a new
transportation service is still unsatisfactory. The lowest quality
dimensions are responsiveness and assurance. While the
lowest service attribute is A1 from the assurance dimension.

The Kano method resulted three categories namely Attrac-
tive, One-Dimensional and Must Be. These three categories of
influence Must Be improved so that the quality of Jakarta MRT
services can be upgraded. The integration of the two methods
produced five attributes that were among the highest priority to
be improved by MRT Jakarta, namely A1 "Information available
in the picture relating to emergency conditions", A3 "Quality of
officers present in providing information", RV1 "Queuing speed
for card purchases and returns", RV2 "Clear information is
available for train delays" and RV3 "There is a place to report
passenger complaints".

4. Conclusion

As a new transportation service in Jakarta that was only
launched 6 months when the study was conducted, the quality
of MRT services is still unsatisfactory. This can be seen from the
results of negative gap scores in all attributed as well as
quadrant diagram results that contain attributes mapped in
quadrant II, where that expectations from consumers are high
while the performance of services is still below consumer
expectations.

Based on the results of the overall study, the attributes affect
the service quality of the Jakarta MRT all attributes fall into
categories that must indeed exist and / or Must Be developed
to improve the service quality (which are Attractive, One-
Dimensional and Must Be categories).
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Table 2. Service Attributes for Kano Method

Table 3. Kano Integration Based on Servqual Model
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The attributes of service quality of Jakarta MRT that Must Be

prioritized from the result of the integration of the Servqual
model and the Kano method is A1, namely "Information
available in the picture relating to emergencies", A3, namely

"Quality of officers present in providing information", RV1,
namely "Speed the queue for purchases and return of cards ",
RV2 is" Clear information is available for train delays ", RV3 is"
There is a place to report passenger complaints ".
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1. Introduction

Continuous casting of semi-finished steel products has been
applied across the mechanical engineering industry. According
to Louhenkilpi (Louhenkilpi, 2014) continuous casting is the
important linking process between steelmaking and rolling. This
technology is currently used in the production of more than 95 %
of the total global steel production and it is also used, for
example, in casting aluminium or copper alloys (Wolf, 2003).
High quality of finished products is conditioned by semi-finished
steel products with a predefined chemical composition, perfect
shapes and surfaces. According to (Schrewe, 1989), surface
defects affect the quality of final products surfaces and change
their mechanical properties.

In paper (Böhm, 1992), three main types of defects in semi-
finished steel products are presented: surface, internal and di-
mension defects. According to (Camisani-Calzolari et al., 2003),
the most frequently occurring defects in semi-finished steel pro-
ducts include for example transversal and longitudinal cracking,
inclusions, sticking, bleeding, oscillation marks, stopmarks and
depressions. According to (Varfolomeev et al., 2018), the key
defect that occurs in continuously casted steel semi-finished
products is a crack. The most frequently occurring dimension
defects include a trapezoidal shape of the defect as well as
concave and convex shapes (Šmíd, 2002).

According to (Brimacombe et al., 1984), in practice it is not
always easy to identify an exact cause of a defect in a semi-
finished steel product. Certain defects may have multiple causes.
According to (Seetharaman, 2014), in the process of continuous
casting the occurrence of defects is significantly affected by the
quality of steel, machine design and condition, as well as the
casting operation. In article (Masarik et al., 2013), the author
stated that a technical condition of a casting machine and

thermal and technological processes running during the casting
have significant effects on the formation of defects in semi-
finished steel products. According to (Zappulla & Thomas,
2020), the formation of cracks and depressions in continuously
casted steel products often begins during the initial solidification
in a mould and develop later on in the process. In article (Marek
& Ševčík, 2002), the main causes of longitudinal and transversal
cracks are regarded to be various tensions developed during
uneven cooling of billets continuously casted in the casting
machine. Article (Wang et al., 2015) describes the analysis of
internal cracks in continuous casting slabs. According to the
authors, internal cracks are formed mainly as a result of defor-
mation and micro-segregation near the solidifying front of the
slabs. The reduction of surface defects that occur in continuous
casting of steel, which was achieved by modifying the process
parameters, was discussed by authors of the paper (Roy et al.,
2018). The paper (Ishihara et al., 2017) deals with the methods
of improving surface defects in slabs.

The investigation of defects in semi-finished steel products
in the process of continuous casting was also dealt with by the
authors of paper (Bui & Nguyen, 2000). Also, the evaluation of
defects through machine learning and data analysis methods
was discussed by the authors of article (Varfolomeev et al.,
2018). The appropriateness of the time series analysis for
controlling the quality of continuous casting of steel in manu-
facturing conditions was described in the paper (Rodziewicz &
Perzyk, 2016).

Authors (Nallusamy et al., 2020) identified and reduced the
quantity of defects in the foundry division of manufacturing
industry) by the Pareto analysis, a cause and effect diagram and
a Response Surface Plot.

The analyses of defects have also been discussed in other
papers (Zhao et al., 2011; Karabay et al., 2018; Ramachander,

QUALITY
Access to Success Vol . 22, No. 182/ June 2021

The Analysis and Evaluation of the Quality of Semi-Finished Steel
Products in the Steel-Producing Company

Miriam ANDREJIOVA1*, Daniela MARASOVA2

1Assoc. Prof., RNDr., PhD., Faculty of Mechanical Engineering, Technical University of Košice,
Letna 9, 042 00 Košice, Slovak Republic; E-mail: miriam.andrejiova@tuke.sk

2Ing., jr., PhD., Faculty of Mining, Ecology, Process Control and Geotechnology, Technical University of Košice,
Letna 9, 042 00 Košice, Slovak Republic; E-mail: daniela.marasova.2@tuke.sk

*Corresponding author

Abstract

At present, majority of steel products are manufactured by continuous casting and subsequent rolling process. It is
important to bear in mind that even with the current technological progress the process of continuous casting is still
accompanied with defects in semi-finished steel products. Increasing requirements of higher steelmaking productivity
and steel quality, as well as the requirements for lower production costs, cannot be met without a detailed analysis
of such defects and their causes. The present article deals with identification and evaluation of defects in semi-
finished steel products in a particular steel-producing company. The purpose of the article is to identify and analyse
the most frequent and most important defects occurring in the production of semi-finished steel products. The
performed analysis and evaluation were based on statistical methods and quality management methods.

Keywords: quality; continuous casting; semi-finished steel product; defects; Pareto analysis.



64

QUALITY MANAGEMENT
2017; Thomas, 2003). The method of controlling surface defects
based on the laser triangulation technology and machine vision
technology in the process of continuous casting of hot slabs was
described in the paper (Zhao et al., 2011). Authors (Karabay et
al., 2018) dealt with the analysis of wire defects and damage
while applying the Scanning Electron Microscopy (SEM) and
Energy Dispersive Spectroscopy (EDS). According to (Thomas,
2003), by adopting appropriate measures (e.g. slowing the
casting speed, changing a taper, changing a clogged nozzle, or
a subsequent visual inspection of the surface) it is possible to
achieve a higher quality of semi-finished steel products.

2. Methods
2.1. Assessment of the quality
of semi-finished steel products

The continuous casting of steel is a technological procedure
at which molten steel, i.e. the melt, is gradually transformed in
the equipment intended for continuous casting into a solid semi-
finished product of a desired shape (or strength) and length, i.e.
a cast, which is subsequently processed into a finished product,
most frequently by hot-forming (Fig. 1).

The formation of a defect (Fig. 2) during continuous casting
of steel cannot be absolutely avoided, but it may be prevented
by applying a proper casting technology. The proper casting
technology also means that the used equipment must be in
good condition and that the technological requirements of
casting must be respected.

Each semi-finished steel product which is casted at the
workplace where contiguous steel casting is carried out in the

company is subjected to a visual quality inspection which
ensures that all semi-finished steel products which exhibit
defects are taken out from the process.

Once a lower quality of a semi-finished steel product is
observed, a decision-making process begins with the aim to
decide whether such product remains in the production process
or is referred to any other operations. Defective steel semi-
finished products are stopped or excluded from the direct
procedure (production flow). If such semi-finished steel product
is stopped, it is transferred to the warehouse of defective
products (semi-finished steel product treatment).

The treatment of semi-finished steel products is followed by
a decision-making process in which the products are assessed
for being kept in the further production process. Insufficiently
cleaned (scarfed) semi-finished steel products are excluded
from the production process. Such semi-finished steel products
are stored in the warehouse of defective products which are
later scrapped, i.e. decommissioned.

2.2. Categories of defects
in semi-finished steel products

There are several methods of categorising defects that occur
in the production of semi-finished steel products. The basic
types of defects include for example surface defects (e.g. corner
cracks, transverse mid face and corner cracks, and deep
oscillation marks), internal defects (e.g. midway cracks, triple
point cracks, centre line cracks, diagonal cracks, pipes) and
mechanical defects (Louhenkilpi, 2014). A graphical represen-
tation of some of the surface and internal defects is shown in
Fig. 3.

This article presents three basic categories of defects that
occur in continuous casting of steel: defects on the surface of
semi-finished steel products (Category I), defects inside the
semi-finished steel products (Category II) and other defects in
semi-finished steel products (Category III). The categories cha-
racterise the quality of a particular steel semi-finished product
and technical deviations, or they imply necessary operational
modifications in the given steel-producing company. Category III
includes not only defects in the cast’s shape that occur in
continuous casting, but also defects that occur after the stage of
casting semi-finished products (e.g. the operation of cutting with
flame-cutting machines). Selected defects in individual cate-
gories are listed in Tables 1 and 2.
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Figure 1. Schematic of continuous casting process
(according Thomas, 2001)

Figure 2. Defects in semi-finished steel products

Figure 3. Selected surface and internal defects
in semi-finished steel products

(adapted from Veitch-Michaelis et al., 2016)

Table 1. Defects on the surface of semi-finished steel products (Category I)



QUALITY MANAGEMENT

65

2.3. Quality assessment methods

Quality is generally defined as a set of properties and
characteristics of a product or service which determine its ability
to satisfy the pre-defined and assumed needs (Montgomery,
2008). Quality assurance is a controlled process which includes
the engagement of people, production system, or services, as
well as auxiliary tools and methods; this means that it may be
measured while applying the STN ISO 9000-9004 standards.
The quality perceived by consumers may be defined as a
measure of the ability of a product to serve the functions for
which it was intended. From the manufacturer’s point of view,
quality is associated with the technical level of how the product
meets the pre-defined requirements.

The analysis of the defects in semi-finished steel products
was carried out while applying the basic statistical methods and
the Pareto analysis which was used as the basis for the iden-
tification of a set of important defects in semi-finished steel
products to which attention should be paid in the production
process (Montgomery, 2008; Allen, 2019). In addition to a simple
Pareto analysis, the weighed Pareto analysis was applied as
well (Tague, 2005). Each type of defect in semi-finished steel
products was assigned certain degree of defect severity. The
severity degree wi was expressed using natural numbers from 1
to 5, while the 5 degree represented the most severe damage to
a steel semi-finished product. Defect severity degrees were
identified by experts in the field with long-lasting experience.
The degrees of defects in semi-finished steel products in terms
of their severity are listed in Table 3.

3. Result and discussion

The analysis and evaluation of the quality of semi-finished
steel products, in particular the defects that occur in continuous
casting of steel, were divided into two phases:

� The analysis of the occurrence of defects during the
analysed period;

� The evaluation of the occurrence of defects based on the
Pareto analysis or the weighted Pareto analysis.

3.1. Defect occurrence

The occurrence of selected defects was monitored in the
period of one year, divided into four quarters (Q1, Q2, Q3, Q4).
Each period was characterised with a number of defects ob-
served in semi-finished steel products produced in the analysed
company. The graphical representation of the occurrence of
defects by categories is shown in Fig. 4, Fig. 5 and Fig. 6.

Figure 4 presents a chart of the occurrence of defects on the
surface of semi-finished steel products in Q1 to Q4. They belong
to Category I consisting of 10 types of defects. This category
contained 1318 defects observed during the analysed period.
Cold Shuts represented the highest number of defects, i.e. 613,
equal to almost 47% of the total number of Category I defects in
semi-finished steel products. Cold Shuts occur, for example,
when the tundish is replaced and it is inevitable in the process
of continuous casting of semi-finished steel products (conti-
nuous production process).

Figure 5 shows the chart of the occurrence of Category II
defects inside the semi-finished steel products observed in Q1
to Q4. This category only contains three types of defects. Total
number of observed defects in Category II was 59, with II/1
Defect (Centre Line Segregation) representing the highest per-
centage (almost 68%).

Figure 6 shows the chart illustrating the occurrence of other
defects in semi-finished steel products, Category III, as ob-
served in Q1 to Q4. This category comprises 7 types of defects.
Total number of observed Category III defects was 1722, with
III/6 Defect (Wash – Beard) representing the highest percentage
(82.8%).

The identified count carries the information that the trend of
the occurrence of defects in semi-finished steel products did not
continuously increase or decrease. The occurrence was random
during individual periods and it was caused by various tech-
nological, manufacturing and operational attributes which were
affected by various aspects influencing the final quality of semi-
finished steel products.

The number of defects observed during the entire analysed
period was 3133 defects, with Category I representing 43.2%
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Table 2. Defects inside the semi-finished steel products (Category II) and other defects (Category III)

Table 3. Defect severity degrees

Figure 4. Occurrence of defects – Category I

Figure 5. Occurrence of defects – Category II
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and Category II only 1.9%. The highest percentage of defects
was observed in Category III (54.9%).

3.2. Pareto analysis

The Pareto analysis was evaluated while applying the 80/20
rule, according to which it is recommended to investigate in
more details the causes of defects which exhibit the cumulative
relative frequency of 80%. Table 4 presents the data of Pareto
analysis related to absolute frequency of the occurrence of
individual defects.

The evaluation of the Pareto analysis indicates that III/6
Defects (Wash – Beard), I/5 Defects (Cold Shut), I/1 Defects
(Deep Oscillation Marks), I/7 Defects (Longitudinal Midface
Cracks.) and III/5 Defects (Bad Front Cut) represent as much as
80% of all defects in semi-finished steel products which
occurred in this particular process. According to the selected
criterion (80%), it is recommended to pay attention to this
particular set of vital few causes of defects in semi-finished steel
products (Fig. 7).

The Pareto analysis, performed while considering the defect
severity degrees and repair complexity, is shown in Fig. 8. The
weighted frequency of defects was calculated as the product of
absolute frequency of a given defect and its severity degree.

The weighted Pareto analysis (Fig. 8) resulted in obtaining a
sequence of important defects which is different from the output
of the simple analysis. As much as 80% of all defects in semi-
finished steel products were represented by I/5 Defects (Cold
Shut), III/6 Defects (Wash – Beard), I/7 Defects (Longitudinal
Midface Cracks), I/1 Defects (Deep Oscillation Marks), I/8
Defects (Transverse Cracks) and I/9 Defects (Longitudinal Corner
Cracks).

The representation of important defects in semi-finished
steel products in continuous casting performed in the analysed
steel-producing company within the period of one year (the vital
ones) is shown in Fig. 9 to Fig. 11. The corresponding reco-
mmendations aimed at eliminating the occurrence of important,
vital defects are listed in Table 5.

The formation of oscillation marks depends on the oscillation
frequency and crystalliser elevation which are closely related to
the casting speed (Fig. 9a).

A cold shut is formed where individual sequences are joined
in order to maintain the continuance of casting. It is reminiscent
of marks similar to imperfect welds which are visible along the
entire width of the cast. Sometimes, it is accompanied with a
transition into overflowed areas, hollows or cracks (Fig. 9b).

Longitudinal midface cracks are those that occur at the small
and large radiuses of the steel semi-finished products. Such
cracks are mainly caused by the fluctuation of the level in the v
crystalliser (Fig. 10a – Mid).

Longitudinal corner cracks are located near the edge of a
steel semi-finished product, and they are caused by the
occurrence of materials stuck to the crystalliser walls and the
chemical composition of the casted steel (Fig. 10a – Corner).

Transverse cracks are caused by changes in the casting

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Figure 6. Occurrence of defects – Category III

Table 4. Pareto analysis

Figure 7. Pareto chart

Figure 8. Weighted Pareto chart
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speed, in most cases by low speeds and related insufficient
cooling of individual segments (Fig. 10b).

A wash represents the damage that occurs immediately after
imperfect cutting of a steel semi-finished product by a flame-
cutting machine (Fig. 11a).

A bad front cut is caused by the faulty operation of burners
in the flame-cutting machine. Such cut made in a steel semi-
finished product requires further processing before the product
is returned to the production process (Fig. 11b).

The recommendations aimed at eliminating the occurrence
of important, vital defects are listed in Table 5.

4. Conclusion

The quality of semi-finished steel products is currently paid a
great deal of attention due to constantly increasing requirements
placed by producers and aimed at achieving higher productivity,
as well as increasing customer requirements of the quality of
finished products which, however, depends on the quality of
semi-finished products.

The process of continuous casting is accompanied with the
occurrence of defects in steel semi-finished products which
have negative effects on the quality of semi-finished steel pro-
ducts. The most important defects observed in the analysed
production company included defects on the surface of semi-
finished steel products which were directly related to the conti-
nuous casting procedure. In addition, there was a considerable
amount of defects that occurred after the casting process, but
were still a part of the process of production of semi-finished
products. By defining these important factors that affect the
quality of semi-finished steel products, the company may pri-
marily focus on those defects that are of key importance.
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1. Introduction

Economic market today is characterized by the production
of quality goods and services in order to ensure the com-
petitiveness of the operating entities. Competition in the Russian
economy is developing simultaneously with the emergence of
numerous multilevel economic processes and, as a conse-
quence, the development of terms and definitions that were not
in widespread demand previously [1]. Such terms include the
concept of management risk, which refers to possible losses
in the process of managing an enterprise due to both force
majeure circumstances (natural disaster, technological disaster,
etc.) and the manager’s errors (violation of contractual obli-
gations, criminal competition, financial costs overrun, etc.). And,
if force majeure circumstances do not occur due to the quality of
enterprise management, then the remaining factors are the
result of managerial decisions made by the manager [2].

Therefore, the management process needs to be improved,
also through quality management with its traditional methods
and tools, which will help form unique competitive advantages in
a company that can ensure sustainable development in the long
term [3]. Moreover, the new version of GOST R ISO 9001:2015

focuses on the need to meet the demands of all interested
parties, determine the environment for the functioning of a
company and introduce risk-based thinking in management.
Leadership is also one of the new priority requirements
according to which the manager is responsible for the result of
decision-making in the process of company management, being
exposed to managerial, financial and reputational risks [4].
However, today Russian enterprises that have implemented a
quality management system in production often ignore scien-
tifically based tools in management practice, which creates
difficulties in strategic management and forecasting possible
risks.

2. Let us review the main aspects that affect
the risk management of oil and gas
companies within the quality management
system

Considering that the main aspects of managerial risk are not
only the current economic situation, insufficient information
content and manager's ways of working, but also the excess of
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costs over the company's income (possible loss) as a result of a
wrong management decision, it can be asserted that cost mana-
gement is part of the company's management system in general.

It is well-known that any company, when making a decision,
seeks to generate the maximum possible profit, the size of
which depends on the fixed product cost, as well as on the level
of costs for its manufacturing and sale. And, if manufacturing
expenditures form the product cost and vary depending on the
production volume, then management costs only affect the
reduction of income from sales of products and require the
implementation of certain measures to reduce them.

The problem of administering all costs in general, as well as
management costs in particular, is an important component in
the risk management system, since the ratio of revenues and
expenses of a company determines its overall financial
condition, final profit and the possibility of further development.
These questions are reflected in the fundamental research of
such scientists as A. Smith, K. Marx, W. Petty, D. Ricardo, F.
Quesnay.

Modern Russian and foreign academic economists focus
a lot on the problem of cost management: L.I. Abalkin, A.S.
Bakayev, M.I. Bakanov, V.S. Bard, M.A. Bakhrushina, V.M.
Galperin, V.A. Goremykin, V.Ya. Gorfinkel, S.M. Ignatyev, A.F.
Ionova, N.P. Kondrakov, B.I. Maydanchik, V.F. Paliy, G.V.
Savitskaya, O.S. Savchenko, Ya.V. Sokolov, E.A. Utkin, V.A.

Chernov, A.D. Sheremet and others. Despite certain differences
in their scientific concepts, they are united by a common opinion
that, amid modern Russian conditions, proper cost management
in a company helps increase its operational efficiency and
competitiveness [5].

The problems of management accounting in a company are
often studied in scientific papers, however, for the oil and gas
industry, some aspects of this problem have not been examined
thoroughly. It is necessary to both improve the existing con-
ceptual representations, methodological tools and develop new
ones taking into account the organizational and technological
features of entities to reduce managerial costs.

In order to develop measures to reduce the level of
management costs in oil and gas companies, we will analyze
the current level of management costs in sectoral organizations
that have a similar structure of production activities, human
resources and economic indicators:

� JSC Gazprom Promgaz;
� JSC MosgazNIIproekt;
� LLC IPIGAZ;
� LLC ANT-Inform;
� JSC Giproniigaz;
� JSC VNIKTIneftekhimoborudovaniye.
A brief description of the companies’ activities is presented in

Table 1.

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Company name Description of activities

JSC Gazprom Promgaz Research and design institute of PJSC Gazprom that focuses on design and survey, research and
development work in the field of gas distribution and use, examination of design and estimate documentation.

JSC MosgazNIIproekt

Design of new and reconstructed gas distribution grids designed to provide natural and liquefied hydrocarbon
gases to consumers (industrial enterprises, thermal power plants, power plants, boiler facilities, public utilities,
agricultural facilities and housing), using gas as fuel, as well as for start-up and commissioning at these
facilities

LLC IPIGAZ
Design, engineering surveys, construction control and inspection at oil and gas transport facilities, including
gas, oil and product pipelines, compressor and oil pumping stations, tank batteries, transfer tank farms, field
development

LLC ANT-Inform
Design and survey work, construction and reconstruction of gas distribution and gas consumption facilities,
implementation of automated process control systems, heat power engineering works, construction of IT
infrastructure, telecommunication and engineering systems

JSC Giproniigaz
Operates on the gas distribution and gas consumption market, at the same time, similar to all the
organizations selected for comparison, carries out design and survey and research work, construction and
technical diagnostics of gas facilities, industrial safety expertise, and production of gas equipment

JSC
VNIKTIneftekhimoborudovaniye

A multipurpose organization for solving problems arising in the course of the operation, inspection, repair and
supervision of the technical condition of the oil refining and petrochemical industries equipment, which
includes an R&D, design, diagnostic and production and experimental base, including certified laboratories:
non-destructive control and technical diagnostics, testing of materials, equipment and structural elements,
repair welding, corrosion

Table 1. Brief description of oil and gas companies’ activities

Therefore, all the enterprises selected for analysis qualify by
their type of activities, economic and human resources potential
for comparing financial indicators related to the objective of
management costs optimization.

Management costs of the companies in question are shown
in Figure 1.

It is worth mentioning that, in terms of the absolute level of
management costs, LLC ANT-Inform, JSC Gazprom Promgaz
and JSC Giproniigaz are among the top three. However, in order
to accurately assess the level of management costs, it is
necessary to consider the share of such costs in the overall cost
structure of a company.

A detailed comparative analysis of companies’ management
costs is presented in Table 2.

The data in Table 2 show the trend of management costs
increasing every year across the industry, while the increase
applies to all organizations except JSC VNIKTIneftekhimobo-
rudovaniye. On average, the industry experienced an increase
in the share of management costs by 30% over the period in
question. The increase in management costs may be due to
both an increase in prices for utilities, energy, software, inflation,
and an increase in administrative, managerial and supporting
personnel.

It should be mentioned that during the analyzed period of time,
the crisis in the Russian economy continued intensifying, which
resulted in reducing investment in projects related to gas distri-
bution, increasing competition, and irregular operations of entities,
which could also affect the increase in management costs.

Figure 1. Management costs of the compared companies,
thousand rubles
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According to the available information, JSC VNIKTI neftekhi-
moborudovaniye operates in less stringent conditions, when the
forecasted planned indicators are confirmed by even workload
and actual work according to the approved estimate. It is
obvious that JSC VNIKTIneftekhimoborudovaniye has a plan for
annual reduction of management costs, which is being suc-
cessfully implemented.

It should be mentioned that the management costs of JSC
Giproniigaz (23%) do not exceed the industry average, being
close to the management costs of JSC Gazprom Promgaz
(22%) and JSC VNIKTIneftekhimoborudovaniye (21.3%), which
are quite successful companies. If we neglect the very high level
of management costs at JSC MosgazNIIproekt (68.7%), which
indicates a serious crisis in this well-known and respected or-
ganization, the desired average industry level of management
costs may be approximately 20.5%.

Figure 2 shows the main management costs of the exa-
mined oil and gas companies.

The largest share in the management costs of the oil and
gas companies under consideration are labor costs – about 60-
65%, the maintenance of administrative buildings, structures
and land – about 10-15%, other management costs (depre-
ciation and repair costs for fixed assets of administrative and
general economic nature, expenses for information, audit and
other services) – 20-30%.

The positive dynamics of management costs in the oil and
gas industry in recent years negatively affects the growth of their
profits. In order to optimize the effectiveness of financial activi-
ties, reduce managerial risks and comply with the requirements
of the quality management system, it is necessary to develop
and implement measures of continuous management costs re-
duction.

Since the management costs of the Company are con-
ventionally divided into three large groups (Figure 2), it is
recommended to work on their reduction simultaneously in all
the three areas.

1. Reducing labor costs of divisions, in which the remune-
ration of employees relates to management costs.

The share of labor costs in total management costs is 65%.
The analysis of labor costs showed a significant potential for
reducing costs in the functional services of companies. More-
over, duplication of functions, poorly defined job duties in exis-
ting job descriptions have been identified.

2. Reducing the cost of maintaining administrative buildings,
structures and land, their share in total management costs
amounting to 15%.

3. Reduction of other management costs (depreciation and
expenses for repair of fixed assets of management and general
economic nature, expenses for information, audit and other ser-
vices), their share in the total management costs amounting to
20%.

Optimization of management costs in paragraphs 2 and 3
should be carried out continuously using well-known standard
procedures and measures aimed at saving all purchased types
of resources, products and services. For example, it is possible
to implement such measures as strengthening control over
electricity consumption (installation of energy-saving lighting
equipment, motion sensors, frequency converters, and so on);
transferring part of electricity and gas costs to the Production
Costs account and their distribution by production units (the
same can be applied to transport costs, including fuel and
lubricants, business trips of production unit employees); transfer
of the scientific production center management costs (or part of
the costs) to the Production Costs of Scientific Production
Center account; improvement of procurement activities in the
search for new product and service suppliers offering more
favorable prices, etc.

When developing ways to optimize management costs, the
possibility of using various ways to increase cost efficiency
without reducing their absolute value, that is, a significant in-
crease in sales volumes without increasing management costs
or with their minimal growth, which will lead to a relative
decrease in their share in the revenue of enterprises, should be
considered.

3. The impact of human resources
on the risk formation in oil and gas
companies within the quality management
system

An integral component of the oil and gas industry mana-
gement is the personnel, therefore, providing motivation for their
activities will positively affect not only the increase in the
efficiency of production, but also the reduction of managerial
risks [6]. Russian scientists (A.V. Barysheva, Yu.A. Belova,
A.Ya. Kibanov, Yu.A. Kaverina, E.I. Komarov, N. Lebedeva, T.N.
Lobanova) in their studies confirm the interconnection of moti-
vational systems and the effectiveness of company economic
management.

At the moment, the heads of most independent oil and gas
companies use financial incentives to motivate personnel: sala-
ries increase, payment of bonuses, and granting loans. Never-
theless, such financial incentives are not always “transparent”
for employees: the frequency of salary increases, the procedure
for granting loans, and the size of the bonus part are not clear.
We can say that such measures of motivation are ineffective,
which is confirmed by the results of surveys (Figure 3).

According to the survey results, it was identified that the
main reasons for dissatisfaction of personnel, despite the exis-
ting financial incentives, are financial dissatisfaction (49.7%), in
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Company name 2012 2013 2014 2015 2016
JSC Giproniigaz 25.2% 18% 23% 20% 23%
JSC Gazprom Promgaz 8.9% 9.7% 13.4% 17.4% 22%
JSC MosgazNIIproekt 34.3% 42.5% 55.6% 42.8% 68.7%
JSC VNIKTIneftekhimoborudovaniye 26.1% 27.9% 23.6% 21.3% 21.3%
LLC IPIGAZ 11.1% 10% 13% 21% 15%
LLC ANT-Inform 10.6% 10.6% 13.3% 14.6% 14.2%
Industry average 19.3% 19.8% 23.6% 22.8% 27.4%

Table 2. Share of management costs in company’s total costs
Source: Rusprofile information resource

Figure 2. Shares of management costs of oil
and gas companies
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rare cases, large or uneven workload throughout the year
(14.2%), weak social protection (7.1%), duplication of functions
(7.1%) and no career growth (7.1%). Only 14.2% of employees
are completely satisfied with everything.

The most part of personnel are satisfied with relations with
colleagues and the immediate supervisor, the mode of work, the
variety of work, the independence at work, the need to solve
new problems, the correspondence of work duties to personal
abilities, the level of labor organization, and the level of technical
equipment.

The level of labor activity, according to employees, is signifi-
cantly enhanced by financial and moral incentives, staff morale,
fear of losing a job and elements of competition (Figure 4).

The data obtained during the research allow us to conclude
that there is not only certain pain points in the existing staff
motivation system, but also that employees are quite highly
interested in keeping their jobs and building their future careers
precisely in these organizations.

Following the results of the research, the main generalized
measures that will enhance the staff motivation for effective and
high-quality work have been defined:

� improving the system of financial incentives by increa-

sing its transparency and objectivity;
� creating a transparent and formalized career growth

paths and social protection of employees (personnel per-
formance evaluation system, creating a candidate pool
based on personnel performance assessment, granting
loans, referrals for training, documented employee
benefits package, etc.).

4. The impact of the organizational
environment on risk formation in oil and gas
companies within the quality management
system

There are many definitions of the organizational environment
in studies of various groups of economists, however, the am-
biguity of definitions in different works suggests that, until now,
there is no single approach to understanding the organiza-
tional environment, however, GOST R ISO 9001:2015 obliges
the heads of organizations to determine external and internal
environmental factors related to its intentions and strategic
direction and affecting its ability to achieve the intended result of
the quality management system [7]. Thus, the latest version of
the standard indicates the straightforward interconnection
between modern quality management systems with the strategic
management of the company [8].

In order to identify the state of the organizational environ-
ment in oil and gas companies within the existing quality
management system, strategic analysis tools are used, their
choice depending on the accurate presentation of the goals and
the proper organization of the analysis itself.

Today, the oil and gas industry is one of the leading and
promising sectors in the Russian economy, at the same time
being one of the main items for replenishing the state budget
and the largest consumer of innovative products from deve-
loping enterprises. Therefore, the sales of gas equipment is
quite a promising business and is in demand in the gas market.

The largest center for the production of gas equipment is
certainly the Saratov Region, where the output of such products
is about 67-75% of the total Russian production volume.

In order to identify the optimal and effective management of
gas equipment manufacturers in the Saratov region, we carried
out a SWOT analysis that will help reveal and structure the
strengths and weaknesses of the gas equipment production
market at the company level, and then using these methods to
identify potential exogenous opportunities and threats for the
development of the market at the regional level.

Considering the strengths and weaknesses of Saratov re-
gion manufacturers, as well as the opportunities and threats for
this type of companies, we have drafted a SWOT matrix, which
formulates the prospects and dangers facing them (Table 3).

The results of the analysis made it possible to specify the
main development areas for enterprises manufacturing gas
equipment in the Saratov region. Thus, it was revealed that the
gas equipment production market, despite quite high com-
petition, is very capacious with steadily growing demand, which
makes it attractive for gas equipment manufacturers. However,
high competition requires that manufacturers adopt a flexible
pricing policy in order to increase demand and expand the
market. Moreover, import substitution decisions taken at the
level of authorities and government corporations pose risks of
restrictions on the import and use of foreign products for entities
using imported components.

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Figure 3. Main reasons for the dissatisfaction of personnel
in oil and gas companies

Figure 4. Factors that significantly enhance the level
of labor activity

Opportunities Threats

High market capacity.
Projected demand growth.
Favorable currency rate shift.
Fall in inflation.
Consumer income growth.

Expensive products are not in demand.
Decline or lack of demand.
Unfavorable currency rate shift.
Unfavorable tax policy changes.
Decisions on imports substitution.
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The main factors of the internal environment at enterprises
that have a major impact on the demand for gas equipment are
the high quality of products and components, low cost of goods,
and high qualification of personnel. The high cost of products,
the lack of automated production and the absence of a mar-
keting policy prevent companies from entering the competitive
market.

5. Conclusion

Considering the above, the main measures to optimize and
effectively manage the gas equipment manufacturing compa-
nies in the Saratov region are:

� cost reduction by the implementation of the following
measures:
a) optimization of the labor remuneration system with
b) work time tracking;
c) optimization of the structure and manning;

d) transition to automated production.
� expansion of the market due to:

a) the development of an active marketing policy;
b) motivational personnel policy.

� improving the quality of products by:
a) the effective functioning of the quality management

system;
b) the introduction and development of modern quality

management tools (lean manufacturing, process
approach, etc.);

c) orientation to the requirements of consumers and
other interested parties;

d) development of risk-oriented thinking within quality
management systems.

The applied management concepts in industrial production
today should contribute to the development and most beneficial
use of unique competitive advantages, including the active
implementation of original management technologies in quality
management and strategic management.
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Opportunities Threats
Expansion of regional gasification.
Introducing innovations in the design of gas
distributing plant.

Switch from gasification of residential buildings
to electricity.
Growth in demand for similar products.

Strengths How to take advantage of opportunities? How to reduce threats?
Components by a well-known.
Own production base.
Availability of regular clients.
Good business reputation.
Highly qualified staff.

Expansion of the gas distributing plant sales
market through the search for new large
customers.
Cost reduction due to a fall in the exchange
rate when purchasing components.

Implementation of a marketing policy will
eliminate the risks of lack of demand.
Cost optimization and cost reduction.

Weaknesses What can prevent from using opportunities? Biggest threats
Frontline employee not interested in the
development of the enterprise.
Overestimated product cost.
Weak sales policy.
Lack of own production.
Low profit and profitability.
Low degree of automation.
Long production time.

Overpriced production will not allow bringing
the goods to the market.
With the expansion of gasification, new
consumers may refuse to purchase products
due to the high cost.
Large time spent on production due to the lack
of automation will result in stopping the
manufacture of a large batch of goods.

A total decline in demand due to:
- refusal of large regular clients to cooperate;
- closure of production;
- a ban on the gasification of residential buil-

dings.

Table 3. SWOT analysis
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1. Introduction

Nowadays, businesses are eager to build customer loyalty,
because of the economic advantages associated with retaining
existing customers as opposed to recruiting new ones,
academics and practitioners today are paying increasing
attention to relationship marketing (Ndubisi, 2007). In order to
remain competitive, firms indeed need to build and enhance
customer relationships that deliver value beyond that provided
by the core product. In the financial services industry context,
Asian businesses tend to collect information through formal
channels and personal relationships (Adamson, Chan and
Handford, 2003), thus relational bonds is considered as a
particularly appropriate strategic tool in the Asia context in
general and Vietnam context in particular. Indeed, Roberts et al.,
(2003) supposed relationship marketing therefore represents a
strategy for achieving a distinct and sustainable competitive
advantage to keep customers loyal and achieving customer
loyalty is the aim of relationship marketing (Too, Souchon and
Thirkell, 2001).

The main objective of relationship marketing is an increase
in customers’ loyalty and customers’ consumption through
interactive relationship marketing programs (Wang et al., 2006)
such as relational bonds. Besides, the use of relational bonds is
considered as the core of relationship marketing to foster cus-
tomer loyalty (Lin et al., 2003). Researchers have considered
relational bonds which includes financial, social and structural –
as the cornerstone in relational exchange between service
providers and customers (Berry, 1995; Parasuraman & Berry,
1991; Wang et al., 2006). Customer bonds with organisations,
according to Smith (1998), are important components of re-
lationship marketing, and psychological attachments produced

by relational bonds are central to relationship stability. That is,
any relationship attempting to develop customer values
through partnering activities is likely to create a greater bonding
between consumer and marketer, and the more the relationship
is enhanced through such bonding, the more committed the
consumer becomes. Hence, the customer is less likely to switch
to other competitors (Sheth and Parvatiyar, 1995). Many resear-
chers have also addressed the concept that relational bonds are
helpful in improving customers’ behavioral loyalty (Berry, 1995;
Parasuraman & Berry, 1991). Shammout (2018) proposed a
relationship between relational bonds and loyal Arabic Guests at
Five-Star hotels, in which structural bonds positively impact
customer loyalty while financial bonds and social bonds are not.
On the other hand, Yu and Tung (2013) has proved that
relational bonds have a positive impact on customer loyalty
through the relationship quality (trust, satisfaction and commit-
ment) in life insurers in Taiwan. In his study, however, Yu and
Tung (2013) viewed relational bonds as a variable including of
all three financial bonds, social bonds and structural bonds. In
addition, Lima and Fernandes (2015) proposed the study model
of Relationship Bonds and Customer Loyalty in Across Different
Service Contexts, in this study, the author has demonstrated the
importance of relational bonds in increasing customer loyalty.

Although there have been several studies on relational
bonds, as well as their effect on satisfaction, trust and customer
loyalty. However, these studies mostly stop at considering the
relationship between relational bonds and loyalty (Shammout,
2018) or between relational bonds with satisfaction and trust
(Chen & Chiu, 2009; Lin et al., 2003) without considering them
in the same relationship between relational bonds, satisfaction,
trust, switching costs and loyal in which relational bonds has
three variables including financial bonds, social bonds and
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Abstract

In the past decade, the level of competition in the banking industry has become fierce, relational bonds has grown
and become a strategic tool to retain customers. It is important to understand how relational bonds can enhance
customer loyalty. To achieve this goal, we propose a conceptual model in which relational bonds are considered
including three aspects (financial bonds, social bonds and structural bonds) which affecting customer loyalty through
trust and customer satisfaction. In addition, we also consider the regulatory role of switching costs. Based on data
collected from 418 customers at Vietnamese commercial banks, we have tested the conceptual model using by
Structural Equation Modeling (SEM). The results show that relational bonds affect customer loyalty through
intermediaries as trust and satisfaction. However, switching costs do not play a regulatory role in the relationship
between satisfaction and loyalty. The study provides results that allow bank managers understand how relational
bonds contribute to enhance customer loyalty.

Keywords: relational bonds; satisfaction; trust; switching costs; customer loyalty.
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structural bonds. In addition, studies on relational bonds are
currently not included in empirical studies in countries with
developing and transforming economies like in Vietnam. The
purpose of this study is to develop and test a model that
identifies the relational bonds, trust, satisfaction on customer
loyalty of the commercial bank in Vietnamese. This study will
thus be able to contribute to the field of banking marketing.
Therefore, this study aims (1) the impact of each relational bond
(financial bonds, social bonds and structural bonds) on trust and
satisfaction; (2) the effect of trust and satisfaction on customer
loyalty and (3) the role of moderator variable – switching costs.

The remainder of this study is organized as follows. In the
next section we provide the theoretical background and discuss
the development of our hypotheses. We then present our
sample, data and statistical procedures. This study concludes
with a discussion of the results of our hypotheses testing,
academic and managerial implications, limitations of this study
and avenues for future research.

2. Literature review and hypotheses
development
2.1. Relational bonds

Previous work has identified three categories of relational
bonds, i.e. financial, social, and structural (Berry, 1995). These
form a hierarchy that starts with financial bonds, which are
typified by short-term purchase incentives, such as discounts.
The second level, social bonds, develops from personalized
service delivery and the transformation of customers into clients
(Crosby et al., 1990; Parasuraman & Berry, 1991). Structural
bonds define the third level and emphasize value-added
services that help clients to be more efficient. While other
studies identify additional bonds (Smith, 1998). Berry (1995)
showed three relational bonds which are particularly well-suited
to the studies of consumer-firm relationships. Relational bonds
between company and customer is a long-term strength, which
can be built by developing one or several relational bond (Lin et
al., 2003). Liljander (2000) defines relational bonds based on
benefits as benefits that customers receive or feel in relation to
the company, in addition to the core product. Based on the
existing literature, we are frequently adopted in the literature.
The context of this study, banking services, emphasizes these
three types of relational bonds to their customers – that is,
financial bonds, social bonds, and structural bonds.

Finance bonds are defined as tangible rewards to cus-
tomers, provided based on the customer's psychology when
engaging in relationships to obtain money savings/monetary
benefits; offer price incentives, faster service, special discounts,
gifts, free shipping, flexible, extended payment terms, loyalty
bonuses, personalized coupons and other financial benefits to
raise awareness about customer value and to establish
relational bonds based on financial benefits (Schiffman et al.,
2005). Social bonds include benefits that customers receive
through self-disclosure, closeness, support or advice, empathy
and emotion, attachment feelings, attachment or bonding, and
experiences sharing. Lin et al., (2003) and Hsieh et al., (2005)
provide a more comprehensive view by defining Social bonds as
individual relationships related to service types, which provide
the interpersonal interaction, friendship and identity. In addition,
Social bonds is considered personal relationships that focus on
understanding the customers’ needs, staying in touch and
maintaining positive relationships with customers (Berry, 1995).
Finally, Berry (1995) proposes that Structure bonds be created
by providing customers with value-added systems that cus-
tomers cannot build or use on their own and are not available
from other sources. In addition, they are the bonds related to
technology and its tools, they mean that the company provides
valued services which competitors don’t have. These activities
depend on the high level of technology, it is also considered as

a competitive advantage for a company or organization. Thus,
businesses can provide integrated services with partners, or
provide innovative services that meet customer needs (Lin et al.,
2003).

2.2. Customer loyalty

Customer loyalty is viewed as the strength of the relationship
between an individual’s relative attitude and repeat patronage.
Customer loyalty can be for brand, service, store or supplier
(Dick and Basu, 1994). Customer loyalty is defined as a
sustainable relationship between an individual's attitude and
repeat purchasing, symbolizing the rate, coordination and
likelihood of the acquisition with the same supplier. In banking,
Khirallah (2005) defines customer loyalty as when a customer
has chosen to transact with a bank, they will continue to transact
with that bank, advising others to use the bank service and when
there is a need to use the new service, they will see that bank
as the first choice even if they know there may be a relatively
better option at another bank for utilities or pricing service. When
loyal customers will continue to use the bank's products /
services and can introduce other potential customers to transact
with the bank, or spread good information to reinforce confi-
dence for existing customers so they become loyal customers.
Reichheld and Sasser (1990) note that loyalty and profitability
are closely related to each other. Therefore, banks need to make
efforts to build, maintain and strengthen customer loyalty
through enhancing customer satisfaction and trust through
relational bonds.

2.3. Customer satisfaction

Customer satisfaction has been researched very positively in
the research flow of relationship marketing, which is an
important determinant of the relationship between customers
and service providers (Hennig-Thurau and Klee, 1997; Leverin
and Liljander, 2006). Crosby et al., (1990) defined satisfaction as
customer emotion through evaluation from past customer
experience with service providers up to the time of assessment
and these assessments are used to predict the next experience
in the future. In addition, De Wulf et al., (2001) define re-
lationship satisfaction as an emotional state of consumers,
resulting from the entire relationship assessment between
consumers and retailers. Thus, the definition of relationship
satisfaction of De Wulf et al., (2001) is inherited from the point of
view of Crosby et al., (1990). Many authors argue that sa-
tisfaction is a cumulative effect in the relationship, not the
satisfaction defined with each transaction (De Wulf et al., 2001;
Liang and Wang, 2005). According to Anderson and Narus
(1990), the benefits of customer satisfaction are accumulated
long term in the relationship between buyer and seller.

2.4. Customer trust

The concept of customer trust has been widely discussed in
documents about the long-term relationship of buyers and
sellers (Crosby, Evans and Cowles, 1990; Morgan and Hunt,
1994). According to Parasuraman et al., (1985), customer trust
in the context of a sell-buy relationship is defined as the firm
belief that the seller will always make sure that the long-term
interests of the customer are always met. In his research, he
also pointed out that trust is the clearest evidence of successful
service relationships.

Most studies have addressed impacting of relational bonds
on relationship results, and view these relationship results as
trust and satisfaction. Indeed, relational bonds can help
strengthen and maintain relationships, and thus positively
influence other relationship results (De Wulf et al., 2001; Lin et
al., 2003). In other words, developing relational bonds is used to
ensure customer loyalty through intermediaries including
satisfaction and trust.
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2.5. Switching costs

In customer loyalty studies, switching costs is one of the
issues of concern, it is considered as one of the factors that
maintain customer loyalty. Burnham et al., (2003) suggest that
switching costs is a one-time cost that a customer relates to in
the transition from one product or service to another. According
to Morgan and Hunt (1994), switching costs are identified in
marketing literature as a contributing factor to the continuity of
existing relationships, which are of an economic nature. Mean-
while, Dick and Basu (1994) argues that conversion costs
include both monetary and non-monetary costs (such as time,
effort, risk or psychology) are all related to transition to an al-
ternate provider. They consider the cost of conversion including
the costs incurred when customers end the relationship with the
company they are trading and transfer to another company.

Therefore, the switching costs is the one-time cost that a
customer loses during the transition from one service provider to
another, as customers have to spend time, effort, money or
relationship when changing service providers.

2.6. Hypotheses and model
2.6.1. The impact of relational bonds on satisfaction

There are many different studies that provide evidence of the
relationship between relational bonds (financial bonds, social
bonds, and structural bonds) and customer satisfaction in
different contexts (Palmatier et al., 2006). Smith (1998) argues
that relational bonds reduces the risk of inherent trading
relationships and maintains customer satisfaction with the ove-
rall relationship. In addition, Chen and Chiu (2009) have shown
that financial bonds and structural bonds have a positive impact
on online customer satisfaction, while social bonds are not.
Meanwhile, Salleh et al., (2013) argues that there is a direct re-
lationship between financial bonds, social bonds and structural
bonds to customer satisfaction. In addition, in the banking
industry, Lin et al., (2003) studied for individual customers and
suggested that in establishing long-term transaction rela-
tionships with customers, financial bonds, social bonds and
structural bonds have significant positive effects on satisfaction.
Based on the above studies, it is possible to observe the
relationship between relational bonds components and satis-
faction. Specifically, customers perceive benefits from relational
bonds activities based on the bank's interests will increase
customer satisfaction. Therefore, we present the hypothesis as
follows:

H1: The financial bonds have positive impact on customer
satisfaction

H2: The social bonds have positive impact on customer
satisfaction

H3: The structural bonds have positive impact on customer
satisfaction

2.6.2. The impact of relational bonds on Customer trust

In studies, Salleh et al., (2013) showed that relational bonds
(financial, social, structural) has a significant impact on the trust.
However, according to Ziaullah et al., (2014), relationship
marketing based on structural benefits has a strong impact on
customer trust and satisfaction, thus leading to their
commitment. In addition, Lin et al., (2003) studied the banking
industry with individual clients and suggested that in establishing
long-term transaction relationships with customers, financial
bonds, social bonds and structural bonds all have significant
positive effects on trust. They also determined that social bonds
impacts trust more than satisfaction; and financial bonds and
structural bonds has a significant effect on trust, because it
increases the customers cost when the relationship is
terminated. Thus, through the process of summarizing and
analyzing literature, it is shown that there is a direct and positive
relationship of each relational bonds types: financial bonds,

social bonds, and structural bonds to the customer trust.
Based on the above studies, it is possible to observe the

relationship between relational bonds components and trust.
Therefore, we present the hypothesis as follows:

H4: The financial bonds have positive impact on customer
trust

H5: The social bonds have positive impact on customer trust
H6: The structural bonds have positive impact on customer

trust

2.6.3. The impact of Trust on Customer loyalty

Reichheld and Schefter, (2000) argues that, in order to gain
customer loyalty, sellers must first earn their trust. Customers
believe in a viable relationship and this helps maintain their
loyalty (Lin & Ding, 2005). Moreover, Chaudhuri and Holbrook,
(2001) also found an important link between brand trust, buying
intention (i.e., behavioral loyalty) and attitude loyalty. Lau and
Lee, (1999) examine the link between consumer trust in a brand
and brand loyalty, they find a significant positive connection
between them. These findings are extended by Chaudhuri and
Holbrook, (2001), who found strong evidence to support a
significant association between trust and loyalty. From the
above summarized and analyzed, we present the hypothesis as
follows:

H7: Trust has positive impact on customer loyalty

2.6.4. The impact of Satisfaction on Customer loyalty

The satisfaction test, Bitner (1990) suggests that satisfaction
is considered as a prerequisite for loyalty. Similarly, Oliva et al.,
(1992) suggested that there is a relationship between satis-
faction and loyalty. Moreover, Cronin and Taylor (1992) find that
the result of customer satisfaction can reinforce a customer's
decision to use a service particular brand on a given occasion.
In the context of the bank, a strong relationship between sa-
tisfaction and loyalty has also been demonstrated by Ni and Liat
(2015). From the above summarized and analyzed, we present
the hypothesis as follows:

H8: Satisfaction has positive impact on customer loyalty

2.6.5. The impact of Switching costs
on Customer loyalty

In the process of synthesizing and analyzing the theory,
the switching costs and customer loyalty are tied together: the
higher the switching costs, the more customer loyalty is.
Bateson and Hoffman (1995) show that switching costs are
considered as one of the most important determinants of the
acquisition or product / service maintenance. When brand
switching costs of customers are high, it is more likely that
customers will remain loyal in repeat purchases because of the
risks or costs associated with conversion. Given the emotional
and financial barriers to service providers, switching costs can
be considered as one of the factors that create customer loyalty
(Chang and Chen, 2008). Therefore, when customers realize
that higher switching costs will tend to stay with the bank. From
the above summarized and analyzed, we present the hypothesis
as follows:

H9: The switching costs has positive impact on customer
loyalty

The switching costs concept has been seen as a moderator
variable of the relationship between satisfaction and its outcome
(Oliver, 1999). According to work by Tsai et al., (2010) suggest
that the increase in switching costs will reduce the relationship
between satisfaction and customer loyalty. Similarly, Sharma
and Patterson (1999) found that switching costs play modera-
ting variable role between customer satisfaction and loyalty.
Increased perceived switching costs will reduce the power of the
relationship between satisfaction and loyalty (Chen & Wang,
2009).
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From the above summarized and analyzed, we present the
hypothesis as follows:

H10: Switching costs reduce the relationship between
satisfaction and customer loyalty

The research model is depicted in Fig. 1.

3. Research methodology
3.1. Sample and data collection

This study, conducted in Vietnam, an emerging economy,
the study was conducted a survey of individual customers who
came to trade at Vietnamese commercial banks. Sample co-
llection research based on convenient access to customers. In
addition, the authors also surveyed customers who are officials
in the enterprise, students who are trading at Vietnamese
commercial banks to help the research sample with a diverse
structure. Out the 500 customers, who accepted to participate,
there were only 442 answered the questions. Next, 20
responses from customer were excluded, 4 outlier cases were
removed from the data. Finally, 418 cases were used for data
analysis providing a response rate of 83.6%. The objective of
the study is to confirm the reliability and scales value. Testing
scales through confirmatory factor analysis method (CFA), and
structural equation modelling analysis method (SEM) via AMOS
21 software is used to verify the scale.

Regarding the sample size, so far there are many different
views in determining the sample size. For example, the sample
size depends on the estimation method used (ML, GLS, ...) in
structural equation modelling. If the ML estimation method is
used, the sample size should be at least 100 to 150 observa-
tions (Hair, 1998), or at least 200 observations. It is also argued
that the minimum observation size is 5 observations for an
estimated parameter or 15 observations for a variable (Hair,
1998).

In this work, in order to ensure the observations size for the
study, the author has balanced the choice of the observations
number after discussing and considering all the estimated pa-
rameters in the model, all items used to measure the observed
variables are 36 items. Based on the measurement items
number and research concepts, the minimum sample size for
this study is 36*5 = 180 observations. However, in the official
study, the work has used the observations number is 418. Thus,
it is possible to conclude that the observations number n = 418
as a guarantee for the research results.

3.2. Variables measurement

This study examines the relationships among relational
bonds, satisfaction, trust, switching costs and customer loyalty.
All question items are measured using a five-point Likert
scale, where 1 represented strongly disagree and 5 represen-
ted strongly agree. The operational definitions and methods of
measurement are as follows. There are three dimensions of
relational bonds: (1) Financial bonds refer to commercial bank,
such as a discount, gifts and product interest, which are adopted
to keep and attract customers in the short term. Seven items to
measure this are modified from Hsieh et al., (2005); Lin et al.,

(2003); (2) Social bonds refer to commercial bank’ actions to
strengthen personal contacts with customers and to understand
their needs in order to offer customized services, thus en-
hancing the customer retention rate. Seven items for this are
adopted from Lin et al., (2003); Hsieh et al., (2005); Zeithaml et
al., (2003) and Berry (1995). (3) Structure bonds refer to the
connections between bank and customers established with
value-added services that customers find difficult to acquire from
competitors. Such bonds help deepen relations with customers,
and seven items are developed for this by consulting the works
of Hsieh et al., (2005); Lin et al., (2003); Dibb and Meadows
(2001). Satisfaction is defined as the customer’s perception to
through the evaluation of the customer's past communication
experience with the service provider up to the time of evaluation.
The five items are adapted from De Wulf et al., (2001), Lin and
Chung (2013), Hsieh and Hiang (2004). Trust is defined as the
customer belief about the seller will always make sure that the
long-term benefits of customers are always met. Seven items
from De Wulf et al., (2001), Crosby et al., (1990), Hennig-Thurau
et al., (2002), Morgan and Hunt (1994) are used to assess this.
Switching costs is defined as customer perceptions of time,
money, and effort related to service provider changes or direct
costs that customers may incur in connection with the transition
from another vendor. It is measured using a four-item scale
drawn from Burnham et al., (2003); Jones et al., (2007). Cus-
tomer loyalty is defined as the customers’ maintain, customers’
intention to use banking services in the future and to offer
positive word-of-mouth. Customer loyalty includes behavioural
loyalty and attitude loyalty. It is measured using a six-item scale
drawn from Lewis and Soureli (2006) and Manstrly et al., (2011).

As stated earlier, current study has adopted positivist a-
pproach and therefore the focus of the researchers was just
limited to analyze the data collected from the validated items
adapted from the previous well-known studies. The details of the
items adapted are presented in the following table 1.

4. Results

We used the SPSS 24.0 statistical package for descriptive
analysis of the sample structure, while AMOS 21.0 is used for
the SEM. According to the two-step procedures developed by
Anderson and Gerbing (1988), the first step is to develop the
measurement model with good fitness employing confirmatory
factor analysis (CFA) to test the reliability and validity of each
construct. The second step is to further analyze the causal
model of the theory, which was undertaken by SEM.

4.1. Respondents Profile

Table 2 shows the demographics of the participating
respondents. The final sample reflects 62.1 percent of female
customers and 37.9 percent of male customers, which is only
1/3 compared to the number of female in the survey sample.
The sample comprises 25.3 percent less than undergraduates,
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Figure 1. The research model
Source: Authors development

Table 1. Summary of Constructs and Items
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33.6 percent undergraduates, and 41.2 percent post-graduates.
It shows that most of customer’s education background is
undergraduates. Average age of the respondents is 47 years
old.

4.2. Measurement model

In this study, Cronbach’s alpha is used to assess the scales
reliability used to measure concepts in the research model.
Cronbach’s alpha is the most commonly used coefficient when
evaluating the reliability of multivariate scales (including 3 or
more observed variables). It measures the consistency of ob-
served variables on the same scale to measure the same
concept. In factor analysis, many researchers agree that when
Cronbach’ alpha is from 0.8 to nearly 1, the scale is good, from
0.7 to nearly 0.8 is usable (Nunnally and Bernstein, 1994).
Some researchers suggest that Cronbach’ alpha of 0.6 or higher
is usable in case the concept under study is new to the res-
pondents in the study context (Slater, 1995).

In assessing the scale reliability, it should be noted that
Cronbach’s alpha measures the reliability of the whole scale, not
the reliability of each observed variable. Moreover, variables in
the same scale are used to measure the same research concept
so they must be closely related. Therefore, when examining
each measurement variable, the corrected item – total corre-
lation is used. If a measurement variable has corrected item –
total correlation (adjusted)> = 0.3, that variable is satisfactory
(Nunnally and Bernstein, 1994).

During the verification the scale reliability by Cronbach’s
alpha coefficient, the variables were excluded due to failure.
Specifically, for FB scale with 2 variables FB2 and FB7 dis-
qualified, SB scale with SB6 variable is removed, StB scale has
2 variables StB1 and StB2 excluded, SAT scale has 1 SAT1
variable excluded, scale TRU has 2 variables TRU3 and TRU7
are eliminated, the LOY scale has 2 variables LOY5 and LOY6
are disqualified. The above variables are excluded due to the
corrected item – total correlation <0.3.

Table 3 shows the customer loyalty scale, satisfaction scale,
trust scale, switching costs scale, financial bonds, social bonds,
structural bonds through reliability analysis which shows that the
sequencely coefficient α is 0.857; 0.891; 0.939; 0.899; 0.889;
0.927; 0.900 are > 0.6 to ensure reliability, and the corrected
item – total correlation of the all variables in this scale is greater
than 0.3. As such, the scales meet the required reliability and
are eligible for inclusion in CFA analysis.

In this study, CFA is used to test the measurement model.
The CFA (normalized) results of the critical measurement model
show that this model has 472 freedom degrees. CFA shows the
following results of the model: Chi-square = 1175.241 (p = .000),
CMIN / df = 2.490 <3. Other indicators show that the model is
suitable with market data, specifically: TLI, CFI are 0.926; 0.934
both> 0.9 and RSMEA = 0.06 <= 0.08. Therefore, confirming the
model responds well to market data.

The testing result of the discriminant validity among variables
in the critical model shows that all the estimated correlation

coefficients associated with the standard error (SE) for p <0.05,
so the correlation coefficient of each pair of concepts which
differs from 1 at 95% confidence. Therefore, the concepts of
gaining discriminant validity.

The Composite Reliability and Average Variance Extracted
of the scales in the research model showed that all values
reached > 0.5 (Table 4). This confirms that the model scales are
reliable.

Results of analysis and evaluation show that all scales
achieved value and reliability. All CFA results are appropriate
with market data with just a few small adjustments, and variance
negative values were not found.

Summary of the above CFA results is shown in Table 5.
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Table 2. Sample demographic characteristics

Table 3. The scales reliability in the research model
Source: Authors development

Table 4. Test scale reliability in the research model
Source: Authors development
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4.3. Structural model

In this study, we test the research model by structural
equation model (SEM). From the first estimation results of the
SEM model, the model has 480 freedom degrees, Chi-square/df
= 3.579 (> 3) (McIver and Carmines, 1981) and TLI, CFI indica-
tors are all <0.9, RMSES = 0.079 (<0.08). Thus, the above
indicators are not really consistent with market data, so it is
necessary to adjust the above indicators to make the model
more suitable.

Besides, the analysis of non-standardized regression weight
data, it shows that the factor "Structural bonds" is not statistically
significant at the 0.05 level for the impact on "Satisfaction"
because there is P-value = 0.52 > 0.05. Therefore, we removed
the relationship between structural bonds and the satisfaction
out of the model and continued to run the SEM model for the
second time to find the SEM model which is most suitable for
data.

From the results of the second SEM analysis after eliminating
the relationship between “Structural bonds” and “Satisfaction”

(because there is p > 0.05) before adjusting show Chi-square/df
> 3 (McIver and Carmines, 1981) and indicators TLI and CFI are
both < 0.9; RMSES = 0.079 < 0.08. Therefore, the above indica-
tors are not really suitable, it is necessary to adjust the above
indicators to make the model more suitable.

The analysis showed that the relationships in the second
SEM model were not adjusted which were statistically significant
at the 0.05 level (p <0.05).

During the second SEM analysis, we relied on MI criteria to
improve the model to make the model more suitable for market
data, as shown in Figure 2. Specifically, we chose the error pairs
– ei which has the largest modification Indices (MI), use arrow
heads to hook the error pairs – ei sequentially: e9 – e10 and e4
– e6 together.

This model has 478 freedom degrees. Analysis results the
second SEM show the model parameters as follows: Chi-square
= 1273.660 (p = .000), CMIN/df = 2.665 <3. Other indicators show
that the model is suitable with market data, specifically: TLI, CFI
are 0.917; 0.925 respectively > 0.9 and RSMEA = 0.063 < 0.08.
Therefore, confirming the model responds well to market data.
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Table 5. Summary of scale testing results
Source: Authors development

Figure 2. The second SEM results (standardized) the research model has been adjusted

The test results of MSEM model with moderating variables
are shown in Figure 3.

The estimated results of moderator variables – switching

costs using MSEM model shows that the impact reciprocity
between satisfaction and switching costs is not statistically
significant (p = 0.146 > 0.05) (Table 6). Thus, switching costs do

� Test the MSEM model with moderating variables – switching costs
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not play a regulatory role in the relationship between satisfaction
and loyalty.

Therefore, the H10 hypothesis is not supported. That is,
switching costs have no effect on the relationship between
satisfaction and loyalty.

� Test hypotheses

All the hypothesized correlations in the research model are
proved by testing SEM model. The estimated (non-standar-
dized) results of the main parameters in the second modified
SEM model are presented in Table 7. This result shows that the
causal relationships are statistically significant at significant 0.05
because there are p values <0.05. In addition, through this
result, it is possible to conclude that the measurement scales of
the concepts in the model reach theoretical relational values.

Causal relationships in Table 7 show that social bonds have
a direct and positive impact on trust and satisfaction. Financial
bonds have a direct and positive effect on trust and satisfaction,
while structural bonds only have a direct and positive impact. On
the other hand, satisfaction and trust have a direct and positive
impact on customer loyalty. Finally, switching costs have a direct
and positive impact on customer loyalty.

In order to analyze the relationship between the research
concepts in the research model, it should be noted that the
greater the absolute value of the regression coefficients, the
stronger the corresponding independent concept will affect the
dependent concept.

Table 8 found that, for satisfaction, financial bonds has a
positive and stronger impact than social binds, because the
relationship between financial binds and satisfaction have a
positive normalized regression weight and is 0.513, higher than
the standardized regression weight between social bonds and
satisfaction (regressive weighted standardized is 0.15). This
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Figure 3. Results (normalized) with switching costs

Table 6. Regression weights are not standardized
Regression Weights: (Group number 1 – Default model)

Source: Authors development

Table 7. Regression weights are not standardized
Source: Authors development

Table 8. Standardized Regression Weights
Standardized Regression Weights:
(Group number 1 – Default model)

Source: Authors development
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shows that, for individual customers using banking services,
they are very interested in the financial benefits of the banks
applied to their customers. This is what makes them the most
satisfied when using a service at a bank. Meanwhile, customers
are less interested in social bonds than the financial bonds what
they receive. It is possible for individual customers that the
social relationships with the bank are not as important as their
corporate customers. These social links do not bring much
practical benefit to individual customers.

As for trust, financial bonds also has the most positive and
positive impact (with a standardized regression weight is 0.224),
followed by structural bonds (with a standardized regression
weight is 0.149), and finally social bonds (with a standardized
regression weight of 0.148). This shows that individual custo-
mers are only interested in the financial benefits they receive,
the higher they receive these benefits, the greater their trust in
banks. Meanwhile, the social bonds and the structural bonds are
considered as equal when it comes to increasing trust with the

bank. This result shows that for the individual customer so the
financial benefits what they receive from the bank are extremely
important, they determine the most customers satisfaction or
trust.

Finally, as for customer loyalty so satisfaction (with a stan-
dardized regression weight is 0.235) has positive impact directly
and stronger than trust (with a standardized regression weight of
0.149). This confirms that the more satisfied customers are, the
easier it will be to be loyal to the bank. On the other hand, the
trust that has impact on loyalty. It confirms the view that if cus-
tomers trust the relationship with the business, they will increase
their loyalty to the business. Meanwhile, switching costs have
the strongest positive impact on customer loyalty with a stan-
dardized weight of 0.413, which confirms the point that raising
switching costs makes customers not want to leave the service
provider has been proven right.

In summary, the hypotheses in the research model through
SEM model are summarized as shown in Table 9.
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Table 9. Summary of hypotheses testing results
Source: Authors development

5. Discussion

Research results show that relational bonds is measured by
the three concepts: financial bonds, social bonds and Structural
bonds that have a positive influence on customer trust. When
customers have benefit from a relationship, they consolidate
and enhance trust with the business. This result is consistent
with the study of Lin et al., (2003) and Chih et al., (2009) in the
context of online business. It shows that, although there are
differences in fields and cultures, in a specific context like
Vietnam's banking industry still supports this relationship.
Secondly, the research results also show that only financial
bonds and social bonds have a positive effect on customer
satisfaction. This shows that when customers benefit from the
relationship, they will enhance satisfaction. This result is
consistent with the research of Chen and Chiu (2009) in the
online marketing, showing that financial bonds has a direct and
positive impact on customer satisfaction, and social bonds has
an positive impact directly with customer satisfaction which
accordes with the proposal of Al-Hersh and Saaty (2014) in the
banking industry in Arab, and Gu et al., (2016) in the online
business. However, research shows that structural bonds does
not have an impact on customer satisfaction, which is different
from Chen and Chiu (2009) in online marketing. This difference
may be due to different business areas, different cultural and
social environments.

Thirdly, the research results showed that the satisfaction has
a directly positive impact on customer loyalty, this result is con-
sistent with the study of Ngo and Nguyen (2016) in the banking
industry in Vietnam. Fourthly, the research results showed that
trust has a directly positive impact on customer loyalty, this
result is consistent with the study of Ndubisi et al., (2016) in the
mobile phone networks field in Nigeria; Ndubisi (2007) in the
banking industry in Malaysia. Fifthly, the research results have
shown that switching costs has a directly positive impact on
customer loyalty, this result is consistent with the research of
Ndubisi et al., (2016) in the mobile phone networks field in

Nigeria. Sixthly, the research results showed that the switching
cost weakens the relationship between customer satisfaction
and loyalty, this result is consistent with the study of Canon Tong
et al., (2012) in the banking industry in Hong Kong.

In summary, the basic components of relational bonds in this
study are a concept that is measured by a multidirectional scale,
consisting of financial bonds, social bonds and structural bonds.
This suggests that an important management orientation in the
banking industry is the need for appropriate efforts to implement
relational bonds types based on financial, social and structured
bonds selectively for clients. Customers get a good sense of
relationship with the bank thereby increasing their loyalty.

6. Managerial implication

This research emphasizes the developing importance and
maintaining relational bonds activities to gain customer loyalty
through increased customer satisfaction and trust, especially at
commercial banks. In particular, commercial banks should note
that the use of both financial bonds, social bonds and structural
bonds is necessary to improve customer satisfaction and trust
from which to increase their loyalty. Commercial banks should
understand the need to increase the benefits gained from re-
lational bonds activities, because customers are aware of the
benefits that other competitors bring. If the bank is not interested
in this, then it will not be easy to build customer satisfaction and
trust, so it will not be possible to retain their customers. This is
prime importance because the research results have confirmed
that when customers feel high satisfaction and trust with the
bank, they are more likely to be loyal. Indeed, Crosby et al.,
(1990) argued that relationship quality (satisfaction, trust and
commitment) is the best predictor factor find future contacts with
a service provider.

In the era of development science and technology, the
services of payment cards, credit loans, savings deposits, etc…
are offered from branches, transaction offices to email boxes,
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news websites and Facebook Newsfeed of each personal on
social networks. Diverse supply, attractive benefits make custo-
mers increasingly less loyal to the bank. Communication and
branding for commercial banks are also facing fierce compe-
tition within the industry, from foreign banks and mobile financial
applications. Therefore, the use of relational bonds to maintain
customer loyalty is extremely essential.

7. Directions for future research

This study is subjected to several limitations. Firstly, this
cross-sectional study does not take into consideration of the
possibility causing and affecting the relationships between
the research variables, which may involve certain time lags.
Secondly, further research should take into account other mo-
derating variables (such as commitment, emotion) listed by
Morgan and Hunt (1994) and Shammout (2018). Finally, this
research just concentrated on customer loyalty, but nowadays,
lots of other psychology characteristics need to be concerned in
future. Future research should consider the above listed
limitations.
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1. Introduction

Customers buy products for many reasons, and therefore
there are many factors influencing customers' decisions and
satisfactions. One of these factors is the price (Hanif, Hafeez,
and Riaz 2010). As Cant (2016) states, price is a crucial
component for any organization, any business, and is critical in
the survival of any business. The literature search shows the
substantive role of price in customers' decision making. Stanton
et al. (1994) claim that price represents the amount of money
needed to acquire any combination of products and services.
Both marketing professionals and academics have attempted to
uncover the characteristics of influencing customers' price sen-
sitivity. More than thirty years ago, Rao (1984) reviewed the
pricing research. He claims that customers' price sensitivity, in
general, has hugely impact on customer demand. His research
was focused on groceries; nevertheless, his focus has largely
remained unchanged till these days.

According to Kotler and Keller (2016) and Kotler and
Armstrong (2018), the price in marketing represents the amount
of money charged for a product or the sum of the value that any
consumer exchange for benefits of having the product. So we
can claim that price is connected with most aspects of con-
sumption and represents the amount of money that consumers
must give up to acquire any product. Since any customer is a
person, therefore different customers have a different attitude to
price. Various studies point out that there are many factors
influencing customer’s price sensitivity (Yang and Peterson
2004). Consequently, customers are therefore sensitive to how
much they must give up with how much they gain (Goldsmith et
al. 2010). Furthermore, why are different customers willing to
pay less or more for the same product or service? Customers'
reaction to price is interconnected with most aspects of con-
sumption. The answer to the question of why customers are
willing to pay a different amount of money for the same product
involves different concepts and aspects of customers' buying

behavior (Goldsmith et al. 2010). Usually, as stated, Wilkte
(1994) customers who have more money spend more money.

Income is a critical aspect of influencing customers' price
sensitivity. Nevertheless, income is not homogenous across
different groups of customers. Income is varying based on the
social class culture, subculture, age, lifestyle, and therefore
knowing the income levels of different groups of customers
guides to set the price and knowledge of price sensitivity of
customers (Goldsmith et al. 2010). Since the income is not the
only factor influencing customers' price sensitivity, the aim of the
author's research is to explore the whole overall customer profile
and the effects of all characteristics (psychographic, sociodemo-
graphic, etc.) on the customer price sensitivity.

2. Theoretical Background

As stated by Anderson and Mittal (2000), there are several
types of consumers who are inclined to forgive service mishaps,
display decreasing price sensitivity, and positive WOM. This fact
leads to sustained growth and profit. Nevertheless, based on the
literature search, we can state that consumers’ price sensitivity
is an essential factor influencing pricing and marketing strate-
gies. Mamun, Rahman, and Robel (2014) concluded that custo-
mers’ price sensitivity is one of the essential factors affecting
companies pricing choices as well as companies’ profitability.
There are many studies, papers, and articles focusing on the
phenomenon of the consumers' price sensitivity (for example,
Werner 2018, Erdem, Wakefield and Inman 2003, Widenhorn
and Salhofer 2013 and many others). Price sensitivity is closely
connected to the customers' price tolerance, which refers to the
extent to which customers would be willing to pay rather than
switching or exiting (Chan et al. 2003, He, Chan & Tse 2008).
He, Chan & Tse (2008) claim that, to some extent, it is the
phenomenon of the price premiums gained from customer sa-
tisfaction that stimulates the organization to strive for a high
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level of customer satisfaction. The association between cus-
tomer satisfaction and price sensitivity is of great interest to the
management of any company as well as academics. Customer
price sensitivity represents a powerful marketing tool in all
business practices. Moreover, therefore we can state that price
plays a significant role in forming customer intention (purchase
as well as repurchase), which in turn leads to customers’
ultimate purchases that determine profits and sales (Mittal, and
Kamakura 2001, Han, Gupta, and Lehmann 2001).

Furthermore, how can we define price sensitivity? There are
many approaches to the definition of customers' price sensitivity.
It can be viewed as the customers' awareness of what customer
perceives about the price and cost for with the customers buy
particular products (Mamun, Rahman, and Robel 2014). Cus-
tomers' price sensitivity describes how an individual customer
shows his reaction to change in price level products, and the
overall customers' perception of price and the customers' res-
ponse to price indicate whether a specific market is price
sensitive or not (Mamun, Rahman, and Robel 2014). Usman
and Rehman (2017) see the price sensitivity of the customer
similarly and claim that customers' price sensitivity represents
the change of customer ultimatum, which results from the
decrease or increase of price. Therefore, customers' price
sensitivity represents a similar aspect as a price elasticity in
economics. Danes and Lindsey-Mullikin (2012) claim that price
sensitivity is directly related to the concept of price elasticity

The level of price sensitivity reflects the maximum price that
customers are willing to accept for the product purchased.
Generally, if the change in price has a more significant impact on
the demand for the specific product, then the demand is an
elastic one. The inelastic demand represents the situation where
any change in the price level has only a little impact on the
customers' demand. Based on these facts, we can state that
price sensitivity and elasticity demonstrate the aggregate
response of any market segment or individual to changes in
price levels (Monroe 1971, Bucklin, Gupta, and Han 1995).

If the price increase is above the level that customers are
willing to accept, even the customer is satisfied with the product;
customer will not purchase this product. Price sensitivity plays a
critical role in customers' decisions and purchasing habits.
Improved customers' satisfaction leads to lower price sensitivity
(Anderson 1996). Despite the notion that satisfied customers
exhibit lower price sensitivity, several types of research are
testing the complete customer profile and its effects on customer
price sensitivity.

Several authors emphasize the link between loyalty and the
various factors that influence it, including customers' price
sensitivity. Otaibi and Yasmeen (2014) claim that customer lo-
yalty is affecting by factors such as demographic characteristics
(the author will focus on these characteristics in her article),
advertisement, environment, lifestyle, service quality, satisfac-
tion, relationship marketing, and commitment. Nikhashemi,
Tarofder, Gaur, and Haque (2016) claimed that price is one of
the main functional motives, together with quality and conve-
nience, influencing customer loyalty.

Nagle and Holden (1995) attribute customers’ price sen-
sitivity to perception towards the availability of substitutes of the
product, switching costs, the value of the product, quality, ex-
penditure, shared costs, benefits, and inventory effects. Danes
and Lindsey-Mullikin (2012) understand price sensitivity as a
willingness to pay.

2.1. Factors influencing customers’ price
sensitivity

As stated in the text above, there are many factors
influencing consumers' buying behavior and hence consumers'
price sensitivity. Therefore, we can find many studies, re-
searches, papers, and articles focusing on this research
problem. Mamun, Rahman, and Robel (2014), in their article,
focus on managerial and theoretical issues concerning

consumers' sensitivity to price. The main factors they deal with
are perceived benefits, service quality, loyalty, and innova-
tiveness. Goldsmith, Flynn, and Kim (2010) investigate the
influence of similar factors on price sensitivity – status, inno-
vativeness, brand loyalty, and involvement.

Danes and Lindsey-Mullikin (2012) consider the most
significant factors influencing the price sensitivity of the cus-
tomer perceived quality, expected price, unique value, switching
cost, but marginally mention Sociodemographic characteristics
as well. The essential insight provides by Gabor and Granger
(1966) already in the sixties of the twentieth-century states that
the higher price signal higher quality. Therefore, quality is one of
the critical factors affecting price sensitivity.

Fibich (2005) and Mela, Gupta, and Lehmann (1997) em-
phasize the influence of promotion, especially price promotion
and advertising on the customers' price sensitivity. Moreover,
Fibich (2005) points out that price promotions have a more
substantial effect on high-price sensitive segments than less-
price sensitive segments the fact that price sensitivity is very
closely connected with the time that has elapsed since price
change.

Although the fact that customers' price sensitivity is affected
by the sociodemographic and other characteristics of the cus-
tomer profile, there is only a moderate amount of empirical
studies and researches conducted to examine the relationship
among customer profile and customer price sensitivity. There-
fore, the author will focus on selected Sociodemographic cha-
racteristics and their impact on the customers’ price sensitivity.

The author's research attempts to reduce the gap in the
theoretical and practical background of the investigation of
customer profile and its influence on the customers' price
sensitivity. The author's research aims to explore sociodemo-
graphic and psychographic characteristics and their influence on
the customers' price sensitivity. The investigated factors follow:

� age, gender, average income, marital status, number of
family members, education level.

3. Material and methods

The primary purpose of this paper is to investigate the
sociodemographic factors influencing customers’ price sensiti-
vity. The author used quantitative research to investigate these
factors and their influence on the customers' price sensitivity. To
address this research problem adequately, the author gained
the primary data collected from the customers in the Czech
Republic, and the research methodology is based on these
primary data. To obtain primary data author prepared a struc-
tured questionnaire. The questionnaire aimed to gather relevant
primary data regarding sociodemographic factors influencing
the customers' price sensitivity. The author prepared the ques-
tionnaire based on the literature search mentioned in the text
above to achieve objectives of the author’s research.

For the calculation of the research's sample author used
Roscoe's (1975) approach. Roscoe's (1975) approach is based
on the fact that the suitable and applicable size of the research
sample should be between 30 and 500 for most studies.
Therefore, the author distributed 500 questionnaires.

The questionnaire was divided into two main parts. The first
part contained questions about the price sensitivity of respon-
dents. The second part of the survey contained questions of
Sociodemographic nature. Statements about price sensitivity
were measured through five points Likert scale to investigate
whether the respondents considered themselves as price-
sensitive customers. These statements were identified based on
the literature search. The five-point Liker scale used in this
survey was ranging from strongly disagree to strongly agree.
The statement about price sensitivity follows:

� I consider myself as a price-sensitive person;
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� Price is one of the most critical factors for my purchase

decision;
� I will always buy the cheapest product;
� I will always search for the cheapest product.

Three hundred twenty-five questionnaires were returned,
and 15 had to be excluded. For analysis author used several
statistical and mathematical methods as follows:

� absolute/relative frequencies;
� basic descriptive statistics – average, standard deviation;
� chi-squared test.

Data obtained was analyzed through software Statgraphics.
Since many authors claim that the attitude the price sensitivity
depends on the Sociodemographic profile of a customer, the
author will use the chi-squared test for testing independence of
observed and expected data to reveal statistical differences in
the response of respondents with a different profile.

As mentioned above, the traditional methods of descriptive
statistics were used for the evaluation of the questionnaire
survey, and for testing the hypotheses listed in Table 1, the
author used the chi-squared test. The chi-squared test re-
presents a statistical hypothesis test that is used to test the
mutual dependence of nominal variables listed in the following
table. Concretely the Pearson’s chi-squared test is used to
determine whether there is any statistically significant difference
between expected and observed frequencies. The formula used
as a criterion to compare the expected frequencies with the
actual frequencies used for the chi-squared test is given below.

In order to check the relationship between the dependent
variable (customers’ price sensitivity) and independent variables
(age, gender, average income, marital status, number of family
members, education level), the author formulated a series of
hypotheses (for detail see next table).

4. Results and discussion

This part of the paper presents the results of the author's
research. First of all, the author will present the profile of the
respondents.

As we can see from the table 2, the author focused on six
sociodemographic-factors (age, gender, number of family mem-
bers, average income, marital status, and education level). All of
those factors can have some impact on the customer’s price
sensitivity.

The majority of respondents were at the age group 25-54
years old (63%), 59% of respondents were women, 43% of
respondents were married with the average income Eur 371-
1100, which is in line with the composition of the population in
the Czech Republic. Most of the respondents have a high school
or bachelor's degree of education (64%).

First of all, respondents were asked to evaluate four state-
ments about price sensitivity on the five-point Likert scale. The
results are summarized in the following table and figures.

As we can see from Table 3 mean of all statements is in the
range 2.7 to 3.4, the average for all statements is slightly more
than 3 (3.13). The lowest level of standard deviation shows the
statement, "Price is one of the most important factors for my
purchase decision," but the highest level of standard deviation
shows the statement, "I will always buy the cheapest product”.
As we can see from Figure 1, most of the respondents are not
sure about the statement, "I consider myself as a price sensi-
tivity person" – 14.3 % of respondents. Overall, almost 60% of
respondents agree with the statement, "Price is one of the most
important factors for my purchase decision”. More than 50% of
respondents also agreed with the statement, "I will always search
for the cheapest product”. The fewest respondents (40%) were
in favour of the claim, “I will always buy the cheapest product”.

Subsequently, the author calculated the chi-squared test for
all hypotheses listed in Table 4. The following table summarized
the results of the conducted chi-squared test for all hypotheses.

Based on the performed chi-squared tests that determine
whether reject or not the null hypothesis, based on the deter-
mination of whether there is a significant difference between
frequencies (expected and observed) and the idea that variables
are independent, it is possible to reject or not reject the stated
null hypothesis. Since the p-value of the chi-squared tests
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performed is in nearly all cases less than 0.05, the author can
reject all null hypotheses except the sixth hypotheses at the
95% confidence level. The results of the performed chi-squared
test are summarized in the previous table. The p-value of the
chi-squared test for the first hypothesis (H1) is 0.001. In this
case, the p-value is 0.001. The first null hypothesis, "Customers’
price sensitivity is independent on the age," can be rejected on
the 99% Confidence level. Since the p-value for the third
hypothesis, "Customers’ price sensitivity is independent on the
average income," is equal to 0.0095, we can reject this null
hypothesis on the 99% confidence level, too. The sixth
hypothesis, "Customers’ price sensitivity is independent on the
education level," can be rejected at the 90% confidence level.
Education, therefore, has the least impact on the customers’
price sensitivity.

5. Conclusions

Sociodemographic characteristics are considered as one of
the fundamental factors influencing customers’ price sensitivity.
The average evaluation for all of the set statements is 3.13.
Nearly 47% of respondents consider themselves as a price-
sensitive person. More than 58 % of respondents admit that
price is one of the most critical factors for their purchase
decision. Based on the chi-squared test performed, all stated
hypotheses were rejected at the 90% confidence level. Three
hypotheses were rejected at the 95% confidence level, and two
hypotheses were rejected at the 99% confidence level. The
author's research proved that price sensitivity is influenced by all
selected sociodemographic characteristics. In further research,
individual sociodemographic characteristics will be subjected to
a more detailed analysis. The author will focus on specific
differences in individual groups, into which the respondents
were divided on the basis of sociodemographic characteristics.
Thus, for example, the influence of the age group on the price
sensitivity of consumers, or the influence of the income group,
will be analyzed in detail.
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1. Introduction

Customer complaints go uninterrupted. Service providers
should address these complaints; otherwise, the results would
be negative. Examples of such negative outcomes are: custo-
mer dissatisfaction (Magnini et al., 2007), customer’s negative
emotions (Lin et al., 2018), customer sabotaging behaviour
(Daskin and Kasim, 2016) as well as unexpected future con-
sumer behavior like lowered repurchase intentions (Díaz et al.,
2017). One common cause of customer complaints in the
service sector is service failure (Hung and Lee, 2015), which in
turn leads to financial losses (Chen, 2013 and Sengupta et al.,
2018). Although service providers think of service failure as one
driver of customer complaints; eliminating errors that occur while
delivering services is not possible in practice (Lee et al., 2018).
Yet, there is a room to address service failure implications
through the so-called service recovery (Silber et al., 2009).

A review of the literature suggests that satisfied customers
with services delivered by service providers have a high level of
repurchase intention (Ranaweera and Prabhu, 2003; Zhang and
Prasongsukarn, 2017).Satisfaction with service recovery after
service failure has the same effect on customer repurchase
intention. Nevertheless, some studies indicated that service

recovery does not play the desired role in addressing service
failure unless it is effective (Silber et al., 2009; Othman et al.,
2013; Stratemeyer et al., 2014; Hoffman et al., 2015). The
positive effect of customer satisfaction on customer loyalty as
measured by repurchase intention is well-documented in the
literature (Luo et al., 2015; Aris et al., 2016; Goh et al., 2016;
Zhang and Prasongsukarn, 2017; Shin et al., 2017 and Gong
and Yi, 2018). However, previous studies did not clarify the
difference between the degree of satisfaction pre-service failure
and post-service recovery, whether pre-service failure satisfaction
affects post-service recovery satisfaction, whether pre-service
failure satisfaction and post-service recovery satisfaction play
significant roles in improving repurchase and word-of-mouth
intentions.

Therefore, the aim of this study is to investigate the impact
of pre-service failure and post-recovery satisfaction on cus-
tomers’ repurchase and word-of-mouth intentions. Doing so
provide a significant contribution to the literature since the paper
differentiates between two types of satisfaction; pre-service
failure satisfaction and post-service recovery satisfaction. On
the other hand, Palmer et al. (2000) argued that most corporate
service recovery efforts are directed to production processes but
not to customer needs. Service recovery was studied in this
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A gap in the literature was found in terms of customer satisfaction before and after faults occurred in service delivery,
i.e., pre-service failure satisfaction and post-service recovery satisfaction. The aim of this study is fivefold. First, to
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paper as a variable related to customer individual needs in
terms of his or her satisfaction before service failure and
satisfaction with service recovery. Pre-service failure satisfaction
was studied in terms of two antecedents in accordance with the
literature, which were service quality and food quality (Tan et al.,
2014; Shahzadi et al., 2018 and Rusandy et al., 2018). Similarly,
compensation and apology were introduced as antecedents of
post-service recovery satisfaction (Qin and Prybutok, 2009).

2. Theoretical framework
2.1. Service quality and food quality

Service quality has been defined as a gap between custo-
mers’ perceptions and expectations of the service (Parasuraman
et al., 1988). The greater the gap between these two variables,
the less the customer is satisfied and vice versa (Parasuraman
et al., 1985). Perhaps the most common standards of quality of
service in literature are: SERVQUAL, SERVPERF and DINESERV
(Nguyen et al., 2018). SERVQUAL scale introduced by
Parasuraman et al. (1988) included five dimensions: tangibles,
reliability, responsiveness, assurance, and empathy. SERVPERF
that was developed by Cronin and Taylor (1992) covered the
following dimensions: tangibles, reliability, responsiveness, a-
ssurance and empathy. According to Qin and Prybutok (2009),
SERVQUAL represents a gap measurement while SERVPERF
represents a service performance measurement. That is, the
focus of SERVPERF is on organizational performance from
customers’ perspectives in terms of service quality (Akdere et
al., 2018). DINESERV has been elaborated by Stevens et al.
(1995) to measure service quality in restaurants. Quality of
service has always been measured using SERVQUAL (Al-
Hawary et al., 2011; Alshurideh et al., 2017 and Alolayyan et al.,
2018). Akdere et al., 2018) adopted SERVPERF to evaluate
service quality in Turkish hospitals. In their study on fast food
restaurants in UK, Nguyen et al. (2018) used DINESERV.
Criticism has been directed against DINESERV because it does
not measure the quality of food (Saneva and Chortoseva, 2018).

Food quality has been operationalized in terms of several
factors. Examples of factors of food quality related to the food
itself and ensure a high level of customer satisfaction include
food taste, food freshness, visual appeal of the food, dining area
environment and level of comfort in dining (Chen et al., 2018).
Tiago et al. (2015) added other dimensions of food quality such
as healthiness of the food and freshness of the ingredients. In
addition to these factors, food quality can be measured by the
temperature of the food, food variety and innovativeness (Petzer
and Mackay, 2014). In a study on Chinese food restaurants, Tan
et al. (2014) highlighted additional factors like cleanness of
tableware and easily readable menu.

2.2. Service failure and service recovery

Service failure refers to errors made by the service provider
during service delivery (Ali et al., 2017). According to
Stratemeyer et al. (2014), service failure represents a case in
which customers’ expectations are not met. It was expressed by
Ali et al. (2017) as several faults occurred during service
provision. Service failure in addition to unfair prices were
identified as causes of customer loss (Tang et al., 2010). Loo
and Leung (2018) defined service failure as service delivery
interruption due to difference between customer’s expectations
and product or service performance.

Colgate and Hedge (2001 cited in Yulisetiarini et al., 2017)
identified five categories of reasons behind service failure in
banks: service encounter problems such as employee refusal to
help, pricing problems such as high bank charges, core service
failure like account mistakes, inconvenience matters such as
waiting queue and service recovery failure such as providing no
solution to complaints. Other causes of service failure in res-
taurants contain long waiting time, unpleasant food smell or

presentation and last of food stock (Othman et al., 2013) and
improper behaviors by the service provider (Stratemeyer et al.,
2014).

A key solution of service failure followed by service firms is
service recovery. The most common definition of service re-
covery among researchers is that this concept represents a
response from a company to a service failure after receiving a
complaint from the customer, with an aim to ensure customer
goodwill (Chueh et al., 2014; Stratemeyer et al., 2014; Hazée et
al., 2017; Sengupta et al., 2018).

Academic works conducted on service recovery highlighted
several dimensions of this construct such as apology to custo-
mers complaints (Sengupta et al., 2018), distributive, procedural
and intentional justice (Chueh et al., 2014). Hazée et al. (2017)
explained these dimensions by stating that what is provided to
the customer during service recovery refers to distributive jus-
tice, and the manner in which the service is recovered means
interactional justice while the reason behind service recovery
describes procedural justice. Two common responses to service
failure were apology and compensation (Hazée et al., 2017 and
Sengupta et al., 2018). These two responses were used in the
current study to evaluate service failure.

On the other hand, allocation of compensation was inter-
preted in social exchange theory as a response from service
provider to achieve equitable exchange relationships with
customers (Smith et al., 1999). The findings of Wirtz and Mattila
(2004) showed that the effect of compensation, apology and
recovery speed as attributes of service recovery on customers’
behavioral intentions such as repurchase intention was fully
mediated by customers’ satisfaction with service recovery.

2.3. Customer satisfaction

Customer satisfaction has been defined in large bundle of
research by focusing on the gap between customer's expec-
tations about a product or service (pre-purchase expectations)
and what he or she actually gets after the consumption of the
product or the service (actual post-purchase performance)
(Chueh et al., 2014; Wu, 2018). Expectation-confirmation theory
was used in the literature to understand the relationship
between customer satisfaction and its related behavioral
intentions such as repurchase intention. Customer satisfaction
in accordance with this theory is formed as a response to the
confirmation of customer’s expectation (Bhattacherjee, 2001). In
this study, the theory was used to describe post-to-purchase
satisfaction or confirmation satisfaction.

Furthermore, customer satisfaction, in this study, was stu-
died through Anderson’s (1973) assimilation-contrast theory.
According to Chueh et al. (2014), this theory refers to the
acceptance or refusal zone of service failure. A customer in the
acceptance zone would allow little differences between his or
her expectations and the actual performance of a product or
service. Attribution theory was also used to understand the link
between service failure and customer satisfaction. Hocutt et al.
(1997) identified three dimensions of this theory: stability,
(frequency of service failure), controllability (ability to avoid
service failure) and locus (responsibility of service failure; the
service provider or the customer).

For the current study, attribution theory dimensions were
applied to conceptualize service failure in order to determine
that included aspects of service failure used in the process of
customer satisfaction measure development. In other words, all
failures in the provision of services occur with a failure frequency
exceeding at least two times, as it is the responsibility of the
service provider and not the customer, in addition to the
possibility of being avoided by the service provider. Failures in
service delivery should be frequent and the reason is that
service recovery activities, i.e. compensations have no effect on
customers repurchase intention (Grewal et al., 2008).

In a conceptual framework of the impact of relationship
factors on customer satisfaction, Hess et al. (2003) investigated
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the impact of attribution theory on customers’ service recovery
expectation and satisfaction with service recovery. Operationally,
customer satisfaction was measured by different dimensions
such as product price, service efficiency, perceived value
(Chueh et al., 2014). Jones and Suh (2000) identified two types
of customer satisfaction; transaction-specific and overall sa-
tisfaction. In their study on customer satisfaction and retention of
a restaurant in Thailand, Zhang and Prasongsukarn (2017)
measured customer satisfaction by transaction-specific satisfac-
tion (food and service quality) and overall satisfaction (overall
dining experience).

Transaction-specific satisfaction is a type of customer sa-
tisfaction that comes to light at a specific point of time, i.e., after
the consumption experience (Van Binh and Vi, 2013). Liang et
al. (2018) introduced another type of customer satisfaction,
which is experience-based satisfaction. They defined this type of
satisfaction as customer’s satisfaction with a specific expe-
rience. In this study, customer satisfaction was treated in terms
of transaction-specific satisfaction, which was divided into two
sub-types: pre-service failure satisfaction and post-service re-
covery satisfaction. Transaction-specific satisfaction was found
by Liang et al. (2018) to exert a significant effect on customer’s
repurchase intention. Not all service recovery efforts result in
post-service satisfaction, therefore, satisfaction state after
service recovery should be evaluated and compared with pre-
service failure satisfaction.

2.4. Repurchase intention and word-of-mouth

Customer loyalty consists of two types: behavioral loyalty
and attitudinal loyalty. Behavioral loyalty refers to customers’
repeated behaviors such as repeated purchase of same pro-
ducts or services, while attitudinal loyalty refers to customers’
affect or attitude that drive their positive intention to repurchase
the same products or services in the future (Komunda and
Osarenkhoe, 2012). Therefore, customer loyalty can be under-
stood as a construct that covers behaviors of customers such as
repetition of purchase and attitudes or future plans of customers
such as psychological commitment to a firm or a brand (Han and
Ryu, 2009). Customer loyalty in restaurant context can be
measured in terms of repurchase intention, positive word-of-
mouth on the restaurant and recommendations (Mattila, 2001).
In their study on determinants of customer loyalty in restaurants,
Han and Ryu (2009) followed the attitudinal approach to assess
loyalty of restaurant customers by their potential behaviors
resulting from their satisfaction with service experience. The
current study is concerned with repurchase intention and word-
of-mouth as measures of customer loyalty. They were utilized
separately in the study model.

Repurchase intention has been defined as a kind of
customer behavior concerning customer’s attitude to consume
some product or service shaped before he or she makes the
decision of purchase (Yulisetiarini et al., 2017). Repurchase in-
tention was used by many studies to measure customer loyalty
(Elbeltagi and Agag, 2016). In order to evaluate customers
repurchase intention, Jones et al. (2000) asked participants to
rate their probability to use the same firm in the future.

Research on repurchase intention in this field identified many
factors that affect this intention such as customer satisfaction,
restaurant image and perceived value (Ryu et al., 2008), food
quality (Namkung and Jang, 2007; Ryu et al., 2012 and
Haghighi et al., 2012), switching barriers (Han et al., 2009 and
Jones et al., 2000), staff attitude (Etemad-Sajadi, 2018), cus-
tomer trust (Chinomona and Dubihlela, 2014), service quality
(Awi and Chaipoopirutana, 2014 and Boo, 2017), brand equity
and preference (Pham et al., 2015) and service climate
(Salanova et al., 2005). Word-of-mouth, on the other hand, has
been conceptualized in service recovery context in terms of
equity theory (Maxham III, 2001). According to the author, word-
of-mouth can be used by firms through making their customers
spread positive information about the firm to other customers.

2.5. Hypotheses development
2.5.1. Service quality, food quality
and pre-service failure satisfaction

Customer satisfaction was conceptualized in this study into
two types: customer satisfaction before service failure and cus-
tomer satisfaction after service recovery. It should be known
here that pre-service failure satisfaction refers to post-con-
sumption satisfaction. Day (1984 cited in Shahzadi et al., 2018:
639) defined customer satisfaction as “a post-purchase eva-
luative judgment concerning the purchase decision”. Pre-service
failure satisfaction was studied in terms of its relationship with
service and food quality, i.e. the impact of service and food
quality on pre-service failure satisfaction since these two inde-
pendent variables can be used as predictors of the dependent
one (Thakur, 2011; Zhang and Prasongsukarn, 2017; Shahzadi
et al., 2018 and Rusandy et al., 2018). In restaurant literature,
both service quality and food quality showed significant effects
on customer satisfaction (Chow et al., 2007; Qin and Prybutok,
2009). One aim of this study is to identify the effect of service
and food quality on customer satisfaction prior to any experience
of service failure using data collected form restaurant custo-
mers. It can be achieved via testing the following hypotheses:

H1: Service quality exerts a significant effect on pre-service
failure satisfaction.

H2: Food quality exerts a significant effect on pre-service
failure satisfaction.

2.5.2. Compensation and apology
and post-service recovery satisfaction

Using three cross-sectional samples from three countries;
The USA, Australia and Singapore, Wong (2004) found that
service recovery as measured by compensation and apology
improved customers’ evaluation of service encounter. The
significant effect of compensation and apology on customer
satisfaction appeared in many studies (Mattila, 2001). The most
important type of compensation as a major procedure of service
recovery is discounts (Lee, 2018). Another aim of this study is to
determine the effect of compensation and apology on customer
satisfaction after efforts of service recovery using data collected
form restaurant customers. It can be achieved via testing the
following hypotheses:

H3: Compensation exerts a significant effect on post-service
recovery satisfaction.

H4: Apology exerts a significant effect on post-service reco-
very satisfaction.

2.5.3. Pre-service failure
and post-service recovery satisfaction

Customer satisfaction was operationalized in the current
study as a construct consisting of two major dimensions: pre-
service failure satisfaction and post-service recovery satisfac-
tion. Kau and Wan-Yiun (2006) investigated the influence of
service recovery on customer satisfaction and showed that
customer pre-service failure satisfaction was greater than
recovery-based satisfaction. It was understood from this result
that despite of the positive effect of service recovery on cus-
tomer satisfaction, it exerts a negative impact on customers.
Therefore, customer initial satisfaction was higher than com-
plaints-led satisfaction as it increases the level of trust and
positive word-of-mouth. Karande et al. (2007), on the other
hand, showed that the effective service recovery through giving
a customer voice in service recovery process has led to a higher
level of customer post-service recovery satisfaction. Yi and La
(2004) examined the impact of customer satisfaction on custo-
mer repurchase intention through customer updated or adjusted
expectations, i.e. expectations after service consumption. It was
concluded that that authors distinguished two types of customer
satisfaction, which validated the operational division of customer
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satisfaction. In terms of the effect of pre-service failure satis-
faction on post-service recovery satisfaction, the researcher did
not find any previous studies to examine this effect. Therefore, it
was hypothesized that:

H5: Pre-service failure satisfaction exerts a significant effect
on post-service recovery satisfaction.

2.5.4. Pre-service service failure
and repurchase intention and word-of-mouth

Many studies showed that customer satisfaction is positively
and significantly associated to customer repurchase intention
(Thakur, 2011; Kaveh, 2012; Chinomona and Dubihlela, 2014;
Dubihlela and Chauke, 2016; Yulisetiarini et al., 2017; Zhang
and Prasongsukarn, 2017). These studies were deemed as
works related to initial or pre-service failure satisfaction since
satisfaction was investigated with no relation to service reco-
very. Examining the relationship between customer satisfaction
and repurchase intention in the literature in the context of
service failure and recovery showed a significant effect of
secondary or post-service recovery satisfaction on repurchase
intention (Van Binh and Vi, 2013 and Diaz et al., 2017). Chueh
et al. (2014) carried out a study on catering industry and found
that service recovery had a significant correlation with customer
satisfaction. Van Binh and Vi (2013) found a significant effect
of satisfaction with service recovery on repurchase intention.
According to Maxham III (2001), effective service recovery
resulted in customer satisfaction and return intention which in
turn increase customers’ positive word-of-mouth. Using data
collected from customers of restaurants, this study tries to test
the following hypotheses:

H6: Pre-service failure satisfaction exerts a significant and
positive effect on customer repurchase intention.

H7: Pre-service failure satisfaction exerts a significant and
positive effect on word-of-mouth intention.

H8: Post-service recovery satisfaction exerts a significant
and positive effect on customer repurchase intention.

H9: Post-service recovery satisfaction exerts a significant
and positive effect on word-of-mouth intention.

3. Methodology
3.1. Research sample

Following Tan et al. (2014), a convenience sample was
selected from restaurant customers in Saudi Arabia to ensure a
high response rate. A total of 311 questionnaires were returned
out of 400 questionnaires that were distributed to customers with
a response rate of 77.75%.

3.2. Measures

Dimensions that can be used to measure customer satisfac-
tion have been divided into two types: emotional and evaluative
dimensions (Ranaweera and Prabhu, 2003). Therefore, the first
independent variable (pre-service failure satisfaction) was
measured by customers evaluations in terms of service quality
and food quality (Thakur, 2011; Zhang and Prasongsukarn,
2017; Shahzadi et al., 2018 and Rusandy et al., 2018). Day
(1984 cited in Shahzadi et al., 2018: 639) defined customer
satisfaction as “a post-purchase evaluative judgment concer-
ning the purchase decision”. Service quality was measured
based on items adapted from Al-Hawary et al. (2011), Alshurideh
et al. (2017) and Alolayyan et al. (2018). Food quality was
evaluated based on items adapted from Petzer and Mackay
(2014), Tan et al. (2014). Tiago et al. (2015), Chen et al. (2018).
The second independent variable (post-service recovery satis-
faction) was measured based on customers' emotions related to
service recovery after failure using two dimensions: apology and
compensation (Wirtz and Mattila, 2004; Hazéeet al., 2017 and
Sengupta et al., 2018). More than that, measurements of post-

service recovery satisfaction were selected based on physiolo-
gical and financial loss encountered by customers after service
failure. Apology was used to deal with physiological loss and
compensation was used to overcome financial loss. Repurchase
intention was measured by customer willingness to return,
willingness to recommend, intention to return, and likelihood of
repurchase (Van Binh and Vi, 2013; Zhang and Prasongsukarn,
2017 and Liang et al., 2018). Word-of-mouth intention was
measured based on Maxham III (2001) and Kim et al. (2009).

3.3. Validity and reliability

Validity was assessed based on convergent validity while
reliability was tested by composite reliability. The average
variance extracted (AVE) can be used to compute convergent
validity. Composite reliability was calculated using factor loa-
dings and AVE. The results confirmed that the criteria of validity
and reliability were met; AVEs of all factors were greater than
0.50 and CRs were greater than 0.70 (Fornell and Larcker,
1981).

3.4. Research structural model discussion
and conclusions

The results of goodness-of-fit indices indicated that the
model used to test the hypotheses was accepted: Chi-square/df
ratio (χ2/df) = 1.79 < 2.0, goodness-of-fit index (GFI) = 0.933 >
0.90, the adjusted goodness-of-fit index (AGFI) = 0.911 > 0.90,
comparative fit index (CFI) = 0.936 > 0.90, the root mean square
error of approximation (RMSEA) = 0.05 < 0.07. Concerning
hypotheses testing, the structural model shown in Figure 1
illustrated that all hypotheses were accepted. The results
showed that service quality had a significant effect on pre-
service failure satisfaction (ß = 0.34, t = 6.45, P = 0.001).
Previous studies confirmed that service quality can significantly
predict customer satisfaction (Thakur, 2011; Zhang and
Prasongsukarn, 2017 and Yulisetiarini et al., 2017). This study
reflects that services delivered in target restaurants had at least
met customers’ expectations. Food quality had a significant
effect on pre-service failure satisfaction (ß = 0.24, t = 5.23, P =
0.000). In a study by Al-Tit (2015), service quality and food
quality were identified as two major predictors of customer
satisfaction. It was concluded, based on the results of the
current study, that target restaurants have a good level of
service and food quality which in turn gives rise to customer
satisfaction. The next aim of the study was to explore the effect
of compensation and apology on post-service recovery satis-
faction.

The results indicated that compensation as a mean of
service recovery followed by restaurants had a significant effect
on post-service recovery satisfaction (ß = 0.39, t = 7.82, P =
0.004), apology, on the other hand, also had a significant effect
on post-service recovery satisfaction (ß = 0.27, t = 5.51, P =
0.000). Generally, service recovery efforts have a significant
impact on customer satisfaction (Chueh et al., 2014). Tang et al.
(2010) found a positive link between effective service recovery
and post-service recovery satisfaction which in turn enhances
repurchase intention. The effect of compensation on post-
recovery satisfaction was higher than the effect of apology on
the same variable. However, Sengupta et al. (2018) argued that
apology is more important for some customers than compen-
sation. It can be concluded that customers in the current study
give preference to compensation over apology.

The significant effect of pre-service failure satisfaction on
post-service recovery satisfaction was confirmed in this study
(ß = 0.17, t = 2.98, P = 0.011). Although the result is significant,
it showed a low effect of pre-failure satisfaction on post-recovery
satisfaction. According to Stratemeyer et al. (2014), service fai-
lure had no significant effect on service recovery. They attributed
their result to firm’s inability to perform a timely recovery of
service. The result of the present study can be explained by the
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fact that customer satisfaction with quality of service and food is
not continuous but can be interrupted due to the increased gap
between service performance and customer expectations. The
customer is no longer satisfied only after successful recovery
efforts is initiated. Kau and Wan-Yiun(2006) showed that
customer pre-service failure satisfaction was greater than
recovery-based satisfaction. Maxham III (2001) indicated that
post-service recovery satisfaction was less than pre-service
failure satisfaction despite the effective service recovery efforts.

The fourth aim of the study was related to investigating the
effect of pre-service failure satisfaction on repurchase intention
and word-of-mouth. It was revealed that pre-service failure
satisfaction had a significant effect on repurchase intention
(ß = 0.32, t = 6.64, P = 0.000) and on word-of-mouth (ß = 0.25,
t = 4.93, P = 0.000). Results disclosed by Van Binh and Vi (2013)
established significant effects of satisfaction with recovery on
repurchase intention as well as word-of-mouth. According to
their results, the effect of satisfaction with recovery on repur-
chase intention was less than its effect on word-of-mouth
intention. Similarly, the effect of post-service recovery satisfac-
tion on repurchase intention in this study was greater than its
effect on word-of-mouth intention.

Finally, the study aimed at exploring the influence of post-
service recovery satisfaction on repurchase intention and word-
of-mouth. The aim was achieved through identifying that post-
service recovery satisfaction had significant effects on
repurchase intention (ß = 0.47, t = 13.12, P = 0.001) and word-
of-mouth intention (ß = 0.21, t = 3.71, P = 0.000). Tang et al.
(2010) indicated that customers who were satisfied with service
recovery had an increased levels of satisfaction and intention to
purchase in the future.

4. Limitations and recommendations

Sengupta et al. (2018) pointed out the importance of paying
a special attention to differences among customers, especially
in the field of service recovery, due to the cultural background
while the present study did not investigate these differences;
therefore, the paper recommends a future study on the medi-
ating role of cultural backgrounds of customer. On the other
hand, no control variables were added in the model of this study.
Palmer et al. (2000) studied equity and repurchase intention
after service failure and found significant differences between
customers in favor of their demographics such as gender and
age. Therefore, future studies should consider demographic
characteristics of customers. An important recommendation has
been reported by Spreng et al. (1995) is that firms should en-
courage unsatisfied customers to complain. Silent customers

who were unsatisfied with service recovery were neglected in
the current study due to complexity of collecting data from those
customers. It was recommended that future studies should con-
sider the voice of unsatisfied customers. Service type was
identified by Levesque and McDougall (2000) as a determinant
of the effectiveness of service recovery efforts. It is therefore
advisable to use this variable in future studies.

5. Managerial implications

One of the most important implications resulting from this
study is that managers should be aware of customer satisfaction
level, either their pre-service failure satisfaction or post-service
recovery satisfaction. Customers with high levels of pre-service
failure satisfaction will have low levels of recovery expectations,
i.e., high levels of failure tolerance which in turn positively affects
their repurchase intention. Moreover, dissatisfaction due to ser-
vice recovery failure is more damaging than dissatisfaction due
to service failure, because the customer in the case of service
recovery failure is subjected to dissatisfaction for the second
time.
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1. Introduction

Public procurement is one of the most prominent venues of
business-to-government (B2G) interactions with approximately
12-20% of countries GDP worldwide spent on public pro-
curement (OECD.org, 2016) and specifically 12.8% for OECD
countries (OECD.org, 2013). Vast number of public needs are
satisfied via this method and while as extremely close attention
is paid to the issues pertaining to government perspective,
such as efficiency of public savings, elimination of corruption,
innovation support, the problems of suppliers are often left
unexamined.

How well supplier companies perform their duties in public
procurement is largely dependent on the quality of management
systems that exist in the companies to navigate numerous
procurement processes. Low quality management results not
only in failure to secure and fulfill contracts but may also lead to
loss of companies’ own resources. Evidently, such situations are
rather common, and especially distinguished among small and
medium enterprises (SMEs) where external factors play a more
significant role. For example, Loader (2015) argues that SMEs
experience noticeable difficulties due to lack of ‘resources to
engage with a bureaucratic process’, that they are ‘dispropor-
tionately affected compared to larger suppliers’ and that these
issues have not been properly addressed for several decades.
Lack of transparency, issues with identification of exact amount
of transactional costs (Man et al., 2014) as well as B2G specific

communication issues (Erridge, Greer, 2000)(Klijn, Teisman,
2003) create further barriers for businesses.

Therefore, business owners and managers face not only the
challenges of optimizing their business processes to tackle
various organizational aspects of participating in public procu-
rement, but they also must account for environmental risks. The
success of performing in supplier role is contingent on ad-
ministrative and decisional quality of management, and thus
there is an evident need for a well-defined management system,
the study of which is the main goal of this paper.

The article is structured as follows. Part 2 is dedicated to a
review of literature on trends, problems, and management
aspects of public procurement from supplier perspective with the
purpose of identification of key management areas. Risks and
ways to control them are discussed in part 3. The whole
management system is then described and characterized in part
4, which is followed by the conclusion in part 5.

2. Trends, problems and management
of public procurement

One of the most notable trends when it comes to
government procurement is its centralization due to the evident
savings potential (Karjalainen, 2011) with the inclusion of pro-
fessional intermediary companies that assist in communications
between supplier businesses and purchaser government bodies
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(Heikkinen et al., 2007)(Kanter, 1994). This triad system exists
in the state of continual dynamics where roles and relationships
between participants constantly change which creates risks of
uncertainty for all sides (Gutek, Groth, Cherry, 2002).

Another recognized trend is the increasing importance of
government savings over other factors. According to Lian and
Laing (2004), in the last 30 years public procurements globally
have underwent substantial shift from traditional forms of pro-
curement that focused on transactional operations and building
of strong partnerships to the new era of budget limitations and
the necessity to satisfy public needs in the context of limited
resources. This view is shared by other authors who believe that
contract cost became the deciding factor in supplier selection
(Hanák et al., 2015) and that purchasers are interested in
stimulating a more competitive supplier environment (Hanák,
Muchová, 2015).

Public procurement is also remarkably digitalized in most
countries, even where it is relatively new (Smeltzer, Ruzicka,
2000). Among various digital procurement procedures, of
particular interest are dynamic purchasing systems, that are
presented mostly in the format of electronic auctions (Özbilgin,
Imamoglu, 2011). The use of artificial intelligence and neural
networks is also worth mentioning. For instance, in the study by
Ovsyannikova and Domashova, a neural network was used to
identify contracts with high level of non-performance among
contracts in pipe industry (Ovsyannikova, Domashova, 2020).

Public procurement has been repeatedly linked to the stimu-
lation of innovation activity in business structures (Bresnahan,
Trajtenberg, 1995)(Ghisetti, 2017) and is acknowledged as one
of the most instrumental influences in that regard, even more
efficient than outright grants (Geroski, 1990). Consequently,
there is a growing interest in the topic of public procurement of
innovation (Edler, Yeow, 2016) especially for those industries
and firms that include such science-intensive services as in-
formation and communications, management, consulting etc.
(Petrenko, Pritvorova, Dzhazykbaeva, 2018) However, there are
several barriers preventing realization of innovation potential
that all sides must account for, such as strict technical
specifications, communication failures, high risks associated
with innovative products and services, financial entry barriers for
small and medium companies etc. (Uyarra, et al., 2014).

Management system of participation in public procurement
needs to account for its problematic areas. Public procurement
is criticized for a number of reasons, and inability to provide
transparency of its processes is one of them (Kwak, Chih, Ibbs,
2009). For example, Man et al. highlight complexity of calcu-
lation of transaction costs associated with public procurement
and therefore difficulty in assessing exact value of economic
effect (Man et al., 2014). Transaction costs in this context
include administration of competition, salaries of independent
experts, costs of repeat procedures, legal costs etc. that are
especially hard to evaluate in case of complex procurement
items. Particular consideration should be given to corruption as
one of the crucial problems of public procurement. Many scho-
lars agree that the task of corruption reduction and elimination is
of top priority in public procurement worldwide (Locatelli et al.,
2017)(Loosemore, Lim, 2015).

Additionally, it is necessary to highlight operational differen-
ces of government purchasers in comparison to businesses.
Stiff legal framework of operations and organizational culture of
government structures leads to the creation of institutional and
strategic barriers that cause premature dissolution of part-
nerships (Erridge, Greer, 2000). There are also issues with
collaborate decision-making and division of responsibility
between purchasers and suppliers that stem from the principal
differences in value systems (Klijn, Teisman, 2003). In general,
public procurement is subject to the problems of relationship
building and maintenance typical to B2G partnerships (Dyer et
al., 1998). Thus, unstable quality of supplier-purchaser rela-
tionships is typical to public procurements (Zou et al., 2014)
which can also be explained by the traditionally passive reaction

of government agencies to market changes as contrary to the
proactive search and initiation of partnerships typical to
business environment (Smyth, Edkins, 2007) as well as
transition to new models of management, such as adhocracy,
sociocracy etc. (Velinov, Vassilev, Denisov, 2018)

In addition to trends and problems it is also necessary to
consider papers on management specifics of public pro-
curement. Teng and Liao (Teng, Liao, 2011) studied various
roles played by suppliers depending on whether the purchaser’s
resources are high (sufficient) or low (insufficient) as well as
qualification of purchaser (high or low) and concluded that there
are four primary supplier segments that require different
management systems: operator, professional, agent, and
investor. Another look at supplier roles is taken by Keränen
(Keränen, 2017). The author suggests that suppliers should
change managerial roles in relationships with government
purchasers depending on the stages of contract completion.

Management of procurement participation in supplier
companies is influenced by the criteria of contract price de-
termination: most economically advantageous tender (MEAT),
performance based contracting (PBC), and best value pro-
curement (BVP) (Bruno, Gelderman, Lambrechts, Semeijn,
2018). Suppliers working with MEAT contracts have to consider
approaches to handling price competition while the PBC is
associated with high level of responsibility but at the same time
allows suppliers more flexibility. Information plays crucial role for
PBC, while control is executed formally (Kleemann, 2013).
Lastly, BVP model also favors information provision, specifically
in relation to how it can minimize risks of uncertainty for public
purchasers. BVP is a model within Best Value Approach (BVA)
introduced in 1991 by Kashiwagi that is aimed at simplicity and
transparency and besides BVP, also includes a risk and a
project management models (Joudi et al., 2018).

Thus, supplier management system of engaging in public
procurement should incorporate mentioned above factors to
develop means of efficient participation.

3. Risks of public procurement suppliers
in Russian practice

Efficient participation in government procurement correlates
with supplier ability to identify optimal contracts with maximum
economic returns and minimum risks among all public tenders
available at a certain point of time. Failure to do so may not only
result in inability to fulfil contract requirements but also in fi-
nancial, material and reputational repercussions for the supplier.

With the purpose of identification of major risks areas in
public procurement we studied 120 Russian companies that
performed supplier roles in 2016 for various public needs
(Umnova, 2019). Additionally, in-depth interviews were per-
formed with procurement managers or general directors of three
small and medium sized businesses that fulfilled government
tenders for climate testing and heating, ventilation and air
conditioning equipment. Based on the gathered data the
following groups of pure risks (only losses or break-even si-
tuations are possible without opportunity for gain) have been
identified:

� risks of supplier losing opportunity to apply for partici-
pation in public tenders;

� competition risks at the stage of supplier selection (auc-
tion bidding and other forms of qualification process);

� risks associated with increased financial burden on
supplier during contract execution;

� risks of resource losses (tender security, initial material
investments etc.) caused by purchaser actions or exter-
nal factors;

� risks of fines and penalties due to failure to meet the
deadline or pass expert appraisal during delivery of com-
pleted works, products or services. This usually happens
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when suppliers fail to conform with the conditions of
tender contract or technical specifications;

� risks of inclusion in supplier blacklist (run by Russian
Federal Anti-Monopoly Service).

According to the international standards ISO 31000 related
to risk management (ISO 31000) analysis of risks should be

conducted with consideration of the following factors: a) possi-
bility of events and their consequences; b) nature and scale of
consequences; c) complexity and interconnectedness of risk
factors; d) time-related factors; e) efficiency of existing means of
risk control. The above listed risks have been analyzed using
ISO guidelines in Table 1 below.

QUALITY
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Table 1. Classification of potential risks of investigated suppliers of public procurement tenders
Source: developed by authors

One common feature of identified risks is that they are
associated with primarily material or financial losses, while in-
formational and other immaterial resources are affected to a
lesser degree. It is worth mentioning that the risks not only have
varying periods of exposure but also occur at different stages of
supplier participation in public contracts. A more detailed charac-
teristic of each group of risks follows below.

1. Risks of supplier losing opportunity to apply for
participation in public tenders. This type of risks is associated
with situations when companies do not file tender participation
applications in time. To participate in electronic format, suppliers
must first register with an electronic trading platform specified by
purchaser; this process may last anywhere from a few hours to
several weeks. Another factor to consider is collection of docu-
ment package for application which is not universal and may
contain documents with long periods of preparation. Thus, such
risks are of technical nature and are associated with insufficient
monitoring of company’s readiness for participation in public
procurement contracts. They occur in the beginning of parti-
cipation process, result in lost profit opportunity, have a medium
level of probability and short-term consequences in studied
companies.

2. Competition risks at the stage of supplier selection.
The most common cause of competition risk is on the basis of
price. Representatives of studied companies noted that it is not
uncommon to encounter rival suppliers with price dumping
strategy. Another source of competition risks is quality related
(accordance with technical specifications). The suppliers that
lose during auction or other forms of qualification process have
to deal with not only lost profit opportunity but also with waste of
time and financial resources spent on participation fee (non-
refundable). These risks occur later in the participation process
compared to the previous group, have a medium level of pro-

bability and short-term consequences. However, existing mea-
sures of risk control are inefficient due to difficulties of com-
petition prediction for a particular tender.

3. Risks associated with increased financial burden on
supplier during contract execution. When suppliers participate in
public tenders, according to Russian laws, they must provide
collateral for tender security twice: a smaller sum of up to 5% of
contract value before qualification process and a bigger sum of
up to 30% of contract value after winning (Federal Law No. 44-
FZ). While the first collateral is returned a few days or weeks
after supplier selection process, the second collateral can be
held by purchaser until the date of delivery or even after that for
the duration of guarantee period, which in case of studied com-
panies can last for months. Therefore, suppliers have to not only
bear with temporary restructuring of assets but also opportunity
costs of collateral capital as there is no interest payments
provided for the impounded money. Alternatively a smaller sum
can be paid to purchase a bank guarantee (non-refundable).
The most common risk control measure is adaptation to co-
llateral requirements through fund creation and other means. As
collateral requirements are applied to all public procurement
renders, the probability of this risk is highly likely (or even
certain), its consequences are medium-term, and it is a complex
risk interconnected with other risk groups (see points 5 and 6).

4. Risks of resource losses caused by purchaser actions
or external factors. With this group of risks, losses of material
and financial resources happen due to either bad practices of
purchaser company or external factors. For example, in case of
reaching budget limits or their external decrease, a purchaser
has the right for a one-sided reduction of contract value (RF
Government Regulation No. 1090). Corrupt practices may also
cause the risks of this category, which is more probable when
purchasers operate under a more loosely controlled Federal



98

QUALITY MANAGEMENT
Law No. 223-FZ (Federal Law No. 223-FZ). While situations
causing this category of risks are rare, they have serious
consequences with medium- to long-term impact: for instance,
one of the interviewed companies reported losing all invested
in contract capital in one such case. Risk control measures
include purchaser check-up and are quite effective. Never-
theless, due its impact and unpredictable nature, the risk’s final
score is high.

5. Risks of fines and penalties due to failure to meet the
deadline or pass expert appraisal during delivery of completed
works, products or services. These risks are primarily caused by
lapses in control of the process of contract fulfillment as well as
communication failures with purchaser, subcontractor or other
parties. The losses from sanctions and fees have medium-term
impact, and probability is low in studied companies due to de-
veloped quality management system. The risk is complex as it

can be caused by increased financial burden (point 3), and can
in turn cause inclusion of supplier in blacklist (point 6).

6. Risks of inclusion in supplier blacklist. Inclusion in
blacklist of suppliers is one of the most severe risks that has far-
reaching repercussions, such as loss of reputation and inability
to further participate in government procurement procedures
(until the end of blacklist duration). Suppliers are included in the
blacklist for two primary reasons: avoidance of signing the
contract after winning of qualification process, and failure to
meet the deadline or pass expert appraisal during delivery of
procurement item. As public tenders are an important source of
clients for most of the studied companies, the final risk score is
evaluated as high.

Thus, identified risks occur at various stages of procurement
process, and their consequences have different scale and
impact time period, which is shown in Figure 1 below.
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Figure 1. Supplier risks at different stages of procurement process
Source: developed by authors

4. Management system of public procurement
participation in supplier companies

Companies that act as suppliers in public procurement have
a definitive set of managerial tasks aimed at efficient
participation with minimization of risks identified above and
increasing of probability of winning optimal contracts with
maximum economic returns which are coordinated in the
framework of management system of public procurement
participation. The system includes such classical functions of
management as planning, organizing and control, and a
significant part of it is dedicated to decision-making and co-
mmunications with internal and external parties.

The subject of the management system is the employee(s)
responsible for participation in public procurement; in small
companies this role is often performed by business owners. The
object of the system is participation processes themselves.
Efficiency of the examined management system is directly
proportional to how well it can identify optimal contracts among
all available and how well it can minimize risks and increase
quality of decision-making processes. Management system of
public procurement participation has following characteristics:

� is part (subsystem) of general management system of
company;

� its borders include all processes starting from the
planning of participation to delivery of procurement items
(or until warranty end, if required);

� the system consists of five primary subsystems: planning
and preparation, purchaser analysis, analysis of financial
viability, analysis of contract terms and technical speci-
fications, participation in supplier selection processes, and
contract execution. The first subsystem (preparation) and
the last (participation) play auxiliary or supporting role,
while the other three can be viewed as primary or core;

� its primary functions are document preparation, search
and analysis of available contracts, decision-making;

� the system is open and connected to external parties
(purchasers, regulators, subcontractors, banks, trading
platforms etc.) as well as internal systems (top-
management, production, finance and accounting, legal
support, IT etc.).

Based on the description it is possible to visualize mana-
gement system of public procurement participation, in our case
with the use of IDEF0 modelling (see Figure 2).
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The final step of establishing management system of public
procurement participation represents identification of key perfor-
mance parameters used by each subsystem.

1. Preparation for participation. Risks of missing the
opportunity to participate in relevant contracts are primarily of
technical nature and their control is executed at the stage of
preparation. We identified the following KPIs in interviews with
Russian suppliers:

� period of electronic digital signature (EDS) validity;
� period of accreditation with electronic trading platforms;
� technical and document readiness, including work with

cryptographic facilities.
2. Analysis of purchaser. Similarly to how purchasers

compose supplier assessment forms to select the best can-
didate for a particular contract (Makinde, et al., 2020), suppliers
can use their own checklists to assess prospect contractors.
One of the first things suppliers should consider is what sort of
competitive environment the investigated purchasers tends to
create. According to Gupta (2002), increase of suppliers com-
peting in a tender from two to eight can result in decrease of
contract value by 12-14% on average, so bidding price going
below point of financial viability is quite probable. By examining
history of purchaser contracts regarding average number of
competing suppliers and whether there are ‘favorite’ companies
who executed a significant portion of contracts in the past it is
possible to identify tenders with low probability of winning.
Additionally, Russian suppliers consider complaints about pur-
chaser registered with Federal Antimonopoly Service that are in
open access in Unified Information System in Procurement as
well as current and past arbitration or judicial cases.

3. Analysis of financial viability. Suppliers must take into
consideration two financial aspects when applying for tenders:
financial state of company’s assets and contract terms. The
former is key in managing the increased financial burden that
was discussed above, and following parameters may be used as
KPIs: proportion of liquid assets, cash level, reserves, available
credit funds etc. Key contract terms assisting suppliers include
provision of advance payment, progress payments, and other
risk-reducing conditions.

4. Analysis of technical specifications and contract terms.
In addition to financial aspects, evaluation of contract terms by
supplier should include time savings and other non-price factors
(Jap, 2002). Analysis of technical specifications can be per-
formed with identification of quality loss parameters using
Tagichi method of quality control (Antsev, Chernitsova, 2015).
This is possible if a base product, work or service exists that can
serve as a reference model to compare with individual procu-
rement items. Additionally, government companies’ assessment
of procurement efficiency relies on a number of factors
(Morledge, Smith, Kashiwagi, 2006)(Nicał, Wodyński, 2015)
which can be reversely adapted for evaluation of prospect
contracts by supplier, such as:

� project characteristics and its importance for parties;
� risk distribution and accountability of parties;
� funding options and market;
� client (purchaser) resources;
� issues of cost change over the project life cycle;
� contract timing;
� quality and performance of procurement item.
Interviews with Russian suppliers highlighted importance of

pre-planning of procedures (participation in tenders that were
planned and announced in advance) and absence of dubious
conditions in procurement or contract terms, such as inflated
requirements for supplier qualifications, staff, technical support
etc., attempts at concealment of tenders by purchaser through
such means as usage of obscure contract titles, as well as
errors. It is worth mentioning that this practice of erroneous
documentation is not unique to Russian practice (Juszczyk et
al., 2014).

5. Participation in supplier selection process. After per-
formed analysis of purchaser, financial aspects, technical
documentation, and contract terms of prospect tender the
management system ensures application and participation in
qualification procedures in timely and proper manner. The
crucial factors to consider here are amount of remaining days
until the end of application deadline, conditions for inquiry
requests, and conditions for appeal filing.
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Figure 2. Management system of public procurement in IDEF0 format
Source: developed by authors
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5. Conclusion

Public procurement is a highly topical issue, but academic
interest is drawn primarily to the study of public purchasers
perspective. Suppliers and specifically management of their
participation in public procurement is not as well studied. We
think that more research is necessary in management practices
of government procurement suppliers to not only improve
efficiency of fulfillment of public needs but also to make tenders
available to a wider number of businesses.

Based on our literature review as well as interviews and
study of a sample of Russian suppliers, we were able to identify
primary risk groups that occur at various stages of participation
process, their scale, impact and control measures. Model of
management system of the participation process was then
presented with consideration of KPIs that can be used to
determine efficiency of the system and its parts.

Risks, model of participation process, and KPIs were
examined in the framework of Russian procurement practice
which is relatively young and in the state of constant changes.
Therefore it is doubtlessly of academic interest to further
research supplier management systems in Russia in other
countries, and to study management specifics in various areas
of economic activities.
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1. Introduction

Employee behavior has very important consequences for
overall organizational effectiveness (Rejeki, Setiyanti, & Susanto,
2019). Organizational behavior in general has often been linked
to overall organizational effectiveness. Organizational Citi-
zenship Behavior (OCB) impacts the overall effectiveness of the
organization (Yildirim, 2014).

Organizational citizenship behavior is an emergent em-
ployee behavior that is not regulated by the organization, and is
not taken into account in a formal reward system (Titisari, 2014).
OCB behavior is known as an extra-role in which employee
performance is not only seen from the main work but also
through work that is outside the employee's main work.

The success of an organization can not only be achieved by
implementing a business strategy, but also the organization
must be able to identify and be supported by its human
resources (Susanto, 2016). The company's objectives will not be
achieved if management is unable to properly manage human
resources or its workforce. Management must make a strategy
for the company to run optimally and achieve goals, one of the
strategies that must be considered is the development of human
resources owned so the company can increase competition
globally

Based on these explanations about the importance of
employee performance for the sustainability of the company, the
researcher is interested in conducting further research on the
issue. In this research the relationship Employees' performance,
organizational communication, competence and organizational
citizenship behavior is examined.

2. Literature Review
2.1. Organization Communication

Organizational communication is the organizing behavior
that occurs and how they are involved in the process of dealing
and giving meaning to what is happening (Pace & Faules,
1994). Organizational Communication according to Muhammad
(2014: 66) states that organizational communication an interde-
pendent system includes internal communication and external
communication. Internal communication is communication within
the organization itself such as communication from subordinates
to superiors, communication from superiors to subordinates,
communication between fellow employees of the same level.
Whereas external communication is communication carried out
by the organization to its external environment, such as co-
mmunication in the sale of products, making advertisements,
and relations with the general public. Organizational commu-
nication as the process of creating and exchanging messages in
a network of interdependent relationships with each other to
cope with uncertain or ever-changing environments (Chen,
Silverthorne, & Hung, 2006). It can be concluded that organi-
zational communication is a network of interdependent rela-
tionships with each other, if organizational communication is not
going well then the company will not operate optimally.

Various literatures have discussed organizational commu-
nication. Yildirim (2014) organizational communication can be
divided into several dimensions: (1) communication with cowor-
kers, (2) communication with managers, and (3) organizational
communication policy. In this study, we will focus on the three
dimensions of organizational communication.
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Abstract

In this research the relationship between organizational commitment and organizational citizenship behavior is
examined (OCB). The population in this study was 200 employees. The result shows that there is a positive effect
between organizational commitment, competence, and the quality of employees' performance through OCB. In other
words, organizational communication is the necessary to build up between managers and employees, but also
necessary to contribute overall to the quality of employees 'performance through OCB, competence also has a
correlation to the quality of employees' performance through OCB. The risk implication is organizational
communication, competence, and OCB can be considered as an important foster employee organizational citizenship
behavior and issue to enhance the quality of employee performance.

Keywords: organization communication; competence; quality performance; OCB.
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2.2. Competence

The success of an organization can not only be achieved by
implementing business strategies, but also supported by the
human resources of the organization. Human resources are
considered as a complex force where their performance is able
to give impact to the organization directly. If the human re-
sources possessed have the ability to compete with competitors,
it can be said that the human resources possessed sufficient
competence (Suarez-Balcazar et al., 2011).

Skill (skill) is an effort to carry out the duties and res-
ponsibilities given by the company to an employee properly and
optimally. In addition to employee knowledge and abilities, the
thing to note is the attitude of employee work behavior. Attitude
(attitude) is a pattern of behavior of an employee in carrying out
their duties and responsibilities in accordance with company
regulations. If employees have the nature of supporting the
achievement of organizational goals, then automatically all tasks
assigned to him will be carried out as well as possible.

Knowledge, skill, and attitude competencies tend to be more
visible and relatively on the surface as a characteristic po-
ssessed by humans. Knowledge and expertise competencies
are relatively easy to develop, for example with training pro-
grams to increase the level of human resource capability. Thus
it can be concluded that competence is the ability and
willingness to carry out a task with effective and efficient
performance to achieve company goals.

Competencies such as the desire to achieve work targets
and the ability to control emotions in work make employees able
to work carefully and complete work on time. With the
competencies, such as designing job activities (Mundingsari,
Sularso, & Susanto, 2019). Mundingsari et al., (2019) measuring
competency can be measured through 4 (four) indicators,
namely (1) motives, (2) nature, (3) knowledge, and (4) skills.

2.3. Quality of Employees Performance

Performance is the result of work achieved by someone
based on job requirements (Carter, Armenakis, Feild, &
Mossholder, 2013). Hameed & Waheed, (2011) also defines
performance as a result of a process that is referred to and
measured over a certain period of time based on predetermined
provisions or agreements. Mathis and Jackson (2011), said that
performance is a form of what employees do and don't do.

Performance can be measured if an employee or group of
employees already has criteria or standards of success that
have been determined by the company. According to Sadikoglu
and Zehir, (2010) performance appraisal is a process of eva-
luating work progress towards goals and objectives in the
management of human resources to produce goods and ser-
vices including information on the efficiency and effectiveness of
actions in achieving company goals. Work appraisals are widely
used to manage wages and salaries, provide performance
feedback and identify the strengths and weaknesses of each
employee. In measuring employee performance, it is necessary
to have a measuring tool to assess whether the performance
given by employees is in accordance with the wishes of the
company or not. Mathis and Jackson (2011), put forward a per-
son's performance indicators, namely (1) quality, (2) reliability,
(3) presence, (4) collaboration ability.

From the description that has been explained can be
interpreted as a whole, that employee performance is the work
of a person or group with emphasis on the responsibilities that
have been imposed by the company.

2.4. Organizational Citizenship Behavior

According to Organ (1988), organizational Citizenship
Behavior (OCB) as extra individual behavior, which is not
directly or explicitly recognizable in a formal work system, and
which in the aggregate is able to increase the effectiveness of

organizational functions. This means that the behavior is not
included in the employee's job requirements or job descriptions
so that if not displayed, no penalty is given. However, good
employees are employees who tend to display Organizational
Citizenship Behavior (OCB) in their work environment, so that
the organization will be better with having employees who act
Organizational Citizenship Behavior (OCB). Individual perfor-
mance will affect overall organizational performance. Behavior
that becomes the organization's demands on employees is not
only in-role behavior, but also extra role behavior namely Orga-
nizational Citizenship Behavior (OCB). In addition Organizatio-
nal Citizenship Behavior (OCB) as employee contributions that
exceeds the demands of roles in the workplace (Titisari, 2014).

From the description it can be interpreted as a whole, that
the Organizational Citizenship Behavior (OCB) is the em-
ployee's performance that exceeds the workload, and has a
positive impact on the company's development. The average
company wants the Organizational Citizenship Behavior (OCB)
behavior on its employees to facilitate the achievement of
company goals.

OCB consists of behaviors to perform the job and requires
that these behaviors contribute to the overall success of the
organization. Since 1970, OCB has been studied and a huge
literature is available. Researchers have developed a variety of
measures for OCB. Empirical research regarding the conse-
quences of OCBs has focused on organizational performance.
Smith, Organ, & Near, (1983) proposed a research model that
includes altruism and compliance linked to organizational
effectiveness. Other research constructed a 30-item OCB scale
that measured cooperation, altruism, compliance, punctuality,
housecleaning, protecting company property, conscientiously
following company rules, and dependability (Organ & Bateman,
1986). Organ (1988) deconstructed a five-factor model consis-
ting of altruism, courtesy, conscientiousness, civic virtue, and
sportsmanship. Organ & Ryan (1995), proposed the correlation
between perceived fairness, organizational commitment and
leader supportiveness with OCB. Organ and Ryan (1995)
conducted a meta-analysis of 28 studies and found a modest
relationship between job satisfaction and OCB. Podsakoff,
MacKenzie, Paine, & Bachrach (2000), searched for the effects
of personality characteristics, conscientiousness, and agreea-
bleness as antecedents of OCB and indicated the relationship
between leader-member exchange and altruism.

LePine, Erez, & Johnson (2002), found that these five
dimensions are very highly correlated and do not have much
differentiation among antecedents, indicating some overlap in
the dimensions.

3. Methodology

This study aims to identify the crucial impact of organizatio-
nal communication and competence on the quality of employees'
performance through organizational citizenship behavior.

3.1. Statistic Analysis

This research uses the Structural Equation Model using
AMOS.

3.2. Participants

This research was conducted on Bank Rakyat Indonesia
employees in Jember, Indonesia. The questionnaire was given
to 200 employees randomly selected from two branches of Bank
Rakyat Indonesia in Jember, Indonesia. From a total of 200
questionnaires distributed as many as 130 valid questionnaires.

3.3. Measurement

In this study using several measurements for each variable
developed as follows:
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3.3.1. Quality of Employees Performance

Employee Performance (Y) is the result of quality employee
work that has been achieved in carrying out tasks in accordance
with the responsibilities imposed by the company on him. Indi-
cators of measuring employee performance according to Mathis
& Jackson (2011) are: (1) quality, (2) reliability, (3) Attendance,
(4) ability to cooperate. In this study using a Likert scale with 5
measurement scale. Point 5 is given for the answer "strongly
agree" and point 1 shows "disagree". Based on this point, the
highest point will describe good OCB behavior in the organi-
zation / company and the low point will describe the opposite.

3.3.2. Organization Citizen Behavior

Organizational Citizenship Behavior is employee perfor-
mance that exceeds the job developed by Organ & Ryan (1995),
the measurement scale consists of five dimensions as follows:
(1) Alturism, (2) Conscientiousness, (3) Sportmanship, (4)
Courtessy, (4) Courtessy, (4) Courtessy, (4) 5) Civiv Vertue. In
this study using a Likert scale with 5 measurement scale. Point
5 is given for the answer "strongly agree" and point 1 shows
"disagree". Based on this point, the highest point will describe
good OCB behavior in the organization / company and the low
point will describe the opposite.

3.3.3. Organizational Communication

In general, organizational communication is measured through
three indicators namely, (1) communication with coworkers, (2)
communication with managers, and (3) organizational commu-
nication policy. In this study, the assessment of organizational
communication efficiency is measured using a Likert scale and
arranged with 5 points with the choice "always" given a score of
5 and the choice of "never" given point 1. Based on that scale,
the highest point will describe the effectiveness of commu-
nication within the company / organization, and a low point will
illustrate the opposite.

3.3.4. Competence

In general, competence is the ability and willingness to
perform tasks with effective and efficient performance to achieve
company goals. Competence is measured through three in-
dicators, namely (1) motives, (2) nature, (3) knowledge, and (4)
skills. In this study using a Likert scale with 5 measurement
scale. Point 5 is given for the answer "strongly agree" and point
1 shows "disagree". Based on this point, the highest point will
describe good competence in the organization / company and
the low point will reflect the opposite.

3.4. Research Conceptual Framework

Based on the background and literature review, the following
conceptual framework of research is used.

4. Results and Discussion

Based on conceptual framework that used in this research,
then we tested toward the hypothesis by testing in structural
equation models. The test results are presented in table 1 below.

According to the participants, the highest value was for
"Reliability" and the smallest value for "attendance".

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Figure 1. Research Conceptual Framework

Table 1. Standard Deviation and mean values for variables

Table 2.
The Hypothesis testing

4.1. The Effect of Learning Organizations on OCB
and the Quality of Employee Performance

The results of the test show that Organizational has a
positive and significant effect on the quality of employee
performance. A positive effect is indicated by a positive
correlation coefficient of 0.404. The results of this study explain
that the Organizational becomes very important in carrying out

daily activities at PT BRI Branch Jember. Each employee cannot
work alone in order to achieve company goals, so there is a
need for organizational communication that is both internally
and externally intertwined. This is supported by the existence of
good communication between fellow employees, with the
leadership and how the existing communication policies in the
organization. This result will improve overall employee per-
formance.
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The result also shows that the learning organization has a
positive and significant effect on OCB. A positive effect is in-
dicated by a positive correlation coefficient of 0.216.

The results of this study prove that the higher the organi-
zational communication that is owned, will affect the employee's
OCB level the better.

4.2. The Effect of competence on OCB
and the Quality of Employee Performance

The results show that Competence has a positive and
significant effect on the quality of employee performance. A
positive effect is indicated by a positive correlation coefficient of
0.204. The results of this study prove that the higher com-
petence owned by employees will make the quality of employee
performance better. The result also shows that the learning
organization has a positive and significant effect on OCB. A
positive effect is indicated by a positive correlation coefficient of
0.401. This result shows that competence will increase em-
ployee OCB.

5. Conclusions

In this research, it can be concluded that there is a positive
effect between organizational commitment, competence, and
the quality of employees' performance through OCB. In other
words, organizational communication is the necessary to build
up between managers and employees, but also necessary to
contribute overall to the quality of employees 'performance
through OCB, competence also has a correlation to the quality
of employees' performance through OCB.

Based on the findings in this study, organizational commu-
nication, competence, and OCB can be considered as important
factors for employees' organizational citizenship behavior and
issues to enhance the quality of employee performance.

To make clear the correlation between organizational co-
mmunication, competence, Organizational citizenship behavior
and the quality of employees performance in detail, it is noted
that the number of participants is very important factor of a new
research.
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1. Introduction

According to World Health Organization (2018) the health-
care quality is defined as: the extent to which health care
services provided to individuals and patient populations improve
desired health outcomes. In order to achieve this, health care
must be safe, effective, timely, efficient, equitable and people
centered. In this context, safe means delivering healthcare
without risks and harm to patients, including avoiding pre-
ventable injuries and reducing medical errors. Effective, means
providing healthcare services based on scientific knowledge and
evidence-based guidelines. Timely, denotes to reducing delays
in providing healthcare services. Efficient, means delivering
healthcare in a manner that maximizes resource use and avoids
waste. Equitable, refers to delivering healthcare that does not
differ in quality according to personal characteristics such as
gender, race, ethnicity, geographical location or socioeconomic
status. People-centered, indicates to providing care that takes
into account the preferences and aspirations of individual ser-
vice users and the culture of their community.

The Saudi government health care system provides services
for the nationals and the non-national citizens, that includes, but
not limited to physician consultation, operation, out /inpatient
services, diagnostic procedures and all prescribed medications.
However, Saudi Arabia needs a significant increase in the
quantity and quality of the healthcare institutions and services to
meet the increasing demands of its patients that is increasing

rapidly. Moreover, the government has shown its obligation to
satisfy the Saudi population needs of healthcare services con-
sequently it has given high priority for the development of
healthcare services at primary, secondary and tertiary levels
(Almalki, 2011) .

The government provides healthcare services through three
levels: hospitals, primary healthcare centers, and ambulance
centers. The health status has improved over the last two
decades. The entire population has access to primary
healthcare (PHC) services from hospitals, and clinics. Despite
the achievements, the Saudi’s healthcare system faces a
number of challenges, particularly in the healthcare service
quality.

The healthcare service quality has become one of the most
important choice criteria for patients in government and private
hospitals. Riono and Ahmadi (2017) indicated that service
quality is a very important concept that must be understood if the
company wants to remain competitive and evolving. People
from different background are constantly looking for healthcare
service quality. Measuring and evaluating the quality of health
services is also one of the most important objectives of
stakeholders in health sector. Additionally, healthcare service
quality is regarded as strategic tool for the hospital to improve
healthcare services quality through improving tangibility,
reliability, response, security, and empathy the thing which in
turn leads to reduction of waiting time for the patient, su-
pporting patients' confidence in health institutions, reducing
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Abstract

This article contributes substantially to healthcare service quality literature and practice by providing a new study to
healthcare service quality studies in Saudi Arabia. The purpose of this study is to identify the dimensions that
influence healthcare service quality and to explain the patients’ views towards healthcare service quality in
government hospitals of Arar city. Also, to identify the most influential dimensions of healthcare service quality in the
area. The study provides views and perceptions of patients about the healthcare service quality in the Arar's
governmental hospitals. A questionnaire was distributed to 732 patients to identify dimensions affecting the
healthcare service quality in Arar's government Hospitals. Findings show that the dimensions that contribute
significantly to achieve patients' satisfaction regarding the healthcare service quality in government hospitals are the
tangibility and empathy dimension. The results also reveal that the level of satisfaction with reliability and safety in
government hospitals was average. While the responsiveness dimension is the least influencing healthcare service
quality dimension. The findings of this study will help the hospital managers to articulate effective strategies in order
to ensure healthcare service quality for patients.

Keywords: healthcare service quality; healthcare; patient satisfaction; SERVQUAL; Northern Border Region; KSA.
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appointments, and improving the hospital image. Therefore, it is
very important to study, measure healthcare service quality.

The present study attempts to investigate the healthcare
services quality in the government hospitals from patients' point
of view in one of the remote regions of the KSA which is
Northern Border Region and its capital city Arar. The findings will
help the hospitals' administrations to articulate effective
strategies and policies to ensure healthcare service quality to
patients, to make attention about the quality of government
healthcare service, to have sufficient knowledge about the
patient’s attitudes, and to know the level of satisfaction and
interventions the healthcare service quality require.

The rest of the paper is organized as follows: The second
section presents a literature review on the issue of the rela-
tionship between healthcare service quality in hospitals and
patients' satisfaction. The third section is reserved to the
methodology. Data analysis and results are presented in the
fourth section. The fifth section is devoted to concluding.

2. Literature review

Healthcare services quality becomes an interesting study
nowadays and it is also important topic as it concerns with the
patient satisfaction. Prado-Galbarro et al. (2020) explored that
several studies have shown that healthcare service quality is
linked with better health outcomes and high levels of patient
satisfaction, as patient satisfaction can be influenced by health
service quality. Patient satisfaction with healthcare services is
being an indicator to evaluate healthcare services quality and to
identify its dimensions. Abbasi-Moghaddam et al. (2019)
examined the service quality from patients’ viewpoint using eight
dimensions: Accessibility, appointment, waiting time, admission
process, physical environment, physician’s consultation,
information provision to patient, and service costs. The results
indicated that among eight dimensions of health service quality,
the patients are more satisfied with physician consultation,
services costs and admission process. Biancone et al. (2020)
investigated the quality care using five dimensions: environment,
empathy, efficiency, achievement of objectives, effectiveness.
Taqdees et al. (2018) identified six dimensions of healthcare
service quality: physical environment, customer-friendly envi-
ronment, responsiveness, communication, privacy, and safety.
The findings of those authors confirm that healthcare service
quality tends to build satisfaction among patients, and the
healthcare service quality dimensions are positively related to
patient loyalty. Al-Damen, R. (2017) investigated the healthcare
service quality and its impact on patient satisfaction using five
healthcare service quality dimensions: empathy, tangible,
reliability, responsiveness, and assurance. Findings showed the
impact of perceived healthcare service quality on overall patient
satisfaction. Reliability had the most influence, followed by
empathy and assurance. Javed et al. (2018) examined the
comprehensive relationship between patient satisfaction and
five dimensions of healthcare service quality (tangibility, relia-
bility, responsiveness, assurance, and empathy) in Pakistani
public/private health care sectors. Findings revealed that
reliability and responsiveness are strongly determining patient
satisfaction in public and private healthcare sectors. Parasuraman
et al. (1988) found five dimensions that consumers always
use when evaluating service quality within an organization
(tangibility, reliability, assurance, responsiveness, and empathy).
Shafiq et al. (2017) assessed the service quality of hospitals in
Asian context. Buck et al. (2020) examined the impact of service
quality at Lithuanian Children's Hospital in Vilnius using
SERVQUAL instrument. Findings show that a strong correlation
relationship with the satisfaction of patients‘ parents emerges
with the responsiveness and assurance dimensions, the weak-
est – empathy. Two dimensions of service quality (tangibles and
responsiveness) generally explain the dispersion of satisfaction
with health care services. The results reveal that reliability,

tangibility, responsiveness, empathy, and assurance were ranked
first, second, third, fourth, and fifth, respectively, in terms of the
size of the quality gap. Alghamdi (2014) examined the impact of
healthcare service quality perception on patient satisfaction
based on five healthcare service quality dimensions (tangible,
reliability, responsiveness, assurance, and empathy) in Al-Baha
region of KSA. Findings show that healthcare service quality has
the greatest impact on patient satisfaction; also, patient
satisfaction was influenced by health service quality, based on
the empathy dimension which is considered as the greatest
influence on patient satisfaction. Batbaatar et al. (2017) con-
firmed that health care service quality indicators were the most
influential determinants of patient satisfaction across the study.
Popay and Williams (1994) indicated that the patient's view point
will create important evaluations of health services, and provide
a substantial input into the health services delivery system. Long
(2006) mentioned that an attention should be paid towards
engaging customers (patients and visitors) in health services
evaluation process. Furthermore, identifying quality of health
services is remaining the most important issue for many health
institutions. Sohail (2003) stated that understanding of the pa-
tients’ requirement has become a necessity as it supports the
practitioners in initiating new approaches to provide a better
service quality. Almutairi and Mahaman (2014) considered the
quality of healthcare in the Kingdom may be significant as the
population of KSA has increased and the increase of patients’
demands and expectations. Muslim and Siti (2013) investigated
the hospital service quality and its effect on patient satisfaction
using five dimensions: admission, medical service, overall ser-
vice, discharge, and social responsibility. They confirm first that
each dimension has a significant relationship with hospital
service quality, and second, the establishment of higher levels of
hospital service quality will lead patients to have a high level of
satisfaction. Rehaman and Husnain (2018) examined the impact
of service quality dimensions on patient satisfaction in the
private health sector located in district of Sargodha, Pakistan.
The results of the study reveal that the most important factor that
has impact on service quality dimension is tangibility and
empathy. Riono and Ahmadi (2017) studied healthcare services
quality. Results showed that the attributes of bathroom hygiene
and clean water availability had the greatest gap of health
service quality. Butt and Cyril de Run (2010) examined
Malaysian private healthcare service quality using five dimen-
sions (tangibles, reliability, responsiveness, assurance, and
empathy). Their findings confirm a moderate negative quality
gap in overall Malaysian private healthcare service quality and a
moderate negative quality gap on each service quality scale
dimension. Li et al (2015) evaluated the patients' perception of
service quality in Chinese hospitals. Their findings confirm
Chinese patients perceived service quality as satisfactory and
they stress the necessity the quality of the treatment should be
improved and the hospital management should be professio-
nalized.

3. Methodology

A modified Service Quality (SERVQUAL) instrument is used
to measure the quality of hospitals services. This instrument
consisting of five dimensions: tangible, reliability, responsi-
veness, safety /assurance, and empathy. Tangible dimension
measures the physical facilities and equipments. Reliability
measures the medical staff ability to perform promised service
dependably and accurately without errors. Responsiveness
measure the medical staff willingness to provide service that is
prompt and helpful to the patient. Safety measure the extent of
equipping health facilities with safety tools. Finally, empathy
relates to the caring, individualized attention the hospital pro-
vides to its patients.

This study attempts to assess the healthcare service quality
in the Northern Border Region. The sampling frame was based
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on governmental hospital patients in the Northern Border
Region. A simple random sampling technique was used in
selecting the respondents. 800 questionnaires were distributed
and 732 questionnaires were collected. A modified SERVQUAL
questionnaire consisting of 22 statements was used, that in
aggregate, measures the five underlying dimensions. It is ac-
tually based on the gap between what the patient expects on
each dimension and what is provided. The data obtained from
the respondents are summarized using descriptive statistics to
study the level of healthcare service quality.

4. Data analyses and results
4.1. Cronbach’s Alpha output

To ensure the stability of the tool and its ability to obtain the
same results from the respondents in the event of repeated
application of the tool under similar circumstances. To confirm
this, the Alpha Kronbach stability parameter was used.

Table 1 shows that the coefficient of stability for all the di-
mensions of the healthcare service quality exceeds 80%, which
is a greater proportion of the acceptable percentage (60%),
which reflects the availability of reliability and confidence in the
study's axes and variables. These results support confidence in
the study variables, and confirm their suitability for analysis.

4.2. Distribution of the sample

Table 2 shows the distribution of the sample population
according to a set of characteristics by number and percentage.

4.3. Results

To explain the level of healthcare service quality in govern-
ment hospitals in Arar city of the Northern Border Region, the
arithmetic indicators are used in order to arrange the five dimen-
sions of the healthcare service quality. Table 3 shows the results.

The previous table shows that most of the factors that
achieve patients' satisfaction on the healthcare service quality in
government hospitals are related to the tangibility criterion. The
six items related to the tangibility are shown among the eight
first factors influencing healthcare service quality. Also, the
results show that the responsiveness dimension is the least
influencing healthcare service quality, where most items related
to the responsiveness dimension were within the last five factors
influencing healthcare service quality.

4.4. Test difference of opinions

Are there differences of opinions among patients in the five
dimensions of the healthcare service quality due to the gender,
age, hospital, type of health service, and a number of visits? To
answer this question, advanced statistical methods have been
adopted, consisting of T-test andF-test differences and analysis
of variance. The results of differences test and analysis of va-
riance according to each characteristic of the sample members
are summarized in the following table. Statistical significance
differences are concluded if the value of the level of significance
of "T" or"F" is less than 0.05. Table 4 shows the differences of
opinion.

From table 4 it can be seen that the significance level is
greater than 0.05 for the five dimensions of the healthcare
service quality related to gender; this confirms a consensus of
the respondents male or female in the level of healthcare
service quality. The same table shows a difference in the
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dimensions

Table 2. Distribution of Data of Respondents

Table 3. Arrangement of statement by dimension
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respondents’ opinions according to age, as they differ in their
assessment of the healthcare service quality in their tangibility,
reliability, safety and responsiveness dimensions.

5. Conclusion

The present studies pertaining to the healthcare service
quality the present study investigates healthcare service quality
dimension, consisting of the tangibility, the safety, the reliability,
the responsiveness, and empathy. The study measured the
level of the healthcare service quality based on the five di-
mensions. In this study, the five dimensions of the healthcare

service quality are divided into 22 items: tangibility (6), safety
(4), reliability (4), responsiveness (5), and empathy (3). The
findings showed difference in the level of satisfaction with the
healthcare service quality according to the five dimensions. Fin-
dings also show the dimensions that contribute significantly to
the achievement of patients' satisfaction are focused on the
tangibility and empathy dimensions. This finding leads to the
confirmation of the patients with the health services infra-
structure. Furthermore, the results confirm that the level of
satisfaction with reliability and safety was average. While the
responsiveness is the least influencing dimension on healthcare
service quality. Findings of this study are in line with several
studies such as Rehaman and Husnain (2018), who revealed
that the most important factor that impact on service quality
dimension is tangible and empathy.

Based on the findings it is necessary to improve policies and
decisions in accordance with the patients’ views in the govern-
ment hospitals of Arar city. The study was limited to healthcare
service quality in the city of Arar of Northern Border Region.
Therefore it is necessary to conduct further studies on other
regions of the KSA on healthcare service quality to evaluate the
patients' satisfaction.
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Table 4. Test for difference of opinions by dimension
of Healthcare Service Quality
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1. Introduction

Tourism is now widely acknowledged as a social pheno-
menon, as the nature of society in most advanced developed
countries has now changed from one that has traditionally had
an economy based on manufacturing and production, to one
where the dominant form of employment is services and
consumer industries (i.e. those based on producing consumer
goods and services). At the same time, many countries have
seen the amount of leisure time and paid holiday entitlement for
their workers increase in the post-war period so that workers
now have the opportunity to engage in the new forms of con-
sumption such as tourism. These changes have been described
as being part of what has been termed the leisure society, a term
coined in the 1970s by sociologists. They were examining the
future of work and the way in which society was changing, as
traditional forms of employment were disappearing and new
service-related employment, increased leisure time and new
working habits emerged (e.g. flexi-time and part-time work).
Some commentators described this as a “leisure shock” in the
1980s since many workers were still not prepared for the rise in
leisure time and how to use it (Page, 2019, p. 11).

Over eons of time, wanderers and single travelers found
security and accommodations in trees and caves, castles and
churches, homes and estates. Greater political and economic
freedom eventually increased their numbers. Soon, the courtesy

of friendly hosts gave way to commercial enterprise. The hotel
industry was born carrying this culture of hospitality. So hos-
pitality and hotels are related concepts, deriving from the same
Latin root. However, the word “hotel,” which comes from the
French hôtel, meaning large house, didn’t appear until the 18th
century. The hotel industry has flourished through the centuries
by adapting to the changing environment that marks human
progress. These stages have been labeled: the 18th century
was the agricultural age; the 19th, the industrial age; and the
20th century the age of service, including medicine, education,
and hotelkeeping. The 21st century opened with that same
service culture, but will likely close as the age of technology.
Innkeeping has started to adapt its hospitality heritage to the
new age. The shift translates into newer kinds of, but less
personal, services (Vallen, G. K. and Vallen, J.J., 2014, p. 14).

Nothing has daunted the growth spiral of the hotel/motel
business. The industry today is diverse and offers lodgings to
satisfy just about any type of traveler. Since some travelers seek
accommodations different from the traditional hotel/motel room,
the lodging industry today offers alternatives, such as camp-
grounds and bed and breakfast (B&B) opportunities, to acco-
mmodate all tastes. Campgrounds appeal to travelers who
prefer to commune with nature while on vacation. Camp-
grounds, both commercial and in national and state parks, are a
small but thriving part of the lodging industry (Weissinger, 2000,
p. 11).
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Abstract

Tourism has now become an integral part of humanity’s life, which is directly affecting the economic, social, cultural
development of the world and individually of each country. Tourism has now become a very important economic and
attractive field for mankind, which is characterized by massive tourist trips, involving different layers and social
groups, for the purposes of scientific research, vacations and recreation, as well as the enrichment of knowledge with
their natural beauty, historical, cultural monuments, habits, mentalities, languages, and so on in different countries
and people of the world. The development of the tourism and hotel industry enables individuals to have access to
tourist destinations, where they are offered accommodation opportunities in those countries by using their respective
hotel capacities. Thus, the purpose of this article is to present an overview or a framework related to the tourism and
hotel industry, respectively definitions, concepts and developments of this field are given. To illustrate the meaning of
this issue the case of Kosovo has been studied.

Keywords: tourism; hotel; service; visitors; hotel capacities; Kosovo.
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2. Literature review
2.1. The service sector and the tourism
and hotel industry

The service sector of many economies has a high proportion
of small to medium-sized entrepreneurial firms. After some
discussion, entrepreneurs were identified as being “atypical”
that is not easily defined as they appear in a number of guises
having different backgrounds upbringings and so on. After a
brief review of key historical developments and definitive
insights, it was noted that successful entrepreneurs must be
able to spot an opportunity and environmental conditions need
to be sympathetic to any innovations advanced. Furthermore,
the entrepreneurial process was outlined from an initial
“opportunity spotting” to the eventual decision to either pursue
the idea or to let it be. The final stage of the process was
advanced as logical “decision-making”. Unfortunately, this stage
of the model is arguably the most difficult to understand as many
decisions to proceed with an entrepreneurial idea have little
relevance with prevailing economic or market conditions. This is
particularly the case in the hospitality industry where there is a
perennial preconceived notion that running a small restaurant or
hotel is at best risk-free and at worst physically undemanding
(Lee-Ross and Lashley, 2009, p. 15-17).

In order to meet customer demands properly, the service
industry needs to have co-operation between different busi-
nesses, depending on what they offer. Thus, alliances are
necessary because no one can complete a work alone, i.e.,
without cooperating with others.

The development and management of alliances is a critical
strategic skill in hospitality and tourism. Very little can happen in
these sectors without multiple firms working collaboratively with
one another to serve the consumer. All over the world com-
panies are entering into alliances (Crotts, Buhalis, & March,
2000, p. 1).

The growth of any sector involves not only its own growth
and establishment, but the significant benefits it provides to the
economy as a whole. The hotel industry in that way has pro-
vided manifold benefits to the economy. They include:

� Hotel industry and the Economy;
� Inter-linkages;
� Employment;
� Regional economic activity;
� Balance of payment.

The contribution of any sector to the economic system is
measured by the value of its output or “value added”. Value
added gives measure of the contribution made by the factors of
production employed in the sector which is a measure of value
produced with in the sector. It represents the contribution to
gross domestic product*. In the context of the hotel industry also
it is seen that each unit of the demand for hotel's product
generates within the industry a high percentage of value added,
each unit of value addition produced by this industry demands a
higher input of labour and raw materials (Sheela, 2002, p. 12-
14).

2.2. Definition and development of tourism
industry

The current theorization of tourism has its basis in the early
work of Michel Foucault, who is among the most influential of
twentieth-century thinkers (Knudsen, Metro-Roland, Soper, &
Greer, 2008, p. 1). The starting point for a theory of tourism is
the notion of seeing or reading the landscape and interpreting its
meaning. Tourism should generally be understood as a dis-
course among three sets of actors: 1) tourists; 2) locals; and 3)
intermediaries, including government ministries, travel agents,
and tourism promotion boards (Nash, 1996). This suggests that
if tourism is spectacle, then surely there are multiple parties

involved in the creation of this spectacle (Squire, 1994). A great
number of different definitions can be found for tourism and
tourism related terms in the various literatures. It means that
each author defines tourism according to his / her own percep-
tion. Tourism by many definitions can be found to be a scientific
and economic discipline which has a multidisciplinary character
(Reçica and Millaku, 2011, p. 32). Tourism is an economic
activity of immense global significance. Demand for travel and
tourism has grown at a faster rate than demand for most areas
of economic activity. Tourism experienced sustained growth
towards the end of the last century and this continues at the start
of the new millennium (Pender and Sharpley, 2005, p. 2-3).
There is no universally agreed definition of the tourism industry.
Nevertheless, tourism is often described merely as an activity:

� Tourism is an activity. It is an activity that takes place
when, in international terms, people cross borders for
leisure or business and stay at least 24 hours but less
than one year (Mill and Morrison, 1998).

The WTO’s definition of tourism is now the one that is most
widely accepted around the world. The definition, provided at the
International Conference on Travel and Tourism Statistics in
Ottawa in 1991, is:

� The activities of a person outside his or her usual
environment for less than a specified period of time and
whose main purpose of travel is other than exercise of an
activity remunerated from the place visited (Chadwick,
1994).

In the sixth edition of The Business of Tourism, Holloway
(2002) makes it clear that the definitional debates surrounding
the concept of tourism are likely to rage on. He contrasts this
with technical definitions: “While it is relatively easy to agree on
technical definitions of particular categories of tourism and
tourist, the wider concept is ill-defined”. He concludes that to
define tourism precisely in conceptual terms is an all but impo-
ssible task.

Finally, according to France (1994):

� It is now commonly accepted that a tourist, as opposed
to a day visitor, is someone who spends at least 24 hours
away from home even though both categories of visitor
might engage in similar activities. Although there is no
generally accepted maximum time-limit for a tourist visit,
it is normally accepted that a tourist is away from home
for a relatively short period.

Tourism is the totality of relationships and phenomena ari-
sing from the travel and the stay of non-residents, provided that
this stay does not create a permanent stay and from this stay is
not derived any profitable activity (Koja and Gorica, 2010, p. 17).

One commonsense view is that tourism is universal and has
existed throughout history, for human beings have a certain
innate need for recreational travel. However, several sociolo-
gists argue that tourism is essentially a modern phenomenon.
Borocz maintains that “the notion of tourism as a transhistorical
constant of human life is not very useful”. Therefore, for many
sociologists, tourism can be better understood within the context
of modernity (Wang, 2000, p. 12).

Tourism has experienced continued expansion and diversi-
fication over the last six decades, becoming one of the largest
and fastest-growing sectors in the global economy, according to
the United Nations World Tourism Organization (UNWTO, 2012).
Many factors, such as (1) development of mass transportation
and motorization; (2) introduction and implementation of infor-
mation and communication technologies (ICTs) applications in
the tourism sector; (3) world’s gross domestic product (GDP)
increase coupled with the growth of disposable income to be
allocated to travel; (4) improvement of security and rights for
tourists; and (5) the process of globalization, have significantly
contributed to expand the market for tourism activities (Mariani
et al.).
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The main economic impacts of tourism relate to foreign

exchange earnings, contributions to government revenues,
generation of employment and income, and stimulation to
regional development. The first two effects take place at the
macro or national level, whereas the other three impacts occur
at sub-national levels. These effects are interrelated but for
analytical purposes it useful to separate them (Lickorish and
Jenkins, 1997, p. 63).

The tourism-generating region, for example, contains the
travel agencies that send the tourists, along with the marketing
and promotion companies that want to influence touristic
demand. The transport and distribution and communication
channels operate between the generating regions and the
destination regions. Finally, the destination region contains the
lodging sector and tourist attractions. Through the schema, it is
clear that the tourist experience begins in the generating region,
passes through the transit region and arrives at the destination
region (Lohman and Netto, 2017, p. 5).

2.3. Hotel industry

Although hospitality is recognized as one of the largest
industries, it still remains as a composite of diverse sub-sectors.
In a wide-ranging review of the problems of delineating hos-
pitality, Ottenbacher et al. (2009) point out that there is still no
consensus on the scope and exposure of this field as a whole
among academics and hospitality professionals. However, in
common usage the hospitality industry is often associated with
the tourism industry but most people relate it to hotels and
restaurants (Powers and Barrows, 2012). Widening the defi-
nition of hospitality slightly, Harrison et al. (2005) argue that the
hospitality industry: primarily consists of businesses that provide
accommodation, food and beverage or some combination of
these activities (Evans, N., 2015, p. 7).

The Front Office in a hotel is the department responsible for
the sale of hotel rooms through systematic methods of
reservation, followed by registration and assigning rooms to
customers. The term “sale of rooms” may appear misleading to
those unfamiliar with the industry. ‘Sale’ here means the use of
hotel rooms at a price. A room is termed ‘sold’ for the day when
a guest leases the room for stay in the hotel. “Room tariff” i.e.
rate charged per room is computed for a “revenue day” which
begins at noon of a particular day and ends at 12.00 hrs. the
next day. In other words room charges are levied for a revenue
day which is between noon and noon. Of course, a room may be
sold for half-a-day as well, for which special rates are applicable.
Such rates are referred to as “half-day” rates (Kainthola, 2009,
p. 249).

For a hotel a room is the product. Raw materials include
clean linen and toiletries as well as all other articles arriving for
suppliers. The production process may include cleaning and
preparing a room as well as welcoming guests, all services
offered to the customer upon arrival, and facilitating their stay.
Outbound logistics will involve housekeeping, announcing to the
front office that a room is ready to be rented, as well as all
preparations for the room to be put on the market. Sales and
marketing will include all the efforts undertaken to sell the room
and services. The difference between tourism services and other
products is that the consumer actually goes to consume the
product at the place of production and, therefore, all logistics and
distribution mechanisms are reversed (Buhalis, 2003, p. 36).

In relation with: what makes a hotel/motel successful? The
answer is simple: A successful hotel or motel must be a “home
away from home” for its clients. Some travelers may not like
their own homes, so a hotel might offer them a style of living they
only dream of. This does not mean that a hotel must be “homey”
or “homelike”, but it does have to provide the basics that most
people are accustomed to finding in their own homes. Also regar-
ding with the fact that what are the basic requirements we have
for our homes, most people want their homes to be attractive,
clean, relatively quiet and safe (Weissinger, 2000, p. 18).

3. The development of tourism
and hotel industry in Kosovo
3.1. General information about Kosovo

The Republic of Kosovo has an area of 10,905.25 km²,
located on the south-eastern Europe, bordering Albania in
south-west, Montenegro in northwest, Serbia to the north-east
and Macedonia to south. The territory lies within the geographic
latitude 41°51' and 43°16', and geographic longitude 19°59' and
21°47'. The territory of the Republic of Kosovo is characterized
by different heights above sea level. The lowest point of Kosovo
is located in the valley of the river White Drinion the border with
Albania and reaches up to 270 m above sea level, the higher
point is in western Kosovo in Gjeravica – 2.656 m. In hydro-
graphic terms, Kosovo is divided into river basins: the White
Drini, Ibri, Morava Binqës and Lepenci. Kosovo river’s flows into
three sea basins: the Black Sea, Adriatic Sea and the Aegean
Sea. Climate of the Republic of Kosovo in the most part is
continental, resulting in warm summers and cold winters, with
Mediterranean and continental influences (average temperature
within the country range from +30° C in summer, at -10° C in
winter). However, due to unequal elevations in certain parts of
the country, there are changes in temperature and rainfall
distribution (KAS, Kosovo in Figures, 2018).

According to the “Population Estimate for 2017”, the number
of resident population in Kosovo at the end of 2017 is estimated
at a total of 1,798,506 resident inhabitants, which is taken as the
base data to estimate the population for 2018 (KAS, Estimate:
Population of Kosovo 2018). The population in Kosovo for 2018
is estimated at 1,795,666 residents (KAS, Statistical Yearbook of
the Republic of Kosovo 2019).

3.2. Basic tourist values of Kosovo

Kosovo was late in the tourist market due to its colonial
position and complete isolation in the traffic network. Only after
the construction of the Adriatic and Ibri motorways in 1971,
Kosovo began to be affirmed as a potential tourist market
(Tahiri& Kovacs, 2017, p. 188).

Kosovo’s tourist values comprise a relatively large number of
motives, both heterogeneous and ancestral. Due to its attractive
motives, Kosovo is ahead of many countries of the former
Yugoslavia. The concentration of numerous tourist, natural and
anthropogenic motives has derived from the natural specifics
and socio-historical conditions in the past, but also in the future.
The rich tourist motives and their adequate (appropriate) po-
sition, linearly and collectively, prove that the territory of Kosovo
represents specific tourist motives in the former Yugoslavia,
consisting of the Kosovo field and the Dukagjini field and Sharr
motives, the Albanian Alps and the Kopaunik Mountains.In such
parts are concentrated a large number of anthropogenic motives,
cultural and historical motives, old settlements and ethnographic-
ethnological motives with their specifics. All constitute the spe-
cific and historical past of this area. Kosovo is rich in tourist
value stock, which in its composition contains a wide range of
natural and anthropogenic motives and as such are divided into:
(Reçica&Millaku, 2014, p. 260-261)

A) Natural motives:
1. Morphological motives;
2. Hydro-graphic motives;
3. Bio-geographical motives.

B) Anthropogenic motives:
1. Environmental motives such as: cities, settlements and

other objects;
2. Historical monuments and museums;
3. Ethnographic-ethnological motives.

Kosovo’s natural values represent high-ranking tourist re-
sources. The description of Kosovo’s tourist potentials is closely
linked to its geographical position. Its position in Southeast
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Europe, with a central location on the Balkan Peninsula, repre-
sents a crossroads dating back to the Roman times. Tourism
accounts for 8-9% of domestic gross product. Kosovo is marked
by the potential of mountain tourism, national parks, balnear
tourism, hunting tourism and cultural tourism. Apart from the
resources the hotel industry is concentrated in the areas of
tourist offer, urban centers and most important roads in Kosovo.
Kosovo has considerable potential for developing winter tourism
(Work Document, Government of Kosovo, 2004).

According to the World Tourism Organization, Europe re-
ceives 41% of the total international tourism receipts, making
South East Europe one of the fastest growing regions. Tourism
is ranked as the 6th highest source of exchange in international
trade for developing countries. With that in mind, Kosovo could
benefit particularly from being a part of Balkans tours
(Democracy for Development Institute, 2017).

3.3. Statistics of tourism and hotel industry
in Kosovo

This part presents statistics on the development of the
tourism and hotel industry in Kosovo. Respectively, statistics on
the number of domestic and foreign visitors, as well as their
nights of stay in Kosovo, during the period 2010-2019, Kosovo’s
hotel capacity and hotel capacities used in the regions of
Kosovo will be presented in tabular and graphical form.

Table 1 shows the number of local and foreign visitors as
well as the nights of stay for both local and foreign visitors during
2010-2019. In 2019, the number of local visitors has increased
by 1.56% compared to 2018, together with the number of their
nights of stay up by 8.88%. The number of foreign visitors has
decreased by 7.99%, while the number of their nights of stay
has increased by 0.08% compared to 2018.

Table 2 presents the data on the hotel capacities in Kosovo.
The Kosovo Agency of Statistics has published the statistics
presented in the table below (Table 2), namely, hotel capacities

in 2018, in four quarterly periods, types of accommodation and
variables. The same is showed for the first quarter of 2019. Here
we can notice that in Q1 2019 the number of hotel units has
increased to 466 from 453 in Q4 2018, the number of rooms has
increased to 7,077 in Q1 2019 from 6,806 in Q4 2018 and also
the number of beds has increased to 11,101 in Q1 2019 from
10,710 in Q4 2018.

Table 3 presents the data on the hotel capacity used in
Kosovo, by years, quarterly periods and regions, by percentage.
For comparison purposes, we will graphically represent the
periods of the third quarter of each year (because the fourth
quarter of 2019 has not been published).
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Table 1. Number of visitors (local and foreign) and their nights
of stay in the years 2010 - 2019

Source: Kosovo Agency of Statistics, Hotel Statistics Q4 2019

Figure 1. Number of visitors and their nights of stay
by years 2010 - 2019

Table 2. Hotel capacities by year, period, type of
accommodation and variables in Kosovo

Source: Kosovo Agency of Statistics (https://ask.rks-gov.net/)

Figure 2. Hotel capacities by year, period, type of
accommodation and variables in Kosovo
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Figure 3 shows the hotel capacity used during the Q3 period,
in years 2010-2019, by regions of Kosovo. We notice that there
is greater hotel capacities used in Prishtina and Peja regions,
followed by Prizren and Gjakova.

4. Conclusions

Tourism nowadays is a social phenomenon that affects
everyone’s lives. It has changed the way people spend their

leisure and vacations. Offering accommodation opportunities
in tourist destinations enables hotel development alongside
tourism.

Based on many definitions of tourism, we say that tourism is
the act of moving from one place to another for the purpose of
visiting tourist destinations without financial benefits, in addition
to the health benefits and gain of different tourist experiences.

On the other hand, the hotel industry is closely linked to the
service sector and the tourism industry. This is due to the fact
that the hotel industry is a provider of hotel services, including
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Table 3. Hotel capacity used by year, period and regions in Kosovo (in percent - %)
Source: Kosovo Agency of Statistics (https://ask.rks-gov.net/)

Figure 3.
Hotel capacity used by year, period
and regions in Kosovo
(in percent - %)

Source: Kosovo Agency of Statistics
(https://ask.rks-gov.net/)
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accommodation, food, etc.
Kosovo as part of south-eastern Europe, with a suitable

geographical position, continental climate, hydrographical
richness, etc., has many opportunities for tourism development.
Kosovo is late in the tourist market, but despite its tourist values
it represents high-end tourist resources.

Based on the statistics of the number of domestic and
foreign visitors during the years 2010-2019, we noticed that in
this period of years the number of visitors, both domestic and
foreign, was mainly increasing. Kosovo also has hotel capacities
to accommodate its visitors. Larger cities offer more acco-
mmodation options.
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1. Introduction

Risk management is a coordinated action to manage the
organization taking into account the risk (Risk management –
Guidelines, 2018). These actions include identification and
assessment of risk, allocation of responsibilities, implementation
of measures to reduce or avoid risk, supervision and
assessment of the effectiveness of these measures, the
purpose of which is to reduce the damaging or destructive
impact on the health, life, property, financial status of the person
at risk. The introduction of risk management elements at each
stage of the management and management processes of a
treatment and prevention facility allows not only minimizing the
degree of some or other negative consequences, but also
significantly improving the quality of medical care.

Since the object of risk management is risk, it is necessary
to know what this object is and what its main characteristics are.

Nowadays, there are many definitions of risk. For example,
ISO's fundamental risk management document defines risk as
the effect of uncertainty on objectives, and the source of risk as
the element that, individually or in combination with others, may
lead to risk (Risk management – Guidelines, 2018). In , risk is
defined as the potential hazards and their effects on the
achievement of the organization's established objectives, with
note 3 to that definition stating that risk is often characterized by
describing a possible event and its effects or a combination
thereof (Risk management – Risk assessment, 2019). Guidance
document ICH Q9 defines risk as a combination of the likelihood

of harm and the severity of that harm (ICH guideline Q9 on
quality risk management, 2006).

The authors of various articles and monographs in the
sphere of risk-management also do not make any essential
explanations about the concept of risk and do not develop this
concept. So for example, in ( Correia C., 2003) the concept of
"risk" is used in the context of potential danger or possibility of
an adverse outcome as a result of this action, in (Royal Society,
1983) – as a probability of undesirable events. In (Frantzova A.
(2019) it is specified that risk is the probability of adverse effects
or expected losses (death, injury, property, livelihood, disruption
of economic activity, or environmental damage) resulting from
the interaction between natural or anthropogenic hazards and
vulnerable conditions. And (Swenson G, Roll K., 2019) argues
that risk is the probability of an undesirable event.

In this case, in risk assessment it is proposed to collect
baseline information and/or data on potential hazard, harm, or
health effects relevant to the risk assessment (ICH guideline Q9
on quality risk management, 2006), and risk management is
understood, for example, as a process of controlling incidents
that are not consistent with normal practice and hospital
activities (Singh B., 2012).

Thus, to date, there is no generally accepted correct
definition of risk, which makes it difficult to identify sources of
risk in practice and conduct risk assessments in general, and in
the production of health services in particular.

This article is devoted to identifying sources of risk in the
production of medical services.
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It is known (Korostelev C.A., 2017) that the process of
medical services production is carried out under the influence of
various negative factors. In general, the impact of negative
factors can lead to different levels of severity. For example,
microbiological contamination of a syringe or scarificator
(negative factor) during blood sampling may lead to a serious
general infection – sepsis, and poor training of personnel
(negative factor) during intraocular pressure measurement – to
eyeball injury (Korostelev C.A., 2017).

Thus, negative factors represent some material substance,
the very existence of which can lead to a deterioration in the
quality of medical services.

A negative factor is a material substance in such a state
(microbiological purity, low level of professional training, etc.)
that its influence on the process of medical service production
leads to deterioration of quality of the latter (Korostelev C.A.,
2017).

It is obvious that negative factors have different nature of
origin and have different impact on the quality of medical
services production. They can be objects of wildlife and ina-
nimate nature, for example, medical and preventive institutions
personnel in dirty clothes; a medical instrument contaminated
with residues of a previous medicinal product; a medical
instrument contaminated with microorganisms, etc.

Each negative factor is created by a negative factor carrier
and represents a certain state of this carrier.

Since a negative factor carrier is a material object, which is
an objective attribute of the process of medical service
production and influences this process only as a result of its
transition to a negative factor, in (Korostelev C.A., 2017) a
classification of negative factors affecting the process of medical
service production has been developed. In (Korostelev C.A.,
2017) there are also examples of negative factors related to
each classification attribute. At the same time, the question
arises as to how the full range of negative factors affecting the
process of producing a particular medical service can be
determined.

The purpose of this study was to develop a way to determine
the full range of negative factors that affect the process of
producing medical services.

2. Methods of research
2.1. Formalized description of medical service
production processes

In a formalized form, it is possible to write down the process
of medical service production in the following form.

Pexit = fr, RP. (Pinput) (1)

where: Pexit – a patient after the production of a medical
service;

Pinput – a patient before the production of a medical service;
fr, RP – a function that describes the process of production

of a medical service and depends on the used resources (r) and
the rule production (RP) of a medical service.

If R = Rreq., PR. = PRreq., where Rreq. – the required state
of resources for the production of medical services; PRreq. –
required for the production of a medical service, then the
medical service is benign. Otherwise, it is substandard.

2.2. Task definition of negative factors

From dependence (1) it follows that to determine the
negative factors it is necessary for each element Oi , i=1,u, set
of resources R to determine a set of states {Оij}, j=1,p, in which
the medical service may be malignant. In addition, for each
element Ci, i=1,r, set of RP, define a set of states {Сjj}, j=1,g
which may lead to the production of a substandard medical
service.

2.3. Problem solving in determining negative
factors

To solve the problem of determining negative factors, it is
reasonable to use the functional modeling of IDEFO (Sudarev I.,
2011), the essence of which is to represent each process of
medical service production in the form of a block that converts
the input into the output by means of resources R, guided by the
RP.

The main purpose of building a functional model of the
process of medical service production in this case is the exact
definition and description of all sub-processes carried out within
this process, as well as the character of relationships between
them. Such model, being constructed, makes it possible to
determine the whole set of negative factors affecting the process
of medical service production.

At the heart of methodology IDEF0 there is a concept of the
functional block displaying some process. Four sides of this
block have the following meaning: left side – "input", right side –
"output", top side – "rule", bottom side – "resource". In this case,
any process can be represented by a set of interrelated function
blocks with interface arrows (Figure 1).

Thus, the set of R resources required to produce (imple-
ment) each of the sub-processes, i.e. R = {R1,…,Rk,…,Rm} and
the set of RP – a subset of rules required to produce
(implement) each of the sub-processes, i.e. RP. = {RP1,...,
RPk,..., RPm}.

If the subset of states {Оi
j}l , i=1,u, j=1,p, l=1,m, the elements

of the subset R1 leads to the production (execution) of the sub-
process l of the process of medical service production, which is
malignant, then the set of states {Оi

j}l , i=1,u, j=1,p, l=1,m is a
set of negative factors. Besides, if the set of states {Ci

j}l , i=1,r,
j=1,g, l=1,m, elements of the subset RP1 leads to the production
(execution) of the sub-process l of the process of medical
service production, which is malignant, then the set of states
{Ci

j}l , i=1,r, j=1,g, l=1,m is a set of negative factors affecting the
process of medical service production.

Consequently, the set of NF = {{Оi
j}l, {Ci

j}l}, l=1,m, is the
sought set of negative factors affecting the process of medical
service production.

3. Results and discussion

As an illustration, let us define the negative factors affecting
the sub-process "Preparation for the procedure" of the medical
service manufacturing process "Subcutaneous injection of
medicines and solutions" (State standard R., 2015).

Preparing for the procedure includes consistent implemen-
tation of the following sub-processes (actions):

1. Identify the patient, check whether the patient has in-
formed consent to the upcoming procedure and whether
it is transferable;

2. Visually check the suitability of the medicine. Check the
doctor's prescriptions;

3. Help the patient to take a comfortable position;
4. Use hygienic methods to treat hands, dry them;
5. Treat the hands with antiseptic;
6. Put on gloves;
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Figure 1. Image of "block" concept in IDEFO methodology
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7. Prepare a syringe;
8. Collect the medication in the syringe;
9. Place the collected syringe and sterile balls in a sterile tray.

10. Select, examine, and palpate the area of the intended
injection.

Table 1 shows the negative factors {{Оi
j}l, {Ci

j}l}, R1
resources and rules of execution of (RP) for each sub-process
(action) l, l=1,10.
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No. R1 RP1 {{Оi
j}l, {Ci

j}l}

1

Nurse
Informational consent
Information about acceptability Rules in the form of instructions

Nurse is stressed out
A nurse who can't work with medical documents
A nurse who can't follow instructions
Informational consent that is not true
Incorrect information about acceptability
Wrong instruction manual

2
Nurse
Medical product
Prescription of a doctor

Rules in the form of instructions

Nurse is stressed out
A nurse who can't work with medicines
A nurse who can't follow instructions
Wrong instruction manual
Prescription of a doctor that is not true
An inappropriate medication
Expired medical product with expiry date
False medicine

3
Nurse
Couch Rules in the form of instructions

Nurse is stressed out
A nurse who can't follow instructions
Wrong instruction manual
A couch not suitable for placing the patient

4
Nurse
Hygienic remedy Rules in the form of instructions

Nurse is stressed out
A nurse who can't work with hygienic products
A nurse who can't follow instructions
Wrong instruction manual
Hygienic remedy that does not correspond to its intended use
Expired hygienic product

5
Nurse
Antiseptic Rules in the form of instructions

Nurse is stressed out.
A nurse who can't work with antiseptics
A nurse who can't follow instructions
Wrong instruction manual
An antiseptic remedy that does not correspond to its intended use
Expired antiseptic remedy

6
Nurse
Gloves Rules in the form of instructions

Nurse is stressed out
A nurse who can't work with gloves
A nurse who can't follow instructions
Wrong instruction manual
Gloves that do not match the intended purpose
Damaged gloves

7
Nurse
The syringe is packed Rules in the form of instructions

Nurse is stressed out
A nurse who can't properly handle a syringe
A nurse who can't follow instructions
Wrong instruction manual
Particle-contaminated syringe
A syringe contaminated with microorganisms
A syringe in a damaged condition

8

Nurse
Unpacked syringe
Medical product Rules in the form of instructions

Nurse is stressed out
A nurse who can't fill a syringe with medicine
A nurse who can't follow instructions
Wrong instruction manual

9

Syringe with a medicine
Sterile balls
Sterile tray Rules in the form of instructions

Nurse is stressed out
Nurse who can't place a syringe, sterile balls in a sterile tray
A nurse who can't follow instructions
Wrong instruction manual
Sterile balls contaminated with particles
Sterile balls contaminated with microorganisms
Sterile tray contaminated with particles
Sterile tray contaminated with microorganisms
Syringe contaminated with particles when placed in the tray
Syringe contaminated with microorganisms when placed in the tray

10 Nurse Rules in the form of instructions

Nurse is stressed out
A nurse who is not able to choose, examine and palpate the area of
the intended injection
A nurse who can't follow instructions
Wrong instruction manual

Table 1. Negative factors influencing sub-processes (actions) at the procedure "Preparing for procedure"
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4. Conclusion

A method has been developed for determining the full set of
negative factors influencing the processes of medical service
production in the context of determining the negative factor as "a
material object in such a state that its impact on the process of
medical service production leads to deterioration of the quality of
the latter".

The essence of the developed method is to represent the
process of medical service production as a sequence of m sub-
processes (actions), definitions for each sub-process (action) l,
l=1,m, subsets of negative factors {{Оi

j}l , i=1,u, j=1,p, l=1,m,
{Ci

j}l , i=1,r, j=1,g, l=1,m, and association of these subsets into a
single set of NF = {{Оi

j}l, {Ci
j}l}, l=1,m.

The method developed allows to determine the full set of
negative factors affecting the processes of production of any
medical services.
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1. Introduction

According to many researchers an effective motivational
system allows reducing the rate of staff turnover; increasing staff
productivity and quality of work; and giving a sense of the
importance of each team member for the entire organization
(Alekhina, 2001; Verkhoglazenko, 2002; Volodin and Nazaruk,
2002; Mahort, 2002; Mermann, 2007; Samoukina, 2004; Surkov,
2002). This enhances the health care organization employee’s
loyalty and commitment.

Pharmacy and the pharmacy segment in particular are an
integral part of the healthcare industry. According to experts of
the World Health Organization (WHO), pharmacy workers have
been assigned an important counseling and control function in
the process of drug care. The quality of their work ultimately
affects the result of the self-treatment performed by the patient
(Bailey et al., 2016; Goodwin et al., 2012). This explains the
clear regulation of the pharmaceutical activities and the high
requirements for pharmaceutical workers. The dual function of
pharmacists can be traced here. On the one hand, as re-
presentatives of the health care system, these specialists are
responsible for their recommendations. On the other hand, they
are sales staff. When developing a system of motivation for
pharmacy employees, it is very important to maintain a balance
between the desire to achieve financial results and high stan-
dards of pharmaceutical services, while remaining in the legal
field.

Analysis of research in the field of pharmacy staff motivation
systems showed that the pharmacy activity peculiarities and the
lack of incentive programs funding, as well as the poor use of
intangible motivation methods may lead to dissatisfaction with
work, affect the quality of the pharmacy employees work and
reduce their commitment to the organization (Gribkova and

Bazarkina, 2011; Ivanova and Smolin, 2013; Lisovsky, 2012;
Pashutin, 2006; Rodina, 2015; Putra et al., 2015; Ben Slimane,
2017; White and Generali, 1984; Grace, 1980; Awalom et al.,
2015; Chijioke, 2008).

Usually a pharmacy is a small retail outlet. The number of
personnel, depending on the turnover of the outlet may range
from 1 to 30 employees. An average pharmacy has 3 or 4 spe-
cialists, including administrative staff. Most pharmacies exist
within the pharmacy network, so the pharmacy’s activities are
monitored “on site” by the pharmacy manager and centrally by
the pharmacy chain. Successful work requires a separate mo-
tivational system for ordinary employees and a separate one for
the managers. Both systems should meet a common goal –
increasing sales and the profitability of the outlet.

An important feature in the development of a pharmacy
staff motivational system is the understanding that the system
is created primarily for specialists engaged in sales. Accor-
dingly, it is permissible to use sales motivational techniques
(Lukashevich, 1996; Makarova, 2004; Shalolashvili, 2010). It is
possible to use two directions in the pharmaceutical personnel
motivational system: 1) developed for the enterprise and written
in its internal documents and 2) motivation from distributors and
manufacturers – one-time campaigns that motivate the sale of a
particular brand.

2. Methodology

The object of this study is a large pharmacy chain located in
Moscow. The subject of the research is the process of material
and non-material motivation of pharmacy employees.

The aim of the study is to develop a motivational system for
pharmacy employees. To achieve this goal, we studied the
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peculiarities of employees’ motivation employed in the phar-
macy network. To evaluate the existing methods of motivation
and the possibility of introducing new techniques, a survey of
pharmacy workers was conducted. The problems of labor sti-
mulation in the pharmacy network under study were identified.
The effectiveness of the pharmacy network during the
implementation of the competition method was analyzed. The
interest of specialists was evaluated on the basis of key
performance indicators, as well as the quality of service for
pharmacy visitors.

3. Results and discussion

Key performance indicators of a commercial organization
are turnover and sales profitability. It would be possible to
maximize these indicators simply by increasing the margin and
raising prices. However, tough competition and regulation of the
pharmaceutical industry will not allow going this way.

The pharmacy specialist’s work affects what kind of sales it
will be and whether the client will come back to this pharmacy. It
is necessary to single out and stimulate the following among the
skills of the pharmacy specialist:

� The increase in revenue is an improvement in the
profitability of the outlet. Both factors, the turnover of the
pharmacy as a whole and the contribution of each
specialist are considered. This parameter is estimated by
the amount of turnover for a certain period;

� Knowledge of the assortment and the ability to correctly
formulate therapeutic chains;

� A clear understanding of which assortment positions
bring the most revenue;

� Compliance with service standards and adherence to
ethics of communication with customers. This is im-
portant in any trade, but in a pharmacy is of particular
importance. A polite treatment is a part of the fact that the
client will return to the pharmacy in the future.

When creating a motivational system in a pharmacy and in
any other organization, it is necessary to take into account some
aspects that should not be included in the bonus part: com-
pliance with job descriptions and results achieved in incorrect,
deceptive ways (Ozernikova, 2002).

The procedure for applying the motivational system depends
on the goals of the pharmaceutical organization. If the main
objective of the pharmacy is to obtain net profit, then the receipt
of a maximum revenue should be the main goal of the pharmacy
and each employee making sales. In this case, the basis of the
motivational system can be set as a percentage of individual
turnover (Antropov and Zelenskaya, 2009; Vetluzhskikh, 2007;
Dranitsyna, 2004; Zhukov, 2005).

However, individual motivational schemes are imperfect, and
it is necessary to apply parameters that determine the result of
the pharmacy as a whole in addition to personal indicators
(Panova, 2011; Ponomarev, 2002; Yakhontova, 2003).

The motivation of the pharmacy manager should be treated
individually. It would be a big mistake to create a general
motivational scheme both for ordinary specialists and for the
manager (Roshchin, 2006; Tootelian et al., 2012). The phar-
macy manager is a specialist who can influence revenue
through assortment formation and inventory management (if
he/she can create an order individually), through his/her su-
bordinates and through costs.

The manager’s motivation may depend on one or two basic
parameters, such as turnover, total gross income, and the
fulfillment of marketing contracts requirements. One of the
manager’s motivational options is the introduction of the “net
profit delta” parameter – the ratio of the profit for the current
period to the profit for the same period of the previous year. This
parameter motivates for the pharmacy growth from year to year.

We must not forget about the intangible component of
motivation (Ivanova, 2012; Samoukina, 2006). A sense of
involvement, sense of need, recognition of merit and trust are
important and often work no worse than financial motivation.

The issue of changing the motivational system is quite acute
and inextricably linked with the achievement of the company’s
strategic goals. The main objectives of the motivational system
in the pharmacy chain under study are stimulating specialists to
increase the revenue of each pharmacy unit, fulfilling the terms
of contracts with suppliers and manufacturers of pharmaceutical
assortment goods, and also improving the quality of customer
service. The introduction of the new system should allow solving
the issue of the reward fairness and lead to a more rational use
of the salary fund.

Currently we are faced with a situation where specialists with
different workloads receive almost the same salary in different
pharmacies of the network. Such a system cannot stimulate the
achievement of the organization’s goals and only allows
achieving the fulfillment of the functional duties of specialists.
Pharmacists receive different salaries. However, regardless of
whether a specialist has higher or secondary pharmaceutical
education, the load and functionality do not differ, which reflects
some inequality in salary.

There are also a number of limitations to introducing chan-
ges in the material motivation. The first one is the restriction of
the salary fund associated with the pharmacy profitability level.
The salary fund is the most significant cost item in the enterprise
and accounts for more than 70 to 95% of each pharmacy costs.
Thus, an important problem is the determination of the
maximum amount of funds that can be used for incentive
payments.

The restrictions introduced by the existing regulations and
orders on the organization, as well as the collective agreement.
Salary is a fixed amount approved by the staffing plan of the
organization. This parameter is slightly more than 50% of all
payments made. The problem can only be a change in the
pharmacy managers’ salary in the event of its category change,
such as decrease or increase in the turnover. If, for some
reason, the pharmacy begins to give less turnover, it will not be
possible to change the salary of the pharmacy manager towards
a decrease.

Difficulties can also arise with the deflator coefficient, the
presence of which brings wages to an acceptable level. A
change in this value does not depend on the desire of the
employee, however, it is settled in the current salary regulation
and the collective agreement. Rather complicated legal
procedures are required to amend the collective agreement, in
which the opinion of the collective must be taken into account,
as well as in the election of delegates – representatives of the
labor collective. This process can last as long as 6 months. Also,
it cannot be discounted that the amendment of the current
collective agreement can negatively affect the psychological
mood of workers, whereas panic and layoffs are possible. In
such conditions, it is impossible to organize the work normally.
This means a rather painful period for the enterprise’s existence
(A.V. Rodina [12]).

A survey of the pharmacy network employees was carried
out to evaluate the existing methods of non-material motivation
and the possibility of introducing new techniques. Teams of 28
divisions took part, among them 20 managers and 8 specialists
– a total of 100 respondents.

It was proposed to evaluate the relationship in the team.
Seventy eight percent (78%) of the respondents gave a positive
assessment of the relationship, 7% found it difficult to answer
and 15% of employees were not satisfied with the relationship in
the team. Eighty six percent (86%) of respondents admit that
relationships in a pharmacy affect their job satisfaction.

Satisfaction with the work schedule and the workplace
territorial location were considered next. Seventy six percent
(76%) of employees were satisfied with their schedule and 24%
would like to work in a different schedule. At the same time, 44%
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of respondents said that they would consider the option of
leaving the job if the current schedule was changed.

As for the time spent on the way to work, 67% of res-
pondents spend up to 30 minutes on the way to the pharmacy,
29% spend from 30 minutes to 1 hour and 4% of workers spend
more than 1 hour on the road.

When asked about the satisfaction with the work of their
immediate supervisor, 67% of employees were satisfied with the
work, 19% would like to change something and 14% found it
difficult to answer this question. It was found out during the
interview that pharmacy managers would like to receive infor-
mation about the state of affairs and plans of the organization
directly from the general director. In addition, respondents were
asked to determine the quality and regularity of receiving feed-
back on their work. 89% of respondents gave the maximum
score for this parameter.

An analysis of the control system of the pharmacy chain
under study shows that many intangible motivation techniques
are quite successfully applied in its work. An open and trusting
relationship between pharmacy specialists and the organiza-
tion’s management is one of the most important conditions for
creating a favorable socio-psychological climate. Regular and
reliable information about the production and economic situation
in the pharmacy network, perspectives, planned actions and
their reasons is important, especially for the managers of phar-
macy units.

Public recognition with the "best in the profession" award
and symbolic prizes can become a powerful tool for non-material
motivation. Public recognition of achievements was absent in
the organization previously. Competition, as a combination of
material and non-material incentives, is unfairly forgotten in
pharmacy organizations. But it can be used in the motivation
system of pharmacy employees.

In order to increase the motivation of pharmacy employees,
it was proposed to hold a competition among the pharmacy
network teams in two categories: “Best in Profession” and “Best
Pharmacy”. The competition objectives were the following:

� Stimulation of pharmacy employees to increase turnover;
� Identification, support and encouragement of pharmacy

units that have achieved the best results in their work;
� Improvement of the professional skills of pharmacy units.

The growth of parameters, which were the most important
for achieving the pharmacy network strategic goals were
selected to determine the winners. The competition was held
from January 2019 to June 2019. The parameters for deter-
mining the winners were slightly different in different months.
However, the nominations were always announced in advance.

The results of 18 pharmacy units were studied in the
nomination “Best in Profession”. The interest of specialists was
determined based on the service quality improvement for phar-
macy visitors.

Such indicators as the “average check amount” and the
“number of lines in a check” were selected in order to determine
the quality of public services. The average performance of each
pharmacy and the results of each specialist were evaluated. A
comparison of the average indicators for the first quarter of 2019
was made. The employees were informed that the pharmacies
that showed the maximum increase in these indicators will
receive a reward in the form of gift cards for the whole team. The
specialist who showed the maximum results among all phar-
macies will receive a cash bonus. Thus, a competitive com-
ponent has been introduced into the work of the staff.

The results were recorded daily and publicly communicated
to the specialists during the study period. The average rates for
pharmacies were calculated and broadcasted to the network
every 10 days.

An average increase of 23% for the “average check” and
increase of 14% for the “number of lines in a check” was noted
during the study period. Among all pharmacies, the best in-

crease in the “average check” parameter was 34% and 23% in
the “number of lines in a check” parameter. At the same time, an
over fulfillment of the turnover plan was approximately 3.6% in
the first quarter of 2019.

The results were announced monthly at a general meeting of
the chain management with pharmacy managers. Awarding of
pharmacy managers was also made publicly.

All pharmacy units serving the population, as well as the
heads of territorial associations, took part in the "Best Phar-
macy" nomination. Thirty best pharmacies were selected out of
the total number of pharmacies.

The selection in the “30 Best Pharmacies” was carried out
according to marketing categories. The selection algorithm
includes finding the weight of a pharmacy in the marketing
category from the total number of pharmacies of the network
and further distribution of pharmacies into marketing categories
(Figure 1).

The main selection criteria for pharmacy units were:

� Increase in total turnover including VAT year-on-year (for
comparable periods, monthly data are compared);

� Implementation of the monthly trade plan, including VAT;
� Implementation of the marketing campaigns plan (pro-

duct of the month, "Top 400" sales);
� Rating of marginal income (in percent).

Each criterion is assigned a significance factor (see Table 1
below), which are then summarized according to the results of
the work of pharmacy units.
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Figure 1. Distribution of network pharmacies by marketing
categories

Table 1. Significance coefficient according to the selection
criteria of pharmacy units (in points)
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The choice of the best territorial manager was carried out by
the largest number of pharmacies selected in the “30 Best
Pharmacies” nomination according to the results of the quarter.
If the indicators are equal, the preference was given to the head
of the territorial association, whose pharmacies, among the
selected ones, have reached the maximum increase in total
turnover including VAT year-on-year.

The dynamics of the number of pharmacies that received a
bonus for fulfilling the conditions during the competition is shown
in Figure 2.

An interest in performing such events was noted during
interviews with the pharmacy managers and specialists. Com-
petition in the pharmacy network can have a double positive
benefit. The premium fund is small and has a symbolic meaning.
Furthermore, it can be obtained through marketing contracts. At
the same time, the majority of departments are involved in the
competition, thus increasing the level of work of the entire
network, which meets the strategic goals of the organization.

4. Conclusions

In the course of work, the motivational system for the phar-
macy chain staff was analyzed. The main weaknesses and
features of the existing system, the correspondence of the moti-
vation to the goals of the organization and employee satisfaction
were identified. Workers were dissatisfied with the salary size.
However, in order to increase the material component, phar-
macists and pharmacy managers were ready to work more and
better.

The study of the pharmacy chain management system showed
that the techniques and methods of intangible motivation in the
organization were used quite often and effectively. However,
material incentives do not motivate to achieve any results in the
work, since it is almost the same for all employees with the same
qualifications.

Based on the existing capabilities of the organization, a set
of measures was proposed that contributed to increasing the
interest of employees in achieving the objectives. One of such
events was the introduction of a competitive component in the
work of units. This measure had minimal material costs, but
showed a significant result.
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Figure 2. Dynamics of the number of pharmacies awarded
in competition (in units)
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1. Introduction

In the current era of globalization, information technology
is experiencing rapid development – the development of
technology currently happening in the internet network. The
existence of the Internet provides various kinds of facilities,
especially for business people. For business people, the
internet, as a supporter of electronic media, can help in business
activities /commerce, commonly called e-commerce. The de-
velopment of e-commerce is increasingly making companies
continue to compete in order to compete and contribute in efforts
to meet the needs and desires of the community (Nuraini and
Mudiantoro, 2017).

Repurchase interest is included in post-purchase behavior,
so it becomes an important topic to be investigated. Interest in
repurchasing is very important for the company because with
interest in repurchasing, indicates that consumers have a
positive experience on previous purchases. According to
Julianto (2012), this purchase intention is shown through a
positive attitude and a feeling of pleasure towards a product
that will be followed by buying. According to Peter and Olson
(2005), repurchase is a purchasing activity carried out more than
once or several times.

Many factors affect interest in repurchase, one of which is
trust. Trust is a person's belief that his partner will provide or
fulfill a customer's expectations (Barnes, 2003). A transaction
between two or more parties will occur if there is mutual trust.
According to Sullivan and J. Kim (2018), trust in online business
is very important in influencing repurchase interests.

Consumer repurchase interest in a product is strongly in-
fluenced by their assessment of the price feasibility of the
product because consumers perceive prices based on previous
purchases. With the increasing number of online travel agent
companies, each company offers competitive prices to attract
consumers. The strategy undertaken by Traveloka to set

competitive prices, according to a study conducted by
Narendraputri (2013), revealed that competitive prices affect the
repurchase interest.

Application is a software that is used to meet the needs of
consumers. Application as the development of a website/web.
According to Saidani et al. (2019), web quality has an influence
on repurchase interests, because web quality is not only
important for marketing products or services but also provides
information that consumers need as well as attractive web
designs. Based on the background that has been described, the
purpose of this study is to determine the effect of trust,
competitive prices, and application quality on repurchase
interest in Traveloka online travel agents.

2. Literature review

Customer trust is interpreted as customer service provider
expectations that can be trusted and can be relied upon to fulfill
its promises (Siagian and Cahyono, 2014). According to Bao et
al. (2016), trust is divided into two elements, namely the ability
of a party to trust reliability and maintain the ability to reduce so
as not to lose.

According to Porter (2008), competitive prices are the
bargaining value of consumers, both at lower prices by providing
more benefits and supporting more expensive pricing, and are
expected to be able to compete. According to Dodds et al.
(1991) and Sasongko (2013), stated that several indicators to
measure competitive prices consist of affordable prices, lower
prices, and discounted prices.

Application Quality is one of the important concepts of online
business that can lead to customer perception and as a de-
terminant of operational activities. Measuring the quality of the
application using the WebQual method. Webqual is arranged
based on three dimensions that can shape the quality of web
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content design (Barnes and Vidgen, 2002), namely: the quality
of use, the quality of information, and service interactions. High-
quality sites can attract more customers compared to sites that
have a low quality (Parasuraman, et al. 2005). A higher-quality
site will increase the number of users accessing the site, as well
as the quality of the application.

According to Swastha and Irawan (2001: 26), repurchase
interest is a purchase made by a buyer of the same product, and
there is an interest to repurchase it for the second or third time.
According to Margaretha (2008), repurchase interest is based
on customers who are satisfied with the services provided.
According to (Shin et al. 2013; Wang et al. 2013; Wu et al.
2014), there are three indicators that can measure repurchase
interest, namely the desire to use the product, plans to use the
product in the future, the need to use the product.

3. Research Methods

This research population is consumers who have made
purchases/used services in the Traveloka mobile application.
The sampling technique uses Non-probability Sampling with the
Purposive Sampling method with the criteria of respondents
having made purchases and used service products in the
Traveloka mobile application at least once in the last six months
and was at least 18 years old. This study, a sample of 150
respondents. The type of data in this study is from online
questionnaire answers with a Likert scale.

4. Results

Multiple linear regression analysis is an analysis tool used to
determine the effect of independent variables on the dependent
variable. The results of the multiple linear regression analysis in
Table 1 below.

Based on the test results of multiple linear regression
analysis in the table above, it can be obtained the equation Y =
1.396 + 0.182X1 + 0.189X2 + 0.164X3 + e. In this equation, a
constant value of 1.396 is obtained, which means that if the
value of the trust-free variable (X1), competitive price (X2), and
application quality (X3) equal zero, the value of repurchase
interest (Y) is 1.396. The coefficient value of the confidence
variable (X1) is 0.182 and has a positive value, which means

that if every increase in one unit of the variable increases
interest in repurchase (Y) by 0.182. The coefficient value of
the competitive price variable (X2) is 0.189 and has a positive
value, which means that if every increase in one unit of the
variable increases interest in repurchase (Y) by 0.189. The
coefficient value of the application quality variable (X3) is 0.164
and has a positive value, which means that if every increase in
one unit of the variable increases interest in repurchase (Y) by
0.164.

Hypothesis testing with the t test is used to test the effect of
the independent variables individually in explaining the de-
pendent variable. Hypothesis test results are in Table 2 below.

Based on the results of the t-test on the confidence variable
(X1) shows the value of t arithmetic of 4.089, the competitive
price variable (X2) shows the arithmetic of 3.553 and the
application quality variable (X3) shows the arithmetic of 7.516.
All variables have significance values ≤ 0.05 and t arithmetic ≥ t
tables. So H0 is denied the meaning of trust, competitive prices,
and application quality has a significant effect on repurchase
interest.

5. Discussion

The results showed that trust had a significant effect on
repurchase interests. In line with research conducted by Bao et
al. (2016), that trust has a positive and significant effect on
repurchase interests. Trust is seen as a factor that can influence
customer intentions and behavior in the online market because
in the business environment, there is a high risk of uncertainty in
a transaction. (Gefen, et al. 2003). Consumer trust arises when
getting certainty, such as a sense of security that provides
benefits in line with expectations. A person has gained a trust,
usually can be a reference for making a purchase, so the higher
the trust of a consumer, the higher the interest in making a
repeat purchase.

The results showed that competitive prices had a significant
effect on repurchase interests. Competitive prices, a product or
service will get more value then it will be an important point in
influencing repurchase interest. According to Chen and
Dubinsky (2003), online shoppers tend to see prices as an
important cost component by comparing prices with similar
competitors. The results of the two hypotheses of this study
stated that competitive prices significantly influence the
repurchase interest received and proven. In line with previous
research from Narendraputri (2013).

The results showed the quality of the application had a sig-
nificant effect on repurchase interest. According to Parasuraman
et al. (2005), states that high-quality sites can attract more
customers compared to sites that have low quality, so they can
attract consumers to make repeat purchases. According to
Nilashi et al. (2016), the better the quality of usage, the better
the quality of web. Hypothesis 3 results state that the quality of
the application has a significant effect on the repurchase
intention of being proven or accepted in line with previous
research from Usman (2016).

6. Conclusion

Consumers have a good trust in Traveloka, will increase
trust in Traveloka, and can influence repurchase interests in the
Traveloka mobile application. Traveloka offers competitive
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Figure 1. Conceptual Framework

Table 1. Results of multiple linear regression analysis
Source: Result of data processing

Table 2. Hypothesis test results (t-test)
Source: Result of data processing



126

QUALITY MANAGEMENT
prices by providing affordable prices and promos and discounts,
which will affect the interest in repurchasing on the Traveloka
mobile application. The quality of the Traveloka application has

a high quality that will facilitate the use of information and
service interactions that will affect the interest in repurchasing
on the Traveloka mobile application.
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1. Introduction

Currently, public confidence in the performance of govern-
ment internal auditors is diminishing. It is due to the poor
performance of the government's internal auditor profession in
auditing financial statements (Muhammad Taufik, Hardi, & Al
Azhar, 2015). As in the recent case of the sting operation (OTT)
against BPK’s main auditor, Rochmadi Saptogiri, by the
Corruption Eradication Commission (KPK) related to the case
of granting WTP Opinion to the Kemendes-PDTT (Ministry of
Villages, Development of Disadvantaged Areas, and Transmi-
gration) (Republika.co.id, 2017). The alleged practice of bribery
to get a positive rating is a violation of the auditor's code of
ethics and can damage the governance of state finances
because the results of BPK's audit and assessment have the
potential to be misleading (Metro News, 2017).

According to Sujana (2012), the Inspectorate's failure to
prevent irregularities in the management of regional finances
and its failure to save regional wealth from corruption reflects
the Inspector's weak performance in the Regions. The weak
performance of the Inspectorate and its staff in overseeing
financial management in the regions cannot be separated from
the individual factors of the inspectorate and its ranks as well as
the environmental factors of the local government. The intended
environmental factor is the system established and developed
by the district concerning the functions and duties of the
inspectorate as well as the regulations governing the duties and
functions of the inspectorate.

Regional Inspectorate of Ende Regency had 780 (seven
hundred eighty) objects of supervision with one type of activity

per auditing, consisting of 51 SKPDs, 278 Villages, 25 UPTDs,
1 RSUD, 425 State Schools (SD, SMP, SMA, and equivalent),
and 2 Reports/Complaints, Monitoring, and review on request.
Based on the workload calculations by Pusbin BPKP, Ende
Regency Regional Inspectorate was included in the C3 group,
which consisted of 4 Task Groups so that the Formation of the
Functional Auditor's JFA was required as many as 52 PFA
(Functional Auditor Functional Officers), plus 2 Main Expert
Auditors.

However, it turned out that the addition of the number of
auditors did not achieve the implementation of the supervisory
work program in the Ende Regency Regional Inspectorate to be
better in 2016. Based on the 2016 Government Institution
Performance Report (LKjIP) of Inspectorate, it is known that the
completion of the Annual Supervision Work Program (PKPT)
only reached 76%, meaning that a decrease occurred,
compared to the previous year, which reached 100%, as shown
in the Table 1.

The implementation of the supervisory work program in the
Ende Regency Regional Inspectorate was closely related to the
independence and competence of the auditors. Mardiasmo
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Abstract

The purpose of this study was to examine and analyze the influence of competence and locus of control on the
performance of government internal auditors with job satisfaction as an intervening variable. This research was
explanatory research with a quantitative approach. The sample in this study were all internal auditors at the Ende
Regency Inspectorate Office. The collection of data and information needed in this study was carried out by field
research. The data used were primary data obtained directly from research subjects in the form of respondents'
perceptions. The data collection used questionnaires, which were distributed to 37 respondents. The analytical tools
used were the path analysis and mediation test with the Sobel test. The results of data testing showed that the
competence had a significant positive influence on job satisfaction and internal auditor performance. Locus of control
had a positive and significant impact on job satisfaction and internal auditor performance. Job satisfaction had a
positive and significant influence on the performance of internal auditors and could not mediate the relationship
between competence and internal auditor performance, as well as could not mediate the relationship between the
locus of control and the performance of internal auditors.

Keywords: competence; locus of control; job satisfaction; performance of government internal auditors.
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(2005); Carcello, Eulerich, Masli, and Wood (2018) explain that
the audit is an activity carried out by parties who have inde-
pendence and professional competence to check whether the
results of government performance are in accordance with
established standards. The same thing was said by Christiawan
(2002), who stated that audit quality is determined by two things,
namely competence and independence. Both have a direct
influence on audit quality (Elfarini, 2007).

Many studies have been conducted on the influence of au-
ditor competence on auditor performance. The results of Ulfah
and Lukiastuti (2018) showed that competence had a positive
and significant impact on the performance of government inter-
nal auditors, both simultaneously and partially. However, different
results were confirmed by the study of Salju, Rismawati, and
Bachtiar (2016), which showed that competence did not signi-
ficantly influence the performance of local government auditors
in East Luwu Regency, South Sulawesi.

Organizations that realize the importance of maintaining
the performance of internal auditors will always pay attention
to factors that can enhance the morale of internal auditors.
Falikhatun (2003) argues that improving the performance of
internal auditors at work will basically be influenced by certain
conditions, namely conditions originating from outside the indi-
vidual, which are called situational factors, including leadership,
work performance, social relations, work environment, and
culture organization. Whereas, conditions that originate from
within are called individual factors, including gender, health,
experience, and psychological characteristics, which consist of
motivation, personality, and locus of control.

According to Rotter (1966), locus of control is a "generalized
belief that a person can or cannot control his own destiny".
Some people think that business and ability are factors that
influence a person to achieve success, but some other people
also have a mindset (thinking) that factors outside their control
can lead them to success, including factors of luck, opportunity,
fate, and destiny. The phrase in the community saying, "Smart
people lose to people who have good fortune" is very familiar. In
this case, researchers focused not only on internal locus of
control but also on the external locus of control variables, which
were linked to controlling events that occurred in one's life.
Likewise, the researchers wanted to know how strong the
influence of external locus of control was on employee job
satisfaction and employee performance, based on statements
those who had "socialized", who could or could not control their
own destiny.

The study was conducted on an internal auditor of the Ende
Regency Regional Inspectorate. It was undeniable that some
problems and events occurred within the working group during
the process of achieving work goals. It is expected that if the
audit can be carried out and run well in its implementation, the
internal auditor will feel satisfied because he has succeeded in
achieving the mission of the inspectorate so that it can be used
as motivation to work better in the next task.

2. Literature Review and Hypothesis
Development
2.1. Social Learning Theory

Social learning theory basically means that employees’
actions and reaction are predicted based on events that are paid
more attention, as the employee retains the same information to
reproduce the same action when he/she encounters and faces
the same situation, and ultimately it requires motivation to
perform the same action again and again (Rotter, 1966).
According to Pervin in Ayudiati (2010), the concept of locus of
control is part of social learning theory that concerns personality
and represents general expectations regarding the problem of
factors that determine success, praise, and punishment for
one's life.

2.2. Theory of Planned Behavior

It is a theory that emerges as a prominent framework of
human behavior (Ajzen, 2002). As per this theory, the behavior
is directed by three types of attention: 1) Behavioral belief, 2)
Normative belief, and 3) Control belief. Behavioral belief, in
simple words, is belief about concerns or consequences.
Normative belief is about the hope or expectation of people.
Then, control belief is about the presence of factors that are
responsible for hurdles or opportunities to carry out concerned
behavior. In short, people exhibit specific behavior when an
opportunity arises in front of them.

2.3. Influence of Competence on Job Satisfaction

The relationship between competence and job satisfaction is
explained by Deswarta (2017) that the better the competence,
the better the level of employee job satisfaction. Similarly, a
study conducted by Manik and Wiarah (2014) showed that
competence had a significant positive influence on job sa-
tisfaction. Based on the description, the following hypothesis
was formulated:

H1: Competence has a positive influence on job satisfaction

2.4. Influence of Locus of Control
on Job Satisfaction

Locus of control for work behavior can be seen through
employee assessment of their results when controlled internally
or externally. Regarding internal control, employees feel that
individually they can influence the results through their own
ability, expertise, or efforts. That way, it will provide job sa-
tisfaction for employees. The relationship between locus of
control and job satisfaction was explained in a study conducted
by Harahap (2018), which showed that locus of control had a
significant positive influence on job satisfaction. Based on the
description, the following hypothesis was formulated:

H2: Locus of control has a positive influence on job
satisfaction

2.5. Influence of Competence
on Internal Auditor Performance

Competence can deepen and expand work skills. The more
often a person does the same job, the more skilled and the
faster he/she completes the work. The more types of work a
person does, his/her work experience is richer and broader, and
it allows for increased work. Sudarmanto (2009) explained that
competence as an attribute of HR quality had a significant
influence on individual performance. The relationship between
competence and employee performance was also said by
Riyanda (2017) that competence had a positive and significant
impact on improving employee performance. Based on the
description, the following hypothesis was formulated:

H3: Competence influences Internal Auditor Performance

2.6. Influence of Locus of Control
on Internal Auditor Performance

Each individual in behavior always tries to respond to inter-
nal and external factors. Individual activities are controlled by
the locus of control factors. It means that locus of control does
not originate from birth but grows in the process of formation
associated with environmental factors so that no one cannot
have just one control. Byrne (2011) argued that an internal locus
of control had lower work pressure and reported higher levels of
job satisfaction and performance on the job. Along with previous
studies, according to Hyatt and Prawitt (2001) and Ayudiati
(2010), they said that there were indications that explained that
either the audit structure or the locus of control could affect
performance. Patent (2005), in his research at a public
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accounting firm, concluded that with the potential of the audit
structure and locus of control within the internal audit de-
partment, it would be able to enrich the knowledge and insight
for the audit department to improve staff performance. Based on
the description, the following hypothesis was formulated:

H4: Locus of Control affects the Performance of Internal
Auditors

2.7. Influence of Job Satisfaction
on Internal Auditor Performance

The relationship between job satisfaction and performance
was explained in research conducted by Deswarta (2017),
Djastuti, Rahardjo, Irviana, and Udin (2019), Maryati, Astuti, and
Udin (2019), Putri, Udin, and Djastuti (2019) which showed the
results that job satisfaction had a positive and significant in-
fluence on employee performance. Based on the description,
the following hypothesis was formulated:

H5: Job satisfaction affects the Internal Auditor's Performance

2.8. Influence of Competence on Internal Auditor
Performance Mediated by Job Satisfaction

Job satisfaction could mediate the relationship between
competence and employee performance (Ginanti, Muis, & Pono,
2018; Moeheriono, 2009). It means that employees who have
high competence make it possible to have a good level of
satisfaction. Thus, it indirectly affects good performance with the
competencies possessed. Based on the description, the follo-
wing hypothesis was formulated:

H6: Job satisfaction has a mediating influence on the relation-
ship between competencies and internal auditor performance

2.9. Influence of Locus of Control on Internal
Auditor Performance Mediated by Job
Satisfaction

Locus of Control had a positive and significant impact on
performance mediated by job satisfaction (Nainggolan, Kojo, &
Sendow, 2018) on the teaching staff at the Faculty of Economics
and Business at Sam Ratulangi University. A better or more
positive locus of control will lead to increased employee satis-
faction. It is because individuals with the ability to face outside
challenges will solve their problems with strong beliefs that will
have a high and positive employee performance. Based on the
description, the following hypothesis was formulated:

H7: Job satisfaction has a mediating influence on the
relationship between locus of control on the performance of
internal auditors

3. Research Method

The population in this study were 11 auditors at the Ende
Regency Inspectorate Office. Because the population was
small, all members of the population were sampled in this study.
It is referred to as Saturated Sampling (Sugiyono, 2015). The
method of analysis used path analysis. Path analysis is an
extension of multiple linear regression analysis, or path analysis

is an expansion of regression analysis to estimate the quality
relationships between variables that have been predetermined
based on theory (Ghozali, 2011), whereas, the mediation test
used the Sobel Test.

4. Results

Referring to the Model I Regression output in the Coe-
fficients table section, it can be seen that the significance value
of the two independent variables, namely competence = 0.042
and locus of control = 0.001, were less than 0.05. These results
provide the conclusion that Regression Model I, namely the
competence and locus of control, significantly influenced job
satisfaction. The amount of R2 or R Square contained in the
Summary Model was 0.776. It showed that the contribution of
the influence of the competence and locus of control to the job
satisfaction was 77.6%, while the remaining 22.4%% was a
contribution from other variables not included in this study.
Meanwhile, the value of e1 could be found using the formula
e1 = √ (1-0.776) = 0.473.

Referring to the Model II Regression output in the Coe-
fficients table section, it can be seen that the significance value
of the three independent variables, namely competence = 0.040,
locus of control = 0.031, and job satisfaction = 0.009, were less
than 0.05. These results provide the conclusion that Regression
Model II, namely the competence, locus of control, and job
satisfaction, significantly influenced the internal auditor perfor-
mance. The value of R2 or R Square contained in the Summary
Model was 0.959. It showed that the contribution of the influence
of the competence, locus of control, and job satisfaction to the
internal auditor performance was 95.9%, while the remaining
4.1% was contributed by other variables not included in this
study. Meanwhile, the value of e1 could be found using the
formula e2 = √ (1-0.959) = 0.202.
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Figure 1. Research Model

Table 2. Summary of Results of Multiple Linear Regression
Analysis (Equation 1)

Table 3. Results of Multiple Linear Regression Analysis
(Equation 2)

Figure 2. Path Analysis
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Y1 = 1.054X1 + 0.906X2 + e1
Y2 = 0.592X1 + 0.644X2 + 0.654Y1 + e2
Calculation of the influence of competence variables: direct

influence: 0.592. Indirect influence: 1.054x0.654 = 0.689 and
total influence = 0.592 + 0.689 = 1.281. Calculation of the
influence of locus of control variables; direct influence: 0.644,
indirect influence: 0.906 x 0.654 = 0.592, and total influence:
0.644 + 0.592 = 1.236.

Mediation Test 1: Influence of Competence on Internal Auditor
Performance mediated by job satisfaction

From the calculation of the Sobel test, the t-count = 1.637.
Because the t-count obtained was 1.637 < t-table value of 1.985
with a significance level of 5%, it proved that the job satisfaction
variable (Y1) was not able to mediate the relationship of the
influence of competence (X1) on internal auditor performance
(Y2).

Mediation Test 2: Influence of Financial Attitudes on Financial
Management Behavior mediated by the Locus of Control.

From the Sobel test results, the t-count = 1.6. Because the
t-count obtained was 1.6 < t-table value of 1.985 with a signi-
ficance level of 5%, it proved that the variable job satisfaction
(Y1) was not able to mediate the relationship between the
influence of the locus of control (X2) on internal auditor per-
formance (Y2).

5. Discussion

5.1. The Influence of Competence
on Job Satisfaction

Based on the results of testing on hypothesis 1, this study
managed to find a significant influence of competence on job
satisfaction in a positive direction. Thus, hypothesis 1 was
accepted. The higher the competence values applied, the higher
job satisfaction felt by internal auditors.

The results of testing hypothesis 1 are in accordance with
previous research conducted by Deswarta (2017), which
concluded that competence had a significant influence on job
satisfaction. Further, Narimawati (2006: 15) argues that the
construct of employee competence as an element of the inte-
llectual model can be seen from three aspects of competence,
namely intellectual, emotional, and social aspects, because
competence measurement uses dimensions of knowledge,
skills, and education levels. It is consistent with Lawler's theory,
which states that expertise is part of the input factors that affect
job satisfaction or dissatisfaction (Munandar, 2012). A compe-
tence mismatch will reduce the level of job satisfaction, and job
satisfaction will be influenced by competence. Better compe-
tence will be able to make employees satisfied at work and have
expertise in their respective fields.

The test results are in accordance with the proposed
hypothesis that the application of good competence will create
good job satisfaction. Based on research data, the answers of
most respondents indicated that a good competence score at
the Ende Regency inspectorate office would create good job
satisfaction as well. It showed that, in general, the competence
in the Ende Regency inspectorate Office had a strong influence
on the job satisfaction of internal auditors.

5.2. The Influence of Locus of Control
on Job Satisfaction

Based on the results of testing on hypothesis 2, this study
managed to find a significant influence of locus of control on job
satisfaction in a positive direction. Thus, hypothesis 2 was
accepted. The higher the locus of control values applied, the
higher job satisfaction felt by internal auditors.

The results of testing hypothesis 2 are in accordance with

previous research conducted by Harahap (2018), who con-
cluded that the locus of control had a significant influence on job
satisfaction. The job satisfaction of each person is influenced by
the characteristics of the locus of control. Individuals with an
internal locus of control are more likely to face assignment
problems compared to individuals with an external locus of
control. The hallmarks of locus of control are to be in control, will
not be easily anxious, and be in a hurry to take action. The work
behavior of locus of control can be seen through the internal
auditor's assessment of their results when controlled internally
or externally. Regarding internal control, employees feel that
individually they can influence the results through their own
ability, expertise, or efforts. That way, it will provide job satis-
faction for employees.

The test results are in accordance with the proposed
hypothesis that the application of a good locus of control will
create good job satisfaction. Based on research data, the
answers of the majority of respondents indicated that a good
locus of control value at the Ende Regency inspectorate office
would create good job satisfaction as well. It showed that, in
general, the locus of control in the Ende Regency inspectorate
office had a strong influence on the job satisfaction of internal
auditors.

5.3. The Influence of Competence
on Internal Auditor Performance

Based on the results of testing on hypothesis 3, this study
managed to find a significant influence of competence on
performance in a positive direction. Thus, hypothesis 3 was
accepted. Based on the questionnaire provided, it was revealed
that respondents understood that competence was a variable
that had a strong influence on auditor performance. With the
support of good competence, the auditor's performance would
get better too

The results of testing hypothesis 3 are in accordance
with previous research conducted by Riyanda (2017), which
concluded that competence has a significant influence on
performance. Competence explains what employees do at work
at various levels, breaks down the standards of each level, and
identifies the characteristics of knowledge and skills needed by
individuals that enable them to carry out their duties and res-
ponsibilities effectively to achieve professional-quality standards
at work and produce good performance (Wibowo, 2009).

5.4. The Influence of Locus of Control
on Internal Auditor Performance

Based on the results of testing on hypothesis 4, this study
managed to find a significant influence of locus of control on
performance in a positive direction. Thus, hypothesis 4 was
accepted. The higher the locus of control values applied, the
higher the employee's performance.

The results of testing hypothesis 4 are in accordance with
previous research conducted by Harahap (2018), who con-
cluded that the locus of control had a significant influence on
performance. In an unstructured company, internal locus of
control had higher performance compared to an external locus
of control; however, contrary to expectations, no significant di-
fferences were found in terms of performance between internal
and external within the structured corporate environment. Along
in previous studies, according to Hyatt and Prawitt (2001), they
said that performance could be influenced by the audit structure
and locus of control. As the opinion of Patent (2005), it was
explained in research on public accounting firms, which con-
cluded that with the potential of the audit structure and locus of
control within the internal audit department, it would be able to
enrich the knowledge and insight for the audit department to
improve staff performance. Most of the internal auditors in this
study belong to the internal locus of the control group. Individual
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internal locus of control will try and believe in their own ability to
produce a good performance, while individuals with a high
external locus of control will give up easily when they encounter
difficulties at work, resulting in suboptimal performance.

5.5. The Influence of Job Satisfaction
on Internal Auditor Performance

Based on the results of testing of hypothesis 5, this study
managed to find a significant influence of job satisfaction on
performance in a positive direction. Thus, hypothesis 5 was
accepted. The better job satisfaction felt by internal auditors, the
higher the performance of internal auditors.

The results of testing the hypothesis are in accordance
with previous research conducted by Deswarta (2017), which
concluded that job satisfaction had a significant influence on
performance. Someone's satisfaction can be seen in the result
of his /her work. Likewise, with the auditor, when there are
findings that arise, and these findings can be a factor in building
the company being audited, then there is satisfaction with the
work of the auditor. However, job satisfaction is seen not only
from the final results alone; many researchers have stated that
several factors influence job satisfaction. Among them are the
position owned and the last education. If employees who are in
a higher position, feel more satisfied, it is because they have
greater autonomy, their work is more varied, and have freedom
of judgment.

5.6. The Influence of Competence on Internal
Auditor Performance Mediated by Job Satisfaction

Hypothesis 6 proposed in this study was the influence of
competence on internal auditor performance mediated by job
satisfaction. The test results showed that competence was not
able to mediate the relationship between competence and
internal auditor performance. These results differ from studies
conducted by Ginanti et al. (2018) and Moeheriono (2009). It
means that internal auditors who had high competence might
not necessarily have a good level of satisfaction. Thus, it would
affect the performance of internal auditors.

5.7. The Influence of Locus of Control on Internal
Auditor Performance Mediated by Job Satisfaction

The results of the Sobel test for Hypothesis 7 was that job
satisfaction could not mediate the relationship between the
locus of control and the performance of internal auditors. This
research is not in line with the study conducted by Nainggolan
et al. (2018). This situation occurred due to role conflicts arising
from the existence of two different orders received simul-
taneously. Implementation of one command will result in the
neglect of the other commands. The first commandment comes
from the professional code of ethics, while the second co-
mmandment comes from the system prevailing in the office. The
higher the internal locus of control of employees, it will increase
employee job satisfaction. From the locus of control, we can see
the behavior of auditors in decision making when facing conflict
situations, whether the auditors are influenced by an internal or
external locus of control. After knowing, the auditors can anti-
cipate being able to control themselves from various problems,
and there are no misstatements in the audit report.

Job satisfaction can be influenced by various factors ori-
ginating from within employees and from outside. The younger
the employee's age, the smaller the job satisfaction they have,
because, at that age, the employee still has big ambitions to get
higher results than what he/she currently has. Whereas, when

employees enter the age of more than 45 years, they will have
higher satisfaction. It is because they already feel enough with
what they feel for their current work.

6. Conclusion

This study concludes that:

a) Competence directly has a positive influence on job
satisfaction. These results indicate that the internal auditor
job satisfaction of the Ende Regency inspectorate office can
be improved by applying good competence because the
better the work competence applied, the better job
satisfaction is felt by employees.

b) Locus of control directly has a positive influence on job
satisfaction. These results indicate that the internal auditor
job satisfaction of Ende Regency inspectorate office can be
improved by implementing a good locus of control because
the better the locus of control is implemented, the better job
satisfaction is felt by employees.

c) Competence directly has a positive influence on perfor-
mance. These results indicate that the performance of the
internal auditors of the Ende Regency inspectorate office
can be improved by applying good competence, because of
the better the work competence is applied, the better the
employee's performance.

d) Locus of control directly has a positive influence on
performance. These results indicate that the performance of
the internal auditors of the Ende Regency inspectorate office
can be improved by implementing a good locus of control,
because the better the locus of control is implemented, the
better the employee's performance.

e) Job satisfaction directly has a positive influence on
employee performance. These results indicate that the
performance of the internal auditors of the Ende Regency
inspectorate office can be improved by increasing employee
job satisfaction because the better job satisfaction is felt by
employees, the better the employee's performance.

f) Job satisfaction mediates the influence of competence on
the performance of the internal auditors of the Ende
Regency Inspectorate Office. These results indicate that the
work satisfaction of internal auditors in the Ende Regency
inspectorate's Office is related to increasing competence
and improving the performance of the Ende Regency
inspectorate's internal auditor's office.

g) Job satisfaction does not mediate the influence of the locus
of control on the performance of the internal auditors of the
Ende Regency Inspectorate Office. These results indicate
that the work satisfaction of the internal auditors of the Ende
Regency inspectorate office is not related to the increase in
the locus of control and the improvement in the performance
of the internal auditors of the Ende Regency inspectorate
Office.

There are some suggestions for future research:

a) In future studies, it is expected to expand the scope of the
population from this study.

b) Separating the locus of control variable into two separate
parts can be done, namely internal locus of control and
external locus of control, further to clarify the behavior and
motivation analysis of internal auditors.

c) Expanding the dimensions or indicators of competence
variables, such as cognitive abilities, individual abilities,
resource capabilities, interpersonal skills and information,
and technology capabilities can be further examined.
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1. Introduction

Long-term corporate sustainability and environmental friendly
management practices have become corporate strategy issues
around the world. This condition has forced companies to
learn and adopt environmental initiatives in any organizational
activities. Company interest to learn and adopt environmental
initiatives continues to increase because the company goal’s is
preserve the environment (AnuSingh & Shikha, 2015; Arqawi, et
al., 2019; Yong et al., 2019). The term greening continues to be
famous along with the increasing business growth and de-
velopment (Albort-Morant, 2016; Yong et al., 2019; Al Romeedy,
2019). When company considers the important of practice and
human resources function in environmental preservation, it
means the company has begun to move towards green busi-
ness practices. Likewise, there is a necessity to integrate green
management with human resource practices known as green
HRM (Al Romeedy, 2019).

Indonesia (with 260 millions population) has a high poverty
rate. One of the poverty areas is Klaten, Central Java. In
alleviating poverty, one of the local government efforts is to
empower creative MSMEs such as batik. The batik industry in
Klaten is growing from year to year but this growth has not been
too significant with its green management business orientation,
including in GHRM practices. Whereas GHRM has enormous
benefits for business efficiency, productivity sustainability,
management awareness, and environmental preservation so
that it can create a better climate for employee participation in
achieving long-term business sustainability (Al Romeedy, 2019;
Yong et al., 2019).

In general, based on field observation, there are some
important points that need to immediately find solution and
followed up on batik MSMEs in Central Java, among others;
mixing synthetic dyes and natural colors, price competition
regardless of quality, hazardous waste, inadequate employee

wages, ignoring occupational safety and health (e.g. dangerous
canting fumes), and lack of pro-environment behavior (Muafi
and Sugarindra, 2019; Krisdiyanti, 2011). Therefore, this study
wants to focus on the importance of analyzing GHRM practices
related to business sustainability (operational, environmental,
and social performance) by considering the role of mediation
environmental management strategy (EMS) in MSMEs. This is
important to remember:
1. HR strategic must always be compatible with EMS. It is

important to consider that if there is compatibility, it would
increasingly improve business sustainability (operational,
environmental, and social performance) (Ullah & Jahan,
2017);

2. MSMEs need an environmental management strategy so
that they do not further aggravate environmental damage
(Hendra, 2013; Yong et al., 2019);

3. Studies which is relate with GHRM in Asia is increasing
rapidly, but the study focuses on EMS is still relatively
limited, especially study which is implemented at MSMEs.
(Singh, et al., 2020).

2. Green HRM Practices (GHRM) and
Environmental Management Strategy (EMS)

Anu Singh and Shikha (2015; Berry & Rondinelli (1998;
Rondinelli & Berry, 1998) explain that the green management
study has great interest to large, medium, and small companies,
because practitioners and academics are increasingly aware of
the importance of learning and implementing the green concept
in all activities, including human resource activities. They believe
that implementing green management will provide benefits in
the short and long term. Green Human Resources Management
(GHRM) arises as a result of global environmental concern and
company’s need to establish standards for environmental
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preservation. GHRM activities may include: online recruitment
and interviews, online job sharing, recycling, telecommuting,
online video conferencing and training and other similar
activities (Yong et al., 2019; Dumont et al., 2017).

All of which require continuous improvement and system
development so that employees have a strong attachment and
friendly to the environment (Mehta & Chugan, 2015; Yong et al.,
2019). It is well known that HRM will always have an association
with strategic management (Allen & Wright, 2006; Boxall &
Purcell, 2003; Noe et al., 2006). One of strategic management
purpose in organizations is allocate the owned resources
optimally in order to provide competitive advantage (Covin &
Slevin, 1989; Baker III & Feldman, 1991). Two groups of re-
sources namely the organization (structure, planning, control,
coordination systems, and inter-group relations), and human re-
sources (experience, expertise, and employee intelligence) will
directly relate to the human resources function. In order to
achieve maximum effectiveness, the HR function must be in-
tegrated with the company's strategy management process.
According to Noe et al. (2006), human resource management
is closely related to the strategic management process. There
are three important components in the strategic process of
human resource management, namely; (1) strategy formulation,
(2) strategy implementation, and (3) evaluation and control.

Das and Singh (2016) explain that if a company already has
a commitment to improve company performance related to
profit, social, and environment, the company had to make the
formulation and implementation of strategies designed for long-
term sustainability. This can be done by involving employees in
every business practices by implementing an EMS implemen-
tation so that long-term sustainable performance can be
achieved (Rohilla, 2017). Schuler (1992; Sheehan, 2005; Muafi
et al., 2020) concludes that there is a very close relationship
between business practices, HR, organizational strategy, and
organizational performance. The more suitable the business
practices, HR and organizational strategy, the more organi-
zational performance improve. Valle, et al. (2000) emphasize
more on approaches that centered on HRM policies such as the
corporate training model. The results of his study conclude when
companies choose the defenders strategy, the company should
implement a mechanical training policy. Conversely, when
companies choose prospector strategy, companies should im-
plement organics training policies. Likewise, Muafi et al. (2019)
explain when an organization runs routine work process, it
should use a defender strategy and mechanic structure so that
organizational performance is improved. Muafi et al. (2020)
adds when the personality of a company leader is reactive, it
tends to choose a imitation strategy in true external envi-
ronment. Mishra (2017) asserts that in GHRM practice in India
is used as a way to improve orientation and behavioral
strategies related to the environment so that it can have an
impact on sustainable organizational development.

H1. GHRM has a positive influence on EMS

3. Environmental Management Strategy
(EMS) and Business Sustainability

Studies related to ESM have expanded not only in the
context of micro-enterprises, but also in the context of managing
an industrial area. Industrial areas need to success in managing
a green environment. Alrasyid (2016) proves that the EMS
implementation is influenced by external factors outside the
area's management, namely: the government policies commit-
ment and community participation in environmental manage-
ment. On the other hand, in the micro context, the EMS studies
have drastic increase (Alrasyid, 2016; Berry & Rondinelli, 1998;
Rondinelli & Berry, 1998; Hardeep, 2014). Padash (2015)
defines EMS as a process that integrates environment, health,
and safety (EHS) in developing long term sustainability.
Hardeep (2014) concludes that green management orientation

influence the improvement of company performance. This result
reinforced by Cing and Yu (2013) who state when organizational
identity has been perceived by the green community, it will be
able to improve innovation performance. However the mediating
role of management's commitment to the green environment
and the organization's environment is still needed. This me-
diating role is important because the company must indirectly
have a commitment to the green environment in addition to
success in manage the organizational environment. It can be
used to improve business, environmental, and social perfor-
mance. This means that the company has been thinking about
long-term business sustainability (Velasquez et al., 2011; Das &
Singh, 2016).

H2. EMS has a positive influence on operational perfor-
mance

H3. EMS has a positive influence on environmental per-
formance

H4. EMS has a positive influence on social performance
H5. EMS mediates the influence of GHRM on operational

performance
H6. EMS mediates the influence of GHRM on environmental

performance
H7. EMS mediates the influence of GHRM on social per-

formance

4. Research Model

The research model proposed in this study is Green HRM
improve business sustainability which includes operational, en-
vironmental, and social performance and mediated by the
Environmental Management Strategy (EMS). The proposed mo-
del is based on literature and previous studies.

5. Research Method

The survey was conducted at MSMEs batik which is oriented
to the coloring process of natural, synthetic, and mixed colors in
Klaten, Central Java. These MSMEs are joined in two large
communities in the Bayat District, namely the Banyuripan and
Kebon Indah Communities. The population in this study is the
whole MSMEs with a target sample of 200 MSMEs. The pur-
posive technique was chosen with some criteria, namely;
MSMEs that have been established for a minimum 3 years and
have used at least 5 colors. These criteria were selected by
researchers because they want to see the extent of GHRM
practices were able to be understood by the respondents in
influencing EMS so they could improve operational, en-
vironmental and social performance. Respondents were given
choices of 5 Likert Scale to answer the questionnaire namely: 1
(strongly disagree) to 5 (strongly agree) for the GHRM and EMS
variables. For operational, environmental, and social perfor-
mance, scale of 1 (very low) to 5 (very high) is compared to
competitor ownership. The number of indicators and sources of
indicators are respectively modified and adopted as follows:

1. GHRM with 7 items from Al Romeedy (2019; Arqawi et
al., 2019);
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2. EMS with 5 items from Alrasyid (2016; Padash, 2015);
3. Operational performance (BP) with 6 items from Abdul

Wahab et al. (2016; Yadav et al., 2019);
4. Environmental performance (EP) with 7 items from

Lucato et al. (2017); Shahedul Quader et al. (2016);
5. Social performance (SP) with 7 items from Kusyk and

Lozano (2007; Kraus, et al., 2017).
Each MSME is represented by the owner, manager or owner

as well as the manager. Furthermore, the researchers selected
the questionnaire. The questionnaire that fulfilled the criteria
were 180 questionnaires. The research model uses Structural
Equation Modeling (SEM) and processed with AMOS 23. Then,
the researchers tested the model, validity, and reliability with
Goodness of fit (Gof) criteria as suggested by Hair et al. (1998).
The results of the validity and reliability of the questionnaire are
valid and reliable.

6. Research Result
6.1. Characteristics of Respondents

Characteristics of respondents in this study are MSME who
majority has their own businesses as well as managing their
MSMEs, uses natural colors, has > 10 variations batik, has batik
staining > 10-15, does not have waste disposal yet, women, and
age of owners and managers is 40 years.

6.2. Analysis with SEM Model

The results of data normality testing and outlier prove that
the data are normally distributed and do not contain outlier.

6.3. Confirmatory Analysis

In the confirmatory analysis, the loading factor value of each
indicator is seen firstly. It should be in the range of values ≥ 0.5
or ≥ 0.7 (ideal value). The results of loading factor values can be
seen in Table 1 and all of them produce values > 0.5.

Next, the researchers conduct the GoF analysis confirmatory
test and the results can be seen in Table 2. The Gof test result
shows that all criteria had been fulfilled.

6.4. GoF Results

The GoF test result has shown that all the criteria have been
fulfilled and the model is Fit as shown in Table 3.

6.5. Hypothesis Test

Regression weight test results can be seen in Table 4. If the
test results have a CR value> 1.96 and a probability value (P)
<0.05 then the proposed hypothesis is supported. It can be
concluded that hypothesis 1,2,3, and 4 are supported (CR>1.96;
P <0.05).

6.6. Mediation Test

The result of indirect influences analysis can be seen in
Table 5. Based on Table 5, it can be concluded that H5, H6 and
H7 are supported because the overall relationship between
variables produces a significance value < 0.05.

7. Discussion

It is known that GHRM is a new management practice that
implements all HR activities related to green orientation in
preserving the environment. The study results prove that GHRM
is able to influence EMS. This means that it supports the study
results and theory from Noe et al. (2006; Das & Singh, 2016;
Schuler, 1992; Sheehan, 2005). In the case of batik MSMEs, all
MSMEs have realized the importance of implementing GHRM at
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recruitment, selection and performance management but they
don't have and implement a good GHRM and EMS.

They still use a conservative approach and cannot apply it
professionally, even though it does not happen on all MSMEs.
Some MSMEs have conducted a simple GHRM practices, for
example; socializing and training employees to live clean,
saving water and electricity, maximizing the use of natural re-
sources, applying bonuses to employees using green rewards,
green rewards and other simple practices. This practice should
also be used when implementing an EMS to be efficient and
effective but they cannot do this condition because they have
limited capital, technology, skills, knowledge and abilities al-
though the natural resources are very supportive. Commitments
from leaders and employees also do not support sustainable
GHRM practices. Mishra (2017) recommends that companies
must have a green strategy orientation so that organizational
develop sustainability. Strategy orientation should also be adjus-
ted to external environmental pressures and other contingency
conditions such as organizational culture, role behavior, and
organizational structure (Muafi et al., 2019; Muafi et al, 2020;
Schuler, 1992; Sheehan, 2005).

The study results prove that ESM influences operational,
environmental, and social performance. Likewise, this study
proves that ESM is able to mediate the influence of GHRM on
operational, environmental, and social performance. These
results support Alrasyid (2016; Berry and Rondinelli (1998;
Rondinelli & Berry, 1998; Hardeep, 2014). GHRM practices in
the MSMEs context can be a process that integrates environ-
mental management strategies with regard to the organizational
strategy formulation (vision, mission, goals, SWOT analysis,
and strategies selection) which must be implemented in a green
strategy (program-policies, procedures, allocation of resources
and organizational structure). All of which will be able to conti-
nuously improve the company's long-term performance (Hardeep
(2014). Cing and Yu (2013) provide suggestions for companies
to consider the mediating role of environmental and organizati-
onal environmental commitments. When companies think about
sustainability, companies should also think and act strategically
to follow up on environmental and social issues and incorporate
them into strategic planning (Aras & Crowther, 2008; Svensson
& Wagner, 2011), besides the economic issues (Salimath &
Jones III, 2011).

Bonn and Fisher (2011) suggest that organizations must
carry out thinking and long-term system maintenance in accor-
dance with environmental, economic, and social considerations.
Some of these reasons can be included in the EMS process, so
when company implementing the strategy, the company has
planned it very well. Improving operational performance can be
conducted by increasing efficiency in each operating activity,
including improving the quality of the service process for its
customers. Environmental performance which is focus on
environmental conservation behavior is a compliance with re-
gulations and policies related to environmental management
and maintenance. Furthermore, social performance focuses on
community empowerment and social services. This also
supports the recommendations of Das and Singh (2016).

8. Managerial Contribution

This study has managerial contributions, namely:
1. Experience in managing a business is very important in

the readiness to implement GHRM and ESM practices.
The commitment from MSMEs and preparation of capital
and established technology is needed so that the GHRM
and ESM run efficiently and effectively;

2. When planning and implementing all work activities,
ESM is needed. It is always integrated with a green
orientation so it can improve organizational performance,
especially operational, environmental and social perfor-
mance in the future;

3. Business sustainability can be started from organizations
such as MSMEs to train them to be able think stra-
tegically going forward so they are expected to create a
sustainable green industry;

4. Attending workshop/training related with EMS to MSMEs
is important in order to develop green-oriented strategic
planning (formulation, implementation and evaluation) so
that the company has a target to be able to produce long-
term green industry oriented areas in a sustainable
manner.

9. Limitation and Suggestions
for Future Research

The limitations of this study are:
1. The number of MSMEs who are able to understand

GHRM practices is slightly. Especially if it is associated
with ESM which is still difficult to implement at MSMEs;

2. The population in this study is still limited because it
consists of MSMEs which are only joined in two MSME
associations. It is feared that this study less able to
generalize batik MSMEs respondents in Central Java,
Indonesia;

3. Studies about GHRM at MSMEs need to be classified to
MSMEs who really have readiness. It is very important in
order to recommend an ideal GHRM practice in impro-
ving the ESM implementation;

4. This study only analyzes the GHRM in improving ope-
rational, environmental and social performance mediated
by ESM. There are some other mediating roles such as
green transformational leadership (Singh et al., 2020)
and psychological green climate (Dumont et al., 2017)
that need to be consider in future research.
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1. Introduction

Indonesia with the fourth largest population in the world (CIA
World Factbook, 2017) and have more complex environmental
problems (Wahab et al., 2017). According to BPS-Statistics
(2018), environmental problems in Indonesia including waste
are strongly related to population growth, economic growth and
changes in community consumption patterns. The rapid growth
in the industrial sector causes an increase in volume, variety of
types, and characteristics of waste that have the potential to
damage the environment. Environmental and health problems
due to garbage and waste have also increased. River water
quality in Indonesia is generally in a heavily polluted status. In
2018, 25.1 percent of villages experienced water pollution, and
around 2.7 percent of villages were polluted by land. Garbage
also contributes to flooding events that continue to increase from
year to year, in 2016 and 2017 as many as 1,805 floods
occurred in Indonesia and caused 433 fatalities (BPS-Statistics,
2018).

The industrial sector is classified as prone to environmental

pollution conditions such as air pollution, water pollution, ra-
diation pollution, and even capable of causing certain diseases
in humans. Therefore, maintaining environmental balance to be
green in industrial areas will be very important to do. The textile
industry must have a role in improving the quality of the en-
vironment at the workplace. The industry of textile can conduct
production with the insight of the environment or green
environmental approach. In this context, the role of the owners
and employees are very important. Owners and employees
must behave that supports the creation of a healthy envi-
ronment.

In this present study, we focus on the behavior perspective
of the owner's textile industry and employees in Indonesia
related to the environment or known as pro-environmental
behavior. The protection of the environment not only depend on
the schemes implemented by regulatory bodies, but also how a
person behave toward the environment (Bronfman, Cisternas,
López-Vázquez, De la Maza, & Oyanedel, 2015). Therefore, the
textile industry must be involved in reducing existing environ-
mental damage through the pro-environmental behavior of the
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Abstract

Environmental problems lately have become a crucial issue. This present study intends to analyze the effect of
environmental concern, environmental knowledge and attitude toward pro-environmental behavior on pro-
environmental behavior. This study was conducted by a quantitative approach. Participants or respondents in this
study are the owners and also the employees in the textile industry in Bandung, West Java, Indonesia. A total of 214
questionnaires were successfully collected and processed using the Structural Equation Modeling method by using
Amos Software Version 23. The findings show that environmental concern and environmental knowledge significantly
and positively effect on attitude toward pro-environmental. The results also found that environmental concerns,
environmental knowledge, and attitude toward pro-environmental behavior positively and significantly effects pro-
environmental behaviors. The originality found that our model proposed in this study was successfully applied which
suppose the model of the environmental knowledge, environmental concern, and attitude toward pro-environmental
behavior on pro-environmental behavior. We also found that attitudes toward pro-environmental behavior have a role
in mediating the relationship between environmental knowledge and environmental concerns on the pro-
environmental behavior of the owners and employees in the textile industry in Indonesia. We recommend to improve
the environmental knowledge, environmental concerns and attitudes towards pro-environmental behavior.

Keywords: environmental knowledge; environmental concern; attitude toward pro-environmental behavior; pro-
environmental behavior.
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owners and employees.
A previous study empirically has proved that to improve the

pro-environmental behavior is by improving the environmental
concern, environmental knowledge, and attitude toward environ-
mental behavior. Polonsky et al., (2012) in their study concluded
that a positive relationship was found between people’s know-
ledge, attitude towards the environment to improve environ-
mental behavior. The concern to the environment also is very
crucial to the study about the problems of the environment
(Rhead, Elliot, & Upham, 2015). There is some evidence
suggesting that pro-environmental attitude may predict pro-
environmental behaviors not only in general terms but also in
the workplace (Bissing-Olson, et al 2013). In this study, we also
examine attitude toward environmental behavior as a mediation
that forms the relationship between environmental knowledge
and environmental concern on the pro-environmental behavior
of the owners and employees in the textile industry in Indonesia.
Therefore, the purposes of this present study are to examine:

1. The effect of environmental knowledge on attitude
toward pro-environmental behavior.

2. The effect of environmental concern on attitude toward
pro-environmental behavior.

3. The effect of environmental knowledge on pro-environ-
mental behavior.

4. The effect of environmental concern on pro-environ-
mental behavior.

5. The effect of attitude toward pro-environmental behavior
on pro-environmental behavior.

2. Literature Review
2.1. Pro-Environmental Behaviors

Pro-environmental behaviors in the business context are
defined as activities performed by an individual at work with the
intention of improving or helping to improve environment quality
(Vanderploeg & Lee, 2019). Many domains in pro-environmental
behavior such as energy, water, and resource conservation,
recycling, reuse, not polluting, not contaminating, green-buying,
transport, supporting ecosystem and species protection, su-
ppressing consumption, and supporting restoration (Osman et
al., 2014).

According to value-belief-norm theory posits that pro-
environmental behavior is more likely when a person feel want
to take action (personal norms), believe they are responsible for
(ascription of responsibility to self), are aware of consequences
that can arise from action or called as awareness of con-
sequences (Prati, Albanesi, & Pietrantoni, 2017). When an
individual’s behaviors that are relatively to be more positive to
the environment are called pro-environmental behavior (Safari,
Salehzadeh, Panahi, & Abolghasemian, 2018).

Pro-environmental behavior also can be explained as
individual green behavior. Green behavior means as an
environmentally friendly behavior in the workplace (Tian, Zhang,
& Li, 2019). Energy conservation (i.e. reduced energy consump-
tion) is one of the most appropriate behavioral responses to
address climate change. Understanding the processes the pro-
environmental behavior in the form of energy conservation is
essential to reduce the negative consequences associated with
climate change (Prati et al., 2017).

The excessive use of toxic substances in industrial activities
can threat the human’s health and also for the environment
making it more critical in examining the health and safety risks
and the using hazards of chemicals in the process of
manufacturing as well as chemicals used in the workplace
(Caldera, Desha, & Dawes, 2017). Therefore, organizations
must ensure the safety of employee and the environment
through proactively understanding and prudently selecting every
chemical and raw material used in their production process
(Caldera et al., 2017).

2.2. Environmental Knowledge

Environmental knowledge has a meaning as what an indi-
vidual or person knows about the environment, key relationships
to environmental aspects or environmental impacts, an
appreciation of “whole systems”, and collective responsibilities
necessary (Mostafa, 2007). Aertsens, et al., (2011) segmented
into two constructs based on the amount of “real” (objective) and
“perceived” (subjective) knowledge. This with regards to the
environmental problems and about the solutions to environ-
mental problems. Essentially, subjective knowledge is related to
individuals’ feelings of knowing about the environment, while
objective knowledge is about actual knowledge (Kim, Kim, &
Thapa, 2018).

2.3. Environmental Concerns

Kirmani & Khan, (2016) cited that environmental concern is
defined as the degree of individual’s awareness about envi-
ronmental problems and their willingness to give contribution
personally to the solution of environmental problems. Hassan,
(2011) said that environmental concern also can be defined as
the degree of people feel worried about the threats to the
environment due to human intervention. Wahab et al., (2017)
based on the individual’s awareness about the environment
itself, the person will begin understanding and very careful about
the environment or environmental concern. Therefore, we can
conclude that the environmental concern is a person's self-
awareness, feelings of worry that environmental damage will
occur, and that person care and maintain the environment in
order to improve the quality of environment.

2.4. Attitude toward Pro-Environmental Behavior

According to Polonsky et al., (2012) cited that an attitude
defines as a mental and neutral state of readiness, organised
through experience, exerting a directive or dynamically can
effect the individual’s response to all objects and situations.
Attitude toward pro-environmental also can be defined as a
individual’s tendency to be concerned about the natural en-
vironment (Hawcroft & Milfont, 2010). Pro-environmental
attitude is a fundamental part of understanding the true potential
to foster more sustainable environmental development (Bronfman
et al., 2015). According to the value-belief-norm theory off
environmentalism (Stern, 2000) said that environmental atti-
tudes will improve the pro-environmental behavior through a
causal chain involving personal norms, awareness of conse-
quences, and ascription of responsibility to self.

2.5. Hypotheses and Research Model
2.5.1. The Effect of Environmental Knowledge
and Environmental Concern on Attitude toward
Pro-Environmental Behavior

The research related to the effect of environmental know-
ledge and environmental concern on attitude toward pro-envi-
ronmental behavior has been done by many scholars. The
findings by Polonsky et al., (2012) concluded that there was a
positive relationship between general-knowledge, attitude to-
wards the environment, and general and carbon-specific
behaviours. According to Kirmani & Khan, (2016) found that
environmental concern influences attitude towards green
behavior. According to this finding, it means that if a person who
has good environmental knowledge and a person whose have a
good environmental concern will have a good individual’s
attitude toward pro-environmental behavior. Osman et al.,
(2014) said that the people with higher levels of environmental
knowledge also had the greater pro-environmental attitudes.

H1: Environmental knowledge influences attitude toward
pro-environmental behavior
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H2: Environmental concern influences attitude toward pro-

environmental behavior

2.5.2. The Effect of Environmental Knowledge,
Environmental Concern and Attitude toward Pro-
Environmental Behavior on Pro-Environmental Behavior

Empirically has proved that pro-environmental behavior can
be influenced by environmental knowledge, environmental
concerns, and attitude toward environmental behavior. Li, et al
(2019) said that many factors effect pro-environmental behavior,
namely environmental knowledge, awareness, values, attitudes,
and so on. Another opinion also said that environmental know-
ledge has a role as a predictor of pro-environmental behavior
(Han, 2019).

When employees are more concerned about the environment,
these employees should be more to carry out pro-environmental
behaviors in their daily work (Bissing-Olson et al., 2013).
According to the theory of planned behavior proposes that an
individual’s attitudes influence behavior at work. This theory
considers that a pro-environmental attitude has been known as
a strong predictor of environmental behavior (Ajzen, 1991). Re-
cycling, saving energy, buying environmentally friendly products
are an example of pro-environmental behavior (Bamberg,
2003). The Theory of Planned Behavior (TPB) by Ajzen, (1991),
proposes that an individual’s behavior is directly explained by
behavioral intention, which is in turn influenced by attitude,
subjective norms and perceived behavioral control. The
relationship between attitude to pro-environmental behavior also
was proved by Tian et al. (2019) in their research concluded that
pro-environmental attitude positively predicted pro-environ-
mental behavior such as green behavior and also voluntary
employee green behavior.

Attitudes are typically considered strong when employees
are resistant to change and persistent+over time (Barber, Taylor,
& Strick, 2009). The previous study related to pro-environmental
behavior has introduced attitudes as a central variable between
environmental knowledge and behavior (Barber et al., 2009).

H3: Environmental knowledge influences pro-environmen-
tal behavior

H4: Environmental concern influences pro-environmental
behavior

H5: Attitude toward pro-environmental behavior influences
pro-environmental behavior

3. Research Methodology
3.1. Participants

Participants or respondents in this study are the owners and
also the employees of the textile industry in Bandung, West
Java, Indonesia. A total of 214 questionnaires were collected, so
the samples in this study were 214 people.

3.2. Data Analysis Technique

This research was conducted with a quantitative method
approach. Data collection was carried out using a questionnaire.
The data that has been successfully collected is processed
using the Structural Equation Modeling method by using Amos
Software Version 23.

3.3. Measures

In this study, there are four variables that we measure
namely pro-environmental behavior as an endogenous variable,
and environmental concern, environmental knowledge, attitude
toward behavior as exogenous variables. Pro-environmental
behavior measured using five indicators i.e. power conser-
vation, ecologically will be aware, biodiversity protection, water

conservation, ecological waste management (Bronfman et al.,
2015; Bamberg & Rees, 2015), and this five indicator developed
becomes twelve item, each item or statement was rated from
1 = very low to 5 = very high.

Environmental concern measured using three indicators i.e.
affective, cognitive and conative (Vanderploeg & Lee, 2019),
and developed becomes six items, each item or statement was
rated from 1 = very low to 5 = very high. Environmental know-
ledge measured using four indicators i.e. knowledgeable about
environmental issues, knowledgeable about products that are
environmentally safe, knowledgeable about recycling than an
average person, know how to choose products and packages
that can reduce the amount of waste(Kim et al., 2018); (Mostafa,
2007), and developed becomes four items statements, each
item or statement was rated from 1 = very low to 5 = very high.
Attitude toward environmental behavior measured using four
indicators and developed becomes four items from Polonsky et
al., (2012) namely contribute to environmental protection, the
issue of the environment is very important to be discussed,
responsible for protecting the environment in their everyday life,
the environment is one of the important issues facing society
today.

4. Finding
4.1. Normality Testing

In conducting the structural equation modeling, normality
testing criteria are needed to determine whether the data are
normally distributed. The value of skewness and kurtosis are
used to examine the normality test. According to Schumacker &
Lomax, (2010) to determine the normality testing, the skewness,
and kurtosis values must be between 1.0 to 1.5 and the critical
ratio ≤ 2.58. Normality testing result is shown in Table 2.

Table 2 shows that the data in this study are normally
distributed. The value of cr < ± 2.58 (2.317 < ±2.58). Statistics
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on skewness and kurtosis of all manifest variables (indicators)
also < ± 2.58 . It means the data that we used in this study are
normality distributed.

4.2. Measurement Model

Measurement model is a step that must be done in structural
equation modeling. The measurement model explain the form of
relationships between manifest and latent variables. Loading
factor value, the composite reliability, and variance extracted
was used to see the convergent validity test. The recommended
loading factor exceeds 0.5 (Bagozzi, Yi, & Sing, 1991), while the
recommended composite reliability value is 0.70 and the
variance extracted exceeds the value of 0.5(Hair Jr, Hult,
Ringle, & Sarstedt, 2013).

The result of the loading factor of items used in this study
have a value > 0.50. Therefore, the factor loadings value as
shown in Table 3 are on the recommended value (> 0.50). We
also can see the Composite Reliability (CR) value in Table 3
shows that all Composite Reliability (CR) value > 0.70, and all
Variance Extracted (VE) value > 0.5. Therefore, we can
conclude that the instruments in this study are valid and reliable.
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Table 2. Normality Testing

Table 3. The Measurement Model

4.3. The Goodness of Fit Test of the Model

In Structural Equation Modelling, we need to analyze the
goodness of the model. Some model-fit criteria are used to test

the data whether the data fit the model or not i.e. Adjusted GFI
(AGFI) exceeds 0.90, the value of Goodness of Fit Index (GFI)
exceeds 0.90, the value of CFI exceeds 0.90, TLI value of 0.90,
RMSEA < 0.08, and RMR < 0.05(Hair et al, 2017; Schumacker
& Lomax, 2010). The goodness of fit test result as shown in
Table 4 indicates that the model in this research is acceptable.

4.4. Hypotheses Testing

Hypothesis testing is done to prove whether the hypothesis
developed in this study is accepted or not. In structural equation
modeling, the critical ratio (C.R.) and probability value are used
to test the hypotheses (Byrne, 2010). The critical ratio must be
> ±1.96 and a probability value < 0.05 (Byrne, 2010).

Based on the hypotheses testing result using structuralTable 4. The Goodness of Fit Index Statistics
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equation modeling, as shown in Table 5, all hypotheses
proposed in the model are accepted. As we can see in table 5,
all critical value (t-value) > 1.96 and probability value < 0.05. It
means that (1) environmental knowledge positively and sig-
nificantly influence attitude toward environmental behavior; (2)
environmental concern positively and significantly influence
attitude toward environmental behavior; (3) environmental know-
ledge positively and significantly influence pro-environmental
behavior; (4) environmental concern positively and significantly
influence pro-environmental behavior; (5) attitude toward
environmental behavior positively and significantly influence
pro-environmental behavior.

4.5. The Mediating Role of Attitude
toward Pro-Environmental Behavior

The mediating role of attitude toward pro-environmental
behavior is shown from the direct effect and indirect effect as we
can see in table 6. The coefficient regression of indirect effect
between environmental knowledge through toward attitude
toward pro-environmental is 0.262. The coefficient regression of
indirect effect between environmental concern thorough toward
attitude toward pro-environmental is 0.331. While direct effect of
environmental knowledge on pro-environmental behavior is
0.207 and the direct effect environmental concern on pro-
environmental behavior is .0263. It means the contribution of
direct effect is smaller that it’s indirect effect. In another term we
can say that attitude toward pro-environmental behavior has a
role as mediator or intervening variable.

4.6. Discussion

This study intends, to examine the effects of environmental
knowledge and environmental concern, and attitude toward
environmental behavior on pro-environmental behavior. We
know that, the environmental problem has becomes a crucial
problem nowadays (Piyathanavong, et al., 2019). Nowadays,
environmental damage has occurred a lot. According to the
hypothesis result, environmental knowledge environmental
concern, and attitude toward environmental behavior have a role
in improving the pro-environment behavior in textile industry
owners and employees in Indonesia.

Next, we will discuss every hypothesis. According to the
result of the first hypothesis, it proves that environmental
knowledge effect attitude toward environmental behavior
significantly. The critical ratio value between environmental
knowledge on attitude toward a behavior is 3.858 and the
probability value of 0.000. It means that the first hypothesis is
acceptable because the critical ratio above 1.967 and probability
value smaller than 0.05. The regression coefficient of its
relationship has a positive value. It means that the influence
between environmental knowledge on attitude toward envi-
ronmental behavior is positive. In another term, if environmental

knowledge is getting better or increasing, then the attitude
toward environmental behavior will also be increasing.

The relationship between environmental concern on attitude
toward the pro-environmental behavior of the owner and
employees in the textile industry has a positive and significant
effect. We can see the result that the value of the Critical Ratio
(CR) of 6.289 with a probability value of 0.000. The Critical Ratio
value is greater than 1.967 (6.289 > 1.967) and the probability
value is smaller than 0.05 (0.000 < 0.05), it can be explained
that there is a positive and significant effect between
environmental concern on attitude toward pro-environmental
behavior. In other words, if the environmental concern in-
creasing, the attitude toward pro-environmental behavior also
increasing. Conversely, if employee has a low level of en-
vironmental concern, then that person will have a low attitude
towards pro-environmental behavior.

The effect of environmental knowledge on pro-environ-
mental behavior also proved to be accepted. A person with high
knowledge about environment will be more likely to have high
pro-environmental behavior at work. Statistically the Critical
Ratio (CR) value of 2.166 (2.166 > 1.967) and a probability value
of 0.030 (0.030 < 0.05). It means that environmental knowledge
positively and significantly effect pro-environmental behavior.
The results of this study are consistent with Bronfman et al.,
(2015) which states that people with high environmental concern
will demonstrate their awareness to protect the environment.
The other finding also reveal that environmental knowledge
significantly effect on pro-environmental behaviors.

The results showed that environmental concern has a
positive and significant influence on pro-environmental behavior.
It can be seen from the Critical Ratio (CR) value of 2.287 and
the sig probability of 0.022. Critical Ratio value is greater than
1.96 (2.286 > 1.96) and sig probability is smaller than 0.05
(0.022 < 0.05). The regression coefficient is positive, this shows
that the influence of environmental concern on pro-
environmental behavior is positive. This means that every
increase in environmental knowledge there will be an increase
in pro-environmental behavior. Conversely, if environmental
concern is low, then this causes a decrease in pro-envi-
ronmental behavior as well.

The next hypothesis show the result that attitude toward pro-
environmental behavior has a positive and significant effect on
pro-environmental behavior of the owner and employee of textile
industry in Indonesia. It can bee seen from the Critical Ratio
(CR) value of 3.639 and a sig probability value of 0.000. The
Critical Ratio (CR) value is greater than 1.96 (3.639 > 1.96)
and the probability value (P-Value) is smaller than 0.05
(0.000 < 0.05). Therefore, it can bee explained that there is a
positive and significant effect between attitude toward pro-
environmental behavior on pro-environmental behavior. In
another term, the higher the attitude toward pro-environmental
behavior, the pro-environmental behavior will also increase. This
finding is in accordance with the previous study by Bissing-
Olson et al., (2013), in their study suggest the fostering pro-
environmental attitudes and, to some extent, positive affect
among employees could help a firm in promoting the pro-
environmental behavior in the workplace. Hawcroft & Milfont,
(2010) also stated that attitude toward pro-environmental
behavior positively related to daily pro-environmental behaviors
at work.

Then, based on the result of direct and indirect effects, it
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shows that the direct effect between environmental knowledge
on pro-environmental behavior is smaller (0.207) than the indi-
rect effect individual’s environmental knowledge through attitude
toward pro-environmental behavior on pro-environmental beha-
vior (0.262). The direct effect of environmental concern on the
variable of pro-environmental behavior (0.263) is smaller than
the indirect effect between environmental concern through
attitude toward behavior towards pro-environment behavior

(0.331). It means that the indirect effect between environmental
knowledge and environmental concern through attitude toward a
behavior is greater than its direct effect. Therefore, we can say
that the attitude toward pro-environmental behavior has a role
as a mediator that forms the relationship between environmental
knowledge and environmental concern on the pro-environ-
mental behavior of the owners and employees in the textile
industry in Indonesia.
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Figure 1. The Structural Equation Modeling

5. Conclusion

Environmental knowledge, environmental concern has a
positive effect on attitude toward pro-environmental behavior.
The finding also shows that environmental knowledge, envi-
ronmental concern and attitude toward environmental behavior
positively effect on pro-environmental behavior. The finding also
shows that attitude toward pro-environmental behavior has a
role as a mediator or as an intervening variable between
environmental knowledge and environmental concern on an
individual’s pro-environmental behavior.

The implication is that attitude towards pro-environmental
behavior is very important to be improved by the owners and
employees in the textile industry in Indonesia and then increase
environmental concern, environmental knowledge and attitude
toward pro-environmental behavior.
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1. Introduction*

The difficulties of the national citrus sector lie largely in its
structure. According to the data of the 2019/2020 campaign
(Ismea, 2020), the excessive fragmentation of agricultural
production and the less modern and rational plants cause lower
productivity, poor resistance to plant diseases (Tristeza virus)
and a shorter harvesting calendar than ours direct Spanish
competitors.

From a commercial point of view, the low propensity of
farmers to associate in cooperatives and OP persists which,
being excessively numerous, remain of medium-small economic
size and unable to fully play the role of concentration of supply;
in addition, competition from Mediterranean countries (during
the harvest season) and the southern hemisphere (in counter-
season) increases; this entails extreme volatility of the prices of
the national product as a function of national production and the
trend of the international market. After a rather negative two-
year period for the supply chain, however, the data from the
2019/2020 campaign show some confirmations – such as the
reduction of production areas and some positive signs (excellent
quality production and rising prices at origin).

Citrus growing is a reality with a strong Mediterranean
connotation and the trend of the supply chain involves specific
areas of Southern Italy. The production chain is highly con-
centrated: two thirds of the crops are produced in only three

areas of the South: in Catania there is about one third of the
national production, in Syracuse about one fifth and in the
province of Reggio Calabria 10%. (Del Bravo, F., Finizia, A.,
Schiano Lo Moriello, M. and Ronga, M. 2020).

Sicily is the region with the largest citrus fruit area, with 62%
of the national surfaces, followed by Calabria with 24%, Puglia
with 7% and other Regions with 7%. The most cultivated species
nationwide are orange, lemon and mandarins. Italy (according to
MiPAAFT data referring to 2018) is a world leader in the cul-
tivation of organic citrus fruits. However, despite the constant
growth in organic consumption and organic citrus UAA in recent
years, 2018 saw for the first time a decrease in the hectares of
certified organic citrus fruits, which went from 39,656 in 2017 to
35,660 in 2018 with a variation equal to -10.1%.

Over the span of twenty years, the citrus fruit sector has
undergone clear changes in competitive characteristics follo-
wing the evolutions that have occurred both in the market and in
consumer expectations, and in the institutional context of re-
ference. (Carillo et al., 2000). Until the mid-1990s a series of
positive circumstances such as the level of agricultural wa-
ges, tax and social security treatment, a strong activity in the
construction of new tree plants had determined favorable
opportunities for Italian citrus growing, leading to significant
increases in areas concerned, in terms of income and em-
ployment of the sector (Boccia et al., 2019).

In recent decades, the growing liberalization of trade and the
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dismantling of most of the export subsidies have led to a
significant drop in prices and have increased the penetration of
foreign citrus fruits on both national and international markets,
relegating the Italian offer to cover part of internal consumption
and only sporadically specific and residual foreign markets;
therefore, the citrus production sector has lost much of its
attractiveness. Currently, in an international context characte-
rized by growing competition, the sector suffers from the lack of
adequate relaunch strategies by the operators (aggregation,
qualitative improvement, cost reduction, marketing) and ine-
ffective policies by the institutions. The sector, therefore, was
urged to introduce significant product, process and organization
innovations aimed above all at containing production costs,
through significant reductions in employment, and at increasing
revenues through higher yields and / or improvement of pro-
duction quality.

These innovations concerned both the agricultural phase,
mainly affecting the working of the land, defense, irrigation and
fertilization, and the marketing and processing phase and,
above all, logistics. (Vacante et al., 2009). From the analyzes
that emerged, however, we can highlight potential success
factors relating to both the production process and marketing. As
regards the production process, among the potential success
factors we have:

� company specialization, in terms of species, cultivation
techniques (organic / conventional) and destination of the
product (fresh, industry);

� differentiation of the offer, in terms of variety (extension
of the calendar) and qualitative characteristics;

� product and / or process innovations, through varieties
able to best respond to changes in demand;

� containment of production costs, through low energy
impact cultivation techniques.

Regarding marketing, we have:

� concentration of the offer, including through forms of
business association (cooperatives and O.P.);

� promotion of excellent products on traditional foreign
markets and search for new market outlets (USA, Japan,
etc.);

� diversification through quality / excellence circuits
(organic and typical productions) and / or development of
products with a high service content;

� contractual integration with the processing and trans-
formation industry.

An important aspect that characterizes citrus growing is that
connected to work: in the production areas it generates
employment both in the agricultural phase and in that linked to
marketing, processing and services and, therefore, it is a sector
on which the income of tens of thousands of families, which
often do not have other sources of income as citrus cultivation
represents the main economic activity for some territories on
which many others connected to it depend (Boccia and
Sarnacchiaro, 2018).

Fruit and vegetables is one of the most important sectors of
Italian agriculture; it represents a fundamental segment of Italian
agriculture, not only from the point of view of the territorial
spread of agricultural enterprises active in the production of fruit
and vegetables, but also and above all for the productive and
economic values that characterize the sector. Citrus fruits
represent an important sector of the fruit and vegetable sector.

Currently, Italian citrus growing is spread over approximately
140,000 hectares (Pecorino, 2017) with a continuous decrease
in areas; boasts a production of 2.8 million tons (57% oranges,
18% lemons, 21% clementines and 4% other citrus fruits, albeit
with significant variations in relation to seasonal trends that
affect production levels) and generates an overall value
production of 1.2 billion euros.

The production of citrus fruits, constantly above the
absorption capacity offered by the national fresh market, finds
part of its place, as well as in exports, especially in industrial
processing.

In Italy, citrus production is mainly destined for the con-
sumption of the fresh product, the remainder is used for
industrial processing; in particular, with reference to the 2015-
2016 vintage, it is estimated that 48% of national production was
started for fresh consumption while 31% to the processing
industry for the production of juices and essences (Schiano Lo
Moriello, 2017). Juices and essences are the two most eco-
nomically important citrus derivatives on which the processing
industry has always paid, almost exclusively, its interest.

The other products, derived from the manufacturing process,
until recently were considered scraps of limited commercial
value and therefore not important for the production of business
income. In recent years there has been a reversal of the trend,
which has focused attention on the rationalization of the
production of main derivatives and the integral exploitation of the
fruit, in order to obtain products with high added value, we are
moving towards valorisation and recycling of those wastes that
would otherwise constitute waste. (Meneghini and Nabavi,
2017). The rinds and pulps, which represent the major con-
stituents of the pastazzo, are rich in sugars, polysaccharides
and organic acids; there are also other substances with marked
biological properties such as flavonoids (hesperidin, naringin),
carotenoids, limonoids, vitamins and amino acids. (Yao et al.,
2004). Currently, in the midst of the Covid-19 emergency, the
interest in citrus fruits has been considerable and this has
affected both in terms of prices and demand. Past and recent
studies have shown that hesperidin, a citrus flavonoid abundant
in citrus peel, which is a by-product of the juice industry, as well
as the main flavonoid of sweet orange and lemon, is endowed
with numerous beneficial biological activities, some of which are
shared with other flavonoid citrus fruits; hesperidin has also
been attributed a particularly strong binding affinity to the Sars-
CoV-2 receptors, together with a remarkable anti-inflammatory
activity, which makes these molecules attractive ingredients for
preventive purposes. In this regard, a study was recently
published (Review of Evidence Available on Hesperidin-Rich
Products as Potential Tools against Covid-19 and Hydrodynamic
Cavitation-Based Extraction as a Method of Increasing Their
Production (Meneguzzo et al., 2020) coordinated by resear-
chers from the National Research Council of the Hct-Agrifood
Laboratory of the Institute for bioeconomy (Cnr-Ibe) and of the
Institute for the study of nanostructured materials (Cnr-Ismn),
which highlighted how the role of flavonoids present in citrus
peels is important with respect to the onset of infection caused
by the Sars-Cov-2 virus. The study also proposes a method for
the large-scale production of liquid extracts and tablets of
hesperidin, a bioactive flavonoid abundant in citrus peel, which
stands out for its high binding affinity with the main cellular
receptors of Sars-CoV-2, outperforming drugs already reco-
mmended for clinical trials.

2. Theoretical Framework

With the generic term of citrus fruits are indicated today all
those species (oranges, mandarins, grapefruits, pummelos,
lemons, limes and cedars) known and widespread belonging
mainly to the genus Citrus. (D’Amico et al., 2012). Globally,
citrus fruits are divided into five groups of significant economic
importance: sweet oranges, mandarins, grapefruits, lemons and
limes. Other species such as bitter orange, pummelo, cedar are
of lesser importance from a commercial point of view. The
commercial importance of citrus fruits is enormous and their
fruits, very rich in vitamin C, are consumed not only fresh but
also transformed into juices, wedges, preserves, jellies and
jams; by-products for cosmetic and medicinal uses are also
obtained.
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The cultivation of citrus fruits affects a large number of
countries and reveals remarkable geographical dynamism,
above all due to the strong development of the sector which in
the last century and in the short part of the current one took
place in Latin America (Brazil, in the foreground) and in Asia
(with top position in China). This phenomenon has given rise to
an unstoppable expansive trend, which is still ongoing. In this
context, Italy, considering the large number of citrus growing
countries existing on the planet, increases its relative weight,
obtaining a result which, although not incisive, is rather
appreciable, despite the fact that in the past the Italian
contribution in relative terms was congruently higher.

As for the market, for the citrus sector, it has extremely
articulated characteristics, in the different phases in which it
unfolds. The original market phase underlies the operations of
transition from the citrus farm to the marketing companies, the
subsequent "conditioning" activities and the relative product
packaging in the processing plants. This is a very complex
phase since in addition to the producer-trader relationship there
are the industrial companies, which buy citrus fruits directly from
the producers to process them (in part or in their entirety), the
associative enterprises of producers, which disengage, on be-
half and in the interest of the members, the processing of the
goods, as well as the producers themselves, who take care of
the market functions themselves and place the “conditioned”
product directly in the various distribution channels.

To this we must add the emergence and progressive
development of farmers' markets (markets in which only agri-
cultural figures can operate), in which citrus growers convey
their goods in the raw state, creating the so-called direct cha-
nnel. (Aguglia et al., 2008). The relative weight of the different
modes has not only undergone a profound temporal dynamism,
but takes on a different value at the same time on a geo-
graphical level, without prejudice to the growth of the role of
producers (autonomously or associated) in the market functions
at origin and not only. The organizational model outlined for Italy
is also found in the other citrus growing countries, although the
relative importance of the aforementioned figures varies from
area to area. In Spain, Morocco, South Africa and Greece (for
example) commercial enterprises play a prominent role; in Israel
and in the United States the aggregation of producers appears
to be of great importance, while in South America (especially
Brazil) the processing industry has a dominant position.

Italy has always occupied an important position in the
international citrus context due to the high productive vocation of
the territory and the peculiarities of some species that have
made it possible to make use of the origin’s denominations
brands recognized at European level. (Cesaretti and Green,
2006) Unfortunately, the national citrus sector, in the last twenty
years, has been affected by significant changes that have
involved both supply and demand, such as, among other things,
the increase in the cost of production inputs, a marked reduction
in producer prices and the concomitant extension, now
throughout the national territory, of the Citrus Tristeza Virus
(CTV) which has generated a strong reduction in the quality and
quantity of production; this has resulted in a gradual deactivation
of production processes in the entire national citrus growing and
even the abandonment of crops in some marginal areas, with
consequent adverse effects on the production, income and
employment of the entire national citrus production chain.

The situation was aggravated by the introduction of
European measures aimed at encouraging imports from third
countries, which risked having catastrophic effects on the sector
already heavily affected by preferential agreements.

As for the world production of citrus fruits (Faostat, 2016) it
is around 146 million tons, up by 1.1% compared to 2015 and
6.2% compared to 2014. Among the main producing countries ,
in first place we find China with almost 38 million tons produced,
followed by Brazil (19.5 million tons), India (12 million), Mexico
(8 million) and the United States (7.5 million). As regards,
instead, the production related to the countries bordering the

Mediterranean (Figure 1) we find Spain in first place, with about
7 million tons of citrus fruits produced in 2016, constantly
increasing since the 1990s, followed by Egypt. (4 million tons),
Italy (about 3 million) and Morocco (two million).

Italy is the third country in the Mediterranean for citrus fruit
production and the twelfth worldwide. The most updated data
(Istat, 2017) shows a decrease in cultivated areas compared to
2016, but at the same time the overall production continues to
grow (compared to the previous year), above all, thanks to the
increase in citrus fruit production in Sicily and Calabria; there is
also an increase in the areas under organic cultivation. Exports
are also growing, while imports are contracting. Comparing with
the data available in 2008, in 2017, an area equal to 145,000
hectares was surveyed, down by -13% compared to ten years
earlier; in the meantime, the overall production of citrus fruits
also fell from 3.5 million tons to 2.8 million tons.

The main crops in terms of harvested production are: orange,
which represents 58% (1.6 million tons in 2017), clementine with
22% (613 thousand tons), lemon with 15% (418 thousand tons).

The drastic reduction in production levels, as well as the
contraction of the surfaces, was caused by a generalized
reduction in the levels of citrus yields.

In Italy, there are about 62 thousand citrus farms and over
129 thousand hectares cultivated: from red-fleshed oranges
such as the Tarocco, Moro and Sanguinello varieties from the
Catania plain to those with blond flesh such as the Anapo oval
from Syracuse or the Ribera umbilicated oranges, from the
Ciaculli mandarins of the province of Palermo to the clementines
of Taranto passing through the bergamot and cedar crops of the
Tyrrhenian and Ionian coasts of Calabria to the oranges of the
Gargano and the lemons of Amalfi. Oranges are the flagship of
the citrus sector and among the most representative products of
the south of the country.

The citrus fruit supply chain, more than any other made in
Italy product, represents the quality and value of Italian pro-
duction and that of southern Italy in particular. In 2018, the value
of Sicilian citrus production alone exceeded 630 million euros,
equal to 13% of the value of all regional agricultural production.
While affecting all nine provinces, cultivation is mainly concen-
trated in those of Catania, Syracuse and Agrigento which alone
represent more than 50% of the national surfaces and pro-
duction.

A niche, envied all over the world, is that of the lemons of the
Amalfi Coast, requested for juice and peel (edible) by starred
chefs and to adorn the tables of the most exclusive restaurants.
The production, which runs from March-April until late August, is
about 1,100 tons per year and is literally snapped up, requested
by the Italian large distribution and by large foreign distributors,
in demanding markets such as Scandinavian ones. In Italy 6
lemons have obtained the origin’s denomination recognition:
"Limone di Siracusa", "Limone Interdonato di Messina", "Limone
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Femminello del Gargano", "Limone Costa d'Amalfi", "Limone di
Sorrento" and recently the "Limone di Rocca Imperiale". Sicily
and Calabria are traditionally the main regions dedicated to the
cultivation of citrus fruits. The total area of citrus fruits in Italy is
just over 148,000 hectares; Sicily accounts for 58% of Italian
citrus fruits on the surface, with 85,500 hectares.

As far as exports are concerned, the main destination
markets are the countries of the European Union (28) which
consume the most significant quantities of Italian citrus fruits, on
average over 200,000 tons (average 2014/15 – 2018/19) are
sent to the area EU; Germany remains the main destination
market, although in the last year there have been evident
decreases compared to the previous year. In relation to
European countries outside the EU28, shipments are around
30,000 tons per year, during the last season they represented
14% of the total exported with volumes growing by 7%, mainly
Switzerland at 10% of the total; less significant shipments to
Ukraine, Albania and Kosovo each at 1% of the total.

The major movements of citrus fruit take place between
November and March. On the import front (Figure 2) the
numbers are much more consistent; imports of citrus fruits that
arrive in Italy are around 375,000 tons annually (2014-2018
average); however, in 2018, there was a decline with almost
370,000 tons arriving the largest quantities of foreign products
arriving come from EU28 countries. The main supplier country is
Spain; in second place, albeit with considerable detachment, we
find imports arriving from the Netherlands, following Greece,
France and Germany.

In general, Italy is one of the main producers of organic food
in the world, a market that is worth almost 100 billion dollars
overall. Italy is the world's leading producer of organic citrus
fruits with almost 40,000 hectares of agricultural area; in fact) as
can be seen from the graph below (Figure 3), 45% of all world
production of organic citrus fruits is located in Italy. An important
figure, if we consider that in second place is Mexico, with a much
wider territorial extension than Italy, but with only 14.3% of world
production (12,570 hectares for this sector). Spain follows with
13.8%. In countries like the United States and China, on the
other hand, which have a much higher quantity of land destined
for agriculture than ours, the cultivation of organic mandarins or
oranges does not exceed 5 thousand hectares.

The region of Italy that produces the most citrus fruits (about
60% of national production) and at the same time also the Italian
region with the greatest extension of the surface under organic
citrus cultivation is Sicily, followed by Calabria with about half of
the areas devoted to all organic citrus cultivation. (ISTAT 2017),

There are 1,859 organic citrus farms in Sicily, with a higher
concentration in the provinces of Syracuse (771), Catania (365
farms), Messina (227) and Agrigento (140).

Among organic citrus fruits, in first place we find oranges,
followed by lemons. Organic citrus fruits are mostly exported to
European markets: 70% of production goes abroad, 10% is

dest ined
f o r

processing, the remaining 20% is marketed in Italy as a fresh
product, half in large-scale distribution and half in markets and
solidarity buying groups, on which the impact of organic is very
strong. It is not the same for conventional production which for
20% is transformed, for 5% exported and for 75% marketed as
a fresh product mainly in large-scale distribution (80%).

2.1. Processings and productions

The citrus processing industry has developed in various
parts of the world with different characteristics and structures
depending on the types of citrus fruits available, the quantities
that can be industrially transformed and the commercial outlets
of the productions. Despite this, there are some basic opera-
tions common to all processing industries regardless of their
geographic location and size, namely: fruit unloading, juice and
essential oil extraction, juice processing, by-product recovery,
solid and liquid waste disposal. All the technological processes
adopted by the citrus industry are, in fact, aimed at obtaining two
main derivatives: juice and essential oil.

Furthermore, a by-product is obtained, considered to be of
low value, consisting of peels, pulps and seeds, which is
traditionally called pastazzo (Tamburino and Zema, 2009).The
incidence of the processed product on the total citrus fruit
production has increased over the years, resulting in a change
in the relationship between the two destinations of fresh and
processed. The increase in citrus fruits, and in particular o-
ranges, destined for processing is due, on the demand side, to
changes in consumer lifestyles in recent years (destructuring of
meals, greater demand for products that are easy to consume
outside the home, greater attention to health aspects) and, on
the supply side, to the evolution of production technological
innovations. (Aguglia et al., 2008).

As for juices, orange juice is the most consumed fruit
derivative in Europe and is currently present on the market in
four main product categories: NFC (Not From Concentrate)
juices, juices obtained from concentrated juice (FC, From
Concentrate), citrus-based nectars and soft drinks. The NFC
citrus juice has not undergone any concentration or dilution
treatment, it is stabilized by pasteurization and is intended for
marketing in the refrigerated product chain (4°C), with a storage
period of 45-60 days. The NFC citrus juices commercially
available on the shelves of the Italian large distribution are for
the most part obtained from the industrial transformation of
blond and red oranges, lemons and mandarins, produced in
Italy, belonging to heterogeneous groups of cultivars and even
if, in industrial derivatives, it is not easy to go back to the cultivar
of origin, the juices have high quality standards, much
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appreciated even in foreign markets. FC juices, on the other
hand, are obtained by diluting concentrated juices of foreign
origin with water, until the concentration of the starting product is
restored. These products are qualitatively inferior to NFC juices
as the concentration operations cause a nutritional and
organoleptic deterioration of the product. Currently, most of the
orange juice consumed in the world comes from concentrate of
Brazilian origin. Over the years, the concept of quality of fruit
juices and beverages has also changed; in the past the main
priority was linked to the presentation of the product and its
safety, while today expectations imply a strong attention to other
qualitative aspects such as: high taste, biological function to
improve well-being and / or health, geographical origin.

The industry of the sector, therefore, is currently facing the
challenge of producing juices that meet the new preferences of
consumers in order to guarantee repeat purchases. As for
essential oils, these traditionally find their place in the food,
cosmetic and pharmaceutical industries.

In the food sector, citrus essences are used in the flavoring
of numerous preparations, including mainly beverages and
confectionery products (Ismea 2006). The main use in the
beverage industry concerns the production of soft drinks, non-
alcoholic beverages based on still or sparkling water, with the
addition of juices or infusions, organic acids and sweeteners.
The confectionery industry is the second sector of use of citrus
essences in the food sector. The flavoring of confectionery
products with citrus essences, mainly lemon, sweet orange and
lime, involves numerous preparations including candies,
chewing-gum, biscuits and desserts. In the cosmetic field, citrus
essential oils are highly appreciated in the formulation of original
fragrances to be used in the production of perfumes, colognes
and aftershave lotions, but also to aromatize toothpaste and
deodorants.

Another sector of use is the pharmaceutical one in which, in
addition to being active ingredients, citrus essential oils are also
used to improve and make the organoleptic characteristics of
some preparations palatable; for example, the antiseptic
properties of lemon and bergamot essential oils are highly
appreciated and the latter essence is also used in pharma-
ceutical formulations for gynecology, surgery, ophthalmology,
dentistry and dermatology (AA. VV, 2007). Finally, it should be
emphasized the use of citrus essential oils in the therapeutic
practices of aromatherapy, a branch of phytotherapy that does
not exclusively identify the olfactory use of essential oils, but
includes all its possible applications.

Juices and essences are the two most economically
important citrus derivatives on which the processing industry
has always paid, almost exclusively, its interest. (Tamburino et
al., 2007). The other products, derived from the manufacturing
process, until recently were considered scraps of limited
commercial value and therefore not important for the production
of business income.

In recent years, the strong international competition on the
price front of juices and essential oils is producing a reversal of
the trend, which directs the company strategies towards the
rationalization of the production of the main derivatives and the
simultaneous full exploitation of the fruit in order to obtain
products with high added value. The rinds and pulps, which
represent the major constituents of the pastazzo, are rich in
sugars, polysaccharides and organic acids; there are also other
substances with marked biological properties such as flavo-
noids, carotenoids, limonoids, vitamins and amino acids. From
these scraps of skins we get the "pastazzo", composed of pulps,
seeds and skins, and from here we move on to biogas and
fertilizers (Barreca et al., 2017). The citrus fruit processing
industry, in a context of accentuated diversification of products
placed in commercial circuits, is increasingly showing a strong
propensity towards the introduction of new technologies.

As we have seen previously, all the transformation proce-
sses used in the citrus industry give rise to three main products:
juice, essential oil and pastazzo. The relative percentages of

each individual component per unit of processed product are
approximately 35-45% for juice, 0.2 - 0.5% for essential oil and
55 - 65% for pastazzo. The first two are mainly salable products,
while the third is considered a low-value by-product or
processing waste. The pastazzo, which represents the main by-
product of the transformation processes of the citrus industry, is
a vegetable biomass consisting of peel, pulp debris, seeds and
waste fruits. The possible uses of citrus fruit pulp depend on
numerous factors (seasonal variability of production and
demand, handling, transport and storage costs), which affect the
economic sustainability of the various methods of use,
determining optimal destinations that differ from case to case
and also from year to year (Intrigliolo et al., 2005).

Since the birth of the citrus processing industry, the most
widespread use of citrus pulp (fresh, ensiled or dried) has been
zootechnical feed, especially due to the high nutritional level of
its components. In fact, from a regulatory point of view, citrus
peel is clearly and explicitly defined in terms of both agricultural
product and zootechnical food. In fact, citrus fruit pulp has
always been used as a fertilizer for agriculture, feed for animals,
additive for human nutrition. In recent years, thanks to advances
in research, citrus fruit pulp is also used as biomass for the
production of electricity, therefore proposed as a fuel or as an
organic matrix for the production of bioethanol and biogas.

3. Case Study
3.1. Citrus waste to produce biogas

Sustainability in the production and use of biogas consists in
the reduction of greenhouse gas emissions, reduction of pollu-
tion, recovery of residues deriving from the anaerobic digestion
of the organic matter of which the matrix is made up and its use
as fertilizer, thus reducing the use of mineral fertilizers with
consequent reduction of water pollution. The production of
biogas therefore involves the valorisation and recycling of those
wastes that would otherwise constitute waste.

The biogas production chain is now quite consolidated
because various benefits can be attributed to it in the treatment
of organic matrices for bioenergetic purposes. Citrus pulp, which
is currently used as a fertilizer in agriculture, animal feed,
additive for human nutrition, compost or as a source of sub-
stances with high added value, also represents a component in
the production of biogas, starting a virtuous process of recovery
of waste. which, in addition to generating an economic return,
contributes to generating renewable electricity and thermal
energy. (Martin, 2010). An example of this application, which
represents an example of a circular economy capable of en-
hancing waste and by-products of typical Mediterranean agri-
food production, is the Nuova Scala biogas plant in Mussomeli
in the province of Caltanissetta, which treats, in addition to the
pastazzo of citrus fruits, also on silage, droppings and olive
pomace.

A 1 MW biogas plant has been installed in the Nuova Scala
farm, which allows it to exploit the waste from citrus processing
to produce 23,976kWh per day of renewable electricity and
thermal energy. In Sicily, in fact, the orange peel has always
represented a waste whose correct disposal has involved
considerable costs: the citrus fruit pulp has always been used
as a fertilizer for agriculture, animal feed, additive for human
nutrition; none of these solutions, however, guaranteed the total
absorption of the quantity produced in Sicily. In this sense, the
solution proposed for the Nuova Scala plant is able to reduce
the environmental impact of waste and enhance it, generating
renewable electricity and thermal energy.

The farm uses an average of 40 tons (16,425 tons per year)
of citrus pulp daily to produce 23.976kWh of energy per day,
with a full-scale performance of over 90%. In order to make the
most of organic waste in an extremely effective and profitable
way, a pre-treatment system was also installed that allows for a
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more damaged and better digestible incoming matrix. Biogas
plants, the fuel that is produced during the fermentation of
organic material in the absence of oxygen, represent in Italy the
real green revolution that has already generated over 1,300
agricultural plants, 4 billion investments over 10 thousand em-
ployees. Thus, also in Sicily, the biogas supply chain is born,
which has a potential of 5.6 billion euros of investments by 2030,
and 10 thousand highly qualified jobs. The digestate, reassigned
to the land as a soil improver and organic fertilizer, closes the
biological cycle and produces an important basis for the bio-
fertilization of the soils, thus avoiding their desertification and
improving agricultural production.

The biogas plant is not the end, but the "means" to stabilize
an innovative management of traditional agriculture that focuses
on indigenous productions and characteristics of the territory.
The goal is, therefore, to promote a sustainable biomass-energy
supply chain model, which enhances local resources and
agricultural by-products; the sustainability of the supply chain, in
fact, is primarily based on the use of by-products that would
otherwise be unused.

By building biogas plants, agriculture makes an important
contribution to the distribution of energy produced from re-
newable sources and to the disposal of organic waste. Biogas
is a gas mixture produced by the anaerobic fermentation of
organic raw materials. The production of biogas occurs spon-
taneously in nature in the digestive system of animals and
whenever there is a transformation of organic material in the
absence of oxygen. A spontaneous and natural process that is
therefore at the basis of the development of a supply chain that
has established itself as an opportunity to produce renewable
energy, in a sustainable way and in total territorial integration,
improving the impact of livestock manure on the environment,
transforming them into renewable fertilizers, ennobling the by-
products of livestock and agro-industrial activity to the role of
"resource" and stimulating agronomic innovation aimed at the
cultivation of integration products for energy purposes.

3.2. Citrus waste to produce sustainable fabrics

Among the cases of success and innovation, from a circular
economy perspective, we can also mention the example of the
Italian company Orange Fiber which has patented and produces
sustainable fabrics from citrus by-products. A fresh, new and
above all sustainable fabric that launches on the market and
focuses on high fashion. The research project was born from a
degree thesis and, later, a start-up. Orange Fiber specializes in
the production of fabrics created from orange waste, those that
each year form over 700 thousand tons of by-product to be
disposed of. Cellulose extracted from orange waste has become
the first citrus fabric in the world, composed of orange acetate
and silk in two variants: plain satin and lace. The project was
developed together with the Politecnico di Milano which created
the patent filed in Italy and abroad.

Each year, in Italy, the citrus fruit supply chain produces
between 700,000 and 1 million tons of waste, which companies
have to dispose of at a rather high economic and environmental
cost.

After the phase of squeezing the oranges, about 60% of the
original weight remains: after removing the essential oils and the
pulp of the citrus fruits, everything remains that is not edible and
has no use. Orange Fiber, on the other hand, starting from this
by-product, proposes an alternative, to give it new life: not only
a recycling action, but what is technically called "upcycling", that
is an improvement reuse and conversion process starting from
waste materials.

The development of Orange Fiber started from the thesis
project of Adriana Santanocito and, later, from the collaboration
with the Materials Chemistry laboratory of the Politecnico di
Milano, thanks to which it was possible to patent a process that
allows to exploit the potential of "Pastazzo" for the extraction of
citrus cellulose, from which to make a yarn that can be woven,

dyed and packaged. Currently, the company absorbs a part of
the by-product of some companies that deal with the pressing of
citrus fruits in Sicily and provides Italian brands and fashion
houses with an innovative, sustainable product that has positive
values in itself, stimulating the use of circular economy using
raw materials already available without having to allocate
additional resources to it.

The processing of the citrus fruit by-product involves several
stages: the waste is taken from the companies that deal with the
squeezing of oranges and lemons and then processed in the
plant in Sicily, where it is transformed into cellulose for textiles.
Thanks to the partnership with other producers, this material
takes the shape of the staple, as happens for cotton, or of the
yarn and, together with some companies in the Como area, the
fabric is created. From an environmental perspective, the main
advantage of the Orange Fiber process is that it manages to
create value from a by-product that would otherwise be used as
pet food, and therefore would have little value, or that would
simply end up being thrown away. For its techniques, the
company has been awarded as the most eco-sustainable
startup and the company has been granted international pa-
tents, so there is the possibility of expansion in other parts of the
world where large quantities of citrus waste are produced.

3.3. Citrus waste to produce paper

In Italy there are millions of tons of by-products from various
industrial realities that cannot find sustainable use. Some of
these by-products, with a technology developed by Cartiera
Favini, called Process Crush, can represent a valid alternative to
the lack of fibrous raw materials in Italy.

Favini Srl, an eco-friendly company based in Rossano
Veneto in the province of Vicenza, has patented Crush, a paper
obtained from agro-industrial waste thus saving up to 15% of
cellulose from trees and presenting an innovative solution in
ecological field.

From this production process, seven different shades of
paper color are obtained, linked to the original materials from
which they are produced. Favini has experimented with many
solutions, but only seven have made it possible to obtain a
paper with optimal yield, and exactly: citrus fruits (especially
oranges), the parchment that is the film that covers the coffee
bean, the corn, the olives, the hazelnuts, the almonds and kiwi.
The excellent result achieved by the paper mill is not only due to
the reduction in the amount of cellulose to be obtained from the
trees, but from the virtuous path that it triggers. As for citrus
fruits, for example, the citrus pulp, that is what remains of the
oranges after their pressing, after the confectionery companies
have extracted the pectin, the aesthetic ones the essences and
those of the tires the oils and the rubber that it will replace oil in
the manufacture of tires, it is destined for combustion or to
become agricultural fertilizer or to end up in landfills.

At this point in the chain Favini intervenes, using the de-
pectinized pastazzo, a material of little interest and value; in this
way, instead of ending its life cycle, it is brought back to new life
(recovered) through a complex process that transforms it into
reels of colored paper. Furthermore, the process is completely
green, because in addition to the recovery of waste material, the
energy required for production is also 100% self-produced
through turbines that transform water power into electricity.

Today, in fact, only 15% of agro-food waste replaces ce-
llulose from trees, 55% is obtained from certified plantations with
virgin fiber and 30% from recycled fiber after its use. The aim is
to increase more and more the fibers obtained from fruit and
vegetable waste, reducing that from cellulose. Crush represents
a new way of conceiving the use of agro-industrial waste. Until
now, in fact, the residues were destined to be used as filler in
animal husbandry or as fuel for energy production, or otherwise
disposed of in landfills. The Favini Company uses these by-
products in an alternative way, elevating them to a noble raw
material and transforming them into paper.
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Crush paper is made up of 55% vegetable fiber from certified
plantations and 30% of recycled fiber. However, the goal is to
increase the percentage of waste by decreasing cellulose. The
shades in which Crush is available depend on the raw materials
used and are seven: corn, citrus, kiwi, coffee, hazelnuts, al-
monds, olives. Another fundamental aspect from a sustainability
perspective is that the supply chain does not end with Crush, in
fact Favini's paper created by reusing by-products from the
agro-food industry is a recyclable material. Crush, after its use,
is recycled, continuing its life in successive production cycles
according to a circular model.

Crush paper is suitable for all applications, including luxury
packaging, catalogs, tags, notebooks, invitations and labels.

4. Conclusion

The study carried out has outlined emblematic aspects of the
citrus sector structure starting from its structure, organization
and related phases of the market, highlighting the functions and
figures of the operators present, highlighting some weaknesses
and limiting aspects, such as: pulverization of the offer, poor
horizontal and vertical coordination between the figures in the
supply chain, etc.

Particular emphasis was placed on the growing interest in
the possibility of reusing products derived from the citrus fruit
processing industry (normally considered as waste) as real
resources; in this sense, we speak of sustainable reuse of citrus
industry waste. As previously stated, the main products of the
citrus fruit processing industry are juices and essences, but
above all the juices produce an enormous quantity of solid and
liquid processing waste, a considerable wet residue which
represents about 60% of the whole quantity treated and which is
commonly called citrus "pastazzo". In fact, these are real waste,
consisting of all the non-edible portions of citrus fruits and
therefore comparable (until recently) to real waste, which has
always entailed for farmers and industries of transformation of
important tax charges for their storage and disposal. Subse-
quently, the pastazzo was ennobled, removed from the category
of waste and currently assimilated to the concept of "by-product"
of the processing of citrus fruits, so it can be directly reused for
a further production process and therefore does not have to be
disposed of. In this sense, today company strategies are in-
creasingly aimed at the full exploitation of citrus fruits in order to
obtain products with high added value, to be reused, for e-
xample, for the production of biogas which, in addition to
generating an economic return, helps to generate renewable
electricity and thermal energy; to produce sustainable fabrics
through an "upcycling" process, that is a process of reuse and
improvement conversion starting from waste materials and so
on.

Furthermore, the effects of the pandemic have led to a grea-
ter awareness of the strategic value represented by agricultural
production for food, the environment and the health of citizens
and in particular there has been considerable interest in citrus
fruits by consumers with an increase in the demand for citrus
fruits, also influenced by the change in eating habits due to the
Coronavirus, and for preventive purposes to strengthen the
immune system.
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1. Introduction

There are many explanations and definitions for the organic
farming system and food production but all of them claim that
organic farming is “a comprehensive production management
system that promotes and improves the health of agro-ecosys-
tems, including biodiversity, biological cycles and soil biological
activity and applies high animal welfare and production
standards. It emphasizes the use of management practices
rather than the use of off-farm raw materials, bearing in mind
that regional conditions require locally adapted systems, using,
where possible, agronomic, biological and mechanical methods,
as opposed to using synthetic materials to perform any specific
function in the system” (FAO/WHO, 2007). It is a system that
takes into account the potential environmental and social
impacts by eliminating the use of synthetic raw materials such
as synthetic fertilizers and pesticides, veterinary medicines,
genetically modified seeds and breeds, preservatives, additives
and radiation. These are being replaced by specific manage-
ment practices that reduces pollution, saves water, reduces soil
erosion, maintain and enhance long-term soil fertility and pre-
vent pests and diseases (Strassner et al., 2015), lead to lower
emission of nitrates ammonia and energy than conventional
farming (Mondelaers et al., 2009). In this way, the organic food
system helps to increase producers' incomes, improve food
security and food safety and offers fair access to food production
facilities.

Organic farming is still one of the fastest growing sectors in
the world. The world’s market of bio-products has grown steadily
by 10-15 percent on an annual basis. For the past 20 years, the
organic market has grown more than fivefold to $ 105.5 billion

by 2018, with almost 42 percent ($ 41 billion) accounted to the
European market (Sahota, 2020). In 2018 the global organic
agriculture continued to grow: organic farmland (including in-
conversion areas) reached 71.5 million ha (Willer et al., 2020a)
(1.7 million ha more compared with 2017) and the number of
organic producers were 2.8 million.

The development trends of organic sector in Europe follows
the same pace as the world’s one. In 2018 organic agricultural
area in Europe reached 15.6 million ha (+8.7 percent, +1.25
million ha) which represents 3.1 percent of total agricultural land
(the share of the European Union (EU) is 7.7%) (Willer et al.,
2020a). Apart from organic agricultural land, Europe has 35.7
million ha additional areas designated as organic land (1/3 of all
organic area) dedicated to other activities and the largest part of
these are wild collection areas and areas for apiculture (Europe:
17.0 million ha; EU: 13.9 million ha).

The European market is the second-biggest organic market
in the world. In Europe organic retail sales were estimated at
40.1 billion euros (EU: 37.4 billion euros) (Willer et al., 2020b)
which has grown by 7.7 percent compared to 2017. The market
growth is not a surprise due to recorded increase in consumer
spending and per capita consumption of organic food. In 2018
the European consumers spent an average of 51 euros on
organic food and the EU consumers – 76 euros. In the same
year, the EU imported a total of 3.3 million tons of organic agri-
food products. The major part of them was tropical fruit, nuts and
spices. The European Commission expects increasing of
organic products’ demand which will boost EU supply.

The increased consumer interest in organic food worldwide
is a response to their concerns about conventional agricultural
practices, food safety and environment preservation (Yiridoe et
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al., 2005). Consumers make some inferences related to the
naturalness of food, its taste, local production and purity (Brunsø
et al., 2002; Roininen et al., 2006; Zanoli et al., 2007). In recent
years a new tendency of an increased consumer interest in lo-
cally produced organic products has been noted. This consumer
behavior confirms that organic food has become an integral part
of consumers daily life and will continue to increase its footprint.
Thus, balancing between demand and supply is one of the
challenges for organic markets.

The aim of this study is to measure and analyze the impact
of the development of local production of organic honey in
Bulgaria on local consumption of the product. The sub goal of
the study is to test and improve on the methodology developed
by the authors.

The object of this study is the relation between organic
production and consumption of honey in Bulgaria for the period
2013-2018.

2. Organic honey market in Bulgaria

Organic farming and organic market are growing rapidly in
Bulgaria in the resent years. The agricultural land of Bulgaria
devoted to organic food production has increased in the recent
5 years past (2013–2018) by 201 % (+106 045 ha). Neverthe-
less, the country takes 42nd place in Europe. In the reference
period the number of organic operators that manage these
areas is growing average with about 73 percent (organic
producers reached 6471 in 2018 while in 2013 they were 3854).
Despite the recorded growth, Bulgaria takes only 1.5 percent of
the EU organic producers at the end of 2018.

According to the latest FiBL data the average organic food
consumption value per capita of Bulgaria is much lower than the
EU countries with the highest value per capita – Switzerland and

Denmark with 312 euros per inhabitant. The Bulgarian consu-
mer on average spent only 4 euros per capita. Although the
market share of organic food is still insignificant and the national
consumption remains low, the national organic market is
developed rapidly. In the last 5 years the Bulgarian organic
market grows by 317 percent (+22 million euros).

In Bulgaria one of the most developed sectors of organic
animal husbandry is organic apiculture. Bulgaria is the third
country with the largest number of organic beehives with 264
069 beehives (world – 2.6 million organic beehives in 2018) and
it is expected that organic beekeeping will continue to grow in
both, the country and worldwide, because of the increasing
demand for organic honey and other apiculture products.

Bulgarian honey market always has been complexed in
terms of being impacted and modeled by many external and
internal factors. In order to unfold its complexity, a few key points
need to be analyzed. From a consumer standpoint the honey
market in the country has always been straight forward – there
is a steady supply from numerous small producers and some
larger ones that offer competing and, in most cases, undis-
tinguishable products with sufficient quality. This state of the
market has formulated a common knowledge among consu-
mers, that they have uninterrupted, easy access to high quality
natural honey from mostly trusted sources (individual producers,
especially the small ones distribute their products among friends
and family). From a producer standpoint the market is com-
pletely different. Due to the low levels of consumption of natural
honey in the country (as shown in Table 1) producers have to
access distribution channels that can export most of their
production. These channels have been operated by a few large
processors and exporters. These large exporters offer lower
prices for the products based on the competition of the Common
market.
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Table 1. Bulgarian Honey (natural and organic) production and Food Balance Sheet for period 2013-2019
Source: FAOSTAT, FiBL survey 2020, based on information from the private sector, certifiers, and governments.

Most of the natural honey produced in Bulgaria is exported
(as shown in Table 1) and in parts of the studied period the
export quantity even exceeds the production. The imported
natural honey is mostly Bulgarian production that has not sold or
has not met some quality measurements and has been returned
to processors for further operations. This formulates Bulgarian
apicultural sector as export oriented and that status can be
translated to the organic production of the sector.

Bulgarian organic production of natural honey has rapidly
developed through the studied period. Both the number of bee
colonies that have been certified for organic production and the
natural honey produced have more than doubled in the period
from 2013 to 2018 (there is no official data for 2019 and the data
in Table 1 is authors’ own projections based on the sectoral
development, meteorological conditions and the health status of
bee colonies in general in 2019). For the same period the con-
sumption of organic products in the country, including organic
honey, has also increased, but with a lot slower pace.

There is no official statistics for the organic market in
Bulgaria. Even with the available data and based on authors’
own analysis the consumption of organic honey in the country
equates to around 10% of the production. It must be taken into

considerations that a large portion of the organic products on
Bulgarian market are imported, and the same is true for organic
honey. Thus, some of that consumed organic honey is not
produced in the country, but what is the exact ratio is not yet
studied and exceeds the focus of this paper and can be ana-
lyzed in the future.

What is made clear by the analysis of the gathered data is
that Bulgarian organic apiculture, much like the sector overall is
export oriented and focused on the international markets. The
export orientation of organic production in Bulgaria has raised
the question of its impact on the population. Public resources
are spent for supporting organic production in order for the popu-
lation to have access to foods with higher quality that in term is
expected to improve the health conditions of consumers. As
previously proven in the study, that is not true for Bulgarian orga-
nic honey, which is exported and not consumed in the country
for the most part. That discrepancy (it has also been evident in
other subsectors of Bulgarian agriculture) must be analyzed.

The study aims to measure and analyze the impact of the
development of local production of organic honey in Bulgaria on
local consumption of the product. The sub goal of the study is to
test and improve on the methodology developed by the authors.



156

FOOD SAFETY MANAGEMENT
3. Materials, methodology and methods

Today, over 50 percent of the world’s population is located
and lives in cities. Increasing urbanization and trade liberaliza-
tion has made access of large foreign multinational companies
to the agrarian markets easier and that have altered consumer
eating patterns and food consumption patterns (Kearney, 2010).
These circumstances have contributed to widening the boun-
daries of consumer choice by facilitating access to and reducing
the prices of canned and highly processed, calorie-rich, nutrient-
poor food products of both plant and animal origin. More and
more consumers are enriching their food culture and starting to
take more care of their health, as well as of food safety and
environmental protection.

In this sense, increasing the consumption of organic pro-
ducts for the local market would lead to an improvement in the
diet of local consumers and would create opportunities for
improving the health of the nation, while at the same time lea-
ding to a change in the strong export orientation of some
countries’ organic products and at the same time the absence of
these products in the diet of these countries’ consumers. The
implementation of this strategy is also associated with the
increase of positive economic results for the local economy.

Many authors focus on taking into account the development
of different manufacturing sectors to increase the local
consumption of the products they produced and evaluate their
economic importance. Rising levels of organic products
consumption and the increased opportunities for support for
organic production sets in the Rural Development Program
2014-2020 have provoked the interest of the authors of this
study to explore the relationship between local consumption and
production of organic products. It is also made an attempt to be
determine the importance of local consumption for the region
and the impact of local production on it. The authors compiled its
own index – the Local Organic Food Assurance Index (LOFAI)
(Doncheva & Aleksiev, 2018). The index results indicate whether
the local consumption of a particular organic product is signi-
ficant for the area and whether the change in local production of
this bioproduct affects its consumption.

The index represents the ratio of the local consumption and
production potential of a particular organic product in a given
region and it is calculated using the following formula:

where:

LOFAIt is the Local Organic Food Assurance Index for the
t-th period;

Cij – consumption of the i-th organic product in the j-th
region;

Cbj – consumption of organic products in the j-th region;
Cyj – consumption of y-th conventional analogue in the j-th

region;
Ccj – consumption of agrarian (conventional) products in the

j-th region;
Pij – produced quantity of the i-th bio product in the j-th

region;
Pbj – produced quantity of organic products in the j-th region;
Pyj – produced quantity of y-th conventional analogue in j-th

region;
Pcj – produced quantity of agricultural (conventional)

products in the j-th region.

The first part of the index (2) expresses the ratio of the share
of consumed specific organic product in the total consumption of
organic products for a given region and the share of its con-
ventional analog in the total consumed agricultural products in
the same region. The indicator aims to reflect the importance of
consumed organic product for the region and could be linked to
its competitiveness, potentially. If the value of the consumption
index is greater than one, this indicates an increase in con-
sumption of the organic product in the region compared to its
conventional analog. It can also be made an assumption that the
respective organic product is competitive to the conventional
one. From the high result of the indicator it can be concluded
that the increased demand for this product can lead to oppor-
tunities to stimulate the economic development of the region. In
this formula the product’s consumption is calculated by the food
balance sheets method, due to the limited official information
and relevant data on trade in organic products.

The second part of the index (3) expresses the ratio of the
share of the specific organic product produced in the total
amount of organic products produced for a given region and the
share of its conventional analog in the total produced agri-
cultural products in the same region. The indicator reflects the
importance of the organic product produced for the region and
the opportunities for developing the production potential of the
subsector. If the indicator is greater than one, it means that the
production of the organic product is well established in relation
to its conventional analog.

Therefore:

LOFAIt > 1 indicates consumer confidence in the i-th organic
product and that it is significant to the region or also the i-th
organic product is competitive and contributes to the de-
velopment of the region. The higher value of the index indicates
that the local consumption of the respective organic product can
be considered as a factor for stimulating its production in the
region.

LOFAIt < 1 indicates low level of consumer confidence
related to consumption of locally produced i-th organic product.

After calculating the index for each period, it is monitored to
determine the significance of the local consumption of the
organic product. The index change is determined as follows:

∆LOFAI = LOFAIt – LOFAIt-1

where:

∆LOFAI is the change in the Local Organic Food Assurance
Index;

LOFAIt – Local Organic Food Assurance Index for the t-th
period;

LOFAIt-1 – Local Organic Food Assurance Index for the
previous period.

The object of this study is organic production and con-
sumption of honey in Bulgaria for the period 2013-2018. Data
used for testing the proposed author’s own methodology are
gathering from different centralized sources for organic honey,
produced and consumed in Bulgaria and own calculations. The
choice of this type of organic product is dictated by the fact that
organic apiculture is the most developed sector of organic
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livestock husbandry in Bulgaria and although no official data is
collected for organic product sales, in the reports of the various
sectoral organizations and other centralized sources, may be
found more complete information on this type of product.

4. Results and discussion

As already mentioned earlier, it is made clear by the analysis
of the gathered data that Bulgarian organic apiculture is export
oriented and focused on the international markets. The organic
apiculture is one of the most developed sectors of organic
farming in Bulgaria. The rapid development of the sector is a
result of many public resources spent for supporting organic
apiculture production in order for the population to have access
to foods with higher quality. Although, the government’ efforts
Bulgarian organic honey is primarily exported and not consu-
med in the country for the most part. That discrepancy has to be
analyzed. That is the main reason that the authors have
developed the LOFAI index to measure the impact of the
development of a production sector on the consumption of
goods produced by that sector.

There is no official statistics for the organic market in
Bulgaria and the data presented in Table 2 has been vigorously
collected from many sources, and for later years the de-
velopment of the market has been projected based on available
data.

The proposed own index from authors is tested by (see
Table 2) calculations and projections based on data from
centralized sources for organic honey, produced and consumed
in Bulgaria. The results show that the organic market in Bulgaria
has been rapidly increasing in the beginning of the studied
period, but that development has slowed down in later years as
the market has reached a saturation point. Consumer percep-
tion of organic products as expensive and niche have not been
tackled by producers, processors and traders. The market has
been driven by small retailers specialized in organic products,
while the larger retail chains offer organic products with limited
success.

The consumption on traditional natural honey has also
increased through the studied period as evident by the data in
Table 2. The decreasing population and increasing overall
consumption justify the gradual improvement of consumption of
honey per capita.
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Table 2. Local Organic Food Assurance Index for organic honey in Bulgaria (2014-2018)
Source: Own calculations based on data from Eurostat, Faostat, Euromonitor and Agrostatistics

The results obtained for all five years show that Bulgarian
consumers are less confident in the consumption of organic
honey to its conventional analog. The values for LOFAI fluctuate
through the studied period but do not exceed 0.079, which
proves a very low level of impact of the local organic production
on consumers and their behavior. Although the market is
developing and consumption is increasing the levels are still
very low and the higher comparative social support for organic
production is not justified yet, by the positive effects for local
consumers. The index has lower calculated values in 2016 and
2017 compared to 2014, 2015 and 2018 with a rapid increase in
2018. The slowing down of organic production increase (if the
projections that were made prove to be accurate in the future)
and the continued improvement of organic products consump-
tion formulates a positive trend for the future with increasing
positive impact of local production on local consumption of
organic honey.

The reasons for the fluctuations also relate to the belief of
Bulgarian consumers, that honey even as a non-certified
product has health benefits; which is further improved by the low
purchase prices of organic honey in the country.

5. Conclusion

Bulgarian organic agriculture has developed rapidly through
the studied period (2013-2019), and the same is true for the
organic products market in the country. The social support for

the sector has a positive effect and producers, although bur-
dened by bureaucracy issues, have managed to grow and
improve their business. Local consumers do not yet feel the
impact of the sector’s development as evident in the case of
organic honey. Already a quarter of bee colonies in the country
has transitioned to organic production and Bulgaria has rapidly
scaled to the top positions in organic honey production charts.
The levels of overall honey consumptions remain low and the
increase of overall honey production and organic production in
particular has yet to have any significant impact on that im-
portant factor for the development of the local market.

This study has proven based on the analysis of all available
data and the calculation of the author’s developed LOFAI index
that the consumers are not impacted by the development of
local organic production. Although, the role of social support for
the development of local production has been positive, the
development of short supply chains must be tackled in the future
for local consumers to benefit directly. Only by development of a
direct connection between producers and consumers of organic
products can the food supply quality increase for the local
population. At this time local producers are export focused, while
locally consumed organic foods are largely imported.

Future research will be focused on individual consumers
attitudes towards the consumption of locally produced or im-
ported organic foods. Further analysis of other sub sectors will
be developed in order to improve on the accuracy of the
methodology used in this study.
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1. Introduction

The government is obliged to protect and ensure the full and
equal enjoyment of all human rights and fundamental freedoms
by all persons with disabilities, and to promote respect for their
inherent dignity and thus to maintain its economic balance and
minimize social inequity (United Nations, 2017; United Nations,
1995). According to the article 23 of the Universal Declaration of
Human Rights (UDHR), “everyone has the right to work, to free
choice of employment, to just and favourable conditions of work
and to protection against unemployment; everyone, without any
discrimination, has the right to equal pay for equal work” (UDHR,
1948). Article 27(1) of the UN Convention on the Rights of per-
sons with disabilities 2006 (CRPD) provides that governments
must recognize the right of persons with disabilities to work.
Employment for persons with disabilities is thus an essential
step towards their empowerment, independence, and overall
well-being (Silagadze, 2017; Papava, 2013; Verulava and
Dangadze, 2018; Asatiani and Verulava, 2017; Verulava, 2018).

Despite the importance of employment, and the right of
every individual to have access to decent jobs without discri-
mination, unemployment is one of the significant challenges for
persons with disabilities (Bungău et al., 2019; Naukenova, 2015;
Dutta-Gupta et al., 2016; Manaf et al., 2018; International
Labour Organization, 2015). Persons with disabilities experi-
ence high rates of unemployment compared with the general
population (Gartrell, 2010; Hoque et al., 2014; Stevens, 2002;
Pettinicchio & Maroto, 2017). According to the studies, factors

influencing the persons with disabilities in the job market in-
cludes imperfection of job market concerning to discrimination
and prejudice, lack of incentives provided by the disability
benefits system (Kidd et al., 2000), unequal access to education
and training, lack of employable skills, inaccessible buildings,
lack of accessible information, inaccessible transportation, lack
of assistive devices and support services, obstacles in employ-
ment process and process of hiring workers, lack of supportive
legal environment (Garske & Stewart, 1999; Marrone &
Golowka, 1999; Heron & Murray, 2003).

Consequently, unemployment is widespread among persons
with disabilities globally, but the situation is worse in low-income
countries such as Georgia. According to the statistical infor-
mation, there were 125,248 persons with disabilities in Georgia
that constitutes only 3 per cent of the total population, while
World Health Organization estimates the global disability pre-
valence of around 10% (IPM, 2013). There is no official
statistical data about working disabled persons in Georgia.

According to the research, 66.1% of people with significant
disabilities (II group) and 12.9% with prompt restriction (I group)
are employed, and most of the persons with disabilities are
working in Tbilisi (Sumbadze et al., 2015). Research shows that
the majority of workers with disabilities are people with chronic
illnesses, but there are very few with movement, sensory and
mental disabilities. The main problem for persons with
disabilities was different topics according to their restriction
categories. Many factors account for the high rate of unem-
ployment among persons with disabilities. These include remote
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transport systems and physical environment, the inadequacy of
the workplace, low salary (36.60% of respondents participating
in the survey indicated low salary as the major problem), low
educational attainment, lack of the relevant skills, negative atti-
tudes, lack of reasonable accommodation (Sumbadze et al.,
2015).

Persons with disabilities are unable to access education
services and therefore are worse off in terms of educational
outcomes. Many persons with disabilities lack the skills and
experience needed to compete with others in the labour market.
To eliminate this problem, Inclusive education has been a-
nnounced as one of the priorities of the educational reform in
Georgia since 2006. Practising of the inclusive teaching model
is considered to be the obligation of the relevant educational
institutions (Tchintcharauli and Javakhishvili, 2013). Georgian
Ministry of Education introduces inclusive education in vocatio-
nal education and implements the project "Implementation of
Inclusive Education in Vocational Education and Training
System of Georgia" (IPM, 2013), which aims to provide quality
vocational education and to increase the chance of employment
for persons with disabilities (MES, 2016).

Due to all the previous, it is essential to understand the
attitude and readiness of employers towards the employment of
persons with disabilities. The research aims to explore em-
ployers’ views and opinions regarding the issues of persons with
disabilities in Georgia.

2. Methodology

The qualitative study was conducted by using in-depth face
interviews and focused discussions. The target groups were
local organizations, which have experience of employing per-
sons with disabilities and voluntarily expressed the desire to
participate in the study. Local Organizations were stratified by
their size. Organizations with less than 50 employees were
designated as small units, while those with employee strength of
50–200 were designated as medium-sized units and those with
more than 200 employees were labelled as large units. Snowball
method was used for selecting employers. Interviews have been
conducted in December, 2019 (in Tbilisi, Georgia). The focus
discussion was held in one group with nine members (three
small, three medium-sized and three prominent entrepreneurs
among them).

The participants were well-informed about the research the
perspectives of this study. The participants gave consent to
audio-taping. To analyse the interviews, a case-centered narra-
tive approach was used. The interviews were transcribed and
checked carefully. The next step was to describe interviews
thematically, this was, a structural element of narratives iden-
tified to get the main points of the stories. Any ambiguities that
arose of this study were discussed with the participants. How-
ever, the respondents’ names and any aspects that might reveal
their circumstances were omitted to preserve their confidentiality.

Ethical clearance was obtained from the Institutional Ethics
Committee of the Health Policy and Insurance Institute. Written
informed consent was obtained from all the participants of the
study.

3. Results

The respondents are invited to share their views on ways to
encourage and increase persons with disabilities participate in
the labour market. The majority of the respondents (80%) su-
ggest that employers be informed about the ability of persons
with disabilities. The respondents recommend that job oppor-
tunities based on qualifications are open and given to persons
with disabilities (47%) as well as suitable and safe facilities for
persons with disabilities are improved (73%). Other suggestions
shared by the respondents are to increase vocational skills of
persons with disabilities (60%), to increase employers skills in

managing persons with disabilities (67%), providing attractive
incentives to employers hiring persons with disabilities (53%),
enhancing working collaboration with various relevant parties
(47%) and providing a better job advertisement opportunity for
persons with disabilities to apply for (60%) (Table 1).

3.1. Lack of effective legislative basis

The interview was conducted with the representative of the
Ministry of Labor, Health and Social Affairs of Georgia. Accor-
ding to the ministry representative, the main problem is the law
which was passed in 1998 and is in force up to present and does
not correspond to the needs of persons with disabilities, does
not show existing reality, along with international practice in this
scope. According to ministry representatives, law which will be
regulating the employment of persons with disabilities is not yet
passed.

According to the interviewed employers, the government
does not have effective legislative basis for employing persons
with disabilities yet, which would have played an important role
in the inclusion of persons with disabilities in society. For
instance, some participants commented that although the
government has passed a law for persons with disabilities, the
law is not fully enforced at the moment.

Being disabled has limited persons with disabilities to job
opportunities. Even though the government policy for the
disabled has been passed but it is only implemented in certain
organizations and not being largely operate in many companies
within the country. [Employer 7]

These problems affect the employers will to employ these
people. An attitude towards persons with disabilities is not
regulated by law, but by individual ethical norms, traditional
morals or religiousness which are challenging to control. Most
respondents think that the employment of persons with
disabilities must not depend on the goodwill of an employer, but
it should be regulated by law.

3.2. Perception of competence to work

According to some employers, disability had no effect on
ability to work; they are capable of working.

“Persons with disabilities are full members of our society,
and I will treat them just like others: I will check their knowledge
and skills for the job, and if they are good, I will employ them”.
[Employer 1]

“I will hire them for work, because you never know when we
find ourselves in their place”. [Employer 2]

“Some employers think having a disability makes incapable
of working, but that is not true. Persons with disabilities can work
and do many things if they are given the opportunity to work. So
people should stop thinking negatively about abilities of persons
with disabilities”. [Employer 6]
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Suggestions to improve the inclusion of people with
disabilities in the workforce N %

Inform employers the ability of persons with disabilities 7 80%
Increase work opportunity for persons with disabilities
based on their qualifications 4 47%

Improve facilities for persons with disabilities that are
suitable for them and safe to use for them 6 73%

Enhance employable skills of persons with disabilities 5 60%
Increase employers skill in managing persons with
disabilities 6 67%

Give desirable incentives to employers hiring persons
with disabilities 4 53%

Building work linkages and collaborations with other
organizations 4 47%

Providing better job advertisement opportunity for
persons with disabilities to apply 5 60%

Table 1. Suggestions to improve the inclusion of persons
with disabilities in the workforce (N=9)
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The majority of the respondents highly evaluates the quality
of work, communicational skills and competency of persons with
disabilities and considers them as one of the best employees.
According to the interviewed respondents, persons with disabi-
lities are highly motivated, loyal, reliable, hardworking individuals
and adapt to a work environment faster than other employees.

“The employee with a disability never missed a day, and he
is never late. Whenever there is bad weather, he prepares to get
to work on time.” [Employer 3]

According to some employers, the primary motivation factors
which encourage the meeting between an employer and
persons with disabilities are acquaintances, friends or relatives
requests and not their competency.

“I offered him a job because my neighbour told me about his
hardworking character.” [Employer 9]

At the initial stage of the relationship between persons with
disabilities and other workers feel some kind of tension,
although this period is concise. Co-workers help persons with
disabilities to adapt to a work environment.

At the final stage of the adaptation, persons with disabilities
did not differ from a regular employee.

“I cannot tell exactly what kind of disabled person I would
employ, but they are full members of the community, and they
can be professionals. The main thing is to help them find a
relevant job and also give them the opportunity to develop.”
[Employer 5]

The majority of respondents think that persons with disa-
bilities were employed mostly in entry-level positions (e.g., food
service, laundry); only few were identified as being in pro-
fessional positions (company administration, accountant, and
manager).

3.3. Lack information on jobs

Access to information on job vacancies was a major barrier
because, the information on job vacancies was not in accessible
formats and so persons with disabilities were unable to access
advertisements on jobs. The role of occupational institutions or
specific web sites is minimal in the process.

The respondents have no information about vocational
schools where persons with disabilities learn different profe-
ssions. They also do not have information about government
policy and programs, NGO activities, which aims to employ
persons with disabilities. According to the respondents, vo-
cational schools must actively cooperate with employers.

There are no agencies, which would act as intermediary
between persons with disabilities and employers. Persons with
disabilities are isolated from the employer. Such agencies will be
advocate actively for the hiring of persons with disabilities.

“Where can I find and who must identify qualified applicants
with disabilities?” [Employer 7]

According to the participants, disability employment agen-
cies would specialize in the training and placement of persons
with disabilities in jobs. They will be necessary for identifying
qualified applicants with disabilities and for providing support
once persons with disabilities were hired.

“Their advocacy efforts would help create viable employment
opportunities for persons with disabilities.” [Employer 8]

The employers do not have information about the quantity of
persons with disabilities, through which employers can find per-
sons with disabilities and get information about their competencies.

“I did not have accessibility to databases of persons with
disabilities, I did not know about their capabilities, skills or profe-
ssions to match them to business needs.” [Employer 6]

“Somebody can’t read neither somebody can’t see so even
if employers are looking for people to work they wouldn’t be able
to know. No one tells them about any job vacancies.” [Employer 4]

“The deaf participants had difficulty obtaining information from
radio adverts and could not communicate with people around
them; the visually impaired could not access information from
newspapers because no newspaper is in Braille forms to be able

to read, so communication becomes very difficult. They can’t
communicate so that is the problem.” [Employer 7]

According to these comments, it is evident that the lack of
information in accessible formats was affecting the ability of
persons with disabilities to look for jobs.

3.4. Education problems

According to the participants, inability to attain higher edu-
cation is a major factor that was limiting access to employment
for persons with disabilities, denying them the opportunity to
develop their skills to make them competitive in the job market.
Although the government prepared some steps to increase the
education of persons with disabilities, the low development of
inclusive education remains the most critical problem.

“Vocational schools do not have qualified teachers. Although,
it is a general problem of the whole country. The government
should be invested more money, and more attention should be
paid to vocational schools.” [Employer 9]

Most of the persons with disabilities have only primary
education. Advancement to other levels of education has been
difficulty due to financial constraints.

“Because persons with disabilities don’t have good edu-
cation, their ability to get a job is limited because without good
education they can’t get a job.” [Employer 4]

“They have no relevant education qualification, so they can’t
get a job. This makes competition for work difficult for persons
with disabilities. It is very difficult for them to get any important
job because they lack the skills to work.” [Employer 5]

3.5. Inaccessible physical environment

One of the significant obstacles in employing persons with
disabilities is the un-adapted and unsettled physical environ-
ment. According to the respondents, the un-adapted and un-
certain physical environment is directly linked with transportation
and movement.

“The buildings are not properly constructed for access by the
disabled. They are forced to use inaccessible routes to these
buildings. This is the same in all organizations around and that
is why they can’t go in order to get good jobs.” [Employer 2]

“They can’t take wheelchairs there. There are staircases
everywhere and they can’t move with this wheelchair. Where
most jobs and companies are located are not friendly which
makes it difficult for persons with disabilities to move to there.”
[Employer 5]

“Persons with disabilities should have the possibility to move
and get to work in different locations of the city with special
transport.” [Employer 8]

“It will be the most effective if the government finances the
setting up of ramps.” [Employer 1]

3.6. Neglect from the society

Persons with disabilities were subjected to abuses and
rejection from their communities. The respondents discussed
the lack of support from communities. As a result, they could not
acquire any skills that would make them employable. There is
need for education among society on ways to handle the
disabled persons.

“Society support is very low. Without support from the co-
mmunity, it will be hard for persons with disabilities to be self-
employed or get jobs from other people.” [Employer 3]

“People in the community do not view disabled persons in a
good light. They are sometimes discriminated because of di-
sability.” [Employer 6]

It can be seen that failure of communities to accept persons
with disabilities impacted negatively on their lives. This is
because support is needed in order to overcome some of the
barriers they might face in life.
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4. Discussion

This study explored barriers to employment for persons with
disabilities in Georgia. According to the study, important ob-
stacles are: faulty legislative base, not adapted and discri-
minatory physical environment, failure of inclusive education in
every aspect, low level of public awareness on the skills and
experience of persons with disabilities.

Most of the respondents did not know about the types of
persons with disabilities, which means that society does not
know the capabilities and skills of these people. This increases
the probability of social stigma.

The legislative base, which should regulate the relationship
between persons with disabilities and an employer, is unknown
for the majority of the respondents and the position charac-
terized by civil society towards persons with disabilities is odd to
them.

The majority of the respondents has a positive attitude
towards persons with disabilities as a potential employee.
According to other studies, employer’s attitudes about the work
performance of people with disability are more negative (Louvet
et al., 2009). Employers tend to evaluate workers with a di-
sability as being less competent professionally. These negative
evaluations can reduce the likelihood of hiring people with
disabilities (Henkens et al. 2008). They are rated more posi-
tively, however, in terms of being likeable and socially accepted,
than for work performance (Nota et al., 2013).

The majority of the respondents think that persons with
disabilities were employed mostly in semi-skilled positions.
Other studies found the benefits of employees with disabilities in
terms of efficiency (Blanck, 1996).

Persons with disabilities are like social facilitators. The work
successfully done by persons with disabilities serves as a
motivational function for other employees. These inspire them at
least not to do work worse than persons with disabilities and
improves their working ability.

According to study, there are no agencies, which would act
as an intermediary between persons with disabilities and em-
ployer. Other studies found that disability employment agencies
played an important role in recruiting and hiring persons with
disabilities (Fabian at al., 1995).

The low quality of persons with disabilities is a general
problem. In Georgia, inclusive education has become manda-
tory for all public schools since 2012. Through this, persons with
disabilities will be able to get an adequate education. Invol-
vement of persons with special needs in the general educational
process is not a simple process. It is necessary to elaborate on
various regulations from the government and make amend-
ments at the legislative level.

The most of constraining factors for employment of persons
with disabilities are predominantly environmental. Governments
should allocate special transport, which will serve persons with
disabilities to move in the before and after work.

The absence of ramps and elevators, in-existence of resting
places, inaccessible buildings and transportations within the
organization, often makes it impossible to employ persons with
disabilities. Access ramps must have a slope no higher than 5%,
but often, if they do exist, they have slopes that are impossible
to be used by people in wheel-chairs. According to various
studies, the issues of amenities or accessibility for persons with
disabilities are still the main concern worldwide (Addabbo et al.
2017; Heron and Murray, 2003).

The majority of the respondents find it difficult to discuss the
role of the government in the employment of persons with
disabilities. Their views regarding the role of the government are
limited just by tax benefits which government imposes on em-
ployers of persons with disabilities. Employers consider that
raising the motivation is possible by tax benefits and the salary
of the people with disabilities should be tax-free. Employment of
persons with disabilities is connected with some risks for the
employer, which should be compensated by the government
benefits.

5. Conclusion

The relationship between employers and persons with di-
sabilities are based on employer’s ethical norms or traditional
morals not regulated by social and civil responsibility or law. The
research shows, that the barriers to the employment of persons
with disabilities are mainly associated with non-adapted factors.
The government should effort to create an enabling environment
(enforcing existing laws, providing incentives to employers who
employ persons with disabilities, providing skills for persons with
disabilities) to increase the participation of persons with di-
sabilities in economic activities. It is necessary to increase public
awareness, create an adaptive environment for persons with
disabilities.

Employers should not only have information about employ-
ment issues of persons with disabilities, but they should also
know competencies and employment viewpoints of persons with
disabilities. It is necessary to create information databases in
every city and region, through which employers could find per-
sons with disabilities, accumulate information about their expe-
riences. Vocational schools should cooperate with employers
and provide information about competencies and skills of
persons with disabilities. The employer should be encouraged
by the government. The government should give some tax
benefits to increase employers incentives in hiring persons with
disabilities.
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1. Introduction

Based on the objective argument that the characteristics
inherent in certain specific activities in the field of public
administration, such as the armed forces or the police, or in
certain specific activities in the field of civil protection services
may inherently conflict with the provisions of Directive
89/391/EEC – OSH "Framework Directive" (Council of the
European Union, 1989), by the provisions of article 2 (2) these
activities have been exempted from the scope of the Directive.
In the absence of a Community legislative framework, it is the
responsibility of each Member State of the European Union to
draw up national regulations to ensure the safety and health of
workers in the sectors of activity listed above, taking into
account, as far as possible the objectives of the Directive
89/391/EEC.

Article 2(2) of Directive 89/391/EEC has been transposed
into national law by article 4 of Law no. 319/2006 regarding
occupational safety and health (Romanian Parliament, 2006):

"are excepted […] cases where the inherent peculiarities of
certain specific public service activities, such as the armed
forces or the police, as well as cases of disasters, floods and for
the implementation of civil protection measures, contradict [Law
no. 319/2006]".

The analysis of the transposition in the national legislation of
the provisions of article 2(2) of Directive 89/391/EEC leads to
the finding that this process was made with small semantic
differences and by adapting its content to the particularities of
the Romanian public administration.

For the application of the provisions of Law no. 319/2006
and for the activities that were exempted from its scope, by
article 50(1) have been established the public bodies that can
elaborate their own regulations, in addition to the existing ones
at national level. These public bodies are as follows:

� Ministry of National Defense – M.A.N.;
� military structures and public bodies employing civil

servants with special status within:

QUALITY
Access to SuccessVol . 22, No. 182/ June 2021

Improving the Occupational Safety and Health Management
in Military Structures and Public Bodies employing Civil Servants

with Special Status. A Romanian Perspective in the COVID-19
Pandemic Context

Gabriel Bujor BĂBUŢ1*, Roland Iosif MORARU2

1University of Petroşani, Department of Management and Industrial Engineering,
20 University Street, 332006 Petroşani, Romania; E-mail: gabriel_babut@yahoo.com

2University of Petroşani, Department of Management and Industrial Engineering,
20 University Street, 332006 Petroşani, Romania; E-mail: roland_moraru@yahoo.com

*Corresponding author

Abstract

The regulation of safety and health at work in certain specific activities in the field of public administration, such as
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to guide its implementation. The transposition of the mentioned exclusion led to the creation of a national legislative
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synchronization with civil regulations that generated a certain "inertia" of specific regulations and low level of flexibility
and adaptability to change. The existing information gap at European and national level, as well as the weaknesses
and vulnerabilities of the national legislative framework, highlighted the urgent need to conduct an in-depth study
dedicated to inventory, systematization and explanation of legislative regulations on ensuring the safety and health
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• Ministry of Internal Affairs – M.A.I.;
• National Administration of Penitentiaries – A.N.P.;
• Romanian Intelligence Service – S.R.I.;
• Foreign Intelligence Service – S.I.E.;
• Protection and Guard Service – S.P.P.;
• Special Telecommunications Service – S.T.S.;
• National Commission for Nuclear Activity Control –

C.N.C.A.N.

The listed public bodies organize, coordinate and control the
occupational safety and health activity in the units under their
subordination, including in terms of research, registration and
record of accidents at work and occupational diseases, through
the prevention and protection services created or designated by
them.

The difficulties encountered and the deficiencies found in the
process of implementation and application in Romania of the
legal requirements regarding the organization and development
of occupational safety and health in military structures and
public bodies employing civil servants with special status were
generated by the following factors:

� the lack of a Community legislative framework to guide
the adoption of the national legislative framework;

� in the Member States of the European Union, guides and
codes of good practice designed to facilitate the
adaptation of the requirements of the civilian to the
military legislative framework are either missing or
confidential;

� the normative acts that compose the national legislative
framework represent unilateral approaches, specific to
each issuing public body, as there is currently no general
framework for drafting regulations on the organization
and conduct of occupational safety and health in the
public bodies listed in article 50(1) of Law no. 319/2006;

� the national legislative framework is lacking in tran-
sparency, even opaque, which is a major obstacle in
conducting studies on critical-comparative analysis of
normative acts in its composition, in order to identify the
most appropriate ways to improve their structure and
content;

� the culture of secrecy (5 of the 8 regulations governing
the organization and conduct of occupational safety and
health in the public bodies listed in article 50(1) of Law
no. 319/2006 are classified as "service secrets"), even
paranoia, which often characterizes the internal and
external information flow in military structures and in
bodies assimilated to them;

� the weak correlation of the military legislative framework
with the civilian one, as well as the lack of synchro-
nization between them generated a certain "inertia" of
the military legislative framework, materialized by a time
gap, often important, regarding the takeover and
adoption of changes in Community and national level
legislation in the field of occupational safety and health;

� the low level of flexibility and adaptability to change of
military structures and of those assimilated to them,
generated by shortcomings in the application of legis-
lation, combined with bureaucracy and rigidity in labor
relations.

In the context of the rapid and major changes generated by
the COVID-19 pandemic (Alexandris Polomarkakis, 2020;
Godderis & Luyten, 2020), the difficulties and deficiencies listed,
in particular the last two, may adversely affect the safety, health
and well-being of staff in the armed forces, police, intelligence
services and induce negative consequences on Romania's
national security.

The above-mentioned aspects highlight the weaknesses and
vulnerabilities of the legislative framework regarding the
organization and conduct of occupational safety and health in

the public bodies listed in article 50(1) of Law no. 319/2006 and
allow the characterization of the current situation as inappro-
priate.

From this perspective, the paper addresses an extremely
important and current issue and responds to a pressing need at
the national level to inventory, systematize and explain the
legislative regulations on ensuring the safety and health of
workers in military structures and public bodies employing civil
servants with special status and the proposal on this basis of the
most adequate legislative and managerial measures intended to
correlate and synchronize the military legislative framework with
the civilian one, with beneficial effects on increasing its
adaptability in a dynamic and constantly changing society.

2. Materials and Methods

In many sectors of activity the current state of knowledge
and correct application of the requirements of the legislation in
the field of occupational safety and health can be characterized
as unsatisfactory. As teaching staff of the University of
Petroşani, the main provider of educational services in the field
of occupational safety and health in Romania, but also as
specialists directly involved in the management of activities in
this field, we started developing studies that aimed to contribute
to knowledge and correct and unitary application of the
requirements of the legislation in the field of occupational safety
and health through their inventory, systematization and expla-
nation. These studies focused, in particular, on the managerial
framework of prevention and protection activities (Cioca, Moraru
& Băbuţ, 2009; Moraru, Băbuţ & Cioca, 2009; Moraru et al.,
2020) and occupational risk assessment (Băbuţ, Moraru & Dura,
2015a; Băbuţ, Moraru & Dura, 2015b; Băbuţ & Moraru, 2016;
Băbuţ & Moraru, 2018; Moraru, Băbuţ & Cioca, 2011a; Moraru,
Băbuţ & Cioca, 2011b; Moraru, Băbuţ & Popescu-Stelea, 2014).
The experience gained as a result of these studies has allowed
us to develop a research methodology based on a systematic,
scientific, holistic and integrated approach. To date, this
research methodology has been successfully used to inventory,
systematize and explain the normative acts that regulate the
safety and health protection of workers exposed to specific risks
(Băbuţ, 2019; Băbuţ et al., 2020).

Even if the paper aims at occupational safety and health
management in military structures and public bodies in Romania
employing civil servants with special status, in a first phase
searches were carried out in the official legislative portal of the
European Union – Eur-Lex (https://eur-lex.europa.eu), on the
website of the European Commission (https://ec.europa.eu) and
of the European Agency for Safety and Health at Work – EU-
OSHA, in order to identify the European legislative framework
and guidelines or codes of good practice. As expected, due to
the exclusion from the scope of Directive 89/391/EEC of the
activities specific to the aforementioned structures, this
investigative approach failed, as no normative acts, guides or
codes of conduct could be identified at Community level, to
address, even partially, the issues addressed in this paper.

As already mentioned, in the absence of a Community
legislative framework, each Member State of the European
Union has the task of drawing up specific national regulations on
ensuring the safety and health of workers in military structures
and public bodies employing civil servants with special status,
taking into account, as far as possible, the provisions of national
laws transposing Directive 89/391/EEC and the specific
directives derived there from.

Considering the previously mentioned considerations, in
order to achieve the desired goal, a research methodology was
used in the paper, which has already been validated in other
similar studies. The research methodology consisted in going
through a logical sequence of stages, in table 1 being presen-
ted, for each stage, the specific objective and the documentation
sources used.
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3. Results and Discussion

3.1. Identification of the research methodologies
applied at European Union level for the inventory,
systematization and explanation of legal
requirements in the OSH field

The searches carried out on the European Commission's
website identified a set of documents dedicated to the "evalu-
ation of the practical implementation of the EU occupational
safety and health (OSH) Directives in EU Member States". From
these documents were taken procedural and methodological
aspects that were integrated in the research methodology used
in this paper, leading to its upgrading and adaptation to the
requirements of the European Union.

The query by the keywords "OSH" and "evaluation of
national /EU legislation" of the bibliographic and bibliometric
databases mentioned in Table 1 resulted in a limited number of
bibliographic references, the most relevant of which addresses
the following issues:

� evaluation of EU legislation concerning risk assessment
and preventive measures in occupational safety and
health (Niskanen, Naumanen & Hirvonen, 2012);

� evaluation of legal compliance in occupational health and
safety (Baciu et al., 2019; Salguero-Caparros et al., 2020);

� comparative analysis of regulations on occupational
safety and health (Liu, 2019);

� assessing occupational safety and health interventions
and performance in SMEs (Masi, Cagno & Micheli, 2014;
Tremblay & Badri, 2018).

The analysis of these bibliographic references highlighted
the fact that the research methodologies proposed by them are
similar to the research methodology used in this paper, which
demonstrates its viability.

3.2. Identification and systematization
of bibliographic references regarding
the organization and development of OSH activity
within the armed forces, police, penitentiaries,
intelligence services, special telecommunications
service and emergency/civil protection services

The results of the bibliographic research carried out in order
to identify and systematize the bibliographic references re-
garding the organization and development of OSH activity within
the armed forces, police, penitentiaries, intelligence services,
special telecommunications services and emergency/civil
protection services are presented in table 2.

The analysis of the data contained in table 2 allowed us to
highlight the following aspects:

QUALITY
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Stage Specific objective Documentation sources

1

Identification of the research methodologies
applied at European Union level for the inventory,
systematization and explanation of legal
requirements in the OSH field

� European Commission website: https://ec.europa.eu;
� bibliographic and bibliometric databases websites: WoS – Clarivate Analytics,

Scopus and Google Scholar;
� social networking site for researchers: ResearchGate.

2

Identification and systematization of bibliographic
references regarding the organization and
development of OSH activity within the armed
forces, police, penitentiaries, special intelligence
and telecommunications services and
emergency/civil protection services

� bibliographic and bibliometric databases websites: WoS - Clarivate Analytics,
Scopus and Google Scholar;

� social networking site for researchers: ResearchGate.

3

Inventory, systematization and explanation of the
legal requirements that regulate the organization
and development of the OSH activity in the
military structures and public bodies employing
civil servants with special status

� the legislative portal Indaco Lege5.ro (https://lege5.ro/);
� the "Legislation" section of the websites of the public bodies listed in article

50(1) of Law no. 319/2006, respectively:
• M.A.N. (https://www.mapn.ro/legislatie/);
• M.A.I. (https://www.mai.gov.ro/despre-noi/atributiile-ministerului-afacerilor-

interne/);
• A.N.P. (http://anp.gov.ro/despre-anp/legislatie-de-organizare-si-functionare/);
• S.R.I. (https://www.sri.ro);
• S.I.E (https://www.sie.ro/legislatie.html);
• S.P.P. (http://www.spp.ro/#/cadru-legal);
• S.T.S. (https://www.sts.ro/ro/legislatie);
• C.N.C.A.N. (http://www.cncan.ro/despre-noi/legislatie/);

� responses to Petitions addressed to the public bodies listed in article 50(1) of
Law no. 319/2006, which aimed at requesting information regarding the own
regulations of these public bodies regarding the organization and development
of occupational safety and health activity.

4

Establishing the constituent elements of a
modern risk management system in military
structures and public bodies employing civil
servants with special status, in accordance with
the requirements of ISO 31000 and ISO 45001
standards

� bibliographic and bibliometric databases websites: WoS – Clarivate Analytics,
Scopus and Google Scholar;

� social networking site for researchers: ResearchGate;
� the website of the International Organization for Standardization:

https://www.iso.org;
� the website of the Romanian Standards Association: https://www.asro.ro/.

5

Identification of the most appropriate legislative
and managerial measures to increase resilience
to the challenges of the contemporary world,
including the COVID-19 pandemic, in military
structures and public bodies employing civil
servants with special status, by continuously
improving the capability of occupational safety
and health management in these structures

Table 1. The specific objectives and documentation sources for each stage of the research methodology applied in the paper
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� the number of bibliographic references is variable, most
of them being identified for the police, at the opposite
pole being the intelligence services and special tele-
communications service for which no bibliographic refe-
rence was identified;

� the vast majority of bibliographic references refer to
occupational health, especially risk factors for mental
health, and less to occupational safety;

� in the context generated by the COVID-19 pandemic,
special attention was paid to the prevention of SARS-
CoV-2 virus infection of police and penitentiary staff,
this issue being addressed by a significant number of
bibliographic references; the other military structures and
public bodies employing civil servants with special status
have not generally benefited from a particular approach
to the prevention of SARS-CoV-2 virus infection, some of
them (e.g. fire services) being treated together with other
public services (Pieter et al., 2021).

3.3. Inventory, systematization and explanation
of the legal requirements that regulate the
organization and development of the OSH activity
in the military structures and public bodies
employing civil servants with special status

The searches performed on the legislative portal Indaco
Lege5.ro and on the websites of the public bodies listed in article
50(1) of Law no. 319/2006 allowed the identification of only three
normative acts that regulate the organization and development
of occupational safety and health, respectively for the Ministry of

National Defense, the Ministry of Internal Affairs and the
National Administration of Penitentiaries.

For the other five public bodies listed to in article 50(1) of
Law no. 319/2006, respectively the intelligence services and
special telecommunications service (Romanian Intelligence
Service, Foreign Intelligence Service, Protection and Guard
Service and Special Telecommunications Service) and the
National Commission for the Control of Nuclear Activities, the
procedure provided in article 6(3) of Law no. 544/2001
(Romanian Parliament, 2001) was used. This procedure
consisted in the written request of information of public interest
regarding the own regulations developed for the application of
Law no. 319/2006, in addition to the existing ones at national
level.

Table 3 indicates for each of the public bodies listed to in
article 50(1) of Law no. 319/2006, the applicable normative act
and the public character (normative act published in the Official
Journal of Romania) or of classified information as "service
secret" of it (according to the response received to the petitions
addressed to each public body).

The analysis of the data contained in table 3 allowed to us
highlight the following aspects:

� only for 3 public bodies (37.50%) the own regulations
elaborated for the application of Law no. 319/2006 are
public (Ministry of National Defense, Ministry of Internal
Affairs and National Administration of Penitentiaries), 4 of
them (50.00%) have information classified as "service
secret" (Romanian Intelligence Service, Foreign Intelli-
gence Service, Protection and Guard Service and

QUALITY
Access to Success Vol . 22, No. 182/ June 2021

No. Matters Search keywords Bibliographic research results

1 OSH in the field of national
defense

"OSH" and "armed
forces"

� only bibliographic references dealing with occupational health have been
identified (Braithwaite et al., 2009; Latza et al., 2018; Plat, Frings-Dresen
& Sluiter, 2011), most of which refer to mental health and infection
prevention.

2

OSH in the
field of
internal
affairs

OSH in the
police

OSH" and "police" or
"police officer"

� bibliographical references dealing with OSH management in the
Romanian police have been identified (Achim, 2014; Achim, 2017; Achim,
2018);

� a significant number of bibliographic references dealing with OSH in the
police have been identified, in this paper only the most recent and
relevant ones are cited (Aytac, 2015; Mona, Chimbari & Hongoro, 2019;
Munoz & Argueta, 2017; Holzer, 2020);

� a relatively large number of bibliographic references deal with
occupational health, especially risk factors for mental health (Plat, Frings-
Dresen & Sluiter, 2011; Syed et al., 2020; Vig et al., 2020);

� special attention has been paid in the last year to methods of preventing
SARS-CoV-2 infection among police employees (INTERPOL, 2020; Pieter
et al., 2021; Raciborski et al., 2020).

OSH in the
emergency/
civil protection
services

"OSH" and "emergency
services" or "civil
protection services" or
"rescue service" or
"fire-fighting"

� only the bibliographic references related to the military fire services and
mobile emergency services for resuscitation and extrication were
identified, considering that only these services are subordinated to the
Ministry of Internal Affairs - General Inspectorate for Emergency Situation
(Osvaldova & Petho, 2015; Plat, Frings-Dresen & Sluiter, 2011; Vig et al.,
2020)

3 OSH in the field of
penitentiaries

"OSH" and
"penitentiary" or
"correctional officer" or
"prison"

� a relatively large number of bibliographic references deal with
occupational health, especially risk factors for mental health (Finney et al.,
2013; Kinman, Clements & Hart, 2016; Viotti, 2016);

� special attention has been paid in the last year to methods of preventing
SARS-CoV-2 infection among prison staff (Beaudry et al., 2020;

� special attention has been paid to the measures to protect correctional
officers against violence (Ellison & Gainey 2020; Steiner & Wooldredge,
2017).

4

OSH in the field of
intelligence services and
special telecommunications
services

"OSH" and "intelligence
services" or "special
telecommunications
services”

� did not identify bibliographic references in the bibliographic and
bibliometric databases mentioned in table 1.

Table 2. Bibliographic research results on the organization and development of OSH activity in the armed forces, police,
penitentiaries, intelligence services, special telecommunications services and emergency/civil protection services
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Special Telecommunications Service), and for one (12,
50%), respectively the National Commission for Nuclear
Activity Control, neither the existence/non-existence of
its own regulation nor its character could be established,
due to the absence of a response of this public body
to repeated requests to provide information of public
interest regarding its own regulations developed for Law
no. 319/2006 enforcement;

� the intelligence services and the special telecommu-
nications service motivated the character of information
classified "service secret" of the own regulations ela-
borated for the application of Law no. 319/2006, through
the provisions of the normative acts that regulate their
organization and functioning, correlated with the provi-
sions of article 12(1.a) of Law no. 544/2001, according to
which "is exempted from the free access of citizens ... to
information in the field of national defense, security and
public order, if they belong to the categories of classified
information, according to the law";

� the Ministry of National Defense waived, starting with
27.09.2019, the character of information classified as
"service secret" of its own regulations developed for the
application of Law no. 319/2006, prior to this date Order
no. M.219/2007 of the Ministry of National Defense not
being published in the Official Journal of Romania,
because it had as object regulations in the sector of na-
tional defense and national security; despite this change
in the perspective of the Ministry of National Defense, in
the short and medium term we do not anticipate a
change in the character of information classified "service
secret" of its own regulations developed by intelligence
services and special telecommunications service for the
application of Law no. 319/2006, especially due to the
current Euro-Atlantic security context;

� we consider that the current activities carried out by the
National Commission for Nuclear Activity Control does
not justify the inclusion of this public body in the category
of those exempted from the scope of Law no. 319/2006
and, as a result, we propose to correct this legislative

error; however, the activities carried out by the National
Commission for Nuclear Activity Control, as the lead
authority for the management of emergencies specific to
nuclear or radiological risk, remain under discussion.

Whereas the own regulations drawn up by the public bodies
referred to in article 50(1) of Law no. 319/2006 aims both at
the organization and development of occupational safety and
health, and at the coordination and control of this activity in the
units subordinated to them, through the prevention and pro-
tection services created or designated by these public bodies,
they can be included in the category of "hybrid" normative acts,
as they take over, develop and adapt legal requirements from
several normative acts. Thus, the legal requirements regarding
the organization and development of the occupational safety
and health activity are taken over, developed and adapted from
Law no. 319/2006 and the methodological norms for its applica-
tion approved by Government Decision no. 1425/2006 (Romanian
Government, 2006), and the legal requirements regarding the
coordination and control of the occupational safety and health
activity from Law no. 108/1999 (Romanian Parliament, 1999).

Analysis of the content and structure of the three own
regulations elaborated in accordance with the provisions of art.
50(3) of Law no. 319/2006 and published in the Official Journal
of Romania, allowed the highlighting of the following aspects:

� their structure and content are significantly different,
which highlights both the level of knowledge and un-
derstanding of the requirements of the legislation in force
at the time of their adoption, as well as the safety culture
specific to each issuing public body;

� the obsolete, contradictory or even contestable character
of some legal requirements;

� the absence of legal requirements to provide for either
their regular review or updating in line with the evolution
of national and Community legislation in the field of
occupational safety and health and the new cha-
llenges facing contemporary society (e.g. COVID-19
pandemic).
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No. Matters Public body Legal act Comments

1 OSH in the field of
national defense

Ministry of National
Defense

Order no. M.191/2019 of the Ministry
of National Defense (M.A.N., 2019) Public legal act

2 OSH in the field of internal
affairs Ministry of Internal Affairs Order no. 32/2014 of the Ministry of

Internal Affairs (M.A.I., 2014) Public legal act

3 OSH in the field of
penitentiaries

National Administration of
Penitentiaries

Decision no. 530/2008 of the
National Administration of
Penitentiaries (A.N.P., 2008)

Public legal act

4

OSH in the field of
intelligence services and
special
telecommunications
services

Romanian Intelligence
Service

Order no. XX of the Romanian
Intelligence Service

Information classified as "service
secret"
Response no. 140450/03.06.2020 at
the Petition of 18.05.2020

5 Foreign Intelligence Service Order no. XX of the Foreign
Intelligence Service

Information classified as "service
secret"
Response at the Petition no.
91373/21.05.2020

6 Protection and Guard
Service

Order no. XX of the Protection and
Guard Service

Information classified as "service
secret"
Response no. 06/25.05.2020 at the
Petition of 18.05.2020

7
Special
Telecommunications
Service

Order no. XX of the Special
Telecommunications Service

Information classified as "service
secret"
Response no. 88853/16.06.2020 at
the Petition no. 953/BRP/18.05.2020

8 OSH in the field of
radiations

National Commission for
Nuclear Activity Control - No response to Petition

Table 3. National legislation on the organization and development of occupational safety and health in military structures
and public bodies employing civil servants with special status
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The lack of a framework structure for own regulations ela-
borated in accordance with the provisions of art. 50(3) of Law
no. 319/2006 negatively affected the unitary and correct under-
standing and application of the legal requirements regarding
safety and health at work in the public bodies that issued them.

In this context, in an attempt to remedy this legislative and
methodological deficiency, we propose the analysis by the
competent authorities of the opportunity to develop, for the
organization and conduct of occupational safety and health in
the public bodies listed in article 50 (1) of Law no. 319/2006,
either a framework regulation approved by Government
decision, or an orientative methodological guide. Although,
apparently, this approach would reduce the capacity of each
public body to adapt national civil OSH legislation to the
particularities of the activities carried out, we consider that it will
contribute substantially both to a better correlation and
synchronization of the military legislative framework with the
civilian one, and to an increased adaptability and resilience.

A first step in the mentioned direction was the detailed
analysis of the structure and legal requirements of the normative
acts mentioned in table 3. The successful development of this
scientific approach allowed the establishment of framework
structures of a normative act elaborated in accordance with
article 50(3) of Law no. 319/2006. The framework structure
proposed in this paper consists of the following elements:

� Chapter I. General provisions: objective and scope; terms
and expressions used; relationship with other normative
acts;

� Chapter II. Authorization of operation in terms of safety
and health at work;

� Chapter III. Organization, coordination and control of
occupational safety and health activity: organizational
structures in the field of occupational safety and health;
attributions and responsibilities; particularities of organi-
zation; the obligations of staff to carry out occupational
safety and health measures; particularly sensitive risk
groups; organization and functioning of the Occupational
Safety and Health Committee;

� Chapter IV. Training and education of staff in the field of
occupational safety and health: introductory-general
training; on-the-job training; regular training; particular
cases of training; training of specialized staff; means of
information and training;

� Chapter V. Severe and imminent hazard and high and
specific risk areas;

� Chapter VI. Communication, investigation, recording
and reporting of events: definition and classification of
events; communication of events; event investigation;
registration and record of work accidents and hazardous
incidents; communication, investigation and registration
of events produced outside the territory of the Romanian
state in which the personnel involved in the performance
of state tasks, public interest or service duties is involved;

communication and investigation of events produced on
the Romanian territory in which foreign personnel in the
performance of duties are involved; particularities
regarding the investigation of events;

� Chapter VII. Surveillance of staff health: general require-
ments; reporting occupational diseases; occupational
disease investigation; declaration of occupational
diseases; reporting occupational diseases; occupational-
related diseases;

� Chapter VIII. Occupational safety and health logistics:
endowment with personal protective equipment; pro-
viding hygienic-sanitary materials and protective food;
occupational safety and health signage;

� Chapter IX. Endorsement of technical documentation for
information and training in the field of occupational safety
and health;

� Chapter X. Occupational safety and health risk assess-
ment.

Regarding the framework structure presented above, two
findings are to be mentioned, namely:

� the importance given to the prevention of discrimination
in the workplace by protecting particularly sensitive risk
groups against risks that particularly affect them;

� the particularly important role that occupational safety
and health risk assessment plays in ensuring the impro-
vement of the level of safety and health protection of staff
in military structures and public bodies employing civil
servants with special status.

As already mentioned, the difficulties encountered and the
deficiencies found in the process of implementation and
application in Romania of the legal requirements regarding the
organization and development of occupational safety and health
in military structures and public bodies employing civil servants
with special status are due, in large part, to their insufficient
knowledge and understanding by leadership (director for A.N.M;
head of M.A.I. structure; commander for M.A.N.), staff and other
stakeholders. As a logical consequence, in order to facilitate the
knowledge and understanding of the concrete way of practical
application of the legal requirements regarding the protection of
the safety and health of staff in military structures and public
bodies employing civil servants with special status, it was
imposed the need to inventory, systematize and explain, in a
synoptic, clear and concise form, all legal obligations incumbent
on leadership, staff and other stakeholders in this field.

The inventory, systematization and explanation of the legal
obligations incumbent on the leadership, staff and other stake-
holders on the organization and development of occupational
safety and health in military structures and public bodies emplo-
ying civil servants with special status were carried out through
the framework structure proposed in this paper, the results of
this scientific approach being presented in table 4.

QUALITY
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Own regulations

Framework structure

Decision no. 530/2008 of the
National Administration of
Penitentiaries

Order no. 32/2014 of the
Ministry of Internal Affairs

Order no. M.191/2019 of the
Ministry of National Defense

Chapter I. General provisions

Chapter I. General provisions
(terms and expressions used are
dealt with in Annex no. 1
Glossary)

Chapter I. General provisions (the
following aspects are not treated:
terms and expressions used;
relation with other normative acts)

Chapter I. General provisions

Chapter II. Authorization of
operation in terms of safety and
health at work

Chapter V. Authorization of the
operation of the units of the
penitentiary system from the point
of view of safety and health at
work

Legal requirements provided by:
article 13(1.j-k), article 14(h-i) and
article 29

Chapter VI Authorization of the
operation of military units in terms
of occupational safety and health

Chapter III. Organization,
coordination and control of
occupational safety and health
activity

Chapter II. Organization and
development of occupational
safety and health (particularly
sensitive risk groups are not
treated)

Chapter II. Labour inspection
activity in M.A.I. structures
Chapter III. Prevention and
protection activities in M.A.I.
structures

Chapter II. Organization and
development of occupational
safety and health activities
(particularly sensitive risk groups
are summarized in Article 114 –



170

OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT

The analysis of the data contained in table 4 allowed us to
highlight the following aspects:

� Order no. M.191/2019 of the Ministry of National Defense
contains all 10 chapters of the framework structure,
differing only their order; we consider that this normative
act, with minor revisions and updates, fulfils all the requi-
rements of a modern normative act aimed to ensure the
occupational safety and health of the army personnel, in
order to strengthen its capacity to fulfill its missions in
peacetime, in situations of crisis and war;

� Decision no. 530/2008 of the National Administration of
Penitentiaries contains 9 of the 10 chapters in the frame-
work structure, also differing their order; the similarity in
proportion of 90% of the structure of this normative act
with the framework structure represents a strong point of
it; however, given that this normative act was issued in
2008, it needs to be revised and updated; we recommend
that the review and update process be carried out star-
ting from the framework structure proposed in this paper;

� Order no. 32/2014 of the Ministry of Internal Affairs con-
tains only 3 of the 10 chapters in the framework structure,
another 3 chapters being treated extremely briefly; a
major shortcoming of this normative act is the fact that it
focuses excessively on the control (inspection) of the
occupational safety and health activity, neglecting imper-
missibly much of its organization and development; we
recommend that this normative act be repealed and
replaced with a normative act elaborated starting from

the framework structure proposed in this paper; we also
recommend consulting in the process of drafting the other
2 own public regulations, as they can provide examples
of good practice.

3.4. Establishing the constituent elements
of a modern risk management

Risk assessment and prevention and the promotion of safe
and healthy conditions at work are two of the stated objectives
of the „Health and Safety at Work National Strategy for the
period 2018-2020” (Romanian Government, 2018). Even if the
strategy targets the civilian sectors of activity and not the military
or assimilated ones, we consider that its principles can and must
be applied in the military structures and the public bodies em-
ploying civil servants with special status.

From this perspective, we considered it appropriate to
present in the paper the principles and methods of implementing
a modern risk management system in military structures and
public bodies employing civil servants with special status, in
accordance with the requirements of the following standards:

� SR ISO 31000: 2018 (ASRO, 2018a), because occupa-
tional risk management is an integral part of the global
risk management system in an organization;

� SR ISO 45001: 2018 (ASRO, 2018b), because the de-
termination of legal and other requirements, as well as
the identification of hazards and the assessment of risks
and opportunities, are requirements of this standard.

QUALITY
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Own regulations

Framework structure

Decision no. 530/2008 of the
National Administration of
Penitentiaries

Order no. 32/2014 of the
Ministry of Internal Affairs

Order no. M.191/2019 of the
Ministry of National Defense

Chapter IV. Workers'
representatives
Chapter V. Organization and
execution of controls

Surveillance of staff health state)

Chapter IV. Training and
education of staff in the field of
occupational safety and health

Chapter III. Training and
education of staff in the field of
occupational safety and health

Legal requirements provided by:
article 13(1.m), article 14(k) and
article 19(b)

Chapter III. Training and
education of staff in the field of
occupational safety and health

Chapter V. Severe and imminent
hazard and high and specific risk
areas

Chapter VIII. Severe and
imminent hazard and high and
specific risk areas

Legal requirements provided by:
article 13(1.i), article 14(g)

Chapter VIII. Severe and
imminent hazard and high and
specific risk areas

Chapter VI. Communication,
investigation, recording and
reporting of events

Chapter IV. Communication,
investigation, recording and
reporting of events
(Sections 1 - 6)

Annex no. 1 Communication and
investigation of events, approval
of research, registration and
record of accidents at work and
dangerous incidents (occupational
diseases and occupational-related
diseases are not treated)

Chapter IV. Communication,
investigation, recording and
reporting of events

Chapter VII. Surveillance of staff
health

Chapter IV. Communication,
investigation, recording and
reporting of events
(Sections 7 - 11)

It is not treated Chapter V. Surveillance of staff
health

Chapter VIII. Occupational safety
and health logistics

Chapter VI. Providing personal
protective equipment and work
Chapter VII. Provision of hygienic-
sanitary materials and protective
food

It is not treated Chapter VII. Occupational safety
and health logistics

Chapter IX. Endorsement of
technical documentation for
information and training in the
field of occupational safety and
health

It is not treated It is not treated

Chapter IX. Endorsement of
technical documentation for
information and training in the
field of occupational safety and
health

Chapter X. Occupational safety
and health risk assessment

Chapter IX. Assessment of risks
of occupational injury and illness
(different terminology used)

It is not treated Chapter X. Occupational safety
and health risk assessment

Table 4. Legal obligations of leadership, staff and other stakeholders regarding the organization and development
of occupational safety and health activities in military structures and public bodies employing civil servants with special status
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The process of implementing a risk management system in
military structures and public bodies employing civil servants
with special status must take into account both the adaptation to
the specifics of the activities carried out in these structures and
the safety culture in Romania, and compliance with national
OSH legislation in force.

In this context, in order to establish the constituent elements
of a modern risk management system in military structures
and public bodies employing civil servants with special status,
we recommend the use of scientific articles developed by
Romanian authors that address the following issues:

� presentation and explanation of the requirements of the
ISO 31000 standard (Moraru & Bǎbuţ, 2010a; Moraru &
Bǎbuţ, 2010b);

� risks and opportunities approaching in occupational
health and safety management systems (Roncea, 2019);

� managing new and emerging risks in the context of ISO
45001 standard (Darabont et al., 2017).

3.5. Continuous improvement of the capability
of occupational safety and health management

Increasing the resilience to the challenges of the contem-
porary world, including the COVID-19 pandemic, of the military
structures and public bodies employing civil servants with
special status, can be achieved by continuously improving the
capability of occupational safety and health management in
these structures.

Achieving this complex objective can be realized by the
correlative application of the following managerial measures:

� implementation of occupational safety and health mana-
gement systems, in accordance with the requirements of
the SR ISO 45001:2018 standard and taking into account:
• the national experience in the field of implementation

of these management systems (Darabont, Antonov &
Bejinariu, 2017; Darabont et al., 2018);

• the general guidelines for safe working during the
COVID-19 pandemic) included in ISO/PAS 45005: 2020
(ISO, 2020);

� assessment and mitigation of the implications of the
COVID-19 pandemic on OSH conditions taking into
account:
• the study by Dufour et al. (2020) on assessing the

implications of the COVID-19 pandemic on OSH
conditions and assigning responsibilities to ensure
them;

• measures to prevent infection with the SARS-CoV-2
virus provided for by national legislation, specific to
certain categories of staff (see table 2) or contained in
the latest studies conducted worldwide (Cirrincione et
al., 2020; Pieter et al., 2021);

� integration of the concepts of sustainability, resilience
and innovation in occupational safety and health mana-
gement taking into account:
• the study conducted by Pęciłło (2016) regarding a

review of approaches of the concept of resilience in
OSH management;

• the study conducted by Ivaşcu et al. (2019) on the co-
nnections between OSH and sustainable development
and the role of innovation in continuous improvement of
safety, health and welfare of workers.

4. Conclusions

The inventory, systematization and explanation of the
regulations regarding the defense of life, physical and mental
integrity, as well as the health of personnel from military struc-
tures and public bodies employing civil servants with special
status, was a laborious and difficult scientific approach, but also

singular, because at present, there are no specialized papers or
books at national level to address this issue in an integrated and
systematic way, existing only approaches that are limited to a
certain sector of activity (police).

In an attempt, the success of which will be appreciated by
readers, to compensate at least partially for the existing in-
formation gap at European and national level, as well as the
weaknesses and vulnerabilities of the national legislative frame-
work, a research methodology of already proven viability was
used in the paper and which was supplemented with methodo-
logical and procedural aspects resulting from the bibliographic
documentation carried out within it.

The main results obtained can be summarized as follows:

� improving the national legislative framework by propo-
sing a unique framework structure for all normative acts
issued on the basis of the provisions of article 50(3) of
Law no. 319/2006; this unique framework structure can
be the basis for drafting a normative act or guidance on
"Framework structure of the Instructions on the organi-
zation, coordination and control of occupational safety
and health in…";

� improving the degree of knowledge and understanding of
the legislative regulations on ensuring the safety and
health of staff in military structures and public bodies
employing civil servants with special status;

� identifying the most appropriate legislative and mana-
gerial measures designed to correlate and synchronize
the military legislative framework with the civilian one,
with beneficial effects on its adaptability in a constantly
changing society;

� creating the premises for implementation also in the
public bodies listed in article 50(1) of Law no. 319/2006
of the principles of occupational health and safety
management (according to the standard SR EN ISO
45001: 2018) and of the principles of risk management
(according to the standard SR ISO 31000: 2018);

� increasing the resilience to the challenges of the con-
temporary world, including the COVID-19 pandemic, of
military structures and public bodies employing civil
servants with special status, by continuously improving
the capability of occupational safety and health mana-
gement in these structures.

Although, apparently, through structure, content and purpose,
the paper addresses, first of all, to leadership, prevention and
protection services and staff from the armed forces, police,
penitentiaries, intelligence services, special telecommunications
services and emergency services/civil protection, it has a much
wider addressability, being extremely useful to all actors in-
volved in ensuring the safety and health of workers, regardless
of the field of activity. Given that English is not accessible to all
potential Romanian readers, we encourage all those interested
in this paper to request us the Romanian version of the paper.

From the information held and the research carried out, it
appears that the analysis presented in the paper is the first
systematic study conducted in Romania in terms of occupational
safety and health management in military structures and public
bodies employing civil servants with special status, which gives
the work a pronounced character of novelty and originality.

However, like any other human creation, this work can be
perfected, as it is only a starting point, a theme for reflection,
which aims to be the foundation on which to develop a coherent
and unitary approach to the conceptual and methodological
framework dedicated to improving occupational safety and
health management in the aforementioned structures. As a
result, we address the invitation and, at the same time, the
challenge, to the staff of the prevention and protection services
from the public bodies listed in article 50(1) of Law no. 319/2006,
to read this paper and to formulate on this basis both critical
opinions and proposals and recommendations aimed at
improving its content.
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