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Abstract

Introduction. The issues of value management become an integral part of the enterprise management system. An
important issue in the formation of managerial decisions on value is the selection of methodological approaches to
the evaluation of enterprises which would ensure the determination of objective value characteristics. The purpose
of this article is to study the existing methodological approaches to the evaluation of the enterprise in terms of their
advantages and disadvantages in practical use and the addition of new quantitative indicators that will increase the
level of information support of administrative decisions on the questions of value. Results. There has been conducted
the comparison of the current methodological approaches to the analysis of the enterprise value based on the
generalization of scientific works. There has been defined the role of the evaluation of enterprises in the general
system of the value characteristics management of the enterprise. The existing analysis methods have been
supplemented with new indicators, the testing of which makes it possible to determine the opportunities to improve
the level of information support of management decisions. There has also been proposed a common value
management procedure, which is built on the basis of the comparison of the current methodological approaches and
analysis practice needs in the objective evaluation.
Keywords: value; values; price; methodological approaches; management system; market capitalization; book
value; total assets.

1. Introduction

Nowadays, a large number of indicators of the enterprise
value is used by analysts of financial institutions, managers and
business owners, potential investors and creditors, and other
people concerned.
In general, the question of determining the value of the
enterprise is a complex problem:

 a scientific one – the academic economists continue to
work on improving approaches to the analysis of the
enterprise value and to the formation of the value management system in general;
 a methodical one – there is a large number of methodical
value determining approaches, which can give quite
good results;
 a practical and analytical one – users are forced to use
different indicators and keep searching of the methods
that enable to provide an objective analysis.

The questions of the company evaluation are matter of
topical interest not only in cases of mergers and acquisitions,
but they are also important in terms of understanding the content of activities which ensure the formation of the enterprises
values and their sustainable development
Therefore, the problems of forming the enterprise value; of
factors affecting the value; of the methods that will provide the
most objective evaluation; of corporate efficiency and its impact
on the value are still vital questions.
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The increase in the value of the enterprise should not be the
main target of its activities. However, the value indicators are
indicators of the monitoring of efficiency of all enterprise subsystems. Accordingly, by means of the value drivers management,
the management of the enterprise can provide management of
its activities towards sustainable growth, including value
characteristics.

2. Brief Literature Review

The basic scientific works which include the key methodological approaches to the evaluation of the enterprise value are
articles of F. Modigliani and M. Miller (1963) [1], E. Fama and K.
French (1992, 1993) [2, 3], S. Kaplan and R. Ruback (1995) [4,
5], M. Thenmozhi (2000) [6], A. Damodaran (2009, 2011) [7, 8],
P. Fernandez (2004) [9] and others.
The research of the evolution of scientific approaches to the
company evaluation issue has made it possible to single out
several key stages:
 In the 1950-1960's, F. Modiliani and M. Miller’s (1963) [1]
approach, according to which the company value is not
determined by the capital structure, but by the discounted future incomes was predominant.
 In the 1990’s the most significant study was the research
of the market value of the enterprise by means of
forecasting cash flow values (S. Kaplan and R. Ruback
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(1995) [4, 5]) and the research of the prices of financial
assets. E. Fama and K. French (1992, 1993) [2, 3]
proved that asset prices depend on the ratio of the book
value to the market value.
 In the 2000’s, scientists concentrated their efforts on the
study of specific situations in which the evaluation is
crucial, in the course of mergers and acquisitions – works
by J. D. Finnerty and D. R. Emery (2004) [10], F. Evans
(2009) [11]; while creating startup companies in the
areas related to scientific and technological progress (A.
Damodaran (2009) [7]); in situation with the threat of
bankruptcy – work by Gilson, S. C., Hotchkiss, E.S. &
Ruback, R. S. (2000) [12].

The development of the value indicators is still ongoing. The
comparison of the basic methodological approaches to the
evaluation are represented in works by P. Fernandez. (2004) [9],
R. Lambert & D. Larcker (1987) [13]. Overall, the scientists have
proposed to use more than two dozen indicators, the most
common of which are EBIT, EBIDTA, Cash flow, EVA, Economic
profit, and others.
An important direction of the value problems research is
becoming the differentiation between value, price and company
values. The differentiation of notions of price and value is
studied in the work by P. Fernandez. (2004) [9]. He cites key
situations where there is a need to determine the value of the
company and when the value is transformed into the price.

3. The Purpose

The Purpose of the article is to investigate the existing
methodological approaches to the value estimation in terms of
their advantages and disadvantages during practical use, and
their complementation with new quantitative indicators that will
increase the information support of management decisions on
value problems and form a holistic understanding of the value
management

4. Results

In recent years, especially during the economic crisis, companies have faced a practical problem of their value estimation:
while the book value grows, the market capitalization falls
significantly. Accordingly, it has become clear that the important
object of control is value characteristics of the company.
Managers and business owners have began to take into consideration the value questions not only during mergers and
acquisitions, but also while working out the development
strategy and justifying the need to develop corporate values as
the basis of the market value.
Assuming that the value is the cost of creating the enterprise
– then while developing management decisions mainly accounting data must be used. Considering the value characteristics in
terms of the current rating of the shares of the enterprise, the
data of stock exchanges and financial agencies, that is the
market price that is used. If we talk about the price of the
company, it is only formed at the time of the transaction.
Describing the value of the enterprise from the standpoint of
long-term development and future security of profits and dividends for owners, it is not only the indicators of value according
to the accounting or market sources that are important,
generally this is an issue of environmental and social development of the enterprise, and of its sustainable growth. Under
such conditions, the value indicators are the only one group of
indicators to be used in the justification of both strategic and
operational management decisions.
In general, the use of a comprehensive approach to the
process of value management identifies the need for understanding the following: Firstly, on the enterprises there has to be
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created a system of value management, and secondly, the
objects of management are not only the value indicators, but
also value characteristics that do not always have quantity and
cost status indicators (Fig. 1).

Figure 1.
The system of value management as a complex process
The system of value management is a complex process of
enterprise values development that is the basis for growth in
value and performance of the company and may, in case of sale,
ensure the highest price for owners.
Information support plays an important part in value management system, since it depends on the methodological
approaches which are used by the company to monitor cost
performance of the activity.
Under such conditions it is appropriate to summarize the
methodological evaluation approaches in terms of understanding their strengths and weaknesses, as that provides objective
information on various indicators of value.
Processing of scientific literature [4-9, 14-16] has allowed to
conduct a comparison of the existing basic methodological
approaches to the value determination (Tab.1).
In general, the existing methods for determining the value of
the company correspond to two basic approaches: the first
approach is based on accounting data and has documentary
confirmed indicators, and the second one is based on the
perception of the company by the market, respectively, these
indicators have instant nature. These approaches and methods
to the evaluation of the enterprise do not give answers to the
questions regarding getting the most objective and fair values of
the indicator researched.
Scientists are trying to solve this contradiction by exploring
the impact of accounting indicators on the market value of the
company, which determines the need to combine the existing
approaches. J. O. Hanlon (1991) [17], R. A. Lambert and D. F.
Larcker (1987) [13], I. M. Pandey (2005) [18] and other scientists argue that improvement of the account indicators have a
positive affect on the market value of the company.
As a result, in practice several indicators are used simultaneously, and researchers continue to explore the dynamics of
the enterprise value indicators in different conditions.
Value indicators are difficult to estimate, as they should be
considered in three time dimensions:
 retrospective analysis – the indicator of the historical
value of the company is the value of its assets, i.e. of the
capital which is owned by the company. Asset funds
invested in the company had real value in the past and
are currently reflected in the balance sheet at their
residual value;
 operative analysis due to the evaluation of the company
at a given time by evaluating shares on the market. A
number of indicators of the market value are used to
evaluate the company on the market (Market Cap,
Enterprise Value and others);
 prospective analysis through forecasting prospective
cash flows that the company expects to receive in the
future based on the economic potential. Calculation of
cash flows using the discount method has probabilistic

Vol. 20, No. 169/ April 2019
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Table 1. Advantages and disadvantages of the existing methodological approaches to determining the value of the company
Source: Compiled by the authors according to [4-9, 14-16]

*2015

Table 2. Indicators of enterprise value (2016)
Source: [19-25]

nature since it is based on expected rates of income and
calculated values of the discount ratio that often do not
provide confirmation of the forecasts in the future.

Accordingly, the existence of the set of indicators is logical,
although they give us very different dimensions of value in practice.
Using financial statements of the company, data from stock
exchanges, we present the most widespread value indicators of
the companies included in the Global 500 (Tab. 2).
Such indicators as Market Cap, Enterprise Value, The
Enterprise Carrying Value are used most frequently, but the data
represented in the table are indicative of the fact that they give
significantly different results. This confirms the existing problem:
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using one of the value indicators can not give us accurate
information. So, the book value (size of assets) in most cases
exceeds the market value of the company, apart from that, all
indicators of the market value are significantly different.
In addition to the absolute indicators, academics use a range
of ratios that are calculated as a ratio of absolute indicators of
the value: Enterprise Value / Revenue, Enterprise Value / EBITDA,
Market Cap / Enterprise Value.
Table 2 shows the ratio of Market Cap, which is the actual
market evaluation of the company at the moment and Total
Assets i.e. the value of all assets which is reflected in the
balance sheet. The use of this indicator is appropriate, because
quite a number of companies do not reflect such assets as
goodwill and intangible assets in the balance, which means that
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there is no no overstatement of assets due to their immaterial
part.
Ratio of the market value and book value of the company, as
a relevant indicator
(K(

MC

Ass

)),

is, in our opinion, the most demonstrative, since it describes how
much a unit of the company’s property costs on the market.
Generally there are three possible situations:
a) K(

MC

Ass

) < 1,

means that the market evaluates existing assets significantly
lower than they are reflected in the balance sheet at historical
value;
b) K(

MC

Ass

) = 1,

reflects theoretically possible situation where the market and
book value are the same;
c) K(

MC

Ass

) > 1,

means that the market has highly evaluated (probably,
overestimated) the value of existing assets.
Generically these situations can be represented graphically
(Figure 2).

Figure 2. The correlation between the market
and the book value of the enterprise

Value optimality line graphically represents the situation
when the book value is equal to the market value. In addition,
this line divides a plane in the coordinates "MS-Ass" into two
sectors: within the first one the market price is lower than the
book one, it means that despite the cost important assets the
company has "low" evaluation on market; the second sector represents the position of the companies which have high market
evaluation at the present.
Each company is interested in having a ratio of the market
value and the book value that would exceed 1 or approach it.
That is advisable that the position of the company in the
coordinates "MS-Ass" approach the value optimality line, when
MC = Ass. This gives the perception that the company retains its
"value" at a particular time. Figure 1 also shows a "bubble zone"
where there is a substantial increase in the market value of
assets that have low book value. But the opposite situation
when the assests of powerful enterprises significantly lose their
market value is much more worrisome.
Thus, at a certain moment of time each company can
evaluate their property in the coordinates of the market "reunderestimating”. For instance, in June 2016 one dollar of
General Motoroz's value assets cost on the market only 0.231
dollar. It is significant that the company Wal-Mart Stores has an
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actual coincidence of the market and the book value ($ 1
property costs 1.1 dollar). The market value of such companies
as Apple Inc. and China Petroleum & Chemical Corp. exceeds
the value of assets 1.8 and 2.8 times respectively. These
differences can be explained by the sectoral affiliation of the
companies: corporate shares of oil – gas sector and industry of
information communications have strong demand on the
market, which leads to an increase in their market value.
In order to carry out the comparative analysis of how the
market evaluates assets of some companies, we offer to
calculate the rate of the market evaluation of the existing
enterprise assets (market evaluation of assets) (MEAss):
ME(Ass) =

MC – Ass
Ass

This indicator can have a negative dimension in case of
impairment of the assets on the market and a positive one i.e.
when the market revalues the assets. In other words, it is
advisable when this indicator is about 0.
The results of this indicator calculations are presented in the
table. According to the data given this indicator for Ford Motors
is -0.77, which means that company has lost 77% of the value
of assets. For all the investigated automobile companies it is
characterised by the existing asset value loss on the market and
this indicates an underestimation of automotive industry assets
on the market at the current time, and not the decrease in the
value of individual enterprises.
That is why, it is necessary to highlight that it is of great
importance for the modern management to form the enterprise
values, adherence to which will ensure the transformation of the
existing assets in the long-term positive perception of the enterprise by the market, indicators of which will increase demand for
stocks and the market price of the company.
The conducted research provides an opportunity to offer the
author's definition of value as a monetary expression of value of
the integral property complex, i.e. of the property that is reflected
in Financial Statements; characteristics of image and competence, which are often not shown in the assets, but form the
positive perception of the company on the market and provide
the formation of its market value.
Accordingly, the research of value indicators should be
complemented by those, which also form valuables of the
enterprise, including the value of goodwill, intangible assets,
investment in fixed assets, investment in research and development. Figures presented in Table 1 indicate that not all the
companies in the balance sheet reflect their value of goodwill
and intangible assets. This means that their book value is based
solely on the value of fixed assets and current assets, and,
accordingly, there is no overstating of the value of assets due to
the image. On the other hand, these companies have intangible
assets and goodwill, and therefore, logically their market value
must exceed the book one. Such indicators as the value of
investment in fixed assets and investment in R&D and their
comparison with the competitors, determine the value characteristics of the enterprise in the future and should always be
used for understanding the growth prospects of the value.
In terms of management it is really important to research the
value of assets and their market evaluation in dynamics to
determine general trends. To some extent this analysis can be
carried out by examining, for example, the dynamics of value of
assets and of the average cost of the shares, the results of
which according to the company Ford are shown in Figure 3.
Within the investigated period of 15 years the share price
has not changed dramatically and amouts for 15 dollars despite
the significant dynamics within this period. The magnitude of
assets has been changing significantly over these years, and in
2015 accounted for only 81.1% of their value in 2001. It is very
revealing that the highest price for shares of the company was
when the value of assets was the lowest. Since 2011 there has
been a gradual increase in the value of assets and the share
price of the company.
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Figure 3. Dynamics of assets and average share price of Ford Motors
Source: Compiled by the authors according to [20]
For more in-depth study of the processes of the dynamics of
the enterprise evaluation we offer to calculate the ratio of market
value advancing of the book value (Kacs):
Kacs =

MCn – MCn-1

Assn – Assn-1

where n is the study period (year).
The indicator offered will have the following meanings:
if 0 < Kacs < 1, it means that the market value grew more
slowly than the value of assets;

if Kacs > 1, it means that the market evaluation of the
company grew more dynamically than the assets of the company increased;
if Kacs = 1, it means that there were similar changes in the
market value and the value of assets;
Kacs < 0 indicates that there was a reduction either in the
market value or the value of assets.
To test this ratio in practice of value indicators analysis we
graphically present the dynamic of coefficient calculated, the
amount of change in the market value and the value of asset
indicators, using the example of Toyota (Fig. 4, 5).

Figure 4. The rate of the market value
advancing of the book value of Toyota
Source: Compiled by the authors
according to [22]

Figure 5.
The dynamics of the
market capitalization
and the value of assets
of Toyota
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Source:
Compiled by the authors
according to [22]
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This indicator has a significant disadvantage: it does not
reflect a situation when there is a reduction in both indicators i.e.
market capitalization and the value of assets. The calculation
results which are presented in Fig. 4 shows that it happens in
times of economic crises and these situations require more detailed research.
Therefore, to understand the value characteristics of the
enterprise the following should be used:
Firstly, the indicators which are based on accounting data,
because they reflect the costs of establishing and further development of the company and allow it to form a picture of the
property at the current time and in the future;
Secondly, market evaluation of the enterprise according to
international analytical agencies and stock exchanges that allow
company management to determine the perception of the company on the market.
In the case, if the market undervalues the company and
there is a loss of value characteristics, management should
identify the causes of negative processes and work in the direction of the neutralization of negative influence. Under such
conditions, it should be taken into account that the choice of
methods for evaluation of the company and formation of the set
of indicators become the first step in the integrated system of the
value management which should be formed in the company.
To transform the results of the research in the actual
processes of growth of the enterprise value, there has been
offered the algorithm of functioning of the value management
systems (Fig. 6).

Figure 6.
Stages of the value management procedure at the enterprise

In general, every company should choose methodological
approaches to the analysis of the value and form a set of
relevant indicators. The selected indicators are included to the
obligatory part of analytical reviews that are developed at the
enterprise at regular intervals, and form information base for
decision-making on strategic development of the company. The
value figures are the result of the enterprise operation, so it is of
great importance to identify the key drivers of the value through
the development of value creation card for the company. As far
as the value indicators are formed as a result of external evaluation of internal business processes, research of cause-effect
relationships has to be conducted and the contents of
organizational and economic measures that will ensure their
improvement have to be identified.

5. Conclusions

This study makes it possible to assert that the figures of the
enterprise value are increasingly used not only by external users
of information to purchase shares, but also by the management
of the company to monitor the market perception of the company. In such circumstances, the problem of developing methodological approaches to the analysis of the value, which
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would ensure getting the most objective data, remains significant.
The existing methodological approaches to the evaluation of
the company, the comparison of which has been conducted in
the context of their strengths and weaknesses, have been
expanded by the proposed relative ratios, in particular, the ratio
of market capitalization and value of assets, the indicator of
market evaluation of the existing assets of the enterprise, the
advancing coefficient of the market value of the balance value.
The calculation of the relevant indicators will increase the level
of information support analysis of the value characteristics of the
company. In addition, it has been offered to consider the process
of selecting methodoical approaches to the evaluation as a part
of the evaluation management system.
Thus, on the basis of an integrated approach this article has
proved the importance of implementing an integrated system of
the enterprise value management, it has determined the role of
the methodological approaches in this system, conducted comparison of existing methodological approaches in terms of their
advantages and disadvantages, proposed the extension of the
list of indicators of evaluation in the dynamics and developed the
value management algorithm based on the information formed
as a result of the analysis.
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Abstract

The primary contributors to asset management literature stem largely from governmental organizations and industry
practitioners. Their contribution takes the form of guidelines and reports on best practices, resulting in a variety of
asset management frameworks, based on experience or specific personal understanding. Some of these frameworks
have been officially formulated into standards such as the PAS 55 in the UK, the International Infrastructure
Management Manual (IIMM) in Australia and New Zealand, and more recently the ISO 55000 suite. The purpose of
this paper is to present a critical overview of the asset management discipline and the established asset management
systems, thus outlining for the first time the contemporary landscape in the field. It is shown that the recent publication
of the ISO 55000 suite has fundamentally altered the asset management systems landscape. Specifically, this has
profoundly affected the PAS 55 which will not be further reviewed after the publication of ISO 55000, and the IIMM
which has already issued a 2015 version and a guideline for adjustment to the new ISO 55000 requirements. Further,
it can be estimated that with the introduction of ISO 55000 a new era of professional advancement in the field has
emerged, similar to the quality movement in the 1990’s.
Keywords: asset management systems; ISO 55000; PAS 55; international infrastructure management manual (IIMM).

1. Introduction

Even from the early 2000’s, it has been foreseen that
business is on the verge of a "next wave" of asset productivity
improvement, one that will go farther and be more difficult to
achieve than past initiatives (Schuman and Brent, 2005). The
drivers of this next wave were identified by the Boston
Consulting Group as being the exhaustion of traditional costcutting, the downside of rapid growth, and the fundamental
changes in industry structure (Nicol and Amouyal, 1999).
This transformation process is undoubtedly linked with major
challenges for operating and production organizations, of which
the most fundamental is the two-fold necessity, primarily to
increase revenues, operational effectiveness and customer
satisfaction, while simultaneously reducing capital, operating
and support costs (Mitchell, 2002). In that context, the effective
management of physical assets plays an increasingly important
role for the optimization of business performance, especially for
the case of asset-intensive infrastructure sectors like water, gas,
electricity, oil or transportation.
All organizations have been managing assets for decades in
order to provide products and deliver services, but senior
managers were always in noticeable shortage of well-established theories and methods to evaluate if this is being done
efficiently and effectively (Hodkiewicz, 2015). Critical questions
consequently emerged such as: "Do we have the right assets?",
"Are the assets delivering what we need now or in the future?",
"What are the costs of asset operation and the costs of failure?",
"How can new technology and new stakeholders’ expectations
affect our asset practices?", "What is the level of risk considering
our critical assets?". This seems like a spate of different ques-
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tions, but one can distinguish a core theme among them: the
best possible way of designing and implementing asset activities
inside the organization.
This is where the contemporary asset management discipline is called to provide answers, by ensuring that physical
assets are used optimally and decision-making concerning assets
are aligned with the organizational needs. Asset management is
associated with applying technical and financial judgment as
well as sound management practices to deciding what assets
are needed to meet business aims, and then to logistically sustaining the assets over their whole life, up to disposal – in
essence a life-cycle approach. In more abstract terms, the aim
of the discipline is to enable an organization to realize value
from its assets as it pursues its organizational objectives while
balancing financial, environmental and social costs, levels of
risk, quality of service and asset performance (Hastings, 2010).
A major shortcoming though exists; the term asset management has been widely used up to now with fundamental differences in interpretation and usage, stemming from numerous
academic and professional sources, like maintenance, project
management, financial markets and information technology, to
mention a few. Accordingly, every technical society, as well as
relative academic and sector groups, has been promoting their
view of understanding on asset management, from their own
perspective (Frolov et al., 2010). This introduces a significant
element of complexity to the study of the scholarship, not to
mention the difficulties that arise when a real asset management
system is going to be implemented, where also considerable
technical and operational competences are needed to be in
place.
Indeed, by the beginning of 2000, all these different views
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had led to a wealth of practices, processes, and ideas around
the subject of asset management, although in a scattered and
narrow-focused manner (Too, 2010). It was only during the last
decade that intensified pressures from stakeholders and
regulators, due to the ensued economic crisis, forced the
organizations to start thinking about asset management under a
value-driven approach, optimizing returns by the effective
allocation and utilization of assets to balance performance and
financial constraints (de Vroedt and Hoving, 2014). In that
sense, asset management is certainly a contemporary and
evolving topic, built on the foundations of previous approaches
and extended through the modern thinking of value-driven and
life-cycle management (Lloyd, 2010).
This thinking has led to the development of several
guidelines, reports and best practice cases in asset
management, which subsequently resulted in efforts to
standardize the subject, including the introduction of the
International Infrastructure Management Manual (IIMM) in 2000
continuously updated since − and PAS 55 in 2004 − updated in
2008. These documents reflected the pioneering work of
esteemed industry practitioners, academics and relevant
societies in asset management developed countries like
Australia and UK, to promote the subject under commonly
accepted practices. Inevitably, an international consensus was
accomplished, and this was represented by the launch of a set
of three ISO standards for asset management in 2014, under
the ISO 55000 suite, which constitutes a step change for the
asset management community (Hodkiewicz, 2015). For its
preparation, there was a participating sum of 31 countries,
including a significant number of representatives from large
organizations, governments and regulators that had the
opportunity to bring their ideas to the table. All these experts
aspire that the particular standards will make the difference in
asset management guidance for optimality and certification. In
this paper, a critical overview of these asset management
systems is presented, providing an outline of the contemporary
landscape in the field.
This paper is organized as follows. Section 2 illustrates a
timeline of the asset management discipline. Section 3 contains
further considerations on the strategic nature of asset management. An overview of the established asset management
systems (i.e. ISO 55000, PAS 55, and IIMM) is presented in
Section 4. Finally, Section 5 discusses some issues that
emerged from this study.

2. A timeline of the asset management
discipline

The management of physical assets suffers from a terminology overload like any other evolving management discipline
(Lloyd, 2010). A confusing range of management systems
variants related to physical assets has been introduced by researchers throughout time. Examples of this diversity are
broadly-known terms like maintenance management, strategic
asset management, engineering asset management, property
asset management, infrastructure asset management, enterprise
asset management and so on. It is therefore apparent that asset
management is relevant to all types of industry and all their
assets involved. In that sense, asset management systems
should correspond to the associated organizational alignment,
culture and business objectives of each specific organization or
industry.
On the other hand, all asset management systems have
quite the same final goals (i.e. adding value to the benefit of
stakeholders by coordinating the organization’s asset processes
in an effective way). One of the challenges of managing an
asset, especially a physical one, is that the latter is not sentient
and cannot follow the usual management edicts. Assets do not
respond to economy or politics but do respond to how they are
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treated and used. In this context, an asset management system
is not confined merely into a way of "doing things" with assets,
but rather it is an interdisciplinary and "joined-up" process of
treating assets as sources of value (IAM, 2015).
Asset management, apart from been continuously evolving,
is not considered as a new discipline but rather as a recently
emerged one (Wijnia, 2016; Amadi-Echendu et al., 2010). The
first reference to a holistic asset management was traced in the
1970’s under the name of "terotechnology" (White, 1975). This
discipline was developed to promote industrial profitability based
on the sound fundamentals and traditional practices of reliability
and maintainability (Thackara, 1975). Indeed, associated fields
of asset management already existed in that era in the form of
"plant maintenance", which subsequently became "equipment
management" (IBM, 2007). In that sense, early asset management approaches comprised only for optimal corrective maintenance techniques, meaning that fixing actions were taken only
when equipment broke. As new technologies emerged in the
1980’s, especially in the field of information and communication
technology, various software systems and predictive maintenance techniques furthered the scope of the asset management
discipline. This allowed organizations to follow a systematized
asset management orientation, simulating core function operations at hand.
The discipline further evolved in the 1990’s under the
concept of "Enterprise Asset Management". This trend was
enhanced by the dramatic reduction of public revenues due to
low tax rates, and hence the need to reduce costs came
forward, by exploiting all possible synergies inside the organizations. Also, new costs arose due to stricter safety provisions
in industry, in the aftermath of major catastrophes that occurred
in the period. The key drivers were to reduce the corrective time
intervals by means of root-cause failure analysis and the implementation of mature and effective software systems. It was
specifically the Piper Alpha disaster that alarmed society and led
to specific safety preventive goals for the industry, introducing
risk-oriented safety strategies.
From 2000’s onwards, organizations have reached higher
levels of asset management maturity and converged in viewing
asset management under a holistic view. Especially for physical
assets in the infrastructure industry, a thorough definition of
asset management was provided in the beginning of the holistic
approach of the discipline by Mitchell and Carlson (2001) as "the
strategic, integrated set of comprehensive processes (financial,
management, engineering, operating and maintenance) to gain
lifetime effectiveness, utilization and return from physical assets
(production and operating equipment and structures)". Specific
emphasis has been placed on total life-cycles of assets, beginning from the design until the disposal phase, as well as on
asset risk management and the pertaining human and societal
factors of influence. By this process, organizations were able to
exploit benefit opportunities that exceeded the maintenance
phase of the asset’s life-cycle alone. Also, the use of wireless
communications allowed for easier, timely and accurate data
acquisition and provided the capability of management technology integrated into the assets themselves (IBM, 2007).
Technologies like self-diagnostic automations and radiofrequency identification (RFID) tags have the capacity to inform
operators in real-time about asset status, breakdowns and
performance metrics.
Based on the principle of value creation through coordinated
efforts, asset management may contribute significantly to the
transformation and advancement of actual job functions and
responsibilities within the organizations. In fact, asset management has evolved from a simple maintenance process imprinted
in paper work and treated as a "necessary evil" in the 1970’s, to
the current position where asset management activities are core
functions of organizational strategies. The evolution of asset
management for physical assets and the corporate understanding of the field are depicted in Figure 1.
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Figure 1. Evolution of asset management and corporate thinking
(Source: IBM, 2007)

Today, asset management represents a fundamentally different way of thinking about physical assets and how to use
them to deliver value. Being such a broad discipline, it is no
surprise that several asset management frameworks have been
developed on the basis of particular organizational practices or
specific personal understandings of individual experts. It is
stated in the scholarship that these frameworks, or quasistandards, are usually not grounded in theory and verification of
their academic fitness and their practical usefulness is essential
(El-Akruti et al., 2013). According to Frolov et al. (2010), the
collaboration between organizations and academic researchers
is under way to extend the body of knowledge in this area.
Instead of partial approaches, established bodies of knowledge
have tried to provide more mature asset management
frameworks for generic use, through means of standardization,
which are discussed in the following sections.

3. The strategic nature of asset management

As it was stated in the previous section, the concept of asset
management has been widely used in literature, but with fundamental differences in interpretation and usage across organizations owning infrastructure assets. Regardless of the context
in which the term is expressed, asset management is about
evaluating performance and making key decisions throughout
an asset’s lifecycle (Sarfi and Tao, 2004). In other words, asset
management is a discipline that enables organizations to
allocate their assets (as resources) more efficiently to provide
higher levels of customer service and reliability, while balancing
financial objectives.
Thus, it is evident that, as a whole, asset management is a
useful strategic tool to promote general business goals of
infrastructure organizations. The strategic involvement of asset
management has been identified very early (see Miles et al.,
1978), showing that new business strategies may fail due to
inadequacy in their asset management activities, systems, and
technology. Later studies, focusing on the interfaces between
business strategies and close-related asset management
disciplines as project management and systems engineering
(Donovan, 2002; Morris and Jamieson, 2004; Srivannaboon and
Milosevic, 2005) resulted that there is usually an inconsistency
between strategic goals and the asset system delivered.
Furthermore, it was shown that when only accounting measures
are considered, based on short-term financial performance and
budgets, then the true long-term (or lifecycle) value of asset
utilization is missed (Kaplan, 1990; El-Akruti and Dwight, 2010).
But, while most of the reported research focus on discrete
asset activities such as construction, maintenance, and finance,
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it is rare that the research extends to strategic aspects of the
asset management (El-Akruti et al., 2013). Even though the
usefulness of asset management has been well reviewed, its
holistic scholarship is clearly a contemporary topic (Too, 2010)
and strategic related aspects of asset management have only
emerged recently (Dornan, 2002; Mohseni, 2003, Närman et al.,
2006; Stapelberg, 2006; Haffejee and Brent, 2008).
Today, the advancement of this field, particularly in terms of
the volume of academic and theoretical development, is at best
moderate, despite the relatively increased attention from empirical researchers and practitioners (Too, 2010). Albeit the
acknowledged key role of asset management in strategy
making, the contribution of asset management activities to the
development of an effective business strategy is still not defined
(El-Akruti et al., 2013). A plausible reason may be that researchers are still unaware of, or unimpressed by, the contribution that asset management can offer to the performance of
assets. To this end, Dixon (2017) proposes a useful way to "sell"
the concept of asset management by creating compelling stories
that interpret iconic achievements in asset management terms.
Especially in the infrastructure sector, it is believed that the
lack of advancement is due to the general belief that asset
management is only related to maintenance and its related
services and therefore is considered to be of less strategic
importance (Too, 2010). The focus of infrastructure organizations remains upon individual assets and their performance in
the short-run rather that examining the long-term needs using a
system-wide asset framework focus (Stapelberg, 2006). All
infrastructure organizations utilize specific frameworks and
guides on their individual assets, usually derived from the asset
manufacturers, but their overall system management is usually
developed empirically by their own practice and focus. Thus,
there are many different perspectives on what "Total Asset
Management" means to every different infrastructure organization, according to their level of complexity, design and specific
assets involved.
In order for the contribution of asset management to be
effective, key activities, relationships, and mechanisms need to
be mapped, established and managed inside an organization. In
other words, an asset management framework has to be explored, establishing core asset management processes and
enablers, in a holistic approach towards the success of the
organization’s strategy (Clash and Delaney, 2000). However, up
to today, there has been no research on what different organizations identify as being core to their successful asset
management (Hodkiewicz, 2015). As such, current literature in
this field tends to lack well-grounded theories (Frolov et al.,
2010).
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4. Overview of Asset Management Systems

Organizations have been managing physical assets for decades and by today there has been a considerable wealth of
practice, processes, and ideas around the subject of asset
management. Especially for the management of physical
assets, the focus today has been placed on embodying the
principles of life cycle analysis, systematic risk assessment, sustainability, quality and environmental protection (Amadi-Escendu
et al, 2010; Too, 2010). As discussed in the previous sections, a
characteristic element of this discipline is its strategic and
interdisciplinary nature, sharing knowledge across numerous industrial and professional sectors (power, water, roads, resource,
local government etc.). It was thus unavoidable that significant
complexities arise due to the use of different terms, definitions,
and processes compounded by technical societies, research,
and sector groups, each one promoting their own particular view
of best practice in asset management. But, academics and
consultants who managed to move across the sectors have
seen that in many cases the differences were quite artificial and
there was much to learn from individual sectors towards comprehending asset management in a higher-level, strategic
approach (Hodkiewicz, 2015).
The above way of thinking and the need to overcome
complexities led to the development of standards in asset
management. Standardization is an excellent means to galvanize community’s best practices and is especially useful in the
infrastructure sector, where most benefits are expected, due to
the large amount and value of assets involved. Based on
previous efforts with standards like PAS 55 and IIMM, the launch
of an international standard for asset management in 2014 (i.e.
the ISO 55000 suite), represents a noticeable step change and
a first-time global consensus for the asset management community. Following, an overview is provided of the three abovementioned standards.

4.1. The ISO 55000 suite of standards

The ISO 55000 suite of asset management systems, like all
other international management systems, is by itself a recognized framework of core enablers and practices in the field. The
advantage of this standard is that it is based on global asset
management practical experience and methods that have been
acknowledged and approved by an enlarged committee of international experts. In fact, the ISO 55000 suite was developed by
ISO Committee PC251 with the participation of 31 countries,
rendering it the most agreed upon global asset management
tool today.
The purpose of this standard is to adapt organizations' asset
management current systems to satisfy the standard's requirements. In the process of drafting ISO 55000, common and
successful practices have been identified, applicable to a wide
range of assets, organizations and different cross-cultural
backgrounds (Ma et al., 2014).
ISO 55000 suite is built on a firm foundation of PAS 55 – the
latter primarily referring to physical assets (Camparano and
Masic, 2018). The main difference is that the new standard
applies to any organization or type of asset – tangible or
intangible – as long as the assets are an important key factor in
achieving business goals. ISO 55000 is generic in scope and
does not focus on specific assets, but it is clearly stated that it
can be primarily used for the management of physical assets
(see ISO 55001, clause 1), like its predecessor PAS 55. The ISO
55000 suite is consisted of three standards: ISO 55000 (overview, principles, and terminology), ISO 55001 (management
systems – requirements), ISO 55002 (management systems –
guidelines for the application of ISO 55001).
Of the above, ISO 55001 is of most importance since it
specifies the requirements needed for an effective asset
management system. It describes "what" should be present in
the asset management system. ISO 55001 defines require-

Figure 2. The Plan-Do-Check-Act Model and ISO 55001 requirements
(Source: IAM, 2015)
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ments for an asset management system in the same way as ISO
9001 and ISO 14001 specify quality and environmental management systems respectively (Ma et al., 2014), exhibiting
increased focus on the needs of stakeholders and on leadership
and commitment. It also specifically focuses on performance
management approaches related to asset management
(Schoenmaker and Lei, 2015). In doing so, ISO 55001 brings
multiple benefits – related to typical ISO standards – such as
consistency of business operations and overall efficiency of
organizations (see Păunescu, 2017).
Furthermore, ISO 55002 provides examples and describes
"how" to apply ISO 55001, but without being exhaustive or
detailed in describing methodologies and practices. ISO 55000
explicitly states that this standard can be used in combination
with any relevant sector or asset-specific standard and technical
guideline, specifically referring to PAS 55, IIMM, ISO 9001, ISO
14000, ISO 37500, and ISO 31000.
The ISO 55000 suite is the first management system
standard to implement the new "ISO Annex SL", which is a
standardized template for terminology and layout (Ma et al.,
2014). This provides a consistent basis for the integration of all
different management systems (such as ISO 9001 and ISO
14001) and enables coordinated monitoring, audit and certification (Woodhouse, 2013). Other management system standards are also being reorganized to align with this new template.
The requirements' structure of ISO 55001 consists of 7 main
clauses and 23 sub-clauses. Figure 2 demonstrates a PDCA
grouping of the ISO 55001 requirements.
The ISO 55000 suite of standards is suitable for organizations that just start to comprehend their asset activities.
Characteristically, in ISO 55002 (sub-clause 4.4) it is stated that
"In the initial development of the asset management system,
the organization should outline how it will establish, implement,
maintain and improve the system. An initial review of the organization’s current processes against the requirements of ISO
55001 will determine the areas that need to be developed to support the functioning of a compliant asset management system".
In ISO 55002 (sub-clause 6.2.1) it is also suggested that
existing information should be used as quickly as possible to
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develop an interim asset management plan, which can lead to a
better understanding of strengths, weaknesses, and priorities of
current asset management practices.
Therefore, it is acknowledged that when organizations are in
the initial steps of establishing a structured asset management
system, a quick review against the requirements of ISO 55001
is beneficial to identify gaps and priorities for future development. Existing information on organizations’ present asset
activities can facilitate the exploration of opportunities, barriers
and feasibilities in establishing an asset management system,
along with promoting integration with other existing organizational functions (e.g. quality, safety risk and human resources),
which are all accounted for – explicitly or as a reference – in the
requirements of ISO 55001. The ISO 55001 clauses can also be
used as self-assessment benchmarks in contemporary maturity
models, as the one provided by the Institution of Asset
Management, to identify the level of an organizations’ asset
management competence (IAM, 2015).

4.2. The PAS 55 standard

PAS 55 has been an international success since its first
publication in 2004. It has been increasingly recognized as a
generically applicable definition of good practices in the whole
life cycle and optimized management of physical assets. PAS 55
has been revised in 2008 and comprises two parts: PAS55-1
which specifies a checklist of 28 requirements for an effective
asset management system, and PAS55-2 which provides
practical guidance on the implementation of the standard.
PAS 55 has been withdrawn as a formal specification in
2015, after enabling a 1-year overlap with ISO 55000 for
organizations to transfer their certifications to the new
international standard. Nevertheless, all key elements of PAS 55
are retained strongly, although under a different structure, in the
ISO 55000 suite, including principles such as alignment of
objectives, life-cycle costing, risk management, leadership, consultation, communication, competency development and information management (BSI, 2014). In Figure 3, a PDCA grouping
of the PAS 55 requirements is provided.

Figure 3. The Plan-Do-Check-Act Model and PAS 55 requirements
(Source: BSI, 2008)
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By reviewing the two standards and by comparing Figures 2
and 3, it is apparent that the cross-mapping of individual requirement clauses cannot be compared on a one-to-one basis
(Woodhouse, 2013; Ma et al., 2014). Further diverging from PAS
55, the ISO 55001 standard is designed to apply for any asset
type, albeit recognizing the particular applicability for the management of physical assets. This introduces a generalization of
language and requirements in order to facilitate the implemen-

4.3. The IIMM standard

Figure 4. The asset management process of IIMM
(Source: IPWEA, 2015)

The IIMM standard is now at its fifth edition published in
2015, which has been driven largely by the introduction of the
new ISO 55000 suite of standards (IPWEA, 2015). IIMM is
recognized as one of the leading documents in infrastructure
asset management and its specialty is placed on providing "how
to" practices and methodologies in the area. IIMM can be
utilized as a major supplementary resource in implementing the
ISO 55001 requirements, with the latter describing "what is
needed" (IAM, 2015).
When comparing the IIMM with ISO 55001, it is evident that
they are formulated under two very different structural forms.
ISO 55001 provides a framework starting from general strategic
options and ending to operational elements of asset management. Instead, the IIMM is structured as a guide to lead the
user through logical steps of defining requirements, developing
life-time strategies, implementing planning and finally identifying
the asset management enablers as supporting elements to the
management system. IIMM’s structure is depicted in Figure 4.

5. Discussion and conclusions

From the aforementioned analysis, it is apparent that the
recent publication of the ISO 55000 suite has significantly
changed the asset management systems landscape. The purpose of the new ISO standard is to provide a framework of good
practices that can guide all asset management systems and
activities inside an organization in order to advance alignment
between strategic and operational levels towards a value-
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tation and interpretation of the standard within different asset
management contexts. Other significant changes include the
importance given on asset management policy and strategy to
cover stakeholders’ needs, the reduced steps in risk assessment which is directly referred to the respective ISO 31000 risk
management system and the tightened requirements for audited
and documented information (Woodhouse, 2013).
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maximizing common approach. The central idea behind the term
"value" incorporates an optimization process between performance, risks and life-cycle asset costs.
All the basic principles that empower this standard are
already well known and extensively reviewed in the asset management scholarship, though under a great number of different
professional perspectives (i.e. engineering asset management,
maintenance, project management, financial management etc.).
The basic difference, and certainly the basic advantage, is the
fact that for the first time, a wide international community has
made a consensus upon the implementation of an asset
management holistic framework. Indeed, the standard provides
an opportunity for organizations to standardize an otherwise
complex process involving numerous asset management
activities, practices and even systems that exist inside them.
The standard itself is generic in nature and applies to any
asset type. Given the vast differences between business organizations, their interpretations on "success" and the even larger
differences between asset types, it can be reasonably concluded that the standard is mainly addressed to higher
organizational levels, strategic or tactical, where relevant similarities and benchmarking opportunities may be possible. Thus,
the ISO 55000 suite is particularly applicable as a "shell"
framework, providing an overarching system that includes all
relevant management activities and other functional frameworks
that affect assets, as quality, environment, sustainable development, and accounting.
The core of the standard is a proposed set of requirements
that describe "what" is needed for a successful asset
management system. No guidelines on "how to" are provided
and technical details for implementation are explicitly referred to
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the relevant specialized documents, (e.g. ISO 31000, ISO 37500,
and ISO 9001), not excluding other more specific asset
practices and regulations that are already in place (e.g. safety,
IT, controlling). The strategic character of the standard is thus
evident, rendering it a suitable tool for good practice in strategic
planning for managing assets.
The latter can be significantly beneficial for organizations
who utilize a great number of physical assets for their operations. Especially for the infrastructure sector, it is expected that
mainly large organizations, public and private, will seek conformance to the standard as a proof of excellence in their strategic
asset management decision-making approaches, advancing
their professional credentials and justifying their strategic
actions in the eyes of the public opinion and the market
respectively. In that sense, it can be estimated that with the new
standard, a new era of professional advancement in the field
has emerged, similar to the quality and sustainability optimization in organizations, initiated in the 1990’s.
Moreover, the whole issue of ISO 55000 seems to be fully
consistent with the modern privatization trends in the global
economy. While history will be the ultimate judge, there is strong
evidence that the standard addresses some crucial points in
current business reality. The framework facilitates the practice of
dividing public infrastructure into core units that will retain the
ownership of critical physical assets and other secondary units
whose functions may be outsourced to the private sector through
long-term leasing or contracting. Indeed, there is broad
evidence in international practice on such processes. Then, core
principles of the standard have already become obligatory by
international and state legislation. The European directives
2014/24 and 2014/25 on public procurement have for the first
time introduced a life-cycle asset provision, enforced into the
European member states. The life-cycle concept, besides the
obvious benefits that introduces in rational decision-making, it
can also be considered as a reliable tool to address long-term
costs, refining the details of potential long-term outsourcing initiatives.
The ISO 55000 suite has already affected the precedent
established asset management systems like the PAS 55, which
will not be further reviewed after the publication of the ISO
standards, and the IIMM which has already issued a 2015
version and a guideline for adjustment to the new ISO requirements (IPWEA, 2015). Nevertheless, it is expected that PAS 55
will continue to be used as an expanded guidance tool on the
management of physical assets (Woodhouse, 2014), while IIMM
will carry on being one of the best practical guides in ISO
implementation (IAM, 2015).
Other conceptual models and guidelines for asset management, stemming from professional bodies like the Conceptual
Asset Management Model in the UK (IAM, 2015) and the Asset
Management Model in Australia (AMC, 2007), have major differences in structure compared to ISO 55000. However, they still
illustrate the key management mechanisms already embodied
in ISO 55000 and, as core-principle frameworks, they will further
facilitate developments in practice and academia, in conjunction
with more detailed structures like the Global Forum for
Maintenance and Asset Management's (GFMAM's) 39 subjects
(Visser and Botha, 2015) or others, proposed by researchers
(e.g. El-Akruti et al., 2013).
These recent developments are bound to draw the attention
of large organizations around the world, and especially those
that incorporate expensive and large volumes of infrastructure
assets for their operation (e.g. electricity and water supply
sectors). The bi-fold pressure on those organizations is that infrastructures age with time resulting in increasing costs on
maintenance, while society continuously poses higher demands
for services’ quality, risk minimization, and sustainability.
Therefore, over the coming years, one can reasonably
expect an increasing range of industry sector and asset-type
guidance material to emanate, in order to interpret and apply
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ISO 55001 requirements in different circumstances. Also,
significant challenges will potentially emerge in re-examining the
roles of asset owners, asset managers, operators and service
providers along with refining governance and regulatory frameworks and stakeholders’ confidence (Woodhouse, 2014).
It is necessary to mention though that up-to-now, due to the
very recent publication of the ISO 55000 suite, there is no empirical evidence on the benefits of its implementation (Hodkiewicz,
2015) and thus verification of the framework’s fitness for
particular asset management purposes is still essential. In that
sense, organizations, professionals, and academic researchers
are urgently required to extend the body of knowledge in this
area.
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Abstract

Nowadays the healthcare industry is facing tight competition and big expectation from patient to the service given, for
answering the competition a good human resources performance is needed. Employees' contributions are very
important to the success of business organization. The study was conducted in 23 hospitals located in the province
of Jakarta. From a preliminary survey of 1000 patients using 15 questions to measure patients' perceptions of the
performance of employees working in the hospital, in this case doctors, nurses and administrative staff, it was
concluded that 61% of respondents rated the performance of hospital employees in the province of Jakarta is still
poor and needs to be improved. The purpose of this study is to examine the factors that affect Job Performance of
human resources working in healthcare industry in Jakarta by using Employee Engagement as a mediating variable
between Organizational Culture and Job Performance. The study examined the effect of both partially and
simultaneously from 2 exogenous variables to Job Performance.
Keywords: healthcare industry; organizational culture; employee engagement; job performance.

1. Introduction

The world is changing rapidly and the level of organizations
is also changing due to technological advancements which have
affected their human resource developments programmes.
Moreover, organizations differ in their cultural content in terms of
the relative ordering of beliefs, values and assumptions
(Adewale & Anthonia, 2013).
Employees’ contributions are very important to the success
of business organization (Acar, A.Z. & Acar, P., 2012). In
innovation-based strategies, it has a great importance for employees to work with endeavor by combining their own personal
goals and organizational goals. Today, continuous innovation is
becominga necessity if firms want to stay competitive. Due to
rapid and continuous environmental changes and intense
competition, planner perspective to strategic management left
the place to strategic orientations (Berthon et. al., 2004).
According to Tannady & Sitorus (2017) human resources are
a central and important component within an organization. The
higher performance of human resources, will give higher
performance of the organization. Therefore it is important for
every organization to be supported by employees who have
good ability in work and contribute to the organization or
company where he works. There have been many previous
studies that discuss how Employee Engagement is proven to
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affect job performance of employees in various industry sectors
and organizations, such as banking industry in Egypt (Dajani,
2015), retail industry (Kazimoto, 2016), public sector organization (Sibanda, et. al., 2014), telecommunication industry
(Kaliannan & Adjovu, 2015), hospitality industry (Kalia & Verma,
2017) and healthcare industry (Lowe, 2012).
There are various factors that can affect employee engagement of an employee in contributing to the company. One of
the factors is organization culture. Research conducted by
Suharti& Suliyanto (2012) shows that organizational culture has
a role in influencing employee engagement. Al-Tit & Hunitie
(2015) who studied 250 respondents at college in Jordan also
concluded that organizational culture is one of the variables that
affect Employee Engagement. These two studies are also reinforced by research conducted by Saks (2006) which concludes
that employee engagement is influenced by organizational
culture.
Today the healthcare industry is facing a tight competition
and higher expectations from patients for better service (Hee &
Kamaludin, 2016). According to Central Bureau of Statistics
(BPS) data until 2013 there are 150 hospitals in Jakarta,
Indonesia. The study was conducted in 23 hospitals located in
the province of Jakarta. From a preliminary survey of 1000
patients using 15 questions to measure patients' perceptions of
the performance of employees working in the hospital, in this
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case doctors, nurses and administrative staff, it was concluded
that 61% of respondents rated the performance of hospital
employees in the province of Jakarta is still poor and needs to
be improved. The purpose of this study is to examine the factors
that affect Job Performance of hospital employees, based on a
series of theories and descriptions of what factors affect Job
Performance, the Employee Engagement factor is selected as a
mediating variable between Organizational Culture and Job
Performance. The study examined the effect of both partially
and simultaneously from 2 exogenous variables to Job
Performance.

2. Literature Review

2.1. Organizational Culture

According to Martins and Terblanche (2003), culture is
deeply associated with values and beliefs shared by personnel
in an organization. Organizational culture relates the employees
to Organization’s values, norms, stories, beliefs and principles
and incorporates these assumptions into them as activity and
behavioural set of standards (Adewale & Anthonia, 2013).
While consensus does not exist on how to define
organizational culture (Cooke & Rousseau, 1988; King & Byers,
2007; Zhang, Li & Pan, 2009), a commonly used definition is the
set of shared, taken-for-granted, implicit assumptions that a
group holds and that determine how it perceives, thinks about,
and reacts to its various environments (Kreitner & Kinicki, 2008).
Thus, the essence of culture is a core of basic assumptions.
Behavioral norms and values are a manifestation of these
assumptions, and values and norms, in turn, encourage activities that represent the expression of organizational culture
(Hatch & Cunliffe, 2006). Schein (1997) defined organizational
culture as a pattern of basic assumptions-invented, discovered,
or developed by a given group as it learns to cope with the
problems of externaladaptation and internal integration. Kilmann
et. al. (1988) stated that, organizational culture is the soul of the
organization and life of the members of the organization.The
expert organizations have different views provide an understanding of the culture in the organization. A similar sentiment
was expressed by Hakim (2015) that, organizational culture is
values that are shared by members of the organization and
passed down from one generation to the next, while Robbins
and Judge (2007) states that, organizational culture as a system
of shared meaning held by the members of the organization that
distinguishes the organization with other organizations.
Based on the literature the concept of organizational culture
has four key elements. First, organizational culture is a shared
phenomenon (Schein, 1997). Second, organizational culture
has visible and less visible levels (Schein, 1997). Third, each
new member of the organization learns the culture (Acar, A.Z. &
Acar, P., 2012). Finally, culture tends to change slowly over time
(Acar, A.Z. & Acar, P., 2012).

2.2. Employee Engagement

The verb ‘to engage’ has many meanings, varying from a
straight forward emotional state of being 'in gear', that is being
involved and committed, to another transactional state of working in return for a fair economic exchange at workplace
(Schaufeli, 2013). Many research indicates that employee
engagement has positively related with customer satisfaction
(Coffman, 2000; Ellis and Sorensen, 2007; Heintzman and
Marson, 2005; Coffman and Gonzalez-Molina, 2002). Employee
engagement as the involvement with and enthusiasm for work
(Markos & Sridevi, 2010). Dernovsek (2008) likens employee
engagement to a positive employees’ emotional attachment and
employees’ commitment. Robinson et al. (2004) define
employee engagement as “a positive attitude held by the
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employee towards the organization and its value. An engaged
employee is aware of business context, and works with
colleagues to improve performance within the job for the benefit
of the organization. The organization must work to develop and
nurture engagement, which requires a two-way relationship
between employer and employee. Khan (1992) in Dajani (2015)
stated that Employee Engagement is conceptualized as the
individual's investment of his complete self into a role.

2.3. Job Performance

Job performance is one of the key indicators of productivity
and profitability, job performance is prioritized by organizations
to achieve organization goals. Job performance is viewed as a
measure of success of an employee in his or her employment
(Hee & Kamaludin, 2016). Job performance indicates the actions specified and required by an employee’s job description. It
is also meant to be appraised and rewarded by the employing
organization and thus contributes to the organization’s excellent
performance. In the organizational context, these sets of
procedures make work behaviour predictable so that basic tasks
can be accomplished to achieve the organization goals
(Janssen & Van Yperen, 2004).
The aspect of interaction has become an important element
for worker in healthcare industry to meet the incremental
patient’s expectation. Usually, patients are not able to adequately evaluate the value of medical equipment and technology
used in the hospitals but they tend to focus on social interactions
as a measure of evaluation (Yoon & Park, 2007). A major
challenge for private healthcare centres now is to seek ways to
improve their employees’ job performance andincrease efficiency in their healthcare interventions. In relation to this, direct
worker in healthcare industry represent the workforce owing to
the fact that they are the persons who connected directly with
the patients (Hee & Kamaludin, 2016). Their job performance is
essential in achieving organization objectives in a way that is
consistent and effective (Mehmet, 2013). Patients are not able
to adequately evaluate the value of medical equipment and
technology used in the hospitals but they tend to focus on social
interactions as a measure of evaluation (Yoon& Park, 2007).
According to Kerfoot (2000) A successful healthcare
organization should customize the experience of healthcare
around the patient needs and job performance of its staffs.
Excellent job performance will decrease personnel costs,
increase organizational profitability and build patient loyalty
(Earls, 2004). In view of hospitals belong to the service-based
industry, patient complaints should be handled with extra efforts
as it can affect the reputation of the healthcare institution (Hee
& Kamaludin, 2016). For this reason, it is necessary for hospitals
to understand the effect of job performance. Highly performance
of worker in healthcare industry will perform quality services,
gain patient satisfaction and enhance profitability of the
organization.

3. Research Model

Depend on paradigm was stated in previous regarding interrelationship between discussed variables, thus this research
design a research model as follows:

Figure 1. Research Model

Based onthe structural model in Figure 1, the structure
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equation is Y = PY2X1 + PY2Y1 + PY2X1Y1 + e, where "X1" is the
exogenous variable, "Y1" is the moderating variable, "Y2" is the
endogenous variable, "P" is the path coefficient value and "e" is
the error value of the indicator (Hair et al., 2010). Based on the
phenomenon, theories and concepts that become a reference in
this research and based on the framework of thought and the
model of the research path, research hypothesis can be formulated as follows: (H1) There is any influence of organizational
culture to employee engagement, (H2) There is any influence of
employee engagement to job performance, and (H3) There is
any influence of employee engagement and organizational
culture simultaneously to job performance.

4. Research Methodology

This research use Structural Equation Modeling (SEM)
technique developed by Sewall Wright (Wright, 1921). This
technique is used to analyze the influence that exists among the
factors that allegedly affect the job performance. Causal
variables studied in this research are organizational culture (X),
employee engagement (Y1), and job performance (Y2).
Variable X use 7 dimensions of organizational culture is
measured by the characteristic approach as suggested by
Robbins (1996: 209), namely: (a) Innovation and the courage to
take risks, is the extent to which the organization encourages
employees to be innovative and take risks. In addition, how the
organization appreciates measures risk taking by employees
and raised the idea of employees; (b) The attention to detail, the
extent to which the organization expects employees exhibit
precision, analysis and attention to details; (c) oriented to the
result, the extent to which management focused on results than
attention to the techniques and processes used to achieve these
results; (d) oriented to humans is the extent to which
management decisions take into account the effect of the results
of the people in the organization; (e) Oriented to the team is, the
extent to which work activities are organized around teams, not
only on individuals to support co-operation; (f) Aggressiveness is
the extent to which the offender was aggressive and competitive
organization to run the secret societies culture as well as
possible; (g) Stability is the extent to which the activities of the
organization to implement the status quo as a contrast of
growth. From 7 dimensions, 21 number of questions in questionnaire (OC1-OC21) was generated. Variable Y1 use 5
dimensions (Markos & Sridevi, 2010), namely: (a) Align efforts
with strategy; (b) Empower; (c) Promote and encourage
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teamwork and collaboration; (d) Help people grow and develop;
(e) Provide support and recognition where appropriate. From 5
dimensions, 15 number of questions in questionnaire (EE1EE15) was generated. Variable Y2 use 4 dimensions (Hee &
Kamaludin, 2016), namely: (a) standard of patient care, (b)
delay and negligence in work, (c) tardiness and (d) number of
patient complaints. From 4 dimensions, 12 number of questions
in questionnaire (JP1-JP12) was generated.
The population is a direct worker in healthcare industry in the
province of Jakarta, Indonesia. The sample size using Slovin
method using 5% margin error is 400 people consisting of 50
doctors, 200 nurses and 150 administrative workers in hospitals
spread over 5 municipalities in province of Jakarta.
Questionnaires were designed using interval or likert scale
measurement. The research instrument was tested by validity
test, reliability test, normality test and analyzed by Structural
Equation Modeling (SEM) method, which included confirmatory
factor analysis (CFA), structural model testing, and path model
diagram analysis (McDonald & Ho, 2002). Validity test in this
research use construct validity (Tannady & Sitorus, 2017).
According to Tannady & Sitorus (2017) using Pearson
correlation, if r count has a value greater than r table, then the
data can be declared valid. A construct or variable is said to be
reliable if it gives a Cronbach Alpha value > 0.6 (Tannady &
Sitorus, 2017). A data is said to satisfy the assumption of
multivariate normality if the value of C.R (critical ratio), obtained
from the multivariate kurtosis coefficient divided by the standard
error does not exceed 2.58 (CR > 2.58) (Tannady & Sitorus,
2017).

5. Findings

This section describes the results of a series of tests, namely
testing the validity, reliability, normality, and analysis results
using SEM, if r arithmetic ≥ r table (2 sided test with sig 0.05)
then the instrument or question variable correlated significantly
to the total score of the variable valid). Using degree of freedom
(df) = n-2, identified r-table value 0.0981 validity and reliability
test for each indicator can be seen in the table 1.
The first step in data processing by using Lisrel is the data
should be checked in advance whether the data is in normal
condition or pass in the normality test, should CR value reflected
on the recommended relative multivariate kurtosis value is less
than 2.58, then the data is considered to have been meets the
multivariate normality (McDonald & Ho, 2002).

Table 1. Result of Validity and Reliability Test
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Table 2.
Result of Normality Test
Score of relative
Multivariate Kurtosis =
1.781

From the normality test table shows the value of Relative
Multivariate Kurtosis 1.781 (value below 2.58), multivariate can
be concluded that the indicator variable used normal distribution. For Organization Culture variable data, OC4, OC11, OC12
and OC 17 indicator has Z score skewness above 2.58 so it can
be stated not normally distributed so that it will be removed from
further analysis, while 17 other indicators have Z score skewness below 2.58 otherwise normal will be used in further
analysis. In Employee Engagement variable, EE8 and EE15
indicator has Z score skewness above 2.58 so it can be stated
not normally distributed, while 13 other indicators have Z score
skewness below 2.58. In Job Performance variable, JP5, JP10
and JP12 indicator has Z score skewness above 2.58, 9 other
indicators have Z score skewness below 2.58 so it is stated normal.
In SEM, each latent variable usually has several sizes or
No Variable
1
2

Organizational Culture

indicators. Latent variables with indicators are linked through
measurement models in the form of factor analysis. In this
model, each latent variable is modeled as a factor that underlies
the observed variables involved. In this study used several
criteria of goodness of fit index that is absolute fit measures and
incremental fit measures. Absolute measure is used to assess
the overall suitability of the model. In this study used Chi
Square, Probability, GFI and RMSEA statistics. While incremental fit measure is the measure used to compare the model
produced with another model or base line model. The
measurements used are AGFI, NFI, NNFI, CFI, IFI and RFI.
Based on the results of the analysis with the SEM model
(Structural Equation Model), obtained the measurement results
for CFA model of Organizational Culture and Employee
Engagement variable as in the following table:

Coefficient Estimation
(Standardized)
(Mean)
0.73

Employee Engagement 0.51

T-Value
(Mean)

Result

8.15

Valid1, Significant2

8.74

Valid1, Significant2

Table 3. Result of CFA
NOTE: 1. Coefficient Estimation >0.50 = Valid, 2. T value >1.96: Significant

After testing the measurement model, the next step is to test
the structural model (Structural Model). There are two stages
done in testing the structural model that is model fit test and
hypothesis testing or path coefficient significance test (path
coefficient). The hypothesis of construct constructs in the
proposed model is indicated by the causal relationship between
the constructs. This test is performed to test the suitability of the
hypothetical model (model tested) with the empirical data
(collected sample data). The statistical hypothesis tested (Ho:
there is no difference in the sample covariance matrix with the
estimated population covariant matrix, H1: there is a difference
in the sample covariance matrix with the estimated population
covariant matrix). In this test the expected non-rejection of the
null hypothesis is not. This means that if the null hypothesis is
accepted then it can be concluded there is a suitability between
theoretical-based research model with empirical based research
data. Evaluation of goodness of fit value is presented in
Goodness of Fit Index table (Table 4).
Based on the results of structural model analysis which
tested the influence between Organization Culture with
Employee Engagement obtained t value = 2.41 and regression
coefficient 0.24, t value > 1.96 and the value of positive
regression coefficient, then the test results show hypothesis 1
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Parameters

Result

Criteria

GFI; RFI, NFI

0.87; 0.85; 0.89

Marginal fit

X2 (P)

IFI; CFI; NNFI
RMSEA
AGFI

251.28 (0.0000)
0.94; 0.92; 0.92
0.077
0.76

Good fit
Good fit
Good fit
Poor fit

Table 4. Goodness of fit Index Structural Model

accepted, which means there is a significant influence between
Organizational Culture toward Employee Engagement. The
result of structural model analysis that examined the influence
between Organization Culture toward Job Performance
obtained t value = 2.21 and regression coefficient 0.191, then
the result of this test shows hypothesis 2 accepted. The result of
structural model analysis which tested the influence between
Employee Engagement toward Job Performance obtained t
value = 2.11 and regression coefficient 0.48, then this test result
show hypothesis 3 accepted.
The R² value of 0.52 shows how Organizational Culture and
Employee Engagement can play a positive and significant role
together to improve job performance of physicians (doctors,
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nurses and administrators) in Healthcare Industry in Jakarta,
Indonesia.

6. Conclusion & Recommendation

Partially and simultaneously all independent variables
discussed in the study have a significant influence on the dependent variable, therefore it is advisable that the management
of the hospital need to pay attention and consider in making
various policies that can increase employee engagement of
employees to the hospital, such as ensuring that the effort
conducted by employees in line with hospital strategy, both longterm strategy and short-term strategy, empowering employees,
enacting a transparent promotion system and encouraging good
team collaboration and teamwork, helping employees develop
their personal capabilities and providing appropriate recognition
of the work employee. Suggestions for further research is
development of other variables, by using other approaches, can
also be done on different objects, so that we can find new theory
or concept.
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Abstract

Human Resource Management encompasses the various activities that are designed to enhance the effectiveness
of the manpower in an organization in the achievement of organizational goals. There are a number of challenges in
the Indian industries which require serious attention of HR managers. It is imperative for organizations to have a
strong HR team with sufficient top management support. Employee Attrition/turnover is the outflow of people from
an organization by means of superannuation, change of career or job, relocation of place, ill health etc. This study
identifies the factors affecting high employee attrition at a manufacturing firm in India. It also focused on suggesting
guidelines in addressing the high attrition prevailing in the plant. Primary data for quantitative analysis is collected
using a structured questionnaire. Stratified random sampling is used for this study. Factor analysis and multiple
regression analysis are used to identify the factors and to find the effect of these factors on various levels of
management. The study revealed that organisational culture and granting leaves to the employees are the two
important factors that affect employee attrition. Also work atmosphere inside the organisation emerged as the second
most critical factor. From the findings, it is observed that HRM practices in the organization have to be improved
significantly for reducing high employee attrition. This study will offer necessary inputs to the management of the firm
and other companies in manufacturing sector in addressing the high employee attrition problem.
Keywords: human resource management; employee attrition; critical factors; multiple regression analysis.

1. Introduction

Successful organizations have a strong and dedicated work
force. Companies with strong HR practices and good employee
relations have excelled globally. Human Resource Management
aims at achieving individual and organizational goals through
people and other resources. The goal of the organization is
achieved by the employees working there. According to David A
Decenzo, et al. (2008) it is the duty of the organization to train
the people working there and ensure that they contribute
towards achieving organizational goals. The goal of Human
Resource Management is to ensure that there is a work force
that is skilled and motivated to work.
Employee Attrition:

Michael Armstrong (2006) defines employee attrition as the
movement of people out of an organization by means of
retirement, career or job change, change of location, ill health
etc. The impact of employee attrition can be detrimental and
expensive to the organization. A company is affected because
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he/she takes away certain knowledge, and there is no ready
replacement in the market. Wayne F Cascio and John W
Boudreau (2008) found that attrition rate can be used as an
important tool to measure the organization’s effectiveness.
People are the integral part of an organization and it is the duty
of the HR team to ensure that recruitment, management and
retaining of people happens seamlessly to so that employee
turnover is minimum and the organization can have a strong
team.

2. Literature Review

There are no dearth of studies in the area of employee
attrition in manufacturing firms. Employee attrition will increase
the cost of productivity, cost of HR and other hidden costs.
Bhuiyan et al, (2015) in a study in Bangladesh attributed the
financial results to HR practices. Employee attrition also
influences quality of a product or service, customer satisfaction
and continuity in operations which are key to the firm’s success.
Attrition in India today is alarmingly high. This could be due to
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growth in economy and availability of opportunities. Age plays a
crucial role in employee retention. Armstrong et al., (2009) in a
study conducted among older people observed that career
satisfaction, training and development motivates people to stay
in the organisation. Employees quit their jobs because of lack of
career advancement and ineffective utilization of their knowledge and skills. Shaw et al. (2001), observed that the
behaviours of immediate supervisors and especially their
understanding of disability management and workplace accommodations plays a major role in supporting employees. Selden
and Sowa (2015) concluded that high performance work
practices results in low employee turnover and suggested that
firms should undertake practices like leadership development,
employee relationship and on boarding. In another study
conducted in Sweden, Schubert & Andersson (2014) concluded
that firms can compensate old work force by employee turnover
to increase innovation. Trade unions play a crucial role in the
functioning of the organisation. Relationship with unions are
important to reduce employee attrition (Cosar et al., 2016).
Cahuc et al., (2016) relates stringent job protection laws to
employee turnover. They concluded that higher firing costs
increase the share of entries into temporary jobs. Education
level of the employees has a strong relationship with the
employee turnover. It is found that educated employees have
more job stability compared to un-educated work force. Cairo
and Cajner (2018) concluded that higher training opportunities
reduce separation rates among employees. Effective HR
systems will reduce employee attrition. Strategic HR is the need
of the hour. HR needs focus and this can only be achieved with
the support of top management. Chadwick et al., (2015) proved
the importance of top management’s commitment on HR
practices for reducing attrition levels. Employee attrition has a
direct impact on the performance of the manufacturing firms. In
a study that compared the employee attrition and its impact on
performance between service and manufacturing firms (Eckardt
et. al.,2014) concluded that the negative impact of production
worker turnover on performance is more in manufacturing firm
than the service firms. The cost of employee attrition is very
high. There are also other costs like production loss and safety
costs related to this attrition (O'Connell, M., & Kung, M. C.
(2007). Employee turnover is also related to the profitability of
the manufacturing firm. Koys (2001) in his study related the
employee turnover to profitability, organization effectiveness and
employee satisfaction. The literature survey indicates the importance of employee attrition in manufacturing firms and
various factors like skill of employee, management level,
organization policy and effectiveness are identified to play a
crucial role in the employee attrition rate.

3. Problem Definition

Manufacturing industries are skill dependent. These
industries are facing many challenges in the area of Human
Resource Management particularly employee attrition and its
effect in manufacturing. Employee attrition is often used as an
indicator of company performance and can easily be observed
negatively towards the organization’s efficiency and effectiveness. Higher rate of attrition is a major problem and it definitely
requires urgent attention of the HR community. How can we
bring down this to optimum level? The effect on employee
attrition seriously affects the economics of the firm. Many strong
organizations have felt that the cost of replacing the employees
are having a detrimental effect in the profit of the firm. This
particular firm where the study is carried out, employs 729
workers spread across different levels. One of the major
problems faced by the firm is the high rate of employee attrition,
which is between 10%-25% for the past three years. This
alarming range of attrition rate prompted the researchers to
carry out this study in this particular firm.
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4. Objectives

1. To study the causes and nature of high employee attrition
in a manufacturing firm.
2. To identify the factors influencing high employee attrition
3. To study the impact between identified factors and
different organisational levels in the company.
4. To assess and rate the HRM practices followed

5. Research Methodology
5.1. Sample Size

The sample for this study consists of employees working at
various levels in the manufacturing firm. The respondents are
employees from different functional departments and from various levels such as higher level managers, executives to union
workers. The respondent’s work in various functional areas like
marketing, maintenance, financial accounting, human resources,
engineering, quality, production, procurement and others.
Among the 729 employees working in selected organization,
there are 95 Managers, 180 Executives/officers and 454 union
workers. This study uses stratified random sampling technique.
A sample size of 260 was selected. This includes 34 Managers,
64 executive officers and 162 union workers. The three levels of
employees are the three strata selected for the study.

5.2 Pilot Study

A pilot study with 20 respondents (employees) from different
levels in the organization is carried out. This helped in proposing
the statements (proposed attrition factors, HR practices & job
satisfaction) which affect the employee attrition. Qualitative
nature of the data is converted to quantitative for analysis using
a Likert 5 point scale. The pilot study showed that the questionnaire is reliable.

5.3. Data Collection

A well designed self-administered questionnaire having 13
proposed factors (5 HR factors and 8 job satisfaction factors) for
consideration has been used for collecting primary data. Also
discussions and deliberations with employees within the level
starting from entry level to manager level have been conducted
for this purpose. Responses on each factor have been taken on
all the 26 factors with the adopted sample of 260. Each factor
response is tabulated and descriptive analysis of each factor
has been done. Statistical Package for the Social Sciences
(SPSS) version 17.0 is used as a tool for the statistical analysis.
To reduce the total number of variables to smaller set factor
analysis was carried out. To identify the factors a set of 13 items
included in the employee attrition scale was used. Multiple
Regression Analysis is carried out to identify all the factors
causing high employee attrition in the organisation both critical
and non-critical. A study of the respondents based on gender,
age, department, qualification, and experience in the company
have been conducted and the findings are presented using
percentage diagrams and charts.

5.4. Data Analysis and Findings
Reliability analysis

Reliability analysis is carried out with a pilot study of 20
respondents. Likert 5 point scale is used to measure the attitude
of respondents using 26 items.
Statistics for

Mean

Standard Deviation

Number of items

Part 2

2.299

1.724

13

Part 1
Scale

3.285
2.83

1.287
1.488

13
26

Table 1. Factor Variables Analysis
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The items of the scale were equally distributed into two
parts. 13 items from each part was selected. The correlation of
0.6518, indicates good correlation. Reliability coefficients of the
scale are found using Spearman-Brown and Guttman scale by
dividing the scale items into two halves in random manner.
Number of Cases

260

Number of Items

26

Between forms-Correlation

0.6518

0.6746

Guttman Split-half

0.6636

Equal-length
Spearman-Brown

Part 1 with 13 items

Part 1 Alpha

0.586

Part 2 with 13 items
Unequal-length
Spearman-Brown
Part 2 Alpha

Table 2. Reliability coefficients

0.649
0.854

Three statistical methods are used to study the reliability
namely Spearman Brown, Guttman and Cronbach alpha. In all
these reliability measures reliability of scale is between 0.60 and
0.86, which makes the constructed scale fairly reliable. In the
next stage factor analysis is carried out on all the 260 valid
responses.

5.5. Factor Analysis

Principal Components Analysis (PCA) is used to extract
factors. The 13 variables considered in the primary data were
reduced to 3 factor model and each factor is given a name that
associated with the corresponding variables. The factor names
and descriptions of the factors are given in the following table:
Item
no.

Statement

13

Increase in salary every six months is a
better option to bring down high attrition

12

11
10
2

Lack of Performance-based bonus
causes high attrition

Organisation is not transparent with the
reward system

Dissatisfaction with
Reason for high attrition could be internal rewards & hikes
job rotation
My salary is not on par with the work I do
in the company

8

Poor transportation facility leads to high
attrition

6

This organisation is closed to ideas and
suggestions given by employees

3
4
9
1
5
7

Factor Name

Increment I get is not satisfactory

The promotion policy of the organisation
Work atmosphere
is logical and free from bias
This organization provides timely,
hygienic food to its employees

More working hours leads to high attrition
The culture of this company creates a
very positive work environment
This organization provides sufficient
holidays for employees

Organizational
culture & leaves

Table 3. Factor Names and description of factors

Analysis of Socio economic factors

The socio economic factors included in this study includes:
age, gender, marital status, qualification, department, salary and
experience in the company. An analysis of the respondents
based on the above factors is discussed as follows.

5.6. Multiple Regression Analysis

Regression Analysis is carried out to find the effect of variables on employee attrition. Overall attrition score is considered
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the dependent variable. The overall attrition score was calculated by adding the score of the five major attrition factors.
The other variables namely age, gender, levels, experience,
salary, department and qualification are independent variables
that may have an effect on the dependent variable.
The result of the regression analysis is tabulated below:
(Constant)
age

gender
levels

experience
salary

department

qualification

Regression Coefficients Std.
(B)
Error

t

Sig.

-1.093

-1.248

.213

79.667

4.779

-4.773

1.549

.876

.444

1.739

-.171

.861

.364

.986

-.022

.384

2.221

.713

16.672
-3.080
.255

-.198

.000
.002 hs
.799
.843

.369

.712

-.056

.955

3.116

.002 hs

Table 4. Dependent Variable: Overall Attrition Score

Model
1

R

.282a

5.7. Result

R Square
.079

Std. Error of the Estimate
10.29836

Table 5. R square value

The value of the multiple correlation co-efficient (R) was
found to be 0.282 which shows that there is moderate level of
correlation between the dependent variable and the set of
independent variables taken together. The R square value indicates that 7.9% of variation in the overall attrition score is
explained by the set of independent variables included in the
model. Individually, looking at the regression co-efficient, it is
seen that age, gender, experience and department have
affected the overall score of attrition negatively. That is the
employee’s attitude towards attrition decreases when these
variables are on the higher side. For example, attitude of older
age groups is less towards attrition. Levels, salary and qualification have a positive effect on attrition. Which means, people
who are highly qualified and draw more salary have higher level
of attrition than those who draw lesser salary or less qualified or
in a lower level in the hierarchy. Gender-wise, men tend to
switch jobs frequently than women. Among all these regression
co-efficient, it is found that gender and qualification affect the
attrition scores either at 5% level of significance.

5.8. Hypothesis Testing

Based on the objectives of the study hypothesis are formed.
The primary data from the questionnaire is used for testing the
hypothesis:
Relationship between levels and Attrition factors:
Hypothesis: Dissatisfaction with rewards & hikes and
levels:
H0: Dissatisfaction with rewards and hikes does not differ significantly with the respondent’s level.
H1: Dissatisfaction with rewards and hikes does differ significantly with the respondent’s level.
Dissatisfaction with rewards & hikes

Union workers

Levels Executives/officers
Total

Managers

Mean

S.D.

No.

14.17

4.80

64

15.30
15.97

4.52
5.91

162
34

260

Table 6. Dissatisfaction with rewards & hikes Vs levels

25

F

p

1.906

GENERAL MANAGEMENT

0.151

Table 7. ANOVA for dissatisfaction with rewards & hikes

Result
To find whether there is significant difference among the
level of the respondent groups and the average dissatisfaction
with rewards & hikes scores one way ANOVA is used.
Since the calculated F-ratio value 1.906 is lesser than the
table value 2.237 at 5% level of significance, we accept the null
hypothesis. Hence, it is inferred that dissatisfaction with rewards
and hikes does not differ significantly with the respondent’s
level.
Hypothesis: Work atmosphere and levels:
H0: Work atmosphere does not differ significantly the
respondent’s level.
H1: Work atmosphere does differ significantly the respondent’s
level.
Work atmosphere

Union workers

Levels Executives/officers
Total

Managers

Mean

S.D.

No.

15.78

3.08

64

15.26

3.32

14.50

3.80

Table 8. Work atmosphere and levels
F

162
34

260

p

1.651

0.194

H1: HR Practices does differ significantly with the respondent’s
level.
HR Practices

Union workers

Levels Executives/officers
Total

Hypothesis: Organisational culture & leaves and levels:
H0: Organisational culture & leaves does not differ significantly
with the respondent’s level.
H1: Organisational culture & leaves does differ significantly with
the respondent’s level.
Organisational culture & leaves

Levels Executives/officers
Total

Managers

Mean

S.D.

No.

6.25

2.04

64

1.60

6.08

1.16

162
34

260

Table 10. Organisational culture & leaves and levels
F

1.165

p

0.314

Table 11. ANOVA for organisational culture & leaves

Result
On using ANOVA we get an F value of 1.165. Since this
value is lesser than the table value of 2.237 at 5% level of
significance, we accept the null hypothesis. Hence, it is inferred
that there is no significant difference among the level of the
respondent groups in the organisational culture & leaves.
Hypothesis 3.4: HR Practices and levels:
H0: HR Practices does not differ significantly with the respondent’s level.

26

No.

19.21

2.36

64

15.91

3.38

16.88

162

3.16

34

Table 12. HR Practices and levels

260

p

<.05
Sig.

25.524

Table 13. ANOVA for HR Practices

Result
Again one way ANOVA is used to test the hypothesis. Since
the calculated F-ratio value 25.524 is greater than the table
value 2.237 at 5% level of significance, we reject the null
hypothesis. The inference is that there is significant difference
among the level of the respondent groups in the HR Practices
scores.

Hypothesis: Job satisfaction and levels:
H0: Job satisfaction does not differ significantly with respondent’s level.
H1: Job satisfaction does differ significantly with respondent’s
level.
Job satisfactions

Result
Since the calculated F value of 1.651 is lesser than the table
value of 2.237 at a level of significance of 5 %, we accept the
null hypothesis. So the inference is that there is no significant
difference among the level of the respondent groups in the work
atmosphere scores.

6.50

S.D.

F

Table 9. ANOVA for work atmosphere

Union workers

Managers

Mean

Union workers

Levels Executives/officers
Total

Managers

Mean

S.D.

No.

23.70

6.08

64

22.25

4.94

23.70

162

5.89

34

Table 14. Job satisfaction and levels
F

2.206

260

p

0.112

Table 15. ANOVA for job satisfaction

Result
The results of one way ANOVA shows an F-ratio value of
2.206 which is lesser than the table value of 2.237 at 5% level
of significance, hence we accept the null hypothesis. It is hence
inferred that there is no significant difference among the level of
the respondent groups in the job satisfaction scores.
Rating of Human Resource Management Practices:
Rating of the Human Resource Management Practices has
been conducted and the results are given as follows:
Grade/Opinion

Number of
respondents

Percentage of the total sample

Good

106

40.8

Excellent
Average

Satisfactory
Poor

Total

0

152
2
0

260

0

58.4
0.8
0

100.0

Table 16.
Human Resource Management Practices (HRM) Rating
Source: Data from the survey
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Table 16 gives an account of the human resource management practices rating using the grades: Excellent, Good,
Average, Satisfactory and Poor. The group ‘Excellent’ has 0
respondents, ‘Good’ has 106 respondents, ‘Average’ has 152
respondents, ’Satisfactory’ has 2 respondents and the ‘Poor’
group has 0 respondents.

hierarchy. Gender-wise, men tend to switch jobs frequently than
women. Among all these regression co-efficient, it is found that
gender and qualification affect the attrition scores either at 5%
level of significance. From One Way ANOVA, it is found that
there is a significant difference among the departments in the
average HR Practices, work atmosphere and organisational
culture & leave scores. Also it is observed that there is no
significant difference among the departments in the average Job
satisfaction scores. While considering the difference among the
level of the respondent groups, the analysis shows that there is
significant difference among the level of the respondent groups
in the HR Practices scores. Also it is found that there is no
significant difference among the level of the respondent groups
in the work atmosphere, dissatisfaction with rewards and hike,
organisational culture & leaves and job satisfaction scores.

7. Conclusion, Limitations & Future Scope

Figure 1. HRM Rating Percentage distribution

1 –excellent, 2 – good, 3 – average, 4 – satisfactory & 5 – poor.
Figure 1 shows that 58.4% of the respondents have rated
HRM practices as ‘Average’, 40.8% of the respondents have
rated ‘Good’, 0.8% of the respondents rated HRM practices as
‘satisfactory’, It may be noted none have rated the practices as
Excellent or Poor.
Inference:
From the above study it is found that 58.4% of the
respondents have rated HRM practices of their organization as
‘Average’ and 40.8% of the respondents has rated HRM
practices of their organization as ‘Good’. Therefore the HRM
practices of the organization need to improve so that attrition
can be minimised.

6. Major Findings

The responses shows that the distribution of male and
female respondents for the study is moderate. Among the respondents, majority falls in the age group of’ 25-44’ years. It is
observed that all the respondents possess experience ranging
from less than 1 year to above 10 years. From the total sample,
it is concluded that majority (38.9%) have an ‘engineering’
background, where employee attrition is highest. From the
responses, it is also found that majority of the respondents have
Diploma level qualification. It is also observed that from the total
sample more than half (62.3%) are from union workers group
and the rest of the respondents are in ‘Executives/officers group.
Rating for HR practices in the manufacturing firm shows that
more than 50% of the respondents rated HRM practices of the
organizations as ‘Average’. Therefore in order to reduce the
employee attrition the HRM practices of the organization need to
be improved significantly. Factor Analysis grouped the 13
variables considered in the primary data to 3 factors model and
each factor was given a name that associated with the corresponding variables. The factor names given are: Dissatisfaction
with rewards & hikes, Work atmosphere, and Organizational
culture & leaves. From the Multiple Regression analysis, it is
seen that age, gender, experience and the department they
work have impacted the overall attrition score negatively. Which
means that the employee’s attitude towards attrition decreases
when these variables increases. For example, respondents in
the older age group have lesser attitude towards attrition.
Employee Levels, salary and qualification affect the attrition
score positively. That is, people who are highly qualified and
draw more salary have higher level of attrition than those who
draw lesser salary or less qualified or in a lower level in the
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HR Managers in manufacturing firms have many challenges.
This study identifies some important elements that need
attention in the manufacturing firm. It is imperative for the
organizations to have an innovative and competent HR pool,
sound HR management practices with strong business knowledge. Organisational culture and granting employee leaves
emerged as the most critical factors affecting attrition rate in the
company. It has shown a significant difference in departments,
age group, and experience of the respondents, gender, salary &
qualification. Hence the company should have liberal leave
policies. Those who draw higher salary and those who are highly
qualified have higher level of attrition than those who draw
lesser salary or less qualified. Men tends to jump jobs more than
women employees. Since more than 50%of the respondents
have rated HRM practices of the organizations as ‘Average’, the
HRM practices have to be improved significantly for reducing
employee attrition. In the study, work atmosphere has been
emerged as the 2nd most critical factor responsible for high
attrition in the company, as it has shown a significant difference
between departments, qualification, gender & experience. It
shows that it is imperative that an organisation has a good work
ambience to bring down the attrition rate. The management also
have to ensure that their employees are treated well in the
organization. This case study can be generalized for other
manufacturing firms as most of the practices are common
among these firms. This study is limited to manufacturing firms.
Further study can be among cross section of sectors including
service sectors where the number of employees are more. This
study will enable the readers, researchers and practitioners (HR
Managers) to have a professional approach in addressing the
critical issue of employee attrition.
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Abstract

This paper explains the principles of integrating two areas considered necessary to maintain a sustainable business
performance. The first area focuses on a quality management system. This system is also based on various
conceptions to measure and assess business performance. A key performance indicator is the important element in
every quality management system within a business. We also present the Z-MESOT method, which is applied to
define consistency of these indicators in practice. The second area necessary for a sustainable business
performance is in defining a competency-based model and competences related to measurement and evaluation of
performance which have been extracted from other general competences. The goal of this paper is to identify the
most worldwide used group of indicators in manufacturing area, to identify responsibility and authority of the
measuring and evaluating quality management system, and to create an illustrative competency-based model of
quality management system within a business. This paper presents findings from qualitative research to eliminate the
risks of the Z-MESOT matrix that was transposed into the questionnaire. The questionnaire, as well as structured
interviews, helped identify differences in responsibility attributes of the Z-MESOT matrix in regards to the size of the
businesses researched.
Keywords: competences; model; Z-MESOT; quality management system; key performance indicators; consistency.

1. Introduction

According to 9.1.3 requirement stated in ISO 9001:2015,
organizations should analyse and evaluate appropriate data and
information arising from monitoring and measurement. Collection and analysis of relevant data is necessary to measure the
effectiveness of the management system and to identify
opportunities for improvement. It is important to look at quality
management system with more holistic approach and put
emphasis on stronger drive for evidence of analysis and evaluation of key performance indicators (Bratu, 2015; Zimon, 2016;
Fonseca, Domingues & Guimaraes 2017).
In the context of well-established quality management
system, the 5.1.1 requirement of ISO 9001:2015 refers that the
top management shall demonstrate leadership and commitment
by taking accountability for the effectiveness of the QMS
(Fonseca, 2015; Zimon, Gajewska & Bednarova, 2016; Schmeleva, 2017). Nowadays companies are characterised by the
apparent stage of development in perception of their responsible
employees. Responsible employees are considered as a key
component of the organization having impact on its core
business processes and activities. Employees in these organisations are considered as an asset or a treasure rather than
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variable costs and it is therefore necessary to regard them as
human capital (Campion 2011; Armstrong & Taylor, 2014). In
order to provide a long-term, sustainable and quality driven
production within a business, selecting and hiring the right
employees is a key. Employees selection procedure has become
a complicated process loaded with uncertainty (Dolobac, Mura
& Svec, 2016).
In context with the resource-based approach to achieve a
competitive advantage, i.e. perceiving an organisation as a
unique set of resources and competences based on which a
strategy for the best possible use of opportunities, is defined.
According to Königová & Hron (2012) application of competences in the management process enables the organization’s
requirements and the employee’s opportunities to interlink in a
way to permit their development in mutual harmony and to
ensure the organisation’s competitiveness in the market.
Competence criteria need to be established for each job
position. Competence criteria can be used to access existing
competence and determine future needs. Where criteria are not
met, some action is required to fill the gap. The 7.2 requirement
of the ISO 9001:2015 prove that the organization will determine
the necessary competence of persons doing work under its
control that affect the performance and effectiveness of the
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quality management system (Bratu, 2015; Fonseca, Domingues,
Guimaraes 2016; Zimon, 2016; Turcu, 2017). The application of
competences in the management process enables the
organisation’s requirements and the employee’s opportunities to
interlink in a way to permit their development in mutual harmony
and to ensure the organisation competitiveness (Königová &
Hron, 2012). “Competences are connected with future orientation and a developmental focus as they allow for the inclusion
of success factors” (Krausert, 2009, p. 185). The traditional job
definitions that are replaced by frameworks of competences are
supposed to be backwards-oriented because they are derived
using job analysis methods (Kalyani, 2016). Competency based
QMS have been tightly linked to the efforts of companies to
create a setting for the empowerment of their employees in
order to increase their competitive advantage, innovation, effectiveness, and performance (Draganidis & Metzas, 2006), but it
has been also related to corporate efforts to leverage a company
internal knowledge (Konigová & Hron, 2012), personal
development (Campion, 2011), and know-how sharing (Vazirani,
2010).
This paper provides the answer to research question how
competency-based approach in Quality Management System
(QMS) focuses on explicit defining responsibilities and
performance criteria of managers and employees of the
organisation as well as on defining essential activities they deal
with, which a key to success of the entire organisation. When
applying the competency-based approach to QMS, the identification of competences is a vital step of the company philosophy.
The first aim of this paper is to identify the most widely worldwide used group of key performance indicators in manufacturing
area. The second aim of this paper is to identify the attributes of
responsibility in a group of KPI according to Z-MESOT method.
The last aim of this paper is to create an illustrative competencybased model of QMS.

2. Literature review

Organisations are under great pressure to deliver value not
only to their shareholders but also to other stakeholders, and
they believe QMS can help them achieve this goal (Ittner &
Larcker, 2003). This may explain why many organisations are
investing heavily in the development and maintenance of QMS
(Neely et al., 2002).
In 1994, Armstrong extended the definition of “Performance
management” as “a means of getting better results from the
organisation, teams, and individuals by understanding and
managing performance within an agreed framework of planned
goals, objectives, and standards of achievement and competence.” More recently, Neely et al. (2002) defined a “performance metric” as the scope, content, and component parts of a
broadly based performance measure. Pritchard et al. (1990)
defined performance measures as “numerical or quantitative
indicators that show how well each objective is being met”.
Conversely, Neely et al. (2002) defined a performance measure
as “a parameter used to quantify the efficiency and / or
effectiveness of past actions”.
Tangen (2005) verified that a successful performance
measurement system is the set of performance measures (i.e. a
metric used to quantify the efficiency and effectiveness of an
action) that provides a company with useful information that
helps to manage, control, plan, and perform the activities
undertaken in the company. As proposed by Tangen (2005), the
performance measures must be designed to reflect the most
important factors influencing the productivity of the different
processes that can be found in the company.
QMS is, in fact, a dynamic package of mechanisms, which
should be considered as a whole in order to assess overall
effectiveness. Hence, the analysis of the effect of a single
mechanism on overall effectiveness has been found to be partial
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and problematic (Ittner and Larcker, 2003). Performance management is a daily management system that ensures the
organisation accomplishes its vision and becomes a high performing entity. It is based on a systematic approach. It focuses
on assigning work, enabling work to be carried out as planning
and evaluating performance. It leads to mutual success (Hopen,
2004).
Otley (2001) and Hopen (2004) stated that a QMS provides
the umbrella under which we can study the more formal processes that organizations use in attempting to implement their
strategic intent, and to adapt to the circumstances in which they
have to operate. Similarly, Bititci and his colleagues deﬁned a
QMS as the “process by which the organisation manages its
performance in line with its corporate and functional strategies
and objectives” (Bititci et al., 2012).
A more developed and detailed concept has been put
forward by Ferreira and Otley, who state that a QMS is
represented by the evolving formal and informal mechanisms,
processes, systems, and networks used by organizations for
conveying the key objectives and goals elicited by management,
for supporting the strategic process and ongoing management
through analysis, planning, measurement, control, evaluating,
and broadly managing performance, and for supporting and
facilitating organizational learning and changed (Ferreira &
Otley, 2009).

2.1. Key Performance Indicator and its integration
into Quality management system

The quality of information for managerial evaluation,
analysis, and merging of current and potential problems is cited
as a great contribution from performance measurement.
Measures that quantify objectives and enable the measurement
of strategic performance are key performance indicators (KPIs).
Selecting and implementing effective KPIs is important for any
company.
Without well-set KPIs system companies have no way to
measure their performance in relation to their strategic goals.
This system reflects the Critical Success Factors (CSFs) of a
company. The application of KPIs provides business executives
with a high-level, real-time viewership data of the progress of a
company. To be effective, performance measurements have to
be accurate, timely, aligned and a strong indicator of achieving
the business objectives (Kaplan, & Norton, 1996).
To help select appropriate KPIs, a company should create
the KPI assessment template that create, manage and analyse
data from KPIs so that they see how they might affect a project
and how to ensure that a target is being met. A 20-point Indicator
Design Template has for instance been created and used successfully in many companies.
KPIs in business environment are mostly quantitative information, which illustrate structures and processes of a company
(Ewert & Wagenhofer, 2008). In today’s society, KPIs are essential for planning and controlling (Verein Deutscher Ingenieure,
2006), through consolidating information (Gladen, 2005),
creating transparency and thereby supporting decision making
in management (Fiege, 2012; Hermann, 2013).
In today’s global economy, KPIs are important tools to
manage companies, because they highlight the most significant
factors, simplify complex subject matters, and create transparency. Various authors (Gladen, 2005; Verein Deutscher
Ingenieure, 2006; Lange, 2009), state that KPIs are the basis for
analysing and improving processes and benchmarks.

2.2. Competency-based Approach
in Quality Management System

On a daily basis we encounter terms such as competence,
competency, ability, responsibility and performance. One might
argue that terms such as competence, competency, ability,
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responsibility and performance are often placed within a more
empirical framework rather than a theoretical one. As scientific
disciplines have been evolving, including management and
various performance management systems in businesses (i.e.
Performance Management, Business Performance Management, and Corporate Performance Management), and Human
Resources Management, new knowledge has been acquired,
contributing to new and convoluted interpretations and understandings of the terms mentioned above. As some of these
definitions are still interchanging, extensive and, in many cases,
chaotic, debates are still being held on what these new notions
really refer to and what they consist of.
Various authors (Draganidis & Mentzas, 2006; Vakola,
Soderquist & Prastacos, 2007; Vazirani, 2010) consider “competence” and “ability” as interchangeable terms. Throughout the
course of employment relationship, an employee is executing
certain tasks that are beneficial for his/her employer. His/her
employment includes specific tasks, duties, authorities and responsibilities. Simultaneously, an employee has to socially mature
with practical skills and determination.
In the last six years, competence has been defined as the
social and individual maturity of an entity (Porvazník, 2007;
Vazirani, 2010). Competences are understood as a set of
behaviours or internal qualities of individuals executing their
responsibilities. In many cases, the authors refer to it as internal
characteristics of an individual and his/her motivation to undertake necessary efforts. We assume that these preconditions are
understood as an ability rather than a competence.
Armstrong (2007) refers to competence as an expert’s ability
and competency as deemed anticipated behaviour, or a type of
behaviour, which is necessary to reach expected goals through
teamwork, communication, team leadership and decision-making.
Bober (2008) assumes that competence can be literally
translated as power or authority. Power is closely linked to
responsibility for a specific performance. Vazirani (2010)
characterises competence as the minimum standard of work
performance and competency as a description of how to reach
certain performance standards for businesses.
It is necessary to proceed to a detailed and unambiguous
definition of the issue we are currently dealing with. We can refer
to the conclusions of Minárová (2014) who presents an initial
wording of a work position (including management positions)
based upon her knowledge from relevant expert literature.
According to Minárová, a work position is defined by “duties to
be executed and powers we need for proper execution and
responsibility for using such powers when carrying out a specific
duty which can be referred to as a competence” (Minárová,
2014, p. 49). However, a work position is limited by “personal
requirements of a candidate occupying a specific work position,
i.e. general and expert knowledge, practical and applied
abilities, social and personal maturity, which are all referred to as
abilities” (Minárová, 2014, p. 49). Porvazník (2007, p. 24) points
out that this term “clarifies what duties, powers and responsibilities an individual or a group of people (a team or an
organisation, an institution or an authority) should have.”
Competence is understood as all the duties, powers and
responsibilities related to a particular work position regardless of
who will be in charge of a specific competence.
Seková et al. (2013) defines competency as an ability to
execute duties and powers (authorities) effectively and to take
responsibility for actions. They perceive competency as preparability of the management subjects – shareholders,
managers and employees – to manage and govern their own
work, or the work of others, in order to create a real added value
as the main key to success. “Competent managers are
managesr who are capable of carrying out their work duties
whilst using their powers and bearing liability, i.e. being
prepared, having the experience, being personally and socially
mature thanks to their knowledge” (Minárová, 2014, p. 51).
Porvazník (2013) adds that competences can be delegated.
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Competency can only be acquired through knowledge and
experience.
As mentioned above, we may assume that an employee´s
competency includes his/her abilities and competences. Being
able to carry out one´s duties and being engaged are the main
characteristics of one´s ability including the following key assets
(or personal charakteristics): general and expert (professional)
knowledge (1), practical and applied abilities (2), social and
personal maturity (3), self-motivation (4). Certain conditions
have to be respected in order to execute certain work duties, i.e.
competence. Therefore, competence consists of: duty (1),
power or authority (2) and responsibility (3).
As all the phases of performance measures includes a
human factor, professional, practical and social requirements
have to be determined for those businesses which are obliged,
entitled and liable for a measurement process and business
performance evaluation (Moore, Cheng & Dainty, 2002).
Ambiguous and vague definition competences of subjects responsible for measuring and evaluating company performance
process, may result in incoherences and disorganisation.
Examples of subjects responsible for measuring and evaluating
company performance have form of shareholders, top management, company auditors, junior managers, the staff in the
controlling department or any other employees, for instance. A
subject to whom a competence for measurement process and
performance evaluation has been delegated, is solely
responsible for the quality of the performance management
process (Wagner, 2009).
Competence Management is based upon three determining
elements: continuous; i.e. an on-going effort, integrated; i.e.
systematic organisation of personal systems and instruments,
tuning; i.e. concerns dynamic linking of what the company
requires and what the individuals can, and are prepared, to do
(Tuček, Dlabač, 2013; Tučková, Tuček, 2011).
The arrangement of competences in a predetermined
manner is the general and key characteristics of a competency
model. According to Vazirani (2010), the majority of competency
models include 10 to 12 competences to be classified into
various categories. A competence model can be regarded as
one of the subsystems of business process management as it
creates the relation between activities and their implementors
(Sanchez & Levine, 2009; Manohar, 2017). A competence
model is the simplified system of business management,
including such elements as business activities or human
resources. By competence model is possible to identify real
responsibility for performance on an fundamental management
level. By sumarising the results in a business, a competence
model is created, with the aim of defining responsibilities and
powers of specific work positions for execution and
implementation of particular activities (Závadský, 2012). Various
problems can be solved and direct consequences can be drawn
by active engagement of employees in explicitely defined
responsibilities and their acceptance (Wagner, 2009, Verle et al.,
2014; Olšovská, Mura, Švec, 2016). When a system is created
by the company itself, it is necessary to adjust it according to
certain parameters, such as the size of the company, the
production programme, company culture and ways of doing
business (Tuček, Dlabač, 2013).
1. Research based on the identification of the
competences in QMS

The study in a form of the paper used qualitative research
methods to collect and analyse important data with emphasis to
attributes of Z-MESOT method related to responsibility for
measuring and evaluating performance. The qualitative methods of the research we used, deal with the examined issue in
more detail and put emphasis on a logical analysis of external
algorithmic variables. A qualitative approach was used due to
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the complexity of the issue in question. As there are various
approaches towards measurement systems and performance
evaluation systems in relation to their effectivity, specific
responsibilities and powers within this system are not taken into
consideration or explicitely defined in the competency-based
model. The content of the research is rather complex and
therefore appropriate methods of qualitative research should be
used.
The Z-MESOT (Measuring and Evaluation of Strategic and
Operational Targets) framework represents managerial and
systematic approach to measuring and evaluating performance.

It is mainly used when assessing the degree of consistency
within measurement systems and performance evaluations. The
managerial and systematic approach is based to determine the
attributes of specific indicators for measurement and evaluation
of business performance. Consistency is usually defined as an
agreement or compatibility, especially uniformity among the
parts of a complex matter. Ensuring consistency within any
system is a guarantee for long-term balance (Závadský et al.,
2016). The tool for which consistency of the performance
measurement and evaluation systems is identified is often
referred to as the matrix Z-MESOT, as shown in Table 1.

Table 1. Z-MESOT Matrix
Source: Závadský et al., 2016; Závadská, Korenková, 2017
The parametres for system functionality measurements are
represented by so-called Performance Indicators (PI). Every
Performance Indicator is used to research functionality of a
partial structure, or the whole business process. Defining a
consistency rate is a basis of systematic characteristics. A proposal for the attributes of performance measurement and
evaluation should be in line with a systematic approach to its
management. A consistent basis for good working QMS is a
model of Z-MESOT matrix. This matrix contains 21 attributes by
which we can test the QMS consistency. From the methodological point of view it is necessary to differentiate the attributes
by particular patterns even though all the attributes end up being
integrated into only one indicator. The Z-MESOT matrix contains
21 performance indicators divided into 4 groups (F1-F5 – formal
attributes, T1-T5 – attributes of the indicator target value, I1-I6
indicator measurement, E1-E5 – indicator evaluation) (Závadská
& Korenková, 2017).
In this paper, we analyse the attributes related to responsibility as a fundamental part of both managers´ and employees´
competences from Z-MESOT matrix mentioned above. Regardless of the method of performance measurement and
evaluation, every business entity has to execute these activities
(as part of their business). Závadský & Kovaľová (2011, p. 4)
assume that “implementation of specific activities is always
delegated to an individual employee or managers in charge of
the outcomes of business processes as well as its stability.” The
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Z-MESOT method supports a systematic approach towards
performance measurement and evaluation taking into account a
competency-based approach. Z-MESOT is interlinked with the
competency-based approach when it comes to those attributes
defining responsibility in the business performance measurement and evaluation. The Z-MESOT matrix includes four basic
attributes definining responsibility: responsibility for defining an
indicator – attribute F5 (1), responsibility for defining a target
value – attribute T1 (2), responsibility for performance measurement – attribute I1 (3), responsibility for performance
evaluation – attribute E1 (4).
Attribute F5 from Z-MESOT matrix is the first important
responsibility attribute. Indicators are usually defined by process
owners, level managers or even first-level management. It is
highly important to define responsibility for determining its target
value – T1. When defining an indicator it is often recommended
to determine its target value, too. It is fundamental to appoint an
employee in charge (I1) who will be responsible for monitoring
the values at the right periodicity (or at the right time) and at the
right place. In many cases, responsibility for indicator evaluation
(E1) is often connected with the responsibility for defining a
target value, i.e. when a manager is supervising his/her own
indicators. Responsibility for evaluation is also linked to
operative performance evaluation. This is exercised by
company managers or top management (Závadský, 2005;
Závadský & Hiadlovský, 2014).
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The qualitative research consisted of 4 basic phases. The
first phase is named a research conception because the
research problem was defined along with its main goal and
questions in the form of a structured interview in this phase. The
purpose of the qualitative research was to identify responsibilities and powers when measuring and evaluating
business performance in order to create illustrative competencybased model of the QMS. Within this phase a questionnaire
based upon the Z-MESOT method was made and this
questionnaire has several functionalities. The questionnaire
makes it possible to identify a consistency rate of performance
measurements and evaluations and also identifies “TOP 5 KPI”
of the selected enterprises when measuring and evaluating their
business performance. Finally we are able to categorise specific
work positions which will be responsible for defining attributes of
responsibility of the selected KPIs.
The second phase includes generating and collecting the
data. As the issue in question is rather complex and difficult to
research, individual structured interviews with managers in
charge of performance measurement and evaluation were held.
All the managers were running medium-sized and small
enterprises in Slovakia. Since the matrix comes across as rather
complicated when first introduced to participants, three separate
meetings were arranged with each company. At the first
meeting, managers in charge got acquainted with the basis of
the Z-MESOT method, its goals and research methods. The KPI
attributes were then analysed in a second meeting, together with
an open discussion regarding the university standpoint with that
from a more applied and practical business environment. An
agreement on the findings was then concluded at the final
meeting, which again serves as the basis for this research.
The industries that took part in the structured interviews
came from a wide variety of fields. The first round of interviews
was conducted in March 2017 and focused mainly on managers/directors who were responsible for quality management
systems, integrated management systems or quality management processes including performance measurements and
evaluations. The participants admitted that performance
measurements and evaluations are important tools for a
successful company management. The participants also
consider the Z-MESOT method not only as an identification tool
of consistency rate, but also as a new management style within
businesses or their departments. For the majority of the
businesses analysed, company performance is seen as an
important part of quality management.
The third phase of the qualitative research consists of
analytical and interpretational approaches. This type of research
is charakterized by complex, “thick” and disparate data. One
data set can be used for any other analyses with different
specialisation (a competency model – the attributes of responsibility, consistency identification – all the attributes).
The last phase of the qualitative analysis consists of
descpription and classification of work positions which are
related to the attributes of the Z-MESOT matrix in order to
develop a competency-based model of performance measurement and evaluation of a particular business. The main goal
was to understand the issue in more detail from a practical, as
well as a theoretical point of view. Practical view is presented by
managers point of view, because the topic of our analysis
represents an unseparable part of their daily duties. The research was carried out on the basis of the practical context of
the respondents, their experience and perspectives.
The qualitative research in general is focused mainly on
small groups of respondents and therefore our research sample
was rather limited (only 12 enterprises).
The companies that were included were all small and
medium-sized enterprises with foreign shareholders which had
already implemented performance measurements and evaluation systems. Based on the theoretical background a list of 15
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key performance indicators was made. New trends in
performance measurement and evaluation highlight the fact that
performance does not only concern the measurement and
assessment of financial or quantitative indicators. It is necessary
to reflect other fields of business (effectivity, productivity, etc.),
which can not always be measured by the way of financial
indicators. The chosen KPIs thus include both current financial
and non-financial indicators of business performance such as
finance and marketing, flexibility, productivity, quality, supplies,
production efficiency, defects and failures.

3.2. Research Results

Based on theoretical results and the key performance indicators for business performance, the following 15 KPI was
further explored by means of the questionnaire:
KPI1.
KPI2.
KPI3.
KPI4.
KPI5.
KPI6.
KPI7.
KPI8.

KPI9.
KPI10.
KPI11.
KPI12.
KPI13.
KPI14.
KPI15.

On-Time Delivery,
Manufacturing Cycle Time,
Capacity Utilization Rate,
Overall Equipment Effectiveness,
Inventory Turnover,
Manufacturing Costs as a Percentage of Revenue,
Productivity in Revenue per Employee,
Earnings Before Tax, Interest, Depreciation
and Amortization EBITDA,
Overall Labour Effectiveness,
Customer Reject Rate,
Defects per Million Opportunities,
Suppliers Quality Incoming,
Customer Satisfaction,
Cash Conversation Cycle (CCC),
Total Recordable Health and Safety Incident Rate.

The structured interview was divided into three parts. The
first one identified the category a business belongs to, what its
legal form is and what field of industry it can be classified in by
the type of their industry production. Twelve businesses participated in the analysis of their identification data, of which seven
were classified as large enterprises (public limited companies),
and five were classified as medium-sized industry businesses
(limited companies). The companies were differeed considerably
in terms of business, e.g. textile, leather and apparel manufacturing, plastics and rubber products manufacturing as well as
machinery and equipment manufacturing.
The businesses were classified according to the type of
production as KPIs are implemented differently in businesses
focusing on custom manufacturing in comparison to those who
focus on mass production or a combination of the two types.
One large business, and two medium-sized businesses specialised in custom manufacturing, accounted for 25% analysed
businesses. The majority of the businesses, i.e. four large
companies and three medium-sized companies, specialised in
mass production, which accounts for 58.33%. Two of the larger
businesses were considered to be a combination of mass
production and custom manufacturing as they focused on customers needs. These companies accounted for 16.67%.
Subsequent to the structured interviews, it is able to present
the results of attributes from the Z-MESOT matrix related to
responsibilities for KPI definition, determination an indicator
target value, measurement and evaluation of the above
mentioned indicators. As a result of the research synthesis, we
were able to draw two charts which included specific work
positions in relation to certain attributes of responsibilities for
every peformance indicator while still respecting the criterium of
the company size. The type of production seemed to be
important when determining the top 5 KPI from the proposed
indicators (the indicators defined as TOP 5 KPIs in the mass
production framework differed considerably from those that the
businesses referred to as custom manufacturing). In regards to
the attributes of responsibilities, only minor differences in work
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positions occured, mainly due to the size of the company. The
main difference between large and medium-sized businesses is
in the degree and significance of process orientation. All the
businesses we analysed have detailed process maps at their
disposal and defined owners of specific processes. These owners
are responsible for “performance indicator management”, which
is evaluated by their own integrated business management
system (Orion), or by using licenced management systems such
as Enterprise Resource Planning (e.g. SAP, Oracle, E-Business
Suite, QlickSense/View). Effectivity of ERP system implementation is generally higher in large businesses/ERP implementation is generally considered to be more effective in large
businesses. The medium-sized businesses we analysed used
mainly Helios Orange or Green, Microsoft Dynamccs Nav,
Microsof Cynamix AX, Exact Globe or simple table processors,
such as MS Excel, to measure and evaluate their business
performance indicators. Annex1 and Annex2 contain explicitely
defined responsibilities for performance measurement and evaluation in large as well as medium-sized businesses we
analysed.
As all of the proposed indicators are tightly linked to the
attributes of responsibilities in large businesses (through
process owners, as defined by the business information systems), they differ considerably in medium-sized enterprises, as
mentioned below in the analysis of particular KPI attributes. The
charts in Annex1 and 2 contain specific work positions which
were categorised according to the results of the structured
interviews we held with representatives of large as well as
medium-sized businesses. Table 2 defines specific work positions related to all the four corresponding attributes of the
Z-MESOT matrix in the medium-sized businesses we analysed.
The first KPI was defined by all the large and medium-sized
businesses as a key performance indicator. In large businesses
it is the Logistics Director (the owner of logistics processes) who
is responsible for defining the indicator and its target value in
order to minimalise, or at least maintain it, in case it is determined by a customer as well as for performance evaluation.
Large businesses stated that they were trying to eliminate human
failures, which may result in inaccurate KPI measurements or
mistakes in performance indicator measurement and evaluation.
They assumed that attribute I5 is defined by a specific ERP
system which is implemented and used in large businesses. We
may therefore assume that in large businesses, the same
person, i.e. the process owner, is responsible for defining the
indicator as well as its target value and measurements.
However, the same fact can not be applied to medium-sized
enterprises. Here, it is the Operations Manager that is
responsible for defining KPI1, i.e. for increasing the percentage
of customer orders that arrive on time and are tailored to
customers´ requirements. A target value in medium-sized
enterprises is determined by an Operations Manager either in
cooperation with a Logistics Supervisor, whereas in two out of
five businesses we analysed, it is only a Logistics Supervisor
who does so without any cooperation with an Operations
Manager. Logistics engineers are in charge of KPI1 measurements as they collect all the necessary data to be further
evaluated, either by a Logistics Supervisor or an Operation
Manager.
Manufacturing Cycle Time, hereinafter referred to as KPI2,
was defined by all the analysed large and medium-sized
enterprises as a key performance indicator. In large businesses,
the attributes of responsibility (F5, T1, E1) are connected with
owners of specific processes that the indicator belongs to. On
the basis of the structured interviews that were held, we
understood that four businesses measured and evaluated this
indicator at the logistics department – with a Logistics Director in
charge, while three businesses do so in the main production
process with the help of their Manufacturing Director. In
medium-sized enterprises, this role is delegated to the
Operations Managers in order to reduce the amount of time
taken to produce a product and deliver it to the customers. The
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indicator target value is usually determined in cooperation with
an Operations Manager and a Production Supervisor. In
medium-sized enterprises, such responsibilities are usually
delegated to lower management, i.e. a Production Supervisor,
which depends on the measured values (recording downtime or
time that is needed for retyping manufacturing facilites) in cooperation with production operators. Operations Managers were
fully responsible for evaluation the indicator in all of the
businesses we analysed.
KPI3, i.e. the Capacity Utilization Rate, was also considered
to be a key performance indicator. In all the large businesses we
analysed, the owner of the main production process, namely the
Manufacturing Director, was in charge of defining the indicator,
its target value as well as its evaluation. The Director would also
focus on maximising the indicator value in order to increase the
total utilized manufacturing output capacity. In all of the mediumsized businesses we analysed, the Operations Manager was
responsible for the four attributes of the KPI3 indicator – in other
words, we may talk about explicit definition of all the responsibility attributes.
Based the structured interviews, the indicator OEE – KPI4
was regarded as a key feature only by seven of the businesses
operating with the mass production. In contrast, this indicator
was not considered crucial for those businesses operating in the
field of custom manufacturing as their production facilities are
quite heterogeneous or not identically used (depending on the
type of production to meet the customers´ requirements). As a
result, the OEE indicator does not always belong among key
performance indicators. For those businesses operating in mass
production, however, this indicator is one of the most
fundamental features. As far as responsibility attributes in large
businesses are concerned, three businesses with custom
manufacturing did evaluate partially the attribute, but did not
define it explicitly. In the remaining four businesses, the
Manufacturing Director was responsible for defining the
indicator, while in large businesses Managers or Heads of
Departments dealt with evaluation of the OEE indicator. Two
medium-sized enterprises did not have responsibility attributes
explicitly defined for the indicator. The remaining three businesses considered the Operation Manager to be responsible for
its definition and evaluation. The structured interviews showed
that specific responsibility attributes were delegated to different
employees and therefore these were not strictly defined. The
target value was not determined only by an Operation Manager,
but also Maintenance or Improvement Supervisors. Besides
Maintenance and Improvement Supervisors there was also
Quality Managers, but only through their formal job description.
Indicator values were measured by production operators
managed by a Production Supervisor. In two of the businesses
it was the Operations Manager who was responsible for
measuring the OEE indicator, and there is a Maintenance and
Improvement Supervisor in one medium-sized business.
Inaccurate delegation of responsibility may result in incorrect
approaches in measurements and evaluations, because when
duties, authorities and responsibilities are not properly defined,
this may give rise to numerous arguments among the staff on
different management levels and eventually lead to a drop in
performance of the whole business.
The Inventory Turnover indicator, referred to as KPI5, was
seen as a key performance indicator. In large businesses
responsibility attributes of the Z-MESOT matrix were clearly
defined by the owners of the processes, i.e. Logistics Directors.
In medium-sized enterprises there was an Operations Manager
responsible for definining the Inventory Turns indicator and a
Logistics Supervisor who was in charge of determinining the
indicator target value as well as its evaluation. The Operations
Manager would then evaluate the two processes. There were
various people responsible for measuring the Inventory Turns
indicator, e.g. Logistics Engineers who managed Logistics
Supervisors followed by Production Supervisors and Assy
Coordinators in three cases. Two of the businesses did not,

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

QUALITY MANAGEMENT

however, define the I5 attribute. This might be an indicator of
inconsistency in defining responsibility attributes of the
measurement and performance evaluation systems.
KPI 6, i.e. the Manufacturing Costs as a Percentage of
Revenue attribute, was regarded as a key performance indicator
by all the large businesses that were subjected to analysis.
However, medium-sized enterprises classified it only as a performance indicator despite its regular measurement and
evaluation. The owner of financial business processes was fully
responsible for its definition, determining its target value as well
as its evaluation. In three of the large businesses, this work
position was defined as a Purchase and Finance Director while
in the remaining companies it was referred to as a Finance
Director or a Chief Financial Officer. In the case of medium-sized
enterprises, there were various work positions related to
responsibility attributes of the KPI6 indicator. These were
General Managers or any other representative within top management who was responsible for measuring and evaluating the
given indicator. Their main goal was to focus on the reduction of
the total manufacturing costs. The whole process included a
Financial Controller who dealt with the finance whilst the
Revenue and Operations Manager focused on planning,
budgeting and manufacturing costs. However, the Financial
Controller was considered to be fully liable for these processes
in medium-sized enterprises.
Productivity in revenue per employee was often referred to
as KPI7 and classified as a financial key performance indicator
by all of the large enterprises we analysed. In case of the KPI6,
all of the responsibility attributes were delegated to the
Purchase and Finance Director or the Chief Financial Officer,
even though in some large businesses HR Managers and
Operations Directors participated herein, even though these
were not considered owners of financial processes and
therefore not defined in the E1 attribute. Medium-sized
enterprises regarded KPI7 as a key performance indicator,
which is almost identical to KPI6 when it comes to responsibility
attributes. The only difference was HR Coordinator who is
responsible for I1 attribute related to measurement in four
busineses. Their main goal was to control and improve productivity in revenue per employee.
Earnings before tax, interest, depreciation and amortization
(EBITDA) hereinafter referred to as KPI8, was always referred
to as a key performance indicator for all of the large and
medium-sized enterprises we analysed. In large businesses, it
was the Chief Financial Officer, as a member of top management, who was responsible for defining the indicator and its
target value. The Chief Financial Officer did not however, evaluate the indicator, as he/she cooperated closely with the
Financial Analysts. In medium-sized enterprises, the General
Manager was in charge of the above mentioned duties, while the
target value of EBIDTA was determined by the Financial
Controller. A bookkeeper was considered fully liable for
measuring KPI7 even though its evaluation was delegated to the
Bookkeeper and the Financial Controller.
KPI9 represents one of the most modern and the most
sophisticated indicators which is supposed to become a highly
important and significant metrics measuring business performance of human resources in future. Kronos corporation from
the USA (American Experts at Improving the Performance of
People and Business) is claimed that Effective labour contribution is accomplished when managers can see and manage
the three OLE elements — availability, performance, and quality
(similar to OEE, but applied at HR). A manufacturer can improve
shop floor productivity, and therefore the level of profitability, by
understanding the interdependency and trade-offs of these
three factors and managing them in real time. From all of the
businesses we analysed, only one large corporation implemented this indicator, even though they did consider it a PI
rather than a KPI. Due to inconsistency in performance
measurement and evaluation in the case of this indicator, the
attributes F5 and T1 are not strictly defined herein. The HR
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Manager and the HR assistant were responsible for performance measurement and evaluation. Other large and mediumsized enterprises did not measure the indicator or did not even
implement it into their practices.
Customer Reject Rate or KPI 10 did not represent a key
performance indicator in the large businesses we analysed (%
of complaints is only considered as a performance indicator)
while three of the medium-sized enterprises consider this indicator as a KPI. When it comes to responsibility attributes for
KPI, we assumed that the three large businesses we analysed
did not explicitly define the responsibility attributes. The
remaining four large businesses defined this indicator vaguely
and therefore they had to use a lot of effort when determining
responsibility. It was discovered that in large businesses, the top
management representative (CEO) or a Chief Marketing Officer
were responsible for defining the indicator, while the Quality
Director defined its target value and a Quality Manager, or a
CRM Manager, would be in charge of measurement and a
Quality Manager for its evaluation. In the sample of mediumsized businesses we analysed, this indicator was measured and
evaluated by all the corporations of which the three consider it a
KPI. The General Manager was responsible for its measurement
and target value definition while the number of complaints was
recorded and administered either by the Quality Manager or the
Quality Assurance Engineer with the Quality Manager responsible for its evaluation.
The Parts Per Million indicator was seen as a key indicator
for all the medium-sized, as well as the large enterprises, we
analysed with mass production, while none of the businesses
dealing with custom manufacturing, evaluated or measured the
indicator. As this indicator relates to various types of waste,
defects and failures, its main purpose is to reduce the amount of
these factors within a given process, though mainly in manufacturing. The Quality Director was responsible for specific
responsibility attributes in large enterprises whilst cooperating
with the Quality Manager in the evaluation of the indicator. In
medium-sized enterprises it was the Operations Manager who
was considered to be responsible for its evaluation and determining specific steps leading to improvement or preservation of
the required quality. The target value was set by the Operations
Manager in cooperation with the Quality Manager. Many other
employees were responsible for measuring the indicator, e.g.
Production Supervisors, Production Operators, Assy Coordinators, Process Engineers or Quality Control Engineers as the
data were collected from different company departments and
summarised by the Operations Manager. In medium-sized enterprises the data were collected in writing, which might have
affected its accuracy.
KPI12, hereinafter referred to as Supplier Quality Incoming
was not considered to be a key performance indicator by any of
the large and medium-sized companies (only as an ordinary
PI). In large businesses, it was the Purchase Director, or the
Purchase and Finance Director, who were responsible for
defining the indicators. The target value and its evaluation was
delegated to the Quality Director as he/she would evaluate
suppliers and input quality in order to increase the value of this
particular indicator, but also to ensure the supply from a supplier
at a right time, at a right place, in a right quality. In medium-sized
enterprises the General Manager was in charge of defining the
indicator while its target value and evaluation is a competence
of Quality Manager. The Manager dealt with integral evaluation
of the measured data in cooperation with the Quality Assurance
Engineer, the Assy Coordinator or the Procurement Assistant.
The Customer Satisfaction Index (KPI13) was regarded as
essential and fundamental only for the businesses with custom
manufacturing as this feature was not considered a key
performance indicator in any of the mass production businesses
we analysed. However, all the enterprises did measure and
evaluate the indicator. Large and medium-sized enterprises with
mass production did not explicitly define responsibility attributes
as they were determined only in businesses with custom ma-
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nufacturing. It was the Chief Marketing Officer who was
responsible for responsibility attributes in large enterprises. In
medium-sized enterprises responsibility F5 was delegated to the
General Manager while responsibility T1 and E1 was ensured by
the Quality Manager with the Quality Assurance Manager in
charge of measuring the indicator. There was no marketing department in the company hierarchy of medium-sized enterprises
operating in the production industry.
The KPI14 attribute, also referred to as the Cash
Conversation Cycle (CCC), was not considered to be a key
performance indicator for the majority of the businesses we
analysed, but rather a key indicator for cash-flow. This indicator
put emphasis on possible fluctuations or a discrepancy between
payables and obligations. In large businesses, it was the Chief
Financial Officer who was responsible for the F5, T1 and E1
attributes. In medium-sized enterprises the responsibility attributes were identical to other analysed financial indicators (e.g.
KPI8).
The Total Recordable Health and Safety Incident Rate was
the last indicator to be analysed. Some of the businesses we
analysed regarded this (indicator) as a key indicator, while
others did not. The large businesses outsourced this process
and therefore there is no exact definition of the attributes F5 and
T1. It was the Quality Manager or an HR Manager that was
responsible for measuring the indicator, the Quality Director or
the Integrated Management System Manager dealing with its
evaluation. Three medium-sized enterprises did not clearly
define the KPI15 responsibility attributes, while the remaining
two businesses delegated this responsibility to the Quality
Manager with the Quality Assurance Engineer being fully liable
for measurements and evaluations of the KPI15 indicator.

4. Discussion and proposal
of the competences

Managers need to be proactive in order to better adapt
successfully to a rapidly changing business environment. Company managers need to utilise all the potential that exists within
the company. Consequently, knowledge of the dramatic environmental changes is not the sole responsibility of managers
themselves, but also that of the employees, so that they can be
independent but also contribute to progress of the whole
corporation (Meybodi, 2015).
The paradigms of Human Resource Management (HRM) are
adapting to the changing demands of the working environment
and the employees. Competency-based Human Resources are
paradigm examples of HRM (Sanchez & Levine, 2009). The
tendency of research on HRM is rarely associated with organisational performance. An integration of these concepts can be
found in research conducted by Draganidis & Mentzas (2006),
Bober (2008) and Konigova & Hron (2012). Meanwhile, the
purpose of this study is to examine the role of HRM and
competence modelling in order to improve organisational performance by explicitly defining all the attributes related to
responsibilities.
The proposed competency models could be used in practice
for example in managing QMS, creating job descriptions and
specifications related to QMS, as well as eliminating contradictions and conflicts in the form of unclear responsibilities in
QMS.

4.1. Novelty of the research

On the basis of the analysed indicators, we created 9
competency-based models of quality management systems
based on the most worldwide used indicators in this area. These
competency-based models of QMS consist of 15 indicators and
work positions which are defined in specific attributes of the ZMESOT matrix. There are competences to be recommended
(based upon a specific indicator) linked to particular respon-
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sibilities. Competence models always include 10 competences
and 3 basic groups of competencies that are divided into
Academic competencies (general and expert knowledge – 1st
group), Workplace competencies (practical and applied abilities
– 2nd group) and Personal effectiveness competencies (social
and personal maturity – 3rd group) in order to draw a line
between competences and abilities.
Competences KPI 1

1. distribution design, sourcing 6. transportation, distribution, logistics
and management duties
tasks
2. global trade compliance
(mostly large companies)

7. distribution requirements planning,
inventory management, demand
management and its forecasting,

4. supply chain continuity
planning

9. risk management, warehouse
management, supply chain
synchronization, strategic sourcing
and purchasing, business strategy

3. sourcing and supplier
management

5. transportation sourcing and
contracts concluding

8. work with ERP and MRP systems

10. standards (logistics area),
process improvement, lean
management, benchmarking

Table 2. Competences KPI1
Source: Own processing

KPI 1 is an indicator of process and supply chain efficiency
that measures the amount of completed goods or services
delivered to customers in time. This indicator helps determine
how efficient a company is at meeting the customers´
requirements or/and agreed deadlines. The competences in
Group 1 should include theoretical as well as practical knowledge of logistics, supply chain fundamentals, operations and
management fundamentals, mathematics and statistics, etc.
The second and the third group of competences are rather
universal for any indicator that would be analysed (KPI1-KPI15).
The second group of indicators include, e.g. problem solving,
decision making, teamwork and collaboration, accountability,
customer focus, managerial functions applied in practise,
conflict management, analythical thinking, computer skills,stress
resiliency, time management etc. The third group consists of
integrity, coutinuous learning, effective communication, active
listening, interpersonal skills and emotional intelligence.
Competences KPI2

6. quality assurance and
1. manufacturing process design and
continuous improvement development + continuously improving
ensure product and process
the manufacturing process
meet QMS requirements
2. set up, operate, monitor, control
7. assure sustainable
and improve manufacturing processes development and ecological
and schedules
principles of manufacturing

3. maintenance, installation and repair
8. work with ERP and MRP
coordination - optimize manufacturing
systems
equipment and systems
9. assurance of Health, Safety
and Security - employ
4. supply chain continuity planning
equipment, practices and
procedures

5. logistics - monitor the movement
and storage of materials and products
in coordination with suppliers, internal
systems and customers

10. standards (ISO....),
process improvement, lean
management and
benchmarking

Table 3. Competences KPI2
Source: Own processing

KPI2 is the average number of days generally required to
process a work order, i.e. the time it would take for a customer's
request for a product, standard and customised, to reach the
appropriate manufacturing facility and be ready for shipping.
The first group of abilities includes (in general) theoretical knowledge of logistics, manufacturing, mathematics and statistics,
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but also practical skillsets.
Competences KPI3 & KPI4

1. coordinate, manage and monitor the 6. responsible for production,
working and its progress of production procurements and planning
departments in the company
of daily operations
2. review financial statements and
data, prepare and control operational
budgets, inventory and plan effective
strategies

7. plan, schedule, review
workload and employees to
being met on a cost-effective
basis

3. improve processes and policies,
formulate and implement procedures to
8. work with ERP and MRP
maximize output and effectiveness,
systems
monitor adherence to rules and
procedures
9. risk management,
warehouse management,
supply chain synchronization,
4. monitor and evaluate performance of
strategic sourcing and
the employees, the equipment being
purchasing, business
used and the company itself
strategy, change
management and
maintenance management
5. ensure the production teams has
enough time to manufacture and
deliver products for customers as well
as general time management

10. standards (production
area), process improvement,
lean management and
benchmarking

Table 4. Competences KPI3 & KPI4
Source: Own processing

KPI3 is the percentage of capacity utilisation level, which
gives insight into the state of the economy, or the state of a
company, at any given point in time. Capacity utilisation is an
important operational metric for businesses, and it's also a key
economic indicator when applied to aggregate productive capacity. KPI4 is a widely used performance indicator in manufacturing industries around the world. It is a measure of asset or
equipment utilisation. OEE is indicated by the product of the
availability index, performance index and the quality index. The
first group adopts relevant industry and production knowledge
and experience, operations management knowledge, IT skills,
project management knowledge, maths and statistics knowledge etc.
Competences KPI5

1. distribution design, sourcing
and management duties
2. schedule shipments and
deliveries

3. maintain warehouse
inventory, analysing product
orders to research the need for
keeping certain items in
warehouse, maintain sufficient
inventory levels
4. supply chain continuity
planning

6. quality control of inventories,
oversee and monitor availability of
stock to reduce shortages
7. managing daily schedules of
inventory turns and deliveries of
inventories
8. work with ERP and MRP systems
9.employ practices and procedures
of warehousing, review inventory
needs, support simplification and
standardization of processes to
accelerate logistics efficiencies,
suggest solutions for improvement,
maintain logistic documentation

5. logistics - monitor the
movement and storage of
10. standards (warehousing),
materials and products in
process improvement, lean
coordination with suppliers,
management principles
internal systems and customers,
build relationships with vendors
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KPI5 is an efficiency indicator of production planning
processes and sales/marketing management. This is an
important metric and should be regularly evaluated, depending
on the industry and finished goods. Inventory holding costs can
be a substantial portion of operating/inventory costs and could
reduce cash flow.The first group of competences include e.g.
logistics, shipping and warehousing management knowledge
and skills, inventory system experience, and so on.
Competences KPI6&KPI7
1. preparation of the company
financial statements
2. oversees month-end closing
and year-end closing and
coordinates and assigns duties
to the staff

6. cooperation with sales department
and operations department
7. financial forecasting and meetings
with top management about
budgeting and reviewing strategies to
meet overall goals and objectives

3. evaluates departmental
performance and makes
adjustments to daily operations
8. work with ERP and MRP systems
when needed to ensure the
department meets overall
objectives
4. provide guidance and
direction to employees to
ensure work is performed in
9. risk management, financial
and efficient, timely and
management, business strategy
knowledgeable manner,
statistics and measure financial
indicators related to employees
5. contracts control (financial
aspects)

10. standards (accounting, taxes....),
work closely with financial institutions
and stakeholders

Table 6. Competences KPI6 & KPI7
Source: Own processing

KPI6 is essential in a business ability to reduce manufacturing costs, whether it is through adjustments to materials,
labour or overheads. Comparisons between the plants can give
leaders insight into how to load them, whether to substitute raw
materials and even renegotiate purchase contracts to reduce
costs. KPI7 can be calculated on several levels; on a company
level, department level and even production line level. Revenue
per employee shows areas with the lowest and highest ROI. The
first group of competences includes e.g. knowledge of Generally
Accepted Accounting Principles (including IFRS), reporting
knowledge and skills, contracts law and so on.
Competences KPI8&KPI14

1. preparation of the company
financial statements, reports
and special analyses, be a
business partner to the CEO

2. oversees month-end closing
and year-end closing and
coordinates and assigns duties
to the staff as needed, manage
finance, accounting
3. manages and supervises
financial accounting, tax and
compliance departments with
overall responsibility for hiring,
disciplining employees
4. timely, accurate analysis of
budgets and financial reports,
oversee completion of timely
annual audited financial
statements
5. provide strategic financial
input and leadership on
decision-making problems
affecting the business

6. cooperation with sales department
and operations department, HR
department (new, modified
disconnect sales orders,
problems....)
7. forecast and improves the
timeliness and accuracy of cash flow
and management of the billing and
collections process
8. work with ERP and MRP systems
9. risk management, financial
management, business strategy,
develops and advises on business
development and strategic planning,

10. standards (accounting, taxes....),
work closely with financial
institutions, customers, vendors,
auditors and companies owners

Table 7. Competences KPI8 & KPI14
Source: Own processing
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KPI8 is the calculation of a business unit or a company
earnings, prior to having any interest payments, tax, depreciation, and amortization subtracted for any final accounting of
income and expenses. EBITDA is typically used as a high level
indication of the current operating profit of a business. KPI14 is
the duration between the purchase of a manufacturing plant or
a business unit inventory, and the collection of payments/
accounts receivable for the sale of products that utilise that
inventory – typically measured in days. Competences of the first
group of these indicators are identical with the indicators KPI6
and 7.
Competences KPI9

1. implementation of HR
programs, identify opportunities
for improvement, manage the
work of reporting HR, develops
and monitor annual budget

6. cooperation with other
departments

2. establish HR departmental
measurement that support the
accomplishment of the company
strategic goals, prepares
periodic reports
3. evaluates departmental
performance and makes
adjustments to daily operations
when needed to ensure the
department meets overall goals
and objectives

4. provide guidance and
direction to employees to
ensure work is performed

7. establish the standard recruiting
and hiring practices and
procedures, formulate HR policies
and objectives
8. work with ERP and MRP
systems, manages, develop and
maintenance human resources
information system (employee
Intranet...)

9. HR management, business
strategy, coach and trains managers
and employees, law in HR

10. manages a process of
5. coordinate all HR training
organizational planning that
programs, implementation of the evaluates structure, job design and
performance management
personnel forecasting, evaluate
system including performance
plans and change plans, deal with
development plans
conflict situation between
employees

Table 8. Competences KPI9
Source: Own processing

KPI9 has a similar structure as OEE indicator, but Overall
Labour Effectiveness is divided into its constituent parts:
Utilisation (direct hours vs attendance hours), Performance
(actual speed vs standard speed), Quality (per cent labour hours
lost to rework). The first group consists mainly of knowledge and
experience from the field of HRM
Competences KPI10&KPI13

1. develop and implement
customer service policies and
procedures, define and
communicate customer
service standards
2. review and assess
customer service contracts
3. ensure the necessary
resource and tools are
available for quality customer
service delivery

6. cooperation with other departments
7. monitor accuracy of reporting and
database information, analyse
relevant data to determine customer
service outputs

8. work with ERP and MRP systems,
manage, develop and maintenance
information system (employee
Intranet, newsletters...)

9. CRM, Business strategy, contracts
4. review customer complaints,
law, maintenance CRM database,
track customer complaint
identify and improve quality of
resolution
service, productivity and profitability

5. handle complex and
escalated customer service
issues

38

10. co-ordinate and manage
customer service project and
initiatives,

Table 9. Competences KPI10 & KPI13
Source: Own processing

KPI10 is a quality measure, which reflects the number of
completed units rejected or returned by external customers
expressed in parts per million. Calculations should include parts
reworked by customers. The KPI 13 Customer Satisfaction
Index is a universal analytic tool designated for measuring
customer satisfaction with a product, service or a company as a
whole. It helps to explain the reasons behind a customer
satisfaction or dissatisfaction.The first group of competences
includes CRM knowledge, customer service principles, proficiency in CRM systems, etc.
Competences KPI11&KPI12&KPI15
1. ensure that the QMS
conforms to customer, internal,
ISO norms and regulators
requirements
2. ensure evaluation of and
reporting on quality systems

6. cooperation with others
departments, analysis of suppliers,
database of suppliers, assessment of
suppliers (material quality, corrective
action, delivery quality and QMS
monitoring)
7. report on the performance of QMS
(results of quality audits, corrective
actions), + improvements

3. manage the monitoring,
measurement, review of
internal processes, especially
those that affect the quality of
product

8. work with ERP and MRP systems,
manages, develop and maintenance
information system (employee
Intranet, newsletters...)

5. work with customers,
employees, contractors,
outsourcing firms to develop
product requirements, deal
with its problems

10. monitor the completion of tasks
and ensure good performance and
record on appropriate systems

4. lead a team of quality
9. quality management, perform root
engineers, inspectors, auditors,
cause analysis and resolve problems
analysts, technicians,

Table 10. Competences KPI11 & KPI12 & KPI15
Source: Own processing

The KPI11 is considered as one of the few important Six
Sigma metrics. It is the ratio of the number of defects (flaws) in
one million opportunities when an item can contain more than
one defect. KPI12 is essential because the quality of materials
usually determines the quality of the end products. If the quality
of the materials supplied is low, the expenditure for product
repairs increases. In an ideal situation this means an extra cost
to the manufacturer. Employers and people in charge have to
report incidents – KPI15. Casualties and life-threatening injuries,
like amputations, have to be reported immediately. Other
serious incidents should be reported as soon as the employer
has been made aware of the incident. The first group of
competences includes e.g. QMS knowledge and skills, manufacturing and environment management knowledge and skills,
experience in Quality Assurance, Lean Manufacturing and skills/
knowledge in mathematics and statistics.
Limitations and bariers of the research

Many of the organizations, we interviewed, stated that
factors such as identification, utilization and implementation of
the competencies in full range is difficult and time-consuming.
Quality managers consider competency-based approach as an
HR process, rather than a QMS useful tool. But they see a connection between performance excellence and this competence
model, because it means clear communication of the competences for which employees are accountable.
Alignment of competences development with QMS goals is
weak. Many organizations have not defined critical job responsibilities and success criteria. In the absence of competency
procedures, we can claim that organizations are not focused on
developing competences needed for achieving QMS goals. The
limitation of the research we can also see in the proposal of the
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competency-based model, which can be applied only in QMS
area and competences are related to particular KPIs. The
unclear definition of the responsibility attributes according to ZMESOT matrix, can cause a problem in dealing with critical situations where it is not possible to determine direct responsibility
for mistakes in measurement and performance evaluation. The
research was not dealing with other attributes of the Z-MESOT
matrix in detail.

5. Conclusion
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Appendix 2. Explicit defined responsibilities by Z-MESOT (medium-sized)
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Abstract

The issue of quality management systems improvement at industrial enterprises is considered quite acute. In this
view, it is important to look for new opportunities to improve output quality. One of the solutions to quality improvement
seems to be an application of risk-oriented approach to quality management at the enterprise. The purpose of this
article is to demonstrate the application of the risk-oriented approach at the certain industrial enterprise. The system
of quality management of the enterprise has been analyzed, threats and problems have been identified, the list of
probable risks at the industrial enterprise has been worked out, and the algorithm of the risk-oriented approach
application at the enterprise has been offered in this article.
Keywords: quality; quality management system; risk; risk-oriented approach; risk measurement.

1. Introduction

Nowadays performance quality improvement of industrial
enterprises based on improvement of quality management
systems (QMS) is considered one of the most efficient ways of
economic crisis overcoming. Quality management can be seen
as three main components: quality control, quality assurance
and quality improvement (Shilnikova, H.V.& Belyankova O.A.,
2016). There arise some problems because of the lack of
attention of top management and enterprise specialists to the
issue of management strategy (Andreeva T., Popova L., Yashin
N., Zhulina E., 2018). In connection to the necessary transfer to
a new version of the standard GOST R ISO 9001, many
businesses, including industrial ones, have faced an issue of
risk-oriented approach implementation in their business activity.
Risk management is closely connected to the modern spoton issues of QMS development. Risks can be the result of highly
unstable environment or the outcomes of inefficient enterprise
performance. Hence, according to international standards (IS)
ISO 9000 version 2015, it is highlighted that strategic goals of
industrial enterprises quality management can only be achieved
taking into account risk measurement. Risk management in
QMS, according to these standards, is a compulsory component
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of the system. At the same time there has not been yet enough
methodology worked out to manage and measure risks in QMS.
These days risk management, in a view of new version
GOST R ISO 9001-2015 implementation, is becoming a critical
element of QMS. It makes the issue of risk management in
quality one of the most urgent to solve.
A peculiar feature of this standard is that it is based on riskbased thinking. The concept of risk-based thinking has always
been mentioned in international standards ISO 9001, and this
new version puts risk-based thinking forward and includes risk
management in a list of obligatory requirements for QMS
development, implementation, functioning and constant improvement.
On the one hand, the requirements of international standard
ISO 9000 specifically emphasize the issue of risk prevention in
a view of sustainable development. In accordance with the new
standard requirements, each organization has to research and
analyze its immediate environment and plan possible risks.
On the other hand, an enterprise can apply a broader
approach to risk management than the one required by the
standard GOST R ISO 9001-2015, depending on a particular
situation, and can react in a certain way according to any risk
management guideline documents.

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

QUALITY MANAGEMENT

High quality of the enterprise products is one of the most
important factors influencing the competitiveness of the
enterprise and its successful development. One of the main
objectives of the enterprise in a view of quality is to produce the
output which is manufactured according to the Russian and international quality standards and favourable with the customers.

2. Data analysis

Hereby we determine the tasks an enterprise has to fulfill for
the efficient functioning of the quality system:

1. Functioning of quality management system in full
compliance with the international standard requirements
on production, in particular with ISO 9001.
2. Maintenance of high level of product quality.
3. Product Validation in accordance with the current customer standards.
4. Constant improvement and development of quality system.
These tasks can be solved provided the following principles

are observed:

 The principle of manager’s personal responsibility for the
production quality;
 Maintenance of sufficient amounts and quality of resources necessary for quality system functioning;
 Clear-cut understanding and communication of personnel
duties and production requirements;
 Sustainable development of quality management processes;
 Efficiency of product development and product distribution processes in a view of quality.
The management has to:

 be liable for the quality policy implementation;
 apply the strategy of sustainable quality improvement;
 act according to the principles of practicability and
efficiency while distributing resources and planning the
business activities.

Russian industrial enterprises usually operate according to
the following quality management system (QMS) guideline
documents (Figure 1).

Information users

Policy framework

Company’s structural units

Company’s standards, coordinating the processes and procedures
of QMS, functioning order and regulations

Managers, consumers, regulatory
authorities and supervisory bodies

Company’s staff

Policy and objectives on quality; quality guidelines

QMS working documentation: control design documentation,
organizational and management documentation, company’s
management structure. Article on company’s structural units, job
descriptions, quality plans and programs, plans and schedules of
control etc.

Contents of the documents

Policy and objectives on quality, QMS
description
description, way of functioning,
assessment of results

Manageable tasks description, duties
and responsibilities of the staff

Figure 1. QMS guideline documents of an industrial enterprise

If the company gains QMS certificate, this provides the company with certain warranties to getting license on some products,
participating in state tenders etc. Moreover, certified QMS of the
company increases the company’s creditworthiness for both
customers and partners.
Quality management system is known to be based on 7 main
principles that should be implemented by an industrial company.

1. Consumer orientation. One of the company’s main
objectives is to satisfy customer’s needs. Because of this, the
company constantly monitors and studies customer’s needs to
determine the divergence of real customer needs with the existing product properties. Fulfillment of customer needs is one of
the key goals in QMS processes and is provided through the
compliance strategy realization.
2. Manager’s leadership. Company’s management is responsible for company’s activities development and integrity of
the goals. They create and maintain the working environment in
the company where the staff feels fully involved in achieving
company’s objectives. QMS efficiency can be evaluated by the
level of manager’s personal responsibility; the degree of all level
management involvement in QMS development and creation is
also critical. Managers of all levels have to transfer from control,
enforcement and penalty system to the system of clear-cut
manageable coordinated tasks that are eligible to the company’s
goals. They have to create the working environment in which all
the workers would be eagerly involved in achieving company’s
goals and provide them with necessary resources.
3. Workers involvement. People are the main part of a
company. To implement this principle in full the following activities should be arranged by the company:
 Opinion of the staff is taken into account when the goals
are set;
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 People are motivated by different stimuli to achieve positive results in the field of quality;
 Building of a favourable corporate culture that helps
every member of the staff to achieve goals.

However, these activities are not sufficient to increase staff
involvement in QMS improvement. Low staff involvement in
QMS improvement makes the company increase control expenditures as there will be more control necessary when the
workers are indifferent to results.
4. Process approach. Quality management system of a
company can be seen as a combination of interconnected and
coordinated processes.
5. Sustainable development and improvement is the fifth
basic principle of QMS in industrial company. In order to constantly improve and develop its activity the company regularly
arranges monitoring and auditing of its performance. Different
systems of records can be applied for this control. For instance,
technical system of records analyses customer’s claims for
certain faults reclaiming, and can be helpful for quality improvement. Personnel records systems can provide information on
morale and motivation.
6. Decision making is based on factual information. Factual
data concerning company’s performance are analyzed with the
use of different QMS tools, through Pareto analysis, Ishikawa
diagram, bar charts, special graphs etc. to gain substantial data
for making decisions.
7. The last principle of quality management system is the
principle of management of relationships. The quality of raw
materials and purchased component parts is gained through the
insistence on high standards and active collaboration with the
suppliers in the field, provided they also improve their quality
systems, arrange efficient production and assure high quality of
supplied components and materials.
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3. Results and Suggestions

We have studied many industrial companies and found that
many of the enterprises have no practice of risk management.
This issue is quite critical today as, in a view of fierce competition and vulnerable economic situation both in Russia and
globally, losses caused by a risk event can be irreparable for the
company.
GOST R ISO 9001:2015 insists that the company pays
more attention to process approach as well as to the concept of
risk-based thinking (ISO 9001:2015 Quality management
systems – Requirements).
Implementation of this risk-oriented approach in question is
aimed at improvement of output quality, eliminating faulty units
and reduction of unsatisfactory services.
Risk management provides the company with the following
opportunities (according to GOST R ISO 31000–2010 «Risk
management. Principles and guidelines»):
 increase of objective achievement prospects;
 understanding of risk identification and risk treatment
within the whole organization;
 constant improvement of opportunities and threats
identification (SWOT);
 conform to the relevant legal requirements and international regulations;
 further development of accounting and management report systems;
 management development;
 building loyalty of stakeholders;
 creation of solid basis for planning and decision making;
 efficient allocation of available resources and their usage
to minimize risks etc.

In order to implement risk-oriented approach and its efficient
functioning we have worked out and now suggest the following
scheme (Figure 2.)

SWOT-analysis to determine strong and weak points of the
company in a view of constantly changing business environment
and assess the role of risk for the strategic development plan of
the company. According to modern risk management literature,
comprehensive approach should be applied to environmental
analysis, as this allows developing the responsive measures in
case of risk event. (Assos.Prof. Toni Mihova, PhD, Assos.Prof.
Valentina Nikolova – Alexieva, PhD, Assistant Prof. Tania
Gigova, 2014).
Furthermore, SWOT-analysis identifies and determines
threats and opportunities, strong and weak points of the
business.
Risk-oriented approach implementation should be one of the
most important points of the company’s strategy. The company’s
task is to retain its market position stable and have financial
stability that can be obtained through the deliberate risk management strategy. This means application of different techniques of risk identification and risk reduction taking into account
optional factors, opportunities and threats.
The second stage of risk-oriented approach implementation
is the development of risk management team. This risk management team should include company’s employees and
annually arrange measures to identify, manage and avoid risk
and its consequences. This team should consist of 4 people, the
leader of the team being the manager of the company in charge
of risk management problems and team members’ coordination
in order to handle risk and arrange compensation of possible
losses. An analyst of production planning department should be
in charge of risk identification and risk assessment; the head of
production planning department should be responsible for risk
management and insurance; the head of the company, the head
of its finance department should be liable for risk control and
monitoring. As a whole risk managers tasks are to identify risks,
to assess risks, to arrange insurance, to control and monitor
risks.
At the third and fourth stages we recommend developing a
standard of the company (STC) on risk assessment and measurement. In order to do this it is necessary to develop a pointrating system of risk assessment in a company in question. As
an example we have developed a point-rating system of risk
assessment of an industrial enterprise. (Figure 3).
Risk assessment should be arranged and rated in points,
while:
1-2 points correspond to low likelihood and little loss;
3-5 points mean middle level of likelihood, negligible loss;
6-8 points state high level of likelihood and significant losses;
9-10 points correspond to very high level of likelihood and
tremendous losses.

Figure 2. The scheme of risk-oriented approach
implementation in an industrial enterprise
In the following pages we consider the stages of this
implementation scheme in detail.
At the first stage, it is critical to identify the role and the place
of risk management in the general system of company’s
management. In this case, it is considered important to
acknowledge the relevance of this issue and implement risk
management in the industrial company. Risk appears inherent in
any industrial company activities as a whole, hence, it is
essential to identify the risks and manage them.
Moreover, at the first stage we recommend arranging
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Having assessed the risk likelihood, we offer to develop the
risk map based on the analyzed data. (Figure 4.)
According to this map, one can see that most risks occupy
the central zone. Firstly, the company needs to manage risks of
high likelihood, that is demand-connected risks.
Negligible risks associated with management and contact public
are not necessary to be managed, though they are strictly
recommended to be regularly monitored.
Thus, by means of the risk analysis and risk assessment, the
company obtains an opportunity to forecast the future perspectives and market situation, to develop the measures to minimize
risks and losses.
Identified risks should be registered and reported to management at the meeting. In order to arrange risk recording we
have developed and suggest the following form of risk register.
(Figure 5)
Risk registration provides the enterprise with the means of
comprehensive risk management and allows it to forecast and
prevent identical risks in the future.
Stages 5 and 6 of risk-oriented approach implementation
should encompass the complex of activities and measures
aimed at risk minimization, risk avoidance and loss-prevention.
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Risk factor

Objective (pure) risks
Suppliers

Risk description

Likelihood,
points

Possible loss,
points

Breach of contract obligations

3

6

Delivery terms infringement increase of raw material prices

Intermediaries
Customers

Decrease of demand

Competitors

6

4

Economic crisis

Subjective (speculative) risks

7

8

Legal requirements stiffening

Economic factor

3

1

Slippage in technologies

Political factor

3

2

Natural disasters and catastrophes

Technical factor

9

5

Mass media bad publicity

Natural factor

5

7

Fierce competition

Contact public

6

3

5

7

Management

Inefficient managerial decisions

2

4

HRD

Shortage of highly qualified employees

3

6

Finance department

Small profit margin, inefficient distribution of funds

Production

Deviation of production plan

Marketing department

likelihood

1-2

Risk factors

6-8

Losses

1-2

Date of risk
registration

…
…

8

Contact public, management

Natural factor, production department

Suppliers

Technical factor, Finance department,
marketing department

Customers

6-8

9-10

Competitors, political factor

Points

8

7

Figure 3. Point – rating system of risk assessment of an industrial enterprise

3-5
9-10

7

2

Failure to achieve sales targets

Points

Date of risk
occurrence

7

3-5

Intermediaries, economic factor, HRD

Figure 4. Industrial enterprise risk map
Risk type and
description

Initiator

Causes of
risk

Consequences

Risk owner

Date of risk
event completion

Figure 5. Industrial enterprise risk register

In order to develop these activities and measures, management should pay attention to the following issues:

 What would be the size of loss in case of risk occurrence?
 What would be a productive effect and an economic
efficiency of all suggested activities and measures?
 Does the company’s budget allow to fulfill all the planned
activities in due dates?
 Do the suggested activities and measures correspond to

company’s quality objectives and company’s policy on
quality?

Some of the suggested activities and measures we have
presented in the table (Figure 6).
When risk analysis is completed, and measures to minimize
risk are developed and suggested, we would recommend distributing liabilities and duties in risk management system.
One approach to distributing liabilities, responsibilities and
duties in an industrial enterprise has been shown in Figure 7.

Risk factor

Activities for risk prevention

Shortfall of profits

Marketing research, marketing campaigns, raising Reallocation of available resources, additional
resources utilization, financial reports analysis
of additional funds, etc.

Intermediary’s breach of
contract obligations

Slippage in technology
Dissatisfied customers
Failure to achieve sales
targets

Distribution of risks between parties, introduction
of specific terms clause into a contract

Production process quality monitoring, innovation
technology monitoring, experience and expertise
implementation
Survey of customers needs and requirements,
value chain analysis

Measures of risk response in case of risk occurrence
Change of intermediaries if they break contract
terms

Improvement and development of production
process

After sale services, arrangement of discounts and
special offer programs

Employees’ remuneration and motivation systems
development and alteration, taking into account
Sales targets planning and adjustment
seasonality of demand

Figure 6. Activities and measures of risk prevention and risk response at an industrial enterprise
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Stages of risk-oriented approach implementation
Risk register making

Company official

Head of the
enterprise (Chief
Executive Officer)

Executive
Assistant
Manager

Executive
Quality
Manager

Finance
Department
analyst

A

С

-

R

A

Risk assessment

Development of risk response plan and measures

Completion of risk response activities and measures

Risk response activities monitoring and response measures control

A

С

С,R

A

С,R

-

A,R

Figure 7. Distribution of duties and responsibilities in risk management

We suggest the following system of coding for the given
table:

 “A” stands for a company’s official who approves and
asserts all the documents necessary at the given stage
of risk-oriented approach implementation;
 “С” corresponds to a company’s official who all the documents necessary at the given stage of risk-oriented
approach implementation should be consulted and
coordinated with;
 “R” means a person, a company’s official, responsible for
the implementation and development of a particular
stage of risk-oriented approach to risk management.

This distribution of responsibilities makes it possible to accurately follow the schedule of risk-oriented approach implementation, to fulfill all the procedures requirements necessary for this
implementation at an industrial enterprise.
At the last stage of risk-oriented approach to quality management implementation the management should arrange comprehensive control and adjustment of all earlier developed and
applied suggestions and measures. Quality Office specialists
and executives should arrange for an efficiency analysis of all
risk-prevention activities, with all the data kept recorded for
forecasting and analysis in the future. Moreover, this analysis
provides an opportunity to study risk-management system of a
given enterprise in detail and contributes to its further development and improvement.
In order to implement risk-oriented approach in an industrial
company, it is required to:
 develop the regulating guidelines on risk management;
 arrange employees’ risk management training.

Risk management implementation requires a lot of funding.

С
R
С

С,R

R
-

R

The main articles of expenditure should be the following:

 Risk management consulting services;
 Development of company’s own standard, its registration
and expert evaluation by Russian Standard organization;
 Comprehensive management training and retraining in
external training centres;
 Distance training courses on risk management for
executives and directors.

4. Conclusion

In conclusion we would like to emphasize that risk-oriented
approach implementation is critical and quite timely nowadays.
Comprehensive risk management system of a company, in a
view of developing economy and strong competition, will make
it possible for the company to develop and improve its business
activities, cost-efficiency and effectiveness; efficient risk management system will provide the company with additional
competitive advantages. The authors suggest implementation of
risk-oriented approach according to the scheme they have
developed that includes such recommended stages as the
recognition of importance of risk management implementation;
risk management team development, risks assessment, risk
prevention and risk minimization measures and activities development, risk control and risk management system constant
improvement.
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Abstract

Receivables management is one of the most important elements of business management. Short-term receivables
are the basic source of cash in an enterprise. Mistakes made in this area of management block the functioning of the
enterprise. The lack of cash leads to the suspension of sales in commercial enterprises and in the case of production
units to stop production. Therefore, it is extremely important to introduce an appropriate receivables management
strategy that will allow controlling customers and avoid the occurrence of overdue receivables. The main purpose of
the paper was to determine an impact of the implementation of the requirements of standardized quality management
systems on the improvement of processes related to the management of receivables from recipients. The research
process was carried out on a sample of 38 organizations associated under two group purchasing organizations. The
enterprises were divided into those which implemented quality management systems and those that did not use such
solutions, then analyzes were made and the results obtained by enterprises associated in particular groups were
compared. The research process allowed accomplishing the main goal of the paper and to answer the research
questions posed.
Keywords: receivables; quality; management systems; Group Purchasing Organizations (GPOs).

1. Introduction

One of the most important factors affecting the company's
financial results and financial security is the amount of revenues
earned and their impact on the company's bank accounts. Their
height and time which passes from the moment of sale to the
moment when they appear in the enterprise are influenced by
external and internal factors. The first group includes the market
situation, whereas competitors' policy for the second group
includes the price and quality of offered products, goods and
sales policy (Dębski, 2013). Therefore, the second group of
factors depends on the receivables management policy. The
process of managing receivables starts already at the moment
when the seller decides to sell the goods, the service with
deferred payment date. The company offers the recipient commercial credit (trade credit) which is the basic tool for building
a receivables management policy. The task of the commercial
loan is also to ensure the quality of the products offered by the
supplier. The loan is perceived as an effective measure limiting
customer uncertainty and enabling it to assess the quality of
purchased products (Rytko, 2009). The loan period is also the
period of verification of the quality of the purchased product
(Smith, 1987). According to Long and co-authors (Long et al.
1993), trade credit can be used to distinguish between high and
low quality products. The literature states that commercial credit
is provided by reliable and reliable companies whose customers
can verify the quality of products before making payments. So
according to this theory, cash payment appears when the product is sold for cash. One can agree with the claim presented by
the authors that the trade credit is offered by reliable companies.
But today, companies that do not offer sales with deferred
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payments cannot survive in the market. Trade credit is a fundamental tool affecting the construction of liquidity management
policy, receivables from customers, liabilities to suppliers. It is
also a great tool to fight against competition. Competition appears in every industry and companies generally compete with
each other in terms of price. For this purpose, some are trying to
use strategies to fight against rivals whose weapons are low
costs. Such a policy in the short term, when introducing new
products, can bring the intended benefits. In the long run it will
push the company towards a loss of financial liquidity, which is
the first step towards the bankruptcy of the company. The fight
against competition can also be achieved by offering highquality products. However, basing the entire range on such products can be risky (Al-Ammouri et al., 2018; Woźniak and Fill,
2018). The recommended solution seems to offer products that
meet the established standards and comprehensively take into
account customer requirements. In pursuit of this goal, companies often implement standardized quality management systems
(Fonseca and Domingues, 2017, Zaramdini, 2007). Compliance
with their guidelines leads, among others to organize the basic
processes in the enterprise, reduce costs and minimize discrepancies (Zimon and Malindžák, 2017, Sampaio et al., 2012).
In addition, they can be supplemented with any management
instrument to achieve synergy effects (Dellana, and Kros, 2018,
Kumar et al., 2009). According to the authors, an effective tool in
this aspect is the use of trade credit. The contractor negotiating
the terms of purchase is most often interested in the price of the
purchased goods and the length of the trade credit. The longer
the deadline for payment of the obligation, the greater the
chance that the contractor will take advantage of such an offer.
Therefore, one cannot agree with the statement that goods,
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services of low quality are sold for cash. Likewise, one cannot
suggest that a long trade credit means high quality goods.
Nowadays, when the reputation of the company depends on
customer satisfaction, enterprises must offer products and
services that are fully tailored to the requirements of consumers
and, on this basis, implement the adopted strategies (Madzík
and Chocholáková, 2016; Gajewska and Grigoroudis, 2017).
The sales management policy, especially the one on receivables, depends to a large extent on the possibilities that the
company has at the moment. If an enterprise manager wants to
acquire a new contractor, he should offer attractive trade credits.
On the other hand, when there is a sudden demand for cash,
financial liquidity is threatened, the manager also offers a reduced price and an additional discount for cash or an accelerated payment. Large opportunities in the creation of receivables
management strategies appear in the branch group purchasing
organizations. In addition, due to their specificity and functioning
on similar principles, one can try to determine whether an
implementation of standardized management systems affects
selected financial results of organizations associated in
purchasing groups.

2. Receivables in group purchasing
oranizations

Purchasing groups should be defined as a group of companies from the same or different industry that combine to make
joint purchases (Zimon, 2014). In the case of the functioning of
purchasing groups, trust and cooperation are very important.
Lack of cooperation within the purchasing group is the first step
towards leaving the purchasing group. Consolidation and
cooperation of members of a given group is the basis for
negotiations with producers (Blair and Durrance, 2014). The
authors in their research mention a reduction in prices of
purchased goods (Tella and Virolainen, 2005) a reduction of
administrative costs (Nollet and Bealulieu, 2005) and a cost
reduction (Burns and Lee, 2008; Cowan et al. 2016) as the most
important benefits obtained by units operating within purchasing

groups (Doucett, 1997). These benefits also arise when managing receivables from customers, (Zimon, 2018). This is due
to the receipt of an attractive trade credit from the producer,
which gives an opportunity to extend the repayment date to the
recipients. The purchasing group can be described as powerful
buyers. They meet important criteria characteristic for powerful
buyers, they buy large quantities (Porter, 2001). And such
purchases strengthen the economies of scale which allows the
central unit negotiating with the producer in addition to the low
price of the purchased goods, materials, plus an attractive
merchant credit. In purchasing groups managers have an option
of using two methods of managing receivables. The choice of
them depends on the chosen strategy for managing liabilities to
suppliers. See figure 1 for details.
In general, enterprises operating in purchasing groups
choose strategies for managing liabilities based on earlier
settlement of liabilities, which forces the managers to introduce
appropriate systems to control the level and structure of receivables from recipients. Debt management strategies can be
divided into three classic ones:
 Conservative, seeking to completely eliminate the risk of
contractors' insolvency.
 Aggressive, based on excessive trust towards recipients.
Sales with deferred, often long-term payments, are
carried out for trusted and new contractors. This is risky
strategy.
 Moderate, intermediate.

Moderate strategies are worth separating into moderateconservative and moderate aggressive. In the case of a
moderate-conservative strategy, the basic rules of conduct
should be those that apply to the conservative strategy with one
exception. Managers should introduce cautious debt collection
not to discourage contractors. They should offer some discounts
for an early payment. A moderate-aggressive strategy based on
an aggressive strategy should eliminate the sale of cash to new
contractors. Managers should more effectively analyze the financial situation of recipients, use the information of other entities
operating in the purchasing group on the subject of contractors.

Figure 1.
Policy of managing receivables
Source:
author’s own study

3. Methodology and subject of research

The main objective of the research was to determine an
impact of implementation of the requirements of standardized
quality management systems on the improvement of processes
related to the management of receivables from recipients. The
explanation of the generally outlined research problem and the
more detailed research issues prompted the authors to formulate the following research questions:
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 Do companies that have implemented quality management systems evidently achieve better results than
organizations that do not have standardized quality management systems?
 Is the ISO 9001 standard considered as an appropriate
tool to improve financial performance?
The main reasons for interest in this research problem are:

 A relatively small number of studies related to the studied
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subject,
 Different opinions and views that appear in the subject
literature on the influence of standardized management
systems on the financial results of enterprises (Zimon,
2015, Kafel and Simon, 2017, Djekic et al., 2011).

The research covered 38 Polish small trading enterprises
operating in two GPOs. The enterprises operating in purchasing
groups generate turnover in the range from PLN 10 million (USD
2 million) to PLN 120 million. (USD 30 million). The research
period concerned the years 2014-2016. The analysis was carried out to assess an impact of standardized quality management systems on the process of managing receivables from
customers. The surveyed enterprises were divided into those
which implemented quality management systems (10 organizations) and those that do not use such solutions (28 organizations), then analyzes were made and the results obtained by
enterprises associated in particular groups were compared. The
analyses of financial indicators and statistical methods were
used as the basic research tools.

4. An analysis of the influence of quality
management systems on the liabilities
management

Table 1 presents the results of the receivables turnover ratio
in enterprises that did not introduce quality management systems. The analyzed companies operate in the branch purchasing group.
Enterprise
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

2016
70
55
72
80
78
132
76
84
51
58
80
11
61
68
70
81
55
92
91
25
90
64
73
61
98
94
97
84

2015
59
31
73
76
83
113
83
74
60
38
77
14
74
55
77
76
65
83
99
29
79
66
57
58
88
92
90
88

2014
57
41
75
81
69
122
77
89
58
31
77
18
61
66
77
60
65
83
90
30
88
62
52
65
89
104
77
78

Table 1. Receivables rotation rates in days
in the analyzed enterprises in 2014-2016
Source: author’s own study
based on the financial statements of enterprises

Table 2 presents the detailed results of receivables turnover
rates in days for units using quality management systems.
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Enterprise
1
2
3
4
5
6
7
8
9
10

2016
56
82
27
68
83
30
72
36
65
86

2015
57
66
25
65
88
31
75
42
60
73

2014
59
67
47
66
71
32
83
44
62
66

Table 2. Receivables rotation rates in days in the analyzed
enterprises applying quality management systems in the years
2014-2016
Source: author’s own study based on the financial statements
of enterprises

When comparing the results of receivables turnover rates in
days in both groups, it can be observed that the results of
receivables turnover in units that introduced quality management systems are lower. This suggests that companies using
quality management systems are more efficient in collecting
receivables from customers. Cash has a faster impact in this
group of enterprises which positively affects the financial security of the unit. According to the authors, the discussed state
of affairs may result both from the development and an
implementation of appropriate system procedures but also from
a well-thought-out cooperation strategy with suppliers and
customers, whose improvement is recommended by standardized management systems quality (Sroufe and Curkovic,
2008).
Enterprise
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

2016
0.52
0.16
0.56
0.56
0.46
0.70
0.50
0.63
0.38
0.44
0.39
0.09
0.36
0.50
0.30
0.56
0.35
0.55
0.55
0.16
0.62
0.47
0.51
0.48
0.60
0.57
0.46
0.56

2015
0.50
0.13
0.55
0.54
0.47
0.71
0.48
0.64
0.50
0.32
0.45
0.13
0.48
0.48
0.34
0.53
0.47
0.57
0,56
0.20
0.48
0.43
0.51
0.49
0.66
0.59
0.48
0.62

2014
0.45
0.14
0.56
0.57
0.48
0.74
0.50
0.58
0.49
0.29
0.42
0.17
0.43
0.53
0.35
0.57
0.51
0.58
0.53
0.20
0.59
0.40
0.50
0.52
0.57
0.62
0.42
0.56

Table 3. Ratios of the share of receivables in current assets
(%) in enterprises not using quality management systems in
the period 2014-2016
Source: author’s own study based on the financial statements
of enterprises
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Enterprise

2016

2015

2

0.44

0.41

1
3
4
5
6
7
8
9

10

0.47
0.24
0.50
0.36
0.30
0.45
0.24
0.36
0.60

0.50
0.24
0.47
0.40
0.29
0.46
0.28
0.32
0.50
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2014
0.51
0.43
0.38
0.48
0.43
0.35
0.54
0.34
0.33
0.57

Table 4 .Ratios of the share of receivables in current assets
in enterprises applying the quality management system
in the period 2014-2016
Source: author’s own study

In Tables 3-4 the results regarding the structure of current
assets are presented, informing about the share of receivables
from recipients in current assets in both studied groups.
When analyzing the obtained data it can be concluded that
statistically significant (test probability value p <0.05) or at least
similar to those (p <0.10) differences between the group of
companies applying quality management systems and nonperforming enterprises concern the following ratios:

 the receivables turnover ratio in days was higher in the
group of enterprises not using quality management
systems, the difference between the two groups was
close to the level of statistical significance;
 the ratio of the share of receivables reaches higher
values in the group of enterprises without quality
management systems, these differences are statistically
significant in the years 2015-2016.

The detailed results of the statistical analysis are presented
in table 5.

Table 5. Results of receivables turnover in days for both groups of enterprises
Source: author’s own study based on the financial statements of enterprises

Below, in figure 2, the distribution of receivables turnover in
days is presented in a graphic form. (Group A – 28 enterprises
without quality management systems, Group B – 10 enterprises

using quality management systems).
Table 6 presents the average results for the ratio of the share
of receivables in current assets in particular years.

Figure 2. Comparison of the ratio of the
receivables ratio in both groups in particular
years (mean, 95% confidence interval and
typical variability interval are marked on the chart

Table 6. Results of the share of receivables in current assets for both groups of enterprises
Source: author’s own study based on the financial statements of enterprises

When assessing both ratios, it is clearly visible that they
effectively manage the receivables of enterprises that have
implemented standardized quality management systems.
Differences in the area of both ratios are statistically significant.
In spite of the aggressive policy of collecting receivables, the
surveyed enterprises obtained high financial liquidity ratios.
Thus, it proves a safe policy of managing receivables. It is
supported by appropriate system procedures, which may affect
its effectiveness and efficiency. This is confirmed by the financial
liquidity results for entities using quality management systems.
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The details are presented in tables 7 and 8.

Table 7. An average result of the financial liquidity ratio
Source: author’s own study based on the financial statements
of enterprises
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Table 8. The average result of the fast financial liquidity ratio
Source: author’s own study based on the financial statements
of enterprises

These results even show over-liquidity, but it is worth looking
at the methods of inventory management whose level is probably too high, which adversely affects the company costs. In
the area of inventories, it would be worth improving the process
of managing them by introducing new control methods and
improving the quality management policy, which apparently
does not work in this area.

5. Conclusions

When analyzing the results of selected ratios regarding
short-term receivables, differences in both groups of enterprises
are visible. Enterprises using quality management systems
manage receivables more efficiently. This is the result of the
introduction of appropriate quality management systems that
improve the process of managing receivables. The staff dealing
with this area of management must have strictly defined operating procedures to manage receivables effectively. The basic
elements of the receivables management policy require the
resolution of the main issues such as:





Determining the length of the credit period,
Credit rating assessments,
Debt collection policy,
Determining the amount of discounts granted to buyers
paying in cash.

Therefore, employees of this department must strictly follow
the rules outlined in the receivables management policy, this
policy is undoubtedly supported by the guidelines of quality
management standards. Because the sales process is extremely
dynamic, the sales department must function efficiently and
responsibly. The quality management system introduced in the
analyzed enterprises is to serve this purpose.
The conducted analysis showed that enterprises that have
implemented quality management systems manage their
receivables more efficiently than companies that did not
implement standardized quality management systems. This is
confirmed by better results of the receivables turnover ratio in
days. In individual years, this result is a few days shorter compared to enterprises that do not use quality management
systems. Cash from contractors has a faster impact on bank
accounts, which definitely has a positive effect on the financial
security of enterprises. Faster rotation is also confirmed by the
ratio of receivables in current assets. In enterprises applying
quality management systems, the share of receivables in
current assets is lower than enterprises not using quality
management systems. Faster rotation of receivables in days
resulted in lowering the share of receivables from recipients in
current assets. A decrease of the level of customer lending will
certainly reduce the cost of trade credit granted to contractors.
This will have a positive impact on the company financial results.
On the basis of the obtained data, it can be concluded that
enterprises that have implemented and improved standardized
quality management systems manage their receivables more
efficiently, which positively affects their liquidity and financial
results. However, it should be noted that due to the small
research sample, the results cannot be generalized and they are
only a certain introduction to the wider research that the authors
plan to carry out in the future. It does not change the fact that
this paper can be considered as an important starting point for
further research and reflections.
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Abstract

In the modern economy, the implementation of innovative software projects for planning and managing the productive
activities is an important factor in ensuring the stable development of enterprises. In this paper, we suggest treating
the economic essence of such software projects as soft goods used in the productive activities of enterprises and
analyze the modern models for expert assessment of their quality. The main tasks of the present study are: to perform
a comparative analysis of existing models; to determine the scope of quality indicators and their main characteristics;
and to provide a rationale for choosing a mathematical apparatus to obtain the target values of integral indicator for
the expert quality assessment of innovative software projects. The basic methodology of the study is the systemoriented analysis; we have also used the theory of expert estimates and the theory of probability in terms of estimating
the random variables, analysis of hierarchies, as well as the methodology of fuzzy sets. In addition, the combinatorial
coefficients, binomial and normal distribution tools, and Bernoulli mathematical testing apparatus were used to obtain
the results.
The paper contributes to the literature by suggesting the composition of indicators for the assessment of the quality
the innovative software projects. A developed hierarchical network of indicators makes it possible to determine the
target values of integrated quality indicator for the innovative software projects. For practical applications of this
methodology for the formation of a hierarchical network of indicators’ properties, it is advisable to use different models
simultaneously and create an individual expert system of indicators, their properties, characteristics and subcharacteristics applicable to each specific innovative software project.
Keywords: quality assessment; software project; expert models; innovations; mathematical apparatus.

1. Introduction

The rapid development of the knowledge economy and the
increase of management information predetermined the need
for accelerated development and implementation of innovative
software projects (ISPs) in almost all spheres of society. Today,
the ISPs take a leading place in the management systems of
many organizations and enterprises, as they allow them to gain
serious competitive advantages and strengthen their position in
the markets. At the same time, the desire to accelerate the
development, purchase, and implementation of various ISPs in
production without their adaptation to the enterprises’ activities
often lead to deterioration in the results that were before the
application. Statistics show that only 10% of new ISPs
completely satisfy customers (Huijgens et al., 2017). This
circumstance can be explained by many reasons, one of which
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is the inconsistency of the software used for the purposes of
development and the tasks of the practical application of ISPs
(Isaev, 2006; Dittrich, 2014; Sudhaman & Thangavel, 2015;
Lamandi et al., 2015).
The complexity of the ISP development process is largely
predetermined by the specific requirements imposed on their
quality. Many of them are caused by the need for timely
processing of constantly growing management information. This
circumstance increases the importance of using formalized
methods for determining the quality of ISP development, for
which in most cases expert assessment methods are used
(Féris et al., 2017).
Until recently, there were practically no unified approaches,
methodologies for assessing and the composition of the
requirements for the quality of ISP development. In many ways,
the responsibility for the quality of their development fell on the
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team of programmers (Hoegl et al., 2003; Licorish & MacDonell,
2018) and the customer (Madzík & Chocholáková, 2016;
Huijgens et al., 2017), at best, was limited to a narrow set of
requirements specified in the terms of reference. Therefore, the
greatest problem in the expert evaluation of the quality of ISP
development was the absence of a clear formulation of
requirements that determine the qualitative characteristics of
these products and the rationale for choosing a mathematical
apparatus to determine their quantitative values (Maranhão et
al., 2015).
At the same time, nowadays the practice of ISPs application
for planning and managing the productive activities of organizations and enterprises in many sectors of the economy and
various forms of ownership is constantly expanding. The quality
of ISPs development acts a decisive role in the successful
resolution of these strategically important issues for the further
development of organizations and enterprises. To assess it,
according to (Larin & Zhilyakova, 2015; Larin & Zhilyakova,
2017) one needs to determine the composition of quality
indicators; perform their decomposition by properties and characteristics; formulate clear requirements for determining their
quantitative values; and also justify the methods and choose the
mathematical tools that will be used by experts in the ISPs
quality assessment.

2. Materials and Methods

2.1. The concept of “Quality”
regarding innovative software projects

We come across with the concept of “quality” all the time. Its
perception depends more on the awareness of the object, which
is subject to the qualitative assessment. Relation to the quality
in time cannot be constant because the changes in the information entropy are always happened about the estimated object
and associated with the emergence of new information or with
the loss of relevance of already existing information (Madzík &
Chocholáková, 2016). In this sense, we can speak of quality as
a predetermined quantitative expectation for the evaluation of
object’s characteristics under different conditions. At the same
time, the concept of quality cannot be reduced to the individual
characteristics of the object under study, since it is inseparable
from the object itself and covers it as a whole.
Turning to the economic interpretation of the concept of
quality regard to the ISPs, one should speak of the existence of
a large number of its definitions, which are based on the aggregation of different qualitative characteristics of certain elements,
which are subsequently used to assess its consistency with the
initial requirements. Thus, the International Organization for
Standardization (ISO) defines “quality” as the completeness of
properties and characteristics of a product, a process or a
service that provides the possibility to meet stated or perceived
needs. At the same time, each property can be correlated only
with one or several characteristics of the ISP, which are the
manifested and measurable attributes of a given property. In
turn, the said characteristics can be evaluated by both a single
indicator and the integrated quality indicators. A single quality
indicator usually refers only to one of the ISPs’ properties. While
the integrated quality indicator of ISPs always refers to its several properties. Accordingly, a quantitative assessment of those
characteristics will allow determining a degree of availability of a
specific property in the ISPs, as well as the level of its quality
(Larin et al., 2017).
For the modern ISPs, three types of specifications are usually developed. They contain the requirements for their functional
properties, quality and resource characteristics (Gorbachenko,
2013). Thus, the ISP quality is a generalization of its functional
characteristics and performance indicators, which are used by
experts to assess its ability to meet the requirements specified
by the specifications. At the same time, all the quality cha-
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racteristics can be divided into two different groups: functional
and design characteristics.
The most interesting are the functional characteristics that
determine the purpose, qualitative properties and composition of
tasks solved by their users using the ISPs. The specificity of
these characteristics is difficult to unify, since they are very
diverse, and their division into categories is possible only at a
large number of qualitative properties. Ensuring the availability
of a set of such characteristics is the main purpose of creating
the ISP, and it also allows determining its integral quality index.

2.2. Models of the expert assessment
of the quality of innovative software projects
and their characteristics

A set of characteristics and their qualitative properties actually create a basis, both for determining the compliance of
requirements for the quality indicators specified in the specifications with their actual values, and for evaluating the
software, which is usually defined in the quality models. In a
number of works (Fitzpatrick, 1996; Seffah & Padda, 2006) there
is an evidence that the quality models are used to structure and
decompose the said sets of properties into a number of additional characteristics/sub-characteristics required to evaluate
the ISPs achievement level regard to the specified purposes of
its functioning.
All the quality models can be divided into three types,
according to the methods on which they were created. The first
type includes the theoretical models based on the hypothesis of
relations between the variable quality characteristics. The
second type includes the “data management” models based on
the statistical analysis. And, finally, the third type includes the
combined models, in which the researcher’s intuition is used to
select the right models, and analysis of their qualitative
properties is used to determine the quality characteristics of the
model.
The first model for the software quality assessment was
proposed in the works of McCall (McCall et al., 1977). To assess
the software quality, the McCall’s model takes three main
characteristics:
 application, the metrics for which are correctness, reliability, efficiency, integrity, and practicality;
 modification, the metrics for which are testability, flexibility, and also maintainability;
 portability, the metrics for which are mobility, reusability,
interoperability.

The second fundamental model for the software quality
assessment is the Boehm model (Boehm et al., 1978). This
model allows to more accurately determining the quality of basic
software characteristics given by a set of indicators and metrics.
The Boehm’s model also refers to the hierarchical quality
models, where the indicators structuring is performed by first
high-level, then intermediate and, finally, individual characteristics, one of which contributes the formation of software quality
assessment. At the same time, the Boehm's model does not lack
the drawbacks inherent in many modern models that assess
the software quality automatically and, therefore, not always
accurately.
By analogy with the models of McCall and B. Boehm for
evaluating the software quality, R.B. Grady and D.L. Caswell
suggested using the FURPS model (Grady & Caswell, 1987). It
differs from previous models in the presence of two levels of
quality indicators. At the same time, only the main qualitative
characteristics of the indicators are determined at the first level,
and on the second level all the attributes associated with them
are determined. The modern modification of this model is the
FURPS + model. The FURPS/FURPS + model is named after the
first letters of main categories for the software quality indicators:
Functionality; Usability; Reliability; Performance; Supportability;
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Symbol "+" – this symbol provides expansion of the FURPS
model.
The conceptual basis of the FURPS / FURPS + quality model
is the decomposition of the software characteristics into two
categories, namely functional (F) and non-functional (URPS).
Currently, the feasibility of using the FURPS + model in software
development and in identifying the requirements for developing
ISPs is determined by a fairly complete and most universal list
of characteristics for assessing the quality of software used in
ISPs developing.
The model by K. Gezzi and his co-authors uses different
approaches to determine the software quality in the composition
of ISP during its operation (Ghezzi et al., 2002). According to
this model, software quality is determined by the following indicators: integrity, reliability, stability, performance, practicality,
verifiability, efficiency, maintainability, mobility, understandability,
reusability, user interaction and timely response to its actions.
The basis of the quality model by J. Dromy (Dromey, 1995)
represents a set of criteria for assessing the quality characteristics and their sub-characteristics. The main purpose of this
model is to assess the quality of ISP as an information system,
taking into account the fact that the quality assessment of each
ISP due to known reasons will differ from the quality assessments of other ISPs. This model obtaining the quality assessments of certain properties and characteristics of both software
and its components, and the ISP as a whole.
The model of SATC (Software Assurance Technology Center)
metrics developed at the NASA Quality Assurance Center is of
great interest for the quality assessment of software. The
fundamental difference between this model and all those
considered earlier is that initially the quality assessments are
determined for each component of the ISP separately. That is,
first we assess the quality of requirements development for the
specifications, software and its components, documentation for
the information project, its components testing, and functional
operations performance. Then, based on the received estimations, the integral quality index is forming for the developed
ISP. For this purpose, in the SATC quality model, a set of
purposes is formed. Such purposes are associated with the ISP
and the attributes of functional operations in accordance with
the structure of software quality model, which is developed
under ISO 9126. The ISO 9126 quality model defines the software quality as a certain set of its characteristics that ensure the
solution of a different set of production tasks by persons, who
make the managerial decisions.
The ISO 9126 quality model introduces the following shading
of “software quality”: internal quality; external quality; quality on
the view of specific users; quality of the technological development processes. The quality assessment of all the above
characteristics is performed under the introduction of special
metrics, which make it possible to obtain their target values.
A hierarchical model for the quality assessment of the objectoriented design of information projects (QMOOD – Quality
Model for Object-Oriented Design) was proposed by J. Bansia
and C. Davis (Bansiya & Davis, 2002). This model significantly
expands the methodology of quality assessment used in the
model by J. Droomey. The QMOOD model presents a slightly
different approach to assessing the quality of developed ISPs,
which is based on a number of new object-oriented metrics
introduced to measure it.
L. Bass, P. Clements, and R. Kazman presented a model for
assessing the ISP quality, which was based on two different
approaches to select indicators for assessing its quality, taking
into account the duration of the entire lifecycle of the software
used therein (Bass et al., 2003). At the same time, the authors
of this model identified two groups of the main quality characteristics, namely:
1) efficiency, security, availability, and functionality;
2) modifiability, mobility, returnability, heritability, and testability.
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K. Khosravi and others proposed a model of software quality

assessment, which was based on the multiple uses of one of the
global quality characteristics (Khosravi &. Gueheneuc, 2005).
Depending on the assessment purpose, it allows for reuse of
global and other main quality characteristics, such as intelligibility, flexibility, modularity, reliability, scalability, and ease of
use. The quality assessment in K. Khosravi's model consists of
the sequential solution of two tasks: 1) selection of a global
characteristic; 2) selection of sub-characteristics associated with
the global characteristic.
K. Chang and others proposed an approach for assessing
the software quality based on the method of fuzzy sets and the
method of analyzing hierarchies (Chang et al., 2008). In the
same period, A. Sharma and others (Sharma et al., 2008)
proposed a component-based model for the software quality
assessment, which includes not only all the characteristics/subcharacteristics of ISO 9126 quality assessment model, but also
proposes a number of new sub-characteristics, such as:
reusability, flexibility, complexity, and scalability. To assess the
ISPs quality using this model, it is suggested to use the wellknown method of hierarchy analysis.
Begier B. in his paper (Begier, 2011) showed that problems
with uncertainty relate to various aspects of the development of
knowledge. An open list of indeterminate elements in the
development of the ISP was provided, as well as their sources
were listed. Periodic assessment of ISP quality by its users can
reduce uncertainty. Therefore, to ensure the quality of ISP
during its evolutionary development, the participation of users is
certainly required. Users provide regular feedback to the ISP.
The experience of ISP development was described based on
the users' quality assessment.
The work of Kim-Hung Lotto Lai (Lai, 2017) is oriented on the
implementation of a systematic approach model called
"QStarMS", which integrated the Business Side by using
Business Model Generation / Canvas (BMG / C) and Management Side in accordance with the ISO 9001:2015 Quality
Management System. Moreover, this model has simplified the
compliance of ISP development with certain requirements and
limitations.
Rehacek P. presented the essence and usefulness of quality
management systems (QMSs) involved in the management of
the company, which should lead to liquidity supply, production
growth and costs optimization, as well as ensuring a stable
position in the competitive market (Rehacek, 2017). Quality
costs, such as improving the quality and effectiveness of
management, are important tools for assessing ISP quality. The
article shows the essence of quality expenditures, calculation
and analysis of costs, and also the conditions for their usefulness in decision-making. The author also disclosed the
importance of accounting costs for ISP quality and these costs
in terms of the company's practical experience. It was stressed
that the QMS efficiency assessment at the enterprise is carried
out on basis of the ideas implementation analysis contained in
the quality policy and at the expense of the ISPs registration and
analysis.
ISP quality management system standards are used by
many organizations around the world. Many companies implement more than one management system standard. These
include organizations that work in at least two directions on the
basis of ISO and analyze approaches to the implementation of
the quality system for the development of ISP. The authors of the
work (Kopia et. al., 2016) are paying special attention to the
integration aspect in the context of the high-level structures of
the ISO quality management system standards. Results show
that most companies with more than one ISP quality
management system are trying to integrate them into one ISP
quality management system using the SL Application. Proceeding from this, the authors of this work offer a number of specific
improvements to Appendix SL.
In 2011 analog of ISO 9126 in Russia, it is GOST R ISO/IEC
25010-2015 (GOST R ISO/MEK, 2015). This standard defines
two quality models:

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

QUALITY MANAGEMENT

 a model of quality in use, including five characteristics
related to the results of product interactions, when its
applied in a given context of use; this model is applicable
to the complete human-computer systems, including both
the used ISP and software;
 information project quality model, including eight characteristics related to the software static properties and the
ISP dynamic properties; this model is applicable to both
the ISP and software.

Quality in use characterizes the impact that an information
product (system or program) has on the rights holders. It is
determined by the quality of software, hardware, and operating
environments, as well as the competence characteristics of
tasks users.
The information project quality model divides the quality
properties of ISP into eight characteristics: functional compliance, operational efficiency, compatibility, practicality, reliability, security, maintainability, and mobility. The differences of this
model from the model of internal and external quality determined
by ISO 9126 are highlighted further in the text in italics.
Thus, the process of quality assessing of ISP software
content is inextricably linked with the definition of values of
properties and characteristics of specific indicators and their
functional attributes that can be measured and which specific
users are interested in. Taking into account the variety of users'
interests, an expert evaluation of the ISP quality used for planning and managing the productive activities of enterprises and
organizations seems to be quite a challenge. As practice shows,
it is impossible to use only one universal quality indicator to
solve it. Therefore, it is necessary to form a certain set of quality
indicators, the variable properties and characteristics, which
cover the entire set of requirements for the quality of functioning
of modern information systems and ISPs in the productive
activities of enterprises and organizations.

2.3. Toolkit for measuring the quality indicators
of innovative software projects

Even a brief description of the nature of ISPs characteristics/sub-characteristics allows for a free abstraction on a
wide range of issues of assessing its quality. This is important in
two complementary ways. First, by deciding on the qualitative
characteristics that are more important for the ISP successful
operation, it becomes easier to focus on a variety of issues
related to solving real problems. Second, since this categorization is complex, it reduces the risk of incorrect solution of a
number of important issues due to their mutual dependence. In
general, ISO/IEC 25010:2011 and its Russian analog GOST R
ISO/IEC 25010-2015 describe a high-level detail model for
assessing the quality of ISPs and the software used in it, by
using more characteristics/sub-characteristics of quality indicators. In this case, each characteristic /sub-characteristic describes the quality degree of any indicator in such detail that it
makes it possible to obtain a quantitative estimate of a particular
characteristic. This approach greatly facilitates the evaluation of
the ISP quality, and the characteristics sufficiently cover its
qualitative description, making it possible to assess the ISP
quality and the software of any complexity used in it.
The process of assessing the quality of ISP and the software
used in it is inextricably linked to the definition of measurable
parameters in which the user is interested. Modern methods of
quality assessment have a wide range of measuring instruments,
among which one can distinguish applied statistical analysis of
data, methods of expert assessments, as well as more sophisticated methods of data extraction, such as neural networks,
machine learning methods, etc.
The most characteristic features of the mathematical apparatus used for these purposes are the following:
1) measurement tasks are based on the needs of the
subject area, and not on the actual mathematics;
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2) various assumptions are inherent in the measurement,
which may differ from the rigorous apparatus of mathematical statistics;
3) considerable attention is paid to data collection for
analysis and their processing in order to detect violations
of formats, abnormal values, omissions, etc.

The need to produce objective measurements and obtain
quantitative estimates of various characteristics of the ISP
quality and the software used in it requires the application of a
certain measurement system and evaluation methods. The
system of measuring the ISP quality characteristics and the
software used in it is a set of characteristics that can be
measured by various measuring scales, the units of measurement characteristic and certain relationships between them. The
measuring scales used to determine the range of values of the
measured characteristics with the specified accuracy and in
established units.
The modern range of methods and tools for measuring the
values of specific indicators and attributes characteristics and
their functional properties with subsequent evaluation of the
quality of both ISP as a whole and its individual components
(modules) is quite wide. Most often, for this purpose method of
applied statistical data analysis, expert assessments are used,
as well as more sophisticated methods of data mining, such as
neural networks, hierarchy analysis method and a number of
others. Since the main purpose of our study is to determine the
calculated values of the integral indicator in the framework of
expert systems for assessing the quality of modern ISP, it seems
appropriate to move on to a more detailed justification for its
achievement.

3. Results

The great interest to determine the possibility of using the
theoretical provisions and practical tools of the hierarchy
analysis method for developing expert systems for assessing
the quality of ISP by decomposing the properties and characteristics of a certain set of indicators into an integrated indicator
of the quality of ISP. The unification of a disparate set of
indicators into a hierarchical structure with the top that determines the ISP quality with its further adaptation to specific
implementation and conditions of the subject area of entrepreneurial activity is carried out through the formation of a
hierarchical network of indicators of expert quality assessment.
Synthesis of the network of indicators is made by obtaining a
generalized expert opinion on the system of relations of properties {ci} assessing the quality of ISP, determining the
hierarchical structure and its adaptation to specific evaluation
conditions. In this case, the initial data matrix is the preference
matrix
which is a simple matrix, with the following
(1)

elements:

where: ρ – the overall number of properties or ISP quality
indicators that are taken into account in the evaluation, based on
the following rule:

Features for the matrix

:

(2)

A variety of matrix
from k experts gives a possibility to
estimate an intermediate matrix
using the equation:
that is an evaluation of indicators by a group of experts.

(3)
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Transformation of the intermediate matrix
of strict order
, where

into the matrix
(4)

and
means the relation of dominance, on the basis of the
matrix
there is a process of verifying the probabilistic output.
In the strict ordering language, the problem of verifying a
probabilistic deduction consists in identifying the matrix
by
analyzing
with the aim of partially strictly sequencing the
properties or quality indicators of the ISP {Cρ}. The definition of
such an order is to obtain the structure of the network G of the
quality properties of ISP.
From the standpoint of the probability theory in the process
of
formation, one can use the mathematical apparatus of
Bernoulli's tests (Kremer, 2004), since it describes well the set
of repeated independent tests. Assume the assumption of equal
probability for the results of each test, which is reflected by the
equation:
q = qij = qji ,
(5)
where: qij is the probability that the order relation between the i
cj; qji is the
and j properties of the indicators exists and ci
probability that the order relation between the i and j properties
of the indicators exists and ci cj; q is the probability that the
ratio of order between the i and j properties is absent. Therefore:
(qij + qji + q = 1) => qij = qji = q = 1/3
(6)
In our case, the number of tests will be determined by the
number of experts k that participate in the ISP quality
assessment. Each element of the intermediate matrix
is, in
fact, a random variable whose distribution agrees with the
binomial law:
(7)

where:
– combinatorial coefficient, which corresponds to
the number of combinations of k to r.
F(r,k,q ij ) = P(z ij = r)
(8)
As is known, the binomial distribution F(r,k,q ij ) obtained in
the limiting case can be approximated by the Poisson law
(Popov & Sotnikov, 2011). Using the Poisson approximation, the
binomial distribution F(r,k,q ij ) will take the following form:
(9)

(10)
where µ = Kqij
At the same time, for the continuous case, the Poisson
distribution (9) can be generalized using the normal distribution
law (Klimov, 2011), using the following equation:
with density

(11)

(12)

After generalizing the binomial distribution F(r,K,q ij ) by
means of the normal law, it becomes possible to apply the
standard probabilistic verification approach for the results of
tests obtained using the mathematical apparatus of Bernoulli
(Kremer, 2004). The essence of the standard verification
apparatus is to determine the boundary value of the number of
Sk, experts who favor the establishment of the order ci cj from
the total number of experts k, which will, with the risk of α, define
this order as the corresponding ratio. Therefore, for m expert
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assessments:

(13)

where: tα – quantile of the normal distribution, obtained by the
ratio;
α = 1 – F*(tα)
(14)
Usually, value α∈(0,1; 0,2). And it means α = 0,1.
Assuming that the number of experts' estimates is m = 3,
then equation (13) will have the following form:
(15)

Consequently, the relation for transforming the intermediate
matrix
into a strict order matrix
can be represented as
follows:
(16)

The strict order matrix
describes the structure of the
network G of the ISP quality assessment:
G = <С, U>,
(17)
where: С is a set of values corresponding to the properties of the
indicators used in assessing the ISP quality {Cρ}; U is the set of
arcs corresponding to the order of
relations.
On a set of arcs, it is necessary to remove transitive closing
arcs. An arc (ci ck) is determined as transitively closed if the
following condition is met:
(18)

After performing the transformations described above, we
get a hierarchical network of G+ properties of indicators for ISP
quality assessing which can be represented in the following
form:
G+ = <C, U+>,
(19)
where: U+ (U+ ∈ U) is a set of arcs that do not correspond to
the expression (18).
Due to the possible presence of Сi, quality indicators that are
decomposed into ξ and more other (where ξ = (5±2) is the
maximum number of alternatives that the expert can analyze in
one act), the network of G+ indicators of the ISP quality
assessment may not be suitable for determining the weighting
coefficients of the quality indicators. To determine the indicated
weight coefficients of the quality indicators Сi in such cases, it is
necessary to adapt the G+ network to the working conditions of
each expert. Such adaptation is made through the inclusion of a
number of imaginary vertices in the decomposition of the
composite or integral index сi (сi', сi''...) with the separation of the
сi exponent on the graph G+, for the clustering of the lower
vertices by the number less than ξ.
As a result of adaptation, a clustering of ISP quality indicators is formed, which usually is carried out according to
various characteristics, but all the signs are based on the
“proximity” between the properties of a more complex indicator
{ci} occupied in one decomposition in a certain metric space.
Therefore, we need to define a metric to characterize the level
of proximity between two properties ci and cj in the space of the
analyzed decomposition of the complex exponent {ci}, and then
determine the value of the distance at which any two properties
of one index can be assumed to be close.
Moreover, if there is a function of the distance between the
ISP quality indicators сi and сj in the metric space of rationalizing
the properties of these indicators, then it must meet the following
set of conditions:
(20)
(21)
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With respect to a particular version of the ISP under consideration, it is necessary to determine the type of metric as an
expression of proximity measure in the space of properties of
quality indicators. The most popular metric, in this case, is the
Euclidean distance, which is traditionally used for the purposes
indicated above. The following equation is used to express the
Euclidean distance:
(23)

If it is necessary to assess the importance of properties of
quality indicators, an equation can be used to determine the
weighted value of the Euclidean distance:
(24)

where ωk is the weight к indicator.
In addition to using the Euclidean distance, other types of
metrics can also be used, for example, such as the Hamming
distance or the Mahalanobis distance [25]. To determine them,
the following equations shall apply accordingly:
(25)

(26)

Thus, the clustering of properties of ISP quality indicators is
an iterative multi-stage algorithm for combining the properties of
сi quality indicators into clusters (groups) according to their
proximity level as per the grouping index. In the first step of the
grouping process, each сij quality indicator represents a cluster
of certain properties. At each step of the practical implementation of the algorithm, the two nearest clusters are combined
into one larger cluster. So, for (ξ ^ -1) steps it is possible to form
a cluster combining the properties of all the сij quality indicators
(where ξ ^ is the number of vertices in the decomposition). In the
next step, the most appropriate structure for the cluster
formation is selected from the dendrograms of the U +ij + bond
clusters (corresponding to the relations of the сij quality
indicators properties) in accordance with the rationality
requirement. With that, the most rational structure is considered
to be the structure in which the ξ ^ < ξ, the relation is true for all
decompositions, provided that the number of imaginary vertices
introduced has the smallest value. At the same time, the value
of the validity of the order E ratio determined by the following
equation, can be considered as a sign of grouping for ISP quality
indicators:
(27)

where: zij is number of experiments standing for U +ij bonds
presence;
zij is number of experts standing for U +ij bond absence;
K-(zij + zji) is a number of experts who did stand for the
absence/presence of U +ij bond.
As a rule, the distances between clusters in terms of the E
exponent are determined on one dimensional linear space by
the equation:
(28)
When performing calculations, the commonly known equation of a step-by-step grouping is usually used:
with that

QUALITY

Access to Success

(29)

Vol. 20, No. 169/ April 2019

where α , β , γ , δ are the coefficients the values of which determine
the algorithm of incremental connection of properties of clusters
quality indicators.
For standard algorithms, the values of the coefficients
α , β , γ , δ are tabulated values. Specific values of these coefficients allow for setting different priorities in the sequence of
merging smaller clusters into a larger cluster. In the absence of
a specific priority, it is usually assumed:
α = β = 0,5
(30)

K (30) refers to the above algorithm for clustering the
properties of the quality indices Сij for E+Uij in the absence of the
expressed priority of joining new clusters to a cluster on a linear
line with a linear metric (28).
The coefficient γ determines the degree of properties
homogeneity of the quality indicators in the cluster. Practice
shows that it is possible to achieve stable homogeneity if one
accepts:
γ = −0,5.
(31)
The value of δ defines the image, which takes into account
the initial cluster on the one-dimensional linear space (28). It
seems advisable to take into account the unified cluster as a
whole. In this case, the value δ = 0,5 shall be used.
Thus, the previously cited equation for step-by-step
clustering of the vertices of decompositions of the ISP quality
assessment complex indicators (29) takes the following form:
(32)

5. Conclusion

This article provides a brief overview and comparative analysis of the main quality models used for software evaluation. Its
results allow us to identify the objective necessity to use the
various sets of characteristics/sub-characteristics of software
properties used for the functioning of specific ISPs to assess the
ISP quality. In order to obtain a comprehensive evaluation of the
ISP quality, it is advisable to use different models simultaneously. To obtain a comprehensive assessment of the quality of a
specific ISP, an individual expert system of indicators, characteristics/sub-characteristics of its qualitative properties, and metrics
for their measurement should be formed.
Based on the results obtained during the study, it is possible
to draw the following conclusions:
1) competent use of the innovative developments and modern
ISPs allows many organizations and enterprises to get serious
competitive advantages and also to occupy a leading position in
international markets;
2) the ISP quality development acts the important role in the
successful resolution of the said strategically important issues;
3) the main issue of assessing the ISP quality is the selection
and justification of methods and mathematical tools used by
experts to determine and decompose the properties and characteristics of qualitative indicators;
4) to a large extent the ISPs quality depends on their purpose, functional properties and characteristics, which serve as
the basis for the expert evaluation;
5) to determine the integral quality index of ISP, a methodology has been developed for the formation of hierarchical,
systematized and ordered network, in which the procedure for
decomposition of properties for the quality assessment indicators is implemented;
6) by constructing a hierarchical, systematized and ordered
network, it is possible to determine the target value of integrated
ISP quality indicator;
7) the content of properties for the ISP quality assessment
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indicators in a hierarchical network will depend on the specific
needs of users.

Approach for the formation of multi-criteria expert system is
justified, including a set of particular indicators, their characteristics, weights, and metrics for computing, with which it is
possible to obtain a rather close to reality evaluation of the efficiency and ISP quality and the software used in it at all stages
of their operation.
Naturally, the proposed system is not a finally accepted
toolkit for assessing the quality of ISP and software used
therein. It is obvious that with the appearance of more advanced
versions of both the ISPs and software used therein, the composition of partial indicators, their characteristics, weights and
metrics for assessment will change in accordance with the users’
requirements for functionality of new ISP’s versions. Moreover,
to obtain the sound assessments of quality for the particular ISP
and software used therein, it seems more appropriate to formulate a multicriteria expert system, consisting of a number of
particular indicators, their characteristics, weights and metrics
for the calculation regarding this ISP and basic requirements
stipulated for its functioning.
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Abstract

As a result of the globalization of economic activity and of the rapid development of information technology,
businesses have begun to develop and implement global networks to integrate sources of supply, production and
distribution of finished products. Thus, on the one hand, we witness a shift from local (national) or international value
chains to regional and global value chains; on the other hand, there was a shift from producer and consumerdetermined chains to integrated chains and further on to production and consumption networks.
This paper proposes a review of the evolution of value chains, from local to global, with a special focus on the
influence of two factors especially important to the definition of value chains, namely the market liberalization process
and technologic progress. If in the past logistics had a rather marginal influence on a company’s international
success, it has steadily become one of the major factors that contribute to competitiveness assurance on a global
scale.
Our objective is to highlight recent tendencies in value chain management, by analyzing the logistic strategy and
experience of the main player in the Romanian automobile market, the company Automobile Dacia. Thus, this paper
may represent an important source of information for the managers of companies operating in the automotive
industry.
Keywords: value chain; value chain management; competitiveness; Dacia; Renault, Romania.

1. Introduction

Globalization does not call into question national economies
as a system of organizing production, exchange or financial
relations in a determined economic space, but it represents a
challenge to each and every country’s capacity to ensure the
valorization of its material, human and information resources
with a view to achieving economic performance in the context of
a global business environment (Popa, 1999).
Logistics is a part of the value chain and it refers to those
activities that aim at planning, implementing and monitoring the
efficient delivery of goods, their storage and return, as well as
ensuring the information flow between the point of expedition
and that of destination. The recent development of logistics is
marked by global business trends, by the shift from international
business strategies to newer, global approaches.
Global logistics represents that management system that
controls the flow of raw materials entering/being processed/
being delivered on markets so that the company’s objectives
can be achieved at a minimum cost.

2. Value Chain and Competitiveness

The theoretical approach to internationalization has been
achieved, in line with neoclassical economic theory, with the
model of the value chain, which allows for an interpretation of
internationalization in terms of competitive advantages; a research-based approach from a managerial perspective has led
to the international expansion of the concept of logistic chain
management and its convergence towards the analysis of global
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value chains; finally, another approach is the interpretation from
the theoretical perspective of the global system which has led to
the development of models of global production systems (Popa,
I., Belu, M. 2018).
The concept of value chain was defined by Porter (1985) as
the set of activities undertaken by a company in order to conceive,
produce, market/commercialize and ensure the maintenance of
its product. In this presentation, there are two categories of
activities: a) primary, namely product creation and delivery –
(inbound logistics), processing (operations), delivery (outbound
logistics), marketing and sales, service, and secondary – purchasing, human resource management, technological development and infrastructure; b) maintenance activities (support),
those that support/ make possible the valorization of the resources engaged in the primary activities. A company can gain
competitive advantages over other firms by finding ways of cost
reduction or by creating new value in all its activities (superior
design, more efficient production, better service etc.).
According to Hill’s definition (2011), the value chain is
indicative of the total value of a firm, and it consists of its value
creative activities, plus the profit margin the difference between
the total value created – the obtained price – and the total costs
required to support these value creative activities) Value is the
measure of a firm’s ability to sell what it produces at a price
higher than the involved costs. A value chain is the set of
activities that produce value for the customers and profit for the
company. The value chain can also be seen as a framework for
the identification of a company’s competitive advantages internationally.
The analysis of the value chain takes into account all the
stages of the economic process, from raw materials to the final
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consumer. The goal is to achieve maximum value with minimum
costs. This is an operational approach, in which each phase of
the economic process is considered able to create value, insofar
as it allows the sale – at each and every stage – at a price higher
than the involved costs, without considering the value source.
The value chain model has been developed gradually, by the
convergence of several theoretical sources in the field of
business and economics, as well as by capitalizing on the
practical management and marketing experience gained inside
organizations/firms. The basic idea is the need to manage a
chain of activities that go beyond the company (and even the
country or the region) with a view to efficiently doing business
and achieving business performance.

2.1. Global Value Chain

In the 1990s, the concept of global value chain was
introduced in the field of worldwide industrial development
analysis (Gereffi, G., Korzeniewicz, M., 1994; Daniels, J.,
Radebaugh, L., Sullivan, D. 2009). The analysis of this concept
was later integrated in the development policy of the World
Bank, or the United Nations Conference on Trade and Development and the Organization for Economic Cooperation and
Development.
Nevertheless, theoretical approaches, namely academic
research, concentrates on the interaction between information
and processes, in order to rationalize the various activities within
the supply chain, in order to obtain pre-determined results or
optimal solutions; different, applicative approaches, namely
management practice, aims at conceiving and implementing
efficient strategic solutions adequate to the specific conditions of
the sector and business environment (Tang, C.S., Teo, C-P.,
Wei, K.-K., 2008).
There are various approaches to the value chain concept. A
first approach is from the perspective of the producer, which
gave rise to the concept of supply chain. This presupposes, on
the one hand, the activities that unfold post-production –
referred to as logistic operations, which also generated the
name of logistic chain, and on the other, pre-production
operations, namely supply, hence the name of supply chain. The
concept of Supply Chain Management (SCM), originates in the
domain of strategic management. It represents a fundamentally
different understanding of a business organization, based on the
idea of a close interdependence of the various links in the supply
and sales channels and on the necessity of partnerships and
teamwork in a value chain.
The other approach is from the client’s perspective, i.e.
market focused. Demand chain management (DCM) is the management of supplier-customer relationships with a view to
delivering optimal value to customers with the lowest cost of the
overall demand chain. The marketing approach in terms of DCM
is a natural continuation in the evolution of the supply chain, this
time with the accent not on supply/producer, but on demand/
consumer.
A demand-driven supply network (DDSN) is a SCM dimension which presupposes the creation of supply chains in
response to signals from market demand. The driving force of
DDSN is customer demand, a pull force, different from that of
traditional SCM, which is a push force. In order to generate
sustainable competitive advantages through DDSN, companies
need to meet three conditions: the creation of common/shared
incentives, agility, and a rapid response to short-term change,
adaptability in adjusting the configuration of the supply chain.
The third approach is an integrated one. A supply network is
the expression of an integrated approach, a model of time and
space processes carried out in activity nodes and through distribution links which add value for clients by product manufacturing
and delivery. It comprises a company’s general business cycle,
in which all types of materials, those undergoing processing, as
well as finished products, are transformed and directed towards
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different value creation points in order to maximize the added
value for the client.
The supply chain is a component of the supply network in
which raw materials, intermediate products and finished goods
are made as products exclusively via a chain of interconnected
processes, where each process provides input to the subsequent one.
Both the supply chain and the supply network presuppose a
flow of materials and information, as they make the connection
between firms/organizations to serve the final customer. However, the network represents a more complex structure, in which
organizations may be interconnected (cross-linked), with reciprocal exchange between them, while the chain is a simple,
sequential, unidirectional set of connections (Harland, C.,
Lamming, R.C., Zheng, J., Johnsen, T., 2001). The supply chain
presupposes the movement of material flows from the raw
material source to the finished product. The supply network
emphasizes the connections established between organizations
and the way in which materials and information circulate within
this system. The value chain emphasizes the way in which value
is created within the supply chain/ network.
The emergence of global value chains represented a catalytic factor to the change of the international environment of
investment and trade, with major consequences both on states’
politics and on companies’ business strategies (Gurria, 2012).
Due to global value chains the degree of economic integration in
the global environment increased significantly, while multinational organizations came to play an increasingly important part
in the domain of international business. Similarly, there were
changes in the configuration of economic activity on a global
scale, and new types of production networks emerged.
On the one hand, the development of strategic alliances and
business partnerships led to the identification of new business
success factors, improving production and marketing techniques
and management practices. On the other hand, technological
changes, especially the drastic reduction of communication costs
(an important component of transaction costs) triggered
changes in the development and management, or co-ordination,
of value chains/networks.
Global value chains/networks also generate the deepening
of global interdependencies, increasing the role of multinationals
in the internationalization of business. In response, governments
began to grant tax incentives and introduced new R&D
incentives, to enhance national competitiveness in the new
economic and geopolitical climate. In the 21st century, these
trends in global value chain creation and restructuring of the
global business environment have intensified.
Gereffi and Korzeniewicz (1994) defined global commodity
chains (GCC), analyzed the structure of supply chains’ internal
governance, and highlighted the role of large firms in the
creation of global production and supply networks. Thus, a
global trade chain is a network of work and production
processes whose final outcome is the finished product. A Global
Production Network (GPN) is a recent adaptation of the GCC
concept. If the global trade chain was defined in the 1980s,
according to the realities of that period, the global production
chain corresponds to current economic developments. Global
trade chains have developed since the 1980s, so that global
production chains represent a developed form of global trade
chains (Henderson, J. et al, 2002). According to the advocates
of this approach, the global trade chain allows the focus on the
creation and distribution of global value, as a result of a
multidimensional and multi-stage set of activities, rather than as
an exclusive result of industrialization.
Supply on a global scale is currently a central component of
many firms’ business strategies, proving an essential factor in
ensuring their competitiveness and profitability. According to
Waters, D. (2010), this orientation may be considered the most
important tendency in the last few decades and an essential
condition to corporate survival in the context of changing
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economic activity configuration on a global scale, with new types
of production networks emerging.
A production network is given by the links established
between firms belonging to a particular value chain, in view of
the production of a particular product. Production networks
become international when they are constituted in a bilateral or
multilateral (regional) framework. Global production networks
develop in a global environment, their distribution of activities
and coordination being carried out on a transnational basis, as
they involve several state economies.
Within global production networks, lead firms manage the
system of branches and affiliates with a view to developing and
marketing products well-known on the market (for instance,
automobiles, computers, mobile phones etc.). What distinguishes lead firms from the other companies in the network and
gives them a dominant position and, in principle, higher
profitability, is the fact that they control the access to resources
and core activities required in the respective production process,
namely: product design and development, international trademark, access to the end consumer.
With the emergence of global value chains, there has been
a shift from the traditional approach, of producer-driven chains,
to a modern approach, of buyer-driven chains (Gereffi, G.,
Korzeniewicz, M., 1994).
Producer value chains are the initial form of global networks
that have reorganized the world-wide production system. In the
case of manufacturer-driven chains, the technological
capabilities of lead firms, namely large multinational production
companies, play a central role and determine the competitiveness of the chain by coordinating (and controlling) the
activity of the network's affiliates (subsidiaries, affiliates,
suppliers).
In producer-driven commodity chains, large, usually transnational, firms play a central role in coordinating production
networks, retaining control over R&D, product conception and
innovation.
It is especially the case of intensive capital or technology
production, such as automotive, aviation, communication and
information technology, semiconductors or electric cars
industries (e.g.: Toyota, Samsung Group). In the context of
globalization, production is relocated to areas where companies
can benefit from cost advantages (labor, resources, advantageous situation etc.), most often in countries with emerging or
developing economies, while the final products are destined for
main market in the developed world (e.g.: Daimler Benz).
Customer-driven value chains are those in which the lead
firms are the final buyers. These are, as a rule, large retailers, or
those who market famous brands (e.g.: Carrefour, Levi), who
play a central role in restructuring global economic activities, by
decentralizing production networks in third countries –
especially emerging markets – that become global suppliers, on
the basis of quality standards and specifications imposed by the
lead companies. These are usually the characteristics of
intensive labor or consumer goods sectors, such as clothing,
footwear, toys, consumer electronics, or agri-food. The capital,
technology, or competence requirements necessary to observe
in order to enter the network are not as strict as in the previous
case, which makes it possible for companies from emerging
economies or developing countries to adhere to such networks.
Production is carried out on a decentralized basis, each
producer, as well as his suppliers, carrying out the production
process according to their own circumstances, but observing the
basic requirements for the final product; the final product is to be
marketed by the lead firms.
Multi-polar chains or networks – less frequent – are
characterized by several power centers in different areas of the
value chain. There is no dominant firm to ultimately control the
production of the finished product and exercise control over the
essential activities within the chain (for example, Dell, Intell and
Microsoft): although each is a lead firm in its own production
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network, in the global computer value chain, a particular
computer sold by Dell shows a certain balance of power
between Microsoft's software strategy, Intel's semiconductor
strategy and Dell's assembly and marketing strategy.
In the context of network economies’ emergence, of the
delocalization of activities and of the use of information
technology, many companies have developed ways of improving their production networks, each business partner
specializing in some strategic activities, managing a network as
a whole in new ways, specific neither to the market model, nor
to the hierarchical structure model.
If we refer to corporate governance, namely the coordination
of economic activity through non-market mechanisms, we can
speak of several types of value chains/networks. Hierarchical
chains express the full internalization of the activities of vertically
integrated companies, a formula specific to international/global
intra-firm production networks. These are production networks
created within large companies, involving ownership relationships between the parent company and its subsidiaries or thirdparty firms (affiliates) in which it has a minority participation,
located in different areas, around the world. This is the case of
multinational corporations constituted as vertically integrated
firms, where production is outsourced to third countries, but
control is still exercised by the parent company through
ownership. In this case, the coordination and control of
production and related activities is internalized within the firm
(Olejnik, E., 2014).
Quasi-hierarchical (or captive) chains include suppliers or
intermediary clients with a lower degree of competence, and
they are included in value chains managed by coordinating
firms. Modular (or relational) governance requires sustained
relationships between the coordinating firms and their suppliers
and customers within the chain, band it presupposes a lower
degree of chain governance, as the main partners have specific
skills and/or infrastructure, so they can operate independently of
the coordinating firm.
Hernández and Pedersen (2017) conducted a study aiming
to identify those activities specific to global value chains, the
decisions on its configuration (localization, governance,
coordination) and all the implications deriving from value chain
configuration for company performance and capacity for
innovation.
The substantiation of those strategies referring to the
selection of a location for the activities specific to a global value
chain, based on which multinational companies choose those
locations – for supply, production, research, or sales activities –
to enable them to maximize profits, is an important step in the
process of setting up a global value chain. Factors such as
production costs and labor costs, demand on the target market,
existing competitive environment, and the possibility of cluster
formation are taken into account (Mayrhofer, U., Colovic, A,
2009).

2.2. Company Competitiveness

A company's value is determined by two coordinates: a) the
ability to generate profit, in its turn determined by productivity
(understood, in this approach, as cost reduction) and by the
ability of the company to create value (reflected in price
increase); b) the potential for profit growth by increasing sales
on existing markets and by entering new markets.
A value chain approach presupposes the analysis of all
business activities and it underlies any strategy adopted by the
firm with a view to ensuring competitiveness and profit growth
(own production or outsourcing, local or international supply/
distribution, etc.).
Competitive advantage is determined either by a firm’s ability
to produce a determined value for its customers, through more
efficient activities than its competitors (lower costs), or by
operating at costs similar to those of its competitors, while
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generating a higher value for its customers (differentiation).
Similarly, a company can identify those elements of the value
chain that are not justified from the point of view of efficiency
(activities with relatively high costs), and consequently opt for
the outsourcing of the respective activities.
International expansion means an increase in a company’s
capacity to produce and enhance profit, the company thus being
able to create value by adopting either a cost-cutting strategy, or
one of production differentiation, observing the value chain’s
functions (activities) according to the principle: operate each
function in a context where the company can make the most of
its competencies (i.e. where it achieves the highest efficiency
possible), in a multidimensional approach: local, regional, global.
In the context of globalization, companies – especially
multinationals – tend to develop global value chains by direct
investment and by opening subsidiaries abroad. To increase
their efficiency and optimize their profits, they outsource
company’s activities – such as research, development, design,
assembly, component production, marketing, branding – to
different countries around the world, depending on where the
most favorable conditions for such activities are. The analysis of
commercial and investment flows is therefore made in the
context of global value chains, a concept that defines the set of
activities required to place a good or service at the disposal of
the final consumer, from raw material supply to final production
and delivery (Cattaneo et al., 2010).
Business activity can no longer be limited to a determined
local or regional environment; it takes place in a network of
economic and financial interdependencies, constituted in the
process of internationalization of economies, both “horizontally”

(national, continental, intercontinental) and “vertically” (local,
regional, global). International competitiveness is increasingly
dependent on the supply chains established among firms and
on the possibilities of improving intercompany business
networks in the global space.
On the other hand, economic performance and international
competitiveness are conditioned by the material and human
resources available to the company and they depend decisively
on how these resources are used in the local, national, regional,
and global environment – in which the firm operates. A survey of
the 500 largest firms in the world shows that their
competitiveness has increased during the period under review,
largely due to their capitalizing on the opportunities offered by
the regional environment. The thesis that authentic development
is essentially a phenomenon rooted in national soil and that it
has to emerge from the aspirations of a national community
(Dolgu, 1979) is not invalidated by last decades’ developments.

3. The Case of Automobile Dacia
3.1. Romanian Automotive Industry

Romanian car industry had a turnover of over 40 billion lei in
2017, the main players being Automobile Dacia, Ford Craiova
and auto parts companies. The evolution of car sales on the
domestic market, shown also in the figure below, shows a
recovery, after the difficult period 2012-2014. In 2017, Romanian
auto market registered a 10% increase as compared to the
previous year, with 156,527 units sold. (Dobre, S. 2018).

Figure 1.
The evolution of the
Romanian automotive
market (units)

Source:
http://www.apia.ro/

Last year, at European level, our country occupied the 10th
place in the European Union, according to data provided by the
European Automobile Manufacturers Association, and it was
described as the most dynamic car production center in Central
and Eastern Europe.
The automotive industry – automobile producers and component manufacturing companies – dominate Romanian
exports, as evinced by the 2017 context, when, of a total figure
of exports, of 62.6 billion Euro, 46.4% represented cars and car
equipment. The top Romanian exporters are the automobile
companies. Dacia Renault is the largest exporter, followed by
Star Assembly – Sebeş gearbox factory, owned by Daimler
(Hostiuc, C. 2018; Alecu, B. 2018).
The main issues that the car industry must deal with are the
following: poor infrastructure, lack of workforce, lack of an adequate education system for the industry 4.0. The representative
of a large auto parts company has identified the challenges of
the automotive industry, namely digitalization and electric cars.
Under these circumstances, in order for our country to remain a
point of reference in the automotive industry in Central and
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Eastern Europe, it is necessary for us to start production and
invest in the industry 4.0 (Forbes, 2018).

3.2. Automobile Dacia.
Dacia Duster Value Chain Configuration

Dacia, the largest automotive manufacturer, is part of the
Renault group (has been a part of the group since September
1999), whose main activity is the production and sale of automobiles, automotive parts, machine tools and installations for
the automotive industry. The company’s achievements have
also been reflected in its financial results, with a high turnover
and profit over the past three years (see figure 2).
Dacia models are sold in over 44 countries. Dacia cars are
appreciated for the fact that quality is sold at the best price
(smart buy) and due to the fact that they constantly respond to
customer expectations. The increase in turnover and market
share in these 44 countries is the main objective of Automobile
Dacia.
Dacia Duster is an SUV built by Renault and Dacia, with a

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

QUALITY MANAGEMENT

Figure 2.
Automobile Dacia – financial results

Source:
http://www.daciagroup.com/comercial/

Figure 3.
The value chain configuration
in the automotive industry

Source:
Schmid S., Grosche P.,
2008, p.12

first version launched in 2010 and re-launched in 2017. Dacia
Duster is a low-cost 4x4 model, which has been successful
since its launch phase. The factors responsible for Dacia
Duster’s success are: price (it is the cheapest car in the 4x4
category); design (it has classical design, specific to off-road
vehicles); space (it is a compact car that offers plenty of space);
low maintenance costs (it is a budget car); safety (Euro NCAP
offered 3 stars out of 5 to Dacia Duster); consumption (6.5 l for
the smallest engine type).
In setting up the value chain, Automobile Dacia representatives have taken into account a number of factors such as the
general economic situation, the requirements of the automotive
industry, the level of competition and the attractiveness of
emerging markets (see Figure 3).
Dacia Duster Production. Dacia Duster model was launched
in 2009 and the current model is the second generation. The
investments needed to complete the project at Mioveni plant
were worth $ 290 million and the main objectives of the
manufacturer were the development and industrialization of the
plant. To produce this model, a special prototype assembly line
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is used, and it is managed by Renault Technologie Roumanie.
The production of the Duster model implied the creation of a line
specific to the product in the bodywork department, and a new
assembly line was adapted for the new model in the general
assembly department.
The Duster production process is configured as a hub-andspoke network (see Figure 4). The Mioveni plant makes engines
and components; the constitutive components of a vehicle are
also assembled here (complete knock-down-CDK). The Duster
model is manufactured at the Mioveni plant, and it is associated
both to Dacia brand (for the Romanian market, Europe, Turkey,
Africa and the Maghreb) and to Renault brand (for the markets
of the Ukraine, the Middle East and some African countries).
The Duster model is also produced in other Renault-Nissan
plants, namely:
 in South America, the Duster is produced at Brazil’s
Curitiba plant – wherefrom it is distributed to markets such
as Brazil, Argentina and Chile – and Colombian plant
Sofasa – for markets such as Mexico, Ecuador and Colombia;
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Figure 4. Automobile Dacia – organization of production
Source: The authors
 in Russia, at the Avtoframos plant in Moscow, with an
annual production of 80,000 units. It was launched on the
Russian market in 2012 as Renault Duster;
 in India, the Renault factory of Chennai produces Duster
for markets such as Great Britain, Ireland, Cyprus and
Malta;
 in Iran: following the conclusion of a contract with Iran, in
2017, Renault will manufacture new models of the Duster
and Symbol in this country.

Supply. In the automotive industry, supply costs account for
around 60% of the total cost of car production. Therefore, the

concern of Automobile Dacia has constantly been to ensure the
supply of automotive components for its models at the lowest
possible costs. The concentration of auto parts suppliers in
Romania has had the effect of reducing the logistical costs of
supply and therefore lowering costs. 54 local suppliers deliver
components for Dacia Duster, and most of them are located in
the area of Piteşti industrial park. Other suppliers are located in
Germany, France, Austria, the Czech Republic, Spain and
Poland.
Development. Dacia Duster is the result of the collaboration
between Renault Technologie Roumanie and Renault Losange.
The design of the new Dacia model was made in France, by
Losange Renault. Renault Technology Roumanie is the largest
Renault engineering center located outside France, as follows:
in Mioveni, where technical support is provided for Dacia and its
suppliers; in Bucharest, a location where vehicle projects and
mechanical projects are developed/adapted; and in Titu, the
location where vehicles are tested. The new Duster is equipped
with new technologies.
Logistics. The logistics activities within Automobile Dacia
are the responsibility of the Romanian Logistics Division (see
Figure 5), more precisely, it organizes activities such as the
supply, transportation of parts/components necessary for the
production of the cars in the Mioveni Dacia plants, but also in
other factories of the group that produce vehicles from the
Global Access range (Logan, Sandero, Duster, Lodgy, Dokker)
internationally (Dacia, 2008).

Figure 5. The Central Logistics Division – the organizational structure
Source: www.daciagroup.com/printpdf/despre-noi/...dacia/directia-logistica-centrala-dacia

The logistics platform in Mioveni organizes the logistics
activities related to the inputs/outputs of automotive components/
finished products, taking into account the optimization of the
flows (reduction of transit time) and the carrying out of the
logistic activities with minimum of effort (total cost aimed as low
as possible). The transport of finished products and automotive
components is subcontracted to logistics companies. An important partner is the French company Gefco.

3.3. Automobile Dacia Competitiveness

If we are to analyze the competitiveness of the Mioveni plant,
we should take into account industrial productivity and the
evolution of salaries. The productivity figure of Automobile Dacia
is situated, according to company officials, in the average area
at the level of the group. In this context, an important goal of the
company is to increase productivity, and this can be achieved
through progressive automation – which will keep the level of
competitiveness of the Mioveni plant as high as that of the
Tanger plant in Morocco. According to Dacia representatives,
the percentage of automation will increase to 20% by 2020
(Maure N., 2015). Thus, this will ensure, on the one hand, a
quality increase and, on the other hand, an improvement in the
working conditions. As regards the evolution of salaries, they
registered a steady increase, with a much faster rate of growth.
Compared to the Tanger plant, the average salary in Mioveni is
more than double.

64

The competitiveness of Automobile Dacia is also affected by
the lack of adequate infrastructure in Romania. Given that the
share of logistical costs in the overall cost is high, transport
costs have an important bearing on the final price. For example,
the lack of a highway on the Pitesti-Sibiu-Arad section has the
effect of increasing logistics costs by approximately 30 euros for
each car delivered on the foreign market (Maure, N. 2015).
The investments made by the Renault group in Dacia plant
in the interval 2000-2017 were worth about 2.3 billion euros.
These investments were made in new products – new models of
cars, engines, etc. – and in the optimization of the production
process (e.g.: product quality improvement, automation, integration of new technologies) (Stan, R. 2018).
According to the established best practice of the RenaultNissan Group, the manufacturing projects are allocated to the
best-performing plants. In 2017, the Dacia plant produced 44%
of the Dacia cars, registering a decrease by 2-3%, as compared
to the previous year (Grigorescu, D. 2018).
Within the Renault-Nissan group, the main competitor of the
Mioveni plant is the Renault-Nissan factory in Tanger and the
Renault factory in Chennai, India.

 Reanult-Nissan plant in Tanger. Morocco is the second
country with respect to Dacia car production, five core
models of Dacia being produced here. The strengths of
the Tanger plant are: lower labor costs, halved as compared to those of the Romanian plant, and the superior
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infrastructure, the plant being located near the port
(Autopromag, 2014).
 Renault plant in Chennai – wherefrom the Duster model
is sent to the Great Britain; Duster is produced with the
steering wheel on the right. The conclusion of an EUIndia free trade agreement would have the effect of
suppressing the 10% duty on Indian car imports, which
would help increase the competitiveness of the Indian
plant (Alecu, B. 2013).

The logistics solution is element of increased competitiveness for Dacia Automobiles. Thus, the final price of Dacia
models is influenced by the two components of this solution,
namely, by the transport component (transport mode and
technique) and the consequences resulting from the choice of a
transport solution (the total cost of logistics operations, transit
time, security). Regarding the way of transport, Dacia Automobiles opts for road transport in Romania, Central and Eastern
Europe, and Turkey; rail transport for Western European
markets and multimodal transport for some markets in Western
Europe, and for the Middle East, Africa, and the Arab countries.

4. Conclusions

An analysis in terms of global value chains represents a
globalist approach that contradicts the hypothesis based on the
idea that the global system is the result of a global evolutionary
capitalist process within nation-states, highlighting the global,
organizational, geographical and cultural dimensions of goods
and services manufacturing and distribution chains.
To maximize the value of a business, its management needs
to adopt strategies meant to increase business profitability and
profit growth rate. On the other hand, companies face two types
of pressure from competition: cost-cutting pressure (meant to
increase a company’s value) and pressure deriving from the
need to adapt to the specificity of the local environment in which
they perform their various activities.
In a global changing environment, setting up a global value
chain is a permanent concern for those companies that aim to
improve their competitiveness on the global market. Automobile
Dacia has configured those value chain-specific activities,
according to the principle that each task will be carried out
where the company can make the most of its competencies, that
is, where it achieves the highest efficiency possible – and in
accordance with a multidimensional approach: local, regional
and global.
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Abstract

The article actualizes the problem on transition of the Russian economy to the path of technological development that
can provide a fundamentally different quality of economic growth. The state innovation policy is uncovered from the
standpoint of stimulation of advanced development of essentially new hi-tech economy sectors and markets, carrying
out deep technological modernization of traditional industry branches and productions. The management quality of
digital transformation of business is considered as a reasonable necessity in the conditions of large-scale and deep
technification of society. The article reveals contemporary concepts and peculiarities of the Russia’s approach to the
implementation of technological breakthrough, as well as provides description of the program documents at the
national and regional levels targeted on the development of the digital economy. The authors outline the range of
tasks in the field of digital transformation, specifying the timing of their implementation and expected results, as well
as offer the model of digital maturity of business and present the evidence of existing interrelations between corporate
financial indicators of the company and the level of its digital maturity. The conclusion is made about the necessity
and inevitability of Russia's transition to a new development model, which will be found on knowledge-based and
innovation-driven high-tech industries. It is emphasized that the digital transformation should become a national idea,
the practical embodiment of which in each national company and the entire Russian economy will allow rapidly
transiting to the correct path of sustainable development and restoring technological leadership in the global space.
Keywords: management quality; Industry 4.0; digital economy; digital transformation; Russian economy; innovation
policy.

1. Introduction

The objective of the present article is analyzing the state of
the Russian economy at the stage of digital transformation, its
compliance with global technological trends and economic transformations, as well as assessing the country's ability to restore
its technological leadership.
The relevance of the research becomes apparent in the
conditions of Russia's technological lagging behind against the
backdrop of digital breakthrough by world powers (Shwab K.,
2016). The complexity of Russia's situation is explained by a
number of circumstances. First of all, by the strong dependence
of the national economy on commodity markets, making it more
difficult for a country to remain competitive in the international
market. The transition to the innovative development model of
(Leydesdorff 2012) requires the presence and continuous improvement of its participants' core competence, which is the
ability to continuous learning, readiness to continuously acquire
new knowledge in emerging technologies. This is a key factor for
successful professional growth in the modern digital world.
Changing mentality should be considered the second important factor in the progressive development of the country. In
Russia there are still companies that believe that information
technology is a threat to the traditional way of running business.
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Even for companies which understand the need for integrating
into digital reality, it is difficult to realign. The most difficult change
for Russian companies is the restructuring of the corporate
culture and business processes of organization.
Thirdly, in the country there is a serious shortage in qualified
personnel in the field of information and communication technologies. This problem, as the best world practices show (Ansell
and Gash 2008), must be solved at the level of both educational
organizations (appropriate educational programs) and through
the implementation of corporate training programs in companies, as well as in the form of state support to implement the
state program on the development of education in the field of
information and communication technologies.
Finally, the unfavorable economic situation affects companies'
investments in fixed assets (Leuz, et. al. 2003), including investment in the acquisition and implementation of new technologies.
The venture capital market as an important element of the digital
economy, also suffers from this circumstance. Thus, in 2015,
due to the deterioration of the macroeconomic situation, the
Russian venture market decreased by 2 times compared to 2014.
Although Russia has created a relatively effective mechanism to
support business projects at the early stages, at the subsequent
stages these projects are mostly not supported by Russian
business. As a result, companies grown by the local venture
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market are entering the markets of other countries due to limited
access to further financing in Russia.

2. Methods

The authors' studies are based on a comprehensive approach to the choice of methodological tools, which include
methods of statistical, comparative and abstract-logical analysis, simulation, formalization, inductive-deductive method, and
general logical methods that are applied to the analysis of
economic development indicators of Russia and foreign countries. This approach allowed conducting analysis of the digital
economy development trends, assessing the state of the
Russian economy at the stage of the digital economy formation,
and offering digital business transformation models. The use of
strategic documents and official data of authoritative Russian
and international organizations allows asserting the validity of
the obtained results.

3. Results

3.1. Modern approaches to the new management
quality of digital economy business models

The cross-cutting penetration of technologies into all sectors
of the economy (Westerman, et. al. 2014) as digital (intangible)
assets, as well as in the form of new business models and the
industrial Internet of things determines the formation of large
amounts of economically significant sectoral and cross-sectoral
data. At the same time, the technological coverage of the social
sphere in the form of communication technologies and the
Internet of things, where almost every household item and the
world around is connected to the global digital space, forms the
preconditions for the use of relevant data to assess and predict
economic development. Thus, as people, business, and equipment are becoming more closely linked in a single digital space,
digitalization offers broad opportunities for new decision-making
models, becoming the basis for the current global economic and
social transformations, which change business and consumer
models, as well as models of social service provision and
economic activity of the population.
The potential for digitalization to provide data for informed
decision-making creates the preconditions for the emergence of
competitive advantages of states, as well as businesses at the
national and global levels (Moskowitz 2014). However, in order
for data to gain value and become a new productive force, giving
a competitive advantage, systems for processing data need to
be analyzed, tying up into the systems (networks) and building
predictive models. The development of such technologies should
go ahead of schedule that becomes possible with the use of new
approaches to the management of the economy digitalization.
At the same time, at the first stage, for a qualitative leap in
economic growth, it would be enough such amounts of digitized
data, at which each subsequent set of new data will lead to
exponential growth of effects. The primary and basic task of
digitizing the economy is the formation of the necessary infrastructure, incorporating a set of necessary elements (Program
for the development of the digital economy of Russia until 2015).
The basic element of the digital infrastructure is providing
universal accessible connectivity to high-performance broadband Internet networks. Universal access to the Internet will help
developing the benefits of the "Internet of things" both in industry, business, and everyday life. According to the most modest
estimates, more than 100 billion devices around the world will be
connected to the Internet by 2045. These things will be mobile
and portable devices, instruments, medical devices, industrial
sensors, security cameras, automobiles, clothing and other
high-tech things. All these devices will produce amounts of
information that will revolutionize the operation technologies and
dramatically change the quality of life. People will use infor-
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mation obtained through the Internet of things to make smarter
decisions and gain a better understanding of their own lives and
the world around them. At the same time, devices connected to
the Internet also automate many tasks of monitoring, management and repair, which currently require human labor. The
integration of the Internet of things, analytics and artificial intelligence will create a global network of smart machines which
would conduct a huge number of critical business operations
without human intervention. Although the Internet of things will
improve many aspects of economic efficiency, public safety and
labor productivity, it will also require additional measures to ensure cyber security and protect privacy.
A second essential element of the digital infrastructure is the
use of digital platforms (Chaudari, et. al. 2017). Currently, there
are many digital platforms that provide markets for goods,
services and information, rendered both physically and digitally.
State digital platforms represent a digital ecosystem, a technological environment with an application programming interface
(API) that provides services and software for managing citizens'
life situations, as well as a platform, where contracts are formed
between the state and various categories of stakeholders
interested in obtaining public services. Public platforms can provide also free services, based on the processing of open big
data for both business and people. Platforms-offering companies are becoming one of the basic elements of the new
economy.
Investments in national digital platforms should be increased.
The digital technologies development should be incorporated in
all programs and plans for socio-economic development. Private
companies involved in the development of digital platforms
should be provided with most easy access to loans, subsidies,
tax and other financial benefits. In order to unlock the potential
of digital platforms for business development, the following should
be taken into account.
1) State policies should aim at simultaneously promoting and
facilitating the creation and use of digital platforms in the business environment, including the small and medium-sized enterprise sector, as well as informing the society concerning the
multiple benefits that the platforms offer to businesses across
the global market;
2) Both business and government, intentionally or unintentionally, can reduce the benefits of platforms by imposing restrictions and barriers. It is necessary to encourage businesses to
manage digital platforms in terms of maintaining interoperability
and competition at the expense of engineering solutions. It is
necessary to avoid conservative regulation which conflicts with
the specified objectives. Achieving noted goals will require more
effective coordination between business and the state. The
digital platforms created by civil society are extremely important
as a source of open data, significant for building state economic
policy and feedback with the population. Digital platforms offer
opportunities for sharing data among different stakeholders,
thereby creating favorable conditions for analytics, forecasting,
and multifunctional services.
Creation of appropriate structures for storing information is
very important element for unimpaired operation of the digital
infrastructure. Taking into account the volume of devices connected to the digital space and the general digitalization of the
economy, the amount of data is growing exponentially (Digital
transformation and the high-performance enterprise). In this
regard, the role of high-tech solutions for safe, reliable, longterm storage of "big data" is growing continuously.
The technologies of processing "big data" are the fourth
element of the digital infrastructure. To simplify the large-scale
transition of business to digital platforms, it is necessary
reducing the cost of computing power. Solutions in this area will
determine competitive advantages and will reduce the threshold
for micro business to enter into the information services market
(Westerma, et. al., n.d.).
Finally, the creation of a trusted digital space for storing and
processing of "big data", as well as for the authentication and
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identification of the actors involved in digital economy in the
digital space will increase the level of involvement of business
and the population into the digital economy and provide highquality digital services.
One cannot but agree that in a digital economy, data become
a form of capital. The formation, accumulation and use of such
kind of capital require close cooperation between the state and
business, the state and civil society, as well as business and civil
society. However, economic benefits are given to those states
and economic entities which have not only access to data, but
also effective technologies for data processing.
High-quality economic growth is possible through the implementation of technologies that allow assessing the most accurately the current condition of markets and industries, as well as
predicting effectively their development, and responding quickly
to changes in the national and world market condition.
Modern approaches to the new quality of management at the
level of industrial enterprises and the state should be based on
the following basic management principles:

 real-time data acquisition;
 economic process management based on automated
processing and analysis of big data;
 high-speed in decision-making, real-time change of rules,
the instant response to changes, and interactivity of the
environment;
 tailoring to specific user, the life situation of customers as
a business process;
 one-touch solutions;
 the digital ecosystem is understood as a center of synergy between the state, business, and citizens.

The key to success in the digital economy, highly competitive
and transboundary, is not technology, but new models of technology and data management that enable rapid response and
simulating future challenges and problems for states, businesses, and civil society.

3.2. Global experience in solving the problems
of breakthrough development of the digital
economy: foreign and Russian practices

To build strategic guidelines for the state innovation policy in
Russia and to plan the tactics of its implementation, companies
consider it important to study the best practices of digitalization
of the economies of a number of countries, among which the
Asian region primarily attracts attention (Fedorova 2017a; Knyaginin 2017). Thus, in 2010, China announced the priority
development of technologies called “Internet of things”, and
began working on supporting initiatives. "Made in China 2025"
and "Internet+" strategies were implemented, which defined a
new vector of the country's economic development, in which
digital technologies play a special role as the main driver of the
qualitative transformation of each economy sector. China implements systematic tools of the state support directed on
technology development of the Internet of things in areas such
as tax regulation, public funding, development of uniform standards, and implementation of pilot projects. For example, hightech industry enterprises are taxed on profits at a reduced rate
(15% against the standard 25%), while software developers are
exempt from income tax for two years and pay 50% of tax
liabilities in the next three years. The state has established the
R&D support fund to promote as well as develop applications
and services through grants and loans: the volume of investments in 2015 amounted to $1.6 bln. In addition, China has
taken a leading role in the development of common standards of
the Internet of things and supports the establishment of an
International Association on these standards (Made in China
2025: Global Ambitions Built on Local Protections, 2017).
In the context of infocommunication development index,
South Korea in 2016 became a leader among "digital powers"
and together with Japan and China occupies a leading position
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in the testing and development of mobile technologies, ahead of
the countries of North America and Europe. In South Korea, with
the active support of the state, leading companies begin to
invest independently in breakthrough digital technologies. Thus,
one of the largest telecom operators in the country namely SKT
indicated its intention to invest more than $4 bln in artificial
intelligence technology and the Internet of things. By the 2020
the country plans to abandon the minting of coins and replace
the paper money circulation by digital payment systems.
High transactions rates and trust in online payments is typical for the whole South-East Asia. Thus, WeChat, Chinese
competitor of Facebook messenger, with a user audience of 600
million people has sent 32 bln mobile money transfers in just 6
days that is more than PayPal services for the whole year. The
Indian mobile payments market is growing rapidly: in 2 years the
volume of transactions has grown by 289.3%. In Viet Nam and
Singapore, this indicator is kept at the level of 17%.
Singapore, which aims at becoming the first smart nation in
the world, is actively implementing personnel development program in the field of data analytics, smart robotics, big data and
cloud computing, thereby demonstrating the desire for technological education of the population in order to support industrial
development and business interests (Fedorova 2017b).
Thus, the countries of the Asian region, using the tools of
operational management of digital modernization, show the world
a grandiose "digital leap" not only in the sphere of innovative
developments in the sector of information and communication
technologies, but also in the digital economy, which includes
information and communications technologies (ICT). According
to experts' forecasts, it is exactly this region that will set new
trends in the development of the digital economy in the coming
years. For Russia, as a strategic partner of the countries situated in this region, it is fundamentally important to meet the set
trends, increase its technological potential, including the use of
the latest ICT in the development of the digital economy, in order
to be within the mainstream of technological development.
In Russia, a key element of state policy in the scientific and
technological sphere was the adoption of a range of legislative
acts. First of all, this is Federal laws No. 127-FZ "On science
and state scientific and technical policy" of 23.08.1996, No. 172FZ "On strategic planning in the Russian Federation" of 28.06.
2014, and No. 488-FZ "On industrial policy in the Russian
Federation" of 31.12.2014, as well as by-laws implementing
their provisions. They became the basis for the preparation of a
wide range of sectoral (inter-sectoral) and regional strategic
planning documents, similar documents of state corporations,
large companies with state participation, as well as development
institutions. These documents contain the most important elements of scientific, technological and sectoral policies. However,
they neither contain integrative vector, nor are focused on the
priorities of the technological revolution and the transition to the
digital economy model.
The issues related to digital economy development in Russia
started since December 2016 in accordance with the program
"Digital economy of the Russian Federation" approved based on
instructions of the President of the Russian Federation and the
Government of the Russian Federation No. 1632-R of 28.07.
2017). To ensure digitalization of the country's most important
infrastructures, the Federal law has also been adopted on
26.07.2017 No. 187-FZ "On Security of Critical Russian Federation Information Infrastructure". In addition, the strategic documents adopted in Russia by 2017 (Strategy for Innovative
Development of the Russian Federation for 2020, 2011;
Scientific and Technological Development Strategy of the Russian
Federation, 2016) include the implementation of measures to
stimulate economic actors in the development of digital
technologies and their active implementation in all sectors of
economy. These documents include, first of all, Strategy for the
development of the information society in the Russian Federation for 2017-2030, as well as the Forecast of the social and
economic development of the Russian Federation for 2017 and
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the planning period 2018-2019.
The regions actively support the plan of the Russian
Federation Government. Thus, Tatarstan has started developing
a draft of the regional state program on economy digitalization.
The program will consist of nine areas, which include public administration, information infrastructure, public services, and digital public health service. Earlier, the Government of the Republic
announced its intention to implement blockchain technology in
public administration. In August 2017, the Ryazan Region presented its draft program "Digital economy", according to which
the regulatory framework will be adapted, personnel will be
trained, appropriate infrastructure will be created, and information security will be provided.
Particular attention in the ICT development in the country is
paid to telecommunications and information technologies (Figs.
1 and 2).

Figure 1. The average number of devices connected to the
Internet in some countries, units per person
(New technological revolution: challenges and opportunities
for Russia, 2017)

Figure 2. Proportion of people accessing the Internet daily in
selected countries, % (New technological revolution:
challenges and opportunities for Russia, 2017)
According to the global competitiveness index in 2016-2017,
Russia ranked 39th among 138 countries by the number of
Internet users (in the previous rating Russia was on 40th
position out of 140), which was 73.4% of the population. At the
same time, Russia holds the 83rd position among the countries
in terms of accessibility of the latest technologies for the population (in comparison with the index of 2015-2016 Russia has
rose to 40th position) (Report on the business climate condition
in Russia in 2016).
In recent years, in the field of information technology, there
have been events that have seriously affected the development
rate of this sphere. Thus, import substitution when using software and hardware takes place not only in the public sector, but
also in the corporate sector with state participation. Moreover,
the Register of Russian software has been created and
launched, giving companies the right to participate in public
procurement of software. The model of state cooperation on the
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basis of special investment contracts with commercial organizations is working effectively in order to ensure the localization
of companies’ products and the provision of state preferences.
Almost all industries – from the financial sector to commodity
corporations – have come to grips for business efficiency and
have begun to develop digital technologies. Russian companies
do not lag behind the global trends in the implementation of
digitalization, and in some aspects seek to set the bar of leadership. Despite the stimulating measures of the Government of the
Russian Federation and the adopted package of documents on
the creation of the digital economy in Russia, the country does
not see the explosive pace of creating digital products and services. The market, which was growing by 30-40% annually a few
years ago, decreased its growth rate to 5-10%. The rating of top
20 high-tech companies in Russia has not been updated by
ambitious newcomers for a long time. One of the reasons for this
situation is the growth crisis. In the Russian high-tech sector it
got unique features. Companies, which today could joint global
markets, continue feeling themselves like startups; this deprives
them of the necessary management flexibility. What is good for
starting a business is not suitable for its development in global
competition conditions. National digital product developers continue focusing too much on technology. Nor does the product
quality fetishization, as the major and often the only factor of
success traditional for this market sector, improve the situation.
This leads to a very important conclusion about the need for
rapid transition of business processes in Russian companies to
a digital basis.

3.3. Simulation of digital business transformation
management

Global experience shows that the digital transformation of
business is a stable global trend, embracing all companies seeking to improve their productivity, services and products quality,
and willing to reduce bureaucratic costs (Schuh, Potente, et. al.
2014). Government officials, scientists, economists and other
economic agents are puzzled by the question of how the digital
transformation affects the productivity of business. Let us turn to
the studies devoted to the structural analysis of the digital
maturity model (Westerman, et. al. 2014) where an attempt was
made to establish the relationship of the company's corporate
financial performance with the level of its digital maturity. In the
proposed model, the digital maturity of the company is presented in the form of a combination of two separate but interrelated
parameters.
The first parameter is digital activity, which is characterized
by the volume of investment in technological projects. The
purpose of this investment is developing new methods of the
company operation, including searching for new ways of interaction with customers, organization of internal processes, and
building business models (Solow 2005). Despite the fact that
companies, regardless of their industry sector affiliation, choose
for investments digital projects that are suitable to them, when
analyzing company’s investment activity, it is often possible to
detect uncoordinated investments or even their duplication.
The second parameter is the activity related to transformation management. This parameter lies in the field of searching
for management opportunities to stimulate changes. It includes
the presence of a clearly defined desired result, options for
selecting the most optimal models of digital transformation
management and involvement of users in this process, wellestablished procedures for interaction of the IT-Department with
all structural units of the company aimed at implementing technological innovations. Transformational activity needs to be
continuous, and this becomes possible by rational combination
of management exercised from the top down, and innovations
coming from bottom-up (Schuh, Potente, et. al., 2014). Practice
shows that these elements are often implemented quite slowly,
and sometimes are characterized by a very high conservatism.
As a result, they deprive the company of the opportunity to
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invest the necessary amount of funds in the proper innovations.
Various combinations of the analyzed parameters, namely
digital activity and transformation management activity, allow
speaking about four types of digital maturity (Fig. 3).

Figure 3. Types of digital maturity (Westerman, et. al. 2014)

The lower left quadrant of Fig. 3 hosts companies that do not
use the latest digital technologies in their practice, i.e.
"Newcomers" of the digital world. At the same time this category
of companies may aggressively enough implement the traditional
tools such as ERP system and e-Commerce. The positioning of
the company as a Newcomer may result due to two reasons:
conscious and voluntary choice or accidental entry into this
quadrant. The unifying attribute of all Newcomers is the lack of
knowledge about the existing capabilities of their own company
or a small amount of investment into the creation of new
technologies that requires the creation of effective management
system of transformation processes.
"Fashionists" are situated in the upper left quadrant. They
have experience in implementing or experimenting with the
latest digital applications, a number of projects have brought
them some benefit, while the others brought zero outcomes.
Implementation of the projects was carried out without the
developed concept, which would have contributed to the synergetic effect; therefore, the problems of this group of companies

come from misunderstanding of how to maximize business
benefits on the basis of a well-thought-out strategy of digital
transformation. However, it is necessary to highlight the strong
side of “Fashionists” that is availability of motivation to
implement changes into the company activities on the basis of
digital technologies. The quadrant of the “Fashionists” is open to
companies that require work at the corporate level to improve
the transformation management system. At the same time, in
some structural subdivisions of the company, specific digital
projects may correspond to more serious stages of maturity.
The lower right quadrant hosts "Conservatives", whose distinctive feature is the prudence, repeatedly surpassing the value
of any innovative solutions. Conservatives are characterized by
a certain dualistic position: on the one hand, they recognize the
inevitability of development believing that it is necessary to
create a single concept of innovative development, a management system, and a strong corporate culture as means to obtain
high returns from investments in the recent technology
developments, though on the other hand, these companies
perceive modern trends in the field of digital technologies with
great distrust and sometimes to the detriment of themselves.
Conservatives see a way out of this situation in cautious decisions and reasonable spending in the field of new developments
that forces them to abandon emerging opportunities and significantly reduces their competitive strength.
Finally, digital "Elite" is presented in the upper right quadrant.
These companies are among the first to realize what benefits
exactly can be derived from the digital transformation of their
business, and how (Moskowitz 2014). In addition, a clear outline
of the transformation is coordinated with a carefully thought-out
management system, a verified mechanism for involving users
into the transformation processes, and significant resource
investments in the opening opportunities. All this together allows
"Elite" companies to form a special digital culture, which is a
success factor in all future changes in the company. Coordination of ongoing digital projects and investment of new
technologies are determinants of increasing the competitive
advantages of "Elite" companies in the field of digital transformation (Fig. 4).

Figure 4.
Influence of digital maturity
on the company's financial
performance
(Digital transformation
and the high-performance
enterprise)
Thus, based on the data in Fig. 4, we can draw the following
conclusions: firstly, companies with higher digital activity are
able to derive much greater profit from real assets as compared
to companies that are passive in terms of the implementation of
digital policy; secondly, companies showing a more active
management of transformation processes, have much more
income and achieve greater market value.

4. Discussion

This work makes a certain contribution to the solution of the
problem concerning innovative development of Russia, which
requires new approaches and solutions (National scientific and
technological policy of "rapid response": Recommendations for
Russia, 2014) in the context of globalization based transformation (Marsh 2015; Kurakova, et. al. 2015) and technification
of society (Hermann, et. al. 2016), as well as in the context of
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permanent disturbances of the economic environment, unstable
geopolitical situation, and continuing restrictions imposed by
sanctions. The obtained results correlate with the conclusions
made by scientists at earlier stages of research, namely with the
fact that the innovative activity of Russian companies is extremely low, less than 50% of residents carry out their activities
in the field of information technologies, while only 22% are
engaged in the implementation of high technologies (in instrumentation, nano- and biotechnology, laser technology, etc.)
(Labor Productivity. Results of the survey of 500 executives of
industrial enterprises, 2017). Besides, Russian companies are
most acutely aware of the weakness of the state regulation
mechanism with respect of their activities, that is a barrier to
innovative development (Shelomentsev, et al., 2016); the
problem of innovative entrepreneurship financing on the basis of
its performance indicators is still unsolved; there is the vagueness of the innovation strategic guidelines, including the innovative enterprises commercialization management (Gorokhova
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5. Conclusion

The solution to the problem of Russia's technological
breakthrough seems important not only from the economic
standpoint. The formation of a modern technological platform
with the use of latest digital technologies will ensure preservation of country's national sovereignty and security. Otherwise,
in the context of the growing technological gap between Russia
and the technological powers, the country may face a number of
various risks. The first category of risks includes those
associated with the structural characteristics of Russia's current
economic system. The second category of risks involves a set of
challenges in the field of human capital and labor market
modernization. Finally, the third category is a combination of
risks associated with the inability to build an effective
management system for the modernization of the national economy in the absence of a clear focus on participation in the new
technological revolution.
The success of digital transformations (Chaudari, et. al.
2017) is largely determined by the awareness of all economic
actors of the irreversibility of the transition to new technologies.
The development pace and success of digital transformation as
well as resulting positive effects depend on how quickly the
country will come to understanding of the need to integrate modern technologies into day-to-day work and business processes.
Companies should become aware of this reality, change the
format, start working, as well as implement new digital services,
train the personnel to work with new technologies, the
implementation of which is necessary for business development, and encourage employees who have mastered new
technologies (Sawhney, et. al. 2006). Most of the company's
business processes should be transferred to online mode. This
concerns contract negotiation, accounting, logistics, transactions
registration, procurement, personnel training, monitoring of relationships with partners and customers, technical support, and
much more (Zeng, et. al. 2010). In addition to information systems, it is necessary to implement the appropriate corporate
culture in the company. As a result, this set of measures will
transform the company into a "digital" enterprise and ensure
urgently needed competitive advantages such as efficiency and
productivity, as well as will give the potential for further business
growth.
Real measures taken by the Russian government to stimulate the development of the digital economy instill confidence
that the digital transformation of Russian companies and the
entire Russian economy will become a national idea which will
embrace all parties interested in the technological breakthrough
of the country.
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Abstract

This study aims to explore the mediated effects of good governance and public service quality on the relationship
between implementation of bureaucratic reforms and performance of the archival institutions in Indonesia. A total of
350 staff who are working at the National Archives of the Republic of Indonesia (ANRI) in Jakarta and at the 34
Provincial Office of Libraries and Archives (ROLAs) in the country were selected as the respondents of the study
using a multi-stage sampling technique. A 350 questionnaires were distributed and entirely returned by the
respondents were then analyzed using the Structural Equation Modelling (SEM). The study found evidence that
bureaucratic reforms have a positive and significant impact on the implementation of good governance principles and
the quality of public services. Bureaucratic reform has no direct influence on the organizational performance, but its
influence was found to be positive and significant through the implementation of the principles of good governance
and improving the quality of public services. These findings indicated that in order to improve good governance and
the quality of public services, the implementation of bureaucratic reform needs to be enhanced in the archival
institutions in Indonesia.
Keywords: bureaucratic reform; good governance; quality of public services; performance of public organization.

1. Introduction

Unlike public organizations in the developed countries, the
performance of public organizations in Asian emerging countries, including Indonesia has always been in the spotlight. The
Political and Economic Risk Consultancy reported that the
performance of bureaucracy in Indonesia has not improved
since the last decade. Indonesia is the country with the highest
corruption level and is full of cronyism with a score of 9.91 for
corruption and 9.09 for cronyism with the score between zero
(the best) and ten (the worst) (Parliamentary Center, 2010).
In October, 2015, the Institute for Political Climatology conducted a public satisfaction survey of government performance
in 34 provinces in Indonesia, involving 784 respondents and
found that the level of public satisfaction with the performance of
the government has decreased. Referring to the report of
Ministry of Administrative and Bureaucratic Reforms (Menpan
and RB) in 2016, Munir (2016) stated that there were 16
Ministries and Agencies in Indonesia whose performance was
categorized as the lowest. These Ministries and Agencies did
not have well-documented planning, no documentation on the
performance of their employees, and no documentation of the
use of the current and past budget.
These facts showed that the condition of the performance of
public organizations in Indonesia in the reform era, including the
archival institutions has not fully shown the direction of good
development, because there are still many bureaucrats who
have not functioned as professional public servants. This is in
accordance with the assessment of the Executive Director of the
Institute for Democracy and Education, Gumilar (2015) that, in
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general, the quality of public services in Indonesia was still low
both at the central and regional levels.
Furthermore, the failure of public organizations to fully realize
their performance target is also caused by lacking implementation of good governance (Handayani, 2010; Duadji, 2012). By
using the Simple Governance Quality Index, Shah (2009) found
that, as compared to other countries globally, the Indonesian
public organizations were in a lower category with a score of 38.
Switzerland is the country with the best state governance with a
score of 75, while Sudan and Liberia are countries with the
lowest state governance with a score of 20.
There have been many previous studies researched the effect
of bureaucratic reforms on improving public services (Kidokoro,
2002; Teicher et al., 2002; Al-Mamari et al., 2013; Sá et al.,
2016 a, 2016b). The reform of public management was found to
improve organizational performance (Kim, 2009; Luarn and
Huang, 2009; Kalsi et al., 2009; Rorissa and Demissie, 2010),
network expansion and organizational efficiency (Varoudakis
and Rossotto, 2004), and the reputation of the organization. In
the Indonesian context, Prasojo and Kurniawan (2008) stated
that the success of the reform agenda in the Indonesian
bureaucracy is affected by the quality of service and the implementation of good governance, which subsequently affect
organizational performance (Garcia et al., 2012; Braun et al.,
2013; Yıldız et al., 2014; Herman and Chiu, 2014; and Dubey et
al., 2014).
Although there have been many studies examined the effect
of bureaucratic reform on the implementation of good governance, public service quality, and public organizational performance, but as far as our concerned, there has been no single
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study empirically and comprehensively examined the effect of
the implementation of the bureaucratic reform agenda on the
implementation of the principles of good governance and improvement of the quality of public services and their impacts on
performance of the government offices in Indonesia. Thus, it is
indeed timely this study is conducted to examine and analyze
the effect of bureaucratic reform on the implementation of good
governance principles and improvement of public services and
public organizational performance by taking the archival institutions in Indonesia as the case study.
As the pioneer study investigating this issue, the findings of
this study are expected to contribute towards enriching theoretical and practical dimensions, especially on the efforts to
enhance the implementation of the principles of good governance and improvement of the quality of public services through
the implementation of bureaucratic reform that subsequently
contribute towards enhancing the performance of public organizations in Indonesia.
The remaining parts of this study are organized as the
following sequences. Section 2 reviews previous studies related
to the investigated issue. Section 3 discusses the estimated model
and data, followed by the discussion of the findings of the study
in Section 4. Finally, the conclusion is presented in Section 5.

2. Literature review

The issue of low performance of public organizations in
Indonesia has been increasingly becoming the focus of society,
policy makers and researchers. This is a sign that the public
expect an increase in the performance of the public organizations. Previous studies have found that many factors influencing
the performance of public organizations. This implies that efforts
to enhance the performance of public organizations should be
focused on improving those determinants.
There have been many studies investigated the determinants of organizational performance, starting from performance models that only focus on single factor, multiple factors,
and multidimensional factors. According to Talbot (2010), a
Professor of Public Policy and Management at the Business
School of the Manchester University, the public organizational
performance model has evolved from the univariate, multivariate
to multidimensional models. In short, the performance of public
organizations has been measured by four models, namely: (1)
Univariate Models that focus on a single aspect of performance;
(2) Multivariate Models that focus on multiple factors, criteria or
performance elements; (3) Multidimensional Models that focus
on a group of factors into a limited number of dimensions; and
(4) Multiple Models in Single Framework that focus on multidimensional model groups into a comprehensive theoretical
framework. This shows that the most relevant and current model
for measuring the performance of public organizations is the
Multidimensional Performance Model.
In a more detail, Talbot (2010) mentioned that, in addition to
employees, resources that contribute to organizational performance include infrastructure, information technology systems,
and management reform (Treasury (2001). Previous studies have
also found that service quality had influenced performances of
private and public sector (Milakovich, 2000, Haynes and Fryer,
2000), and banking (Al-Hawari and Ward, 2006).
In addition to service quality, the implementation of good
governance also proved able to improve organizational performance, reduce corruption in India (Bhagwan, 2007) and Africa
(Lawal and Tobi, 2006), improve the organizational efficiency,
effectiveness and sustainability (Méon and Weil (2005), increase public participation in public decision policy, and ensure
the consistency and certainty of laws (Lawal and Tobi, 2006).
Furthermore, the implementation of bureaucratic reform is
found to positively influence the implementation of good
governance (Mardiasmo et al., 2008; and Minogue, 2002).
Implementation of the agenda of bureaucratic reform also
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proved to have been instrumental in improving the quality of
public services. Treasury (2001) stated that, in addition to the
quality of employees, the resources that contribute to the quality
of service including the availability of infrastructure, information
technology systems, and management reform. Bureaucratic
reform is an urgent effort in creating good governance. Bureaucratic reform and public sector reform are seen as mutually
supportive reforms of good governance (Minogue, 2002).
The above reviewed studies showed that the effect of
bureaucratic reform on the quality of services and the good
governance and their impacts on public organizational performance have not been studied comprehensively, focusing both
on direct and indirect effects simultaneously. Thus, this provides
more motivation for this study to investigate the direct effect of
bureaucratic reform on organizational performance and the indirect effect of bureaucratic reform on organizational performance
through the improvement of public service quality and implementation of good governance principles.
Based on the purposes of this study, this study attempts to
probe the following hypotheses:
1. Bureaucratic reform has a significant effect on the organizational performance of the archival institutions in Indonesia.
2. Implementation of the principles of good governance
mediates the effect of bureaucratic reform on the organizational performance of the archival institutions in Indonesia.
3. The quality of public services mediates the effect of bureaucratic reform agenda on the organizational performance of
the archival institutions in Indonesia.

3. Research methods

3.1. Research framework

Based on the review of previous studies, it is clear that there
is an influence of the bureaucracy reform agenda on the
implementation of the principles of good governance and improvement of service quality, and it subsequently effects the
improvement of organizational performance. Referring to
previous theories and empirical findings, this study proposed the
following conceptual model, as illustrated in Figure 1.

Figure 1. Proposed conceptual model

3.2. Population and selected sample

This study investigated the mediated effects of good
governance and public service quality on the relationship
between the bureaucratic reform and the performance of the
archival institutions in Indonesia. These archival institutions
comprise the National Archives of the Republic of Indonesia
(ANRI) and all 34 Provincial Office of Libraries and Archives
(ROLAs) across the country. Thus, the population of this study
is all employees of the ANRI and the ROLAs in 34 Provinces in
Indonesia, totalling 1,226 employees. A total of 350 employees
have been selected as sample of the study using the
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triangulation sampling technique, which is a combination of the
cluster sampling with the proportionate stratified random
sampling techniques. In this study, the determination of the
number of sample is based on the Slovin formula (Sekaran and
Bougie, 2010) with a 5% precision level. Furthermore, the determination of the number of sample in this study is also adapted
to the needs of the model of analysis. Since the study used the
Structural Equation Modeling (SEM), thus the sample size
should be at least equal to five times of the number of indicators
of variables (Hair et al., 2010). Since the study used 50 indicators to measure four researched variables, thus the minimal
sample size required in this study is 250 (i.e., 5 x 50). Thus, a
total of 350 respondents selected in this study are far larger
enough than the minimal sample size.
The sample of this study is selected by following two steps:

1. By using the technique of cluster sampling, of all ROLAs in
34 provinces in Indonesia, only one ROLA from each province in the five islands in Indonesia is selected to
representing those major islands in Indonesia. In addition to
the five ROLAs representing each island in Indonesia, this
study also incorporated the ANRI Office as the Central
Archives Office which is located in Jakarta, the capital city of
Indonesia. In summary, the archival institutions selected to
be sampled in this study are: (i) ROLA of West Java province, representing the Java Island; (ii) ROLA of North
Sumatra province, representing the Island of Sumatra; (iii)
ROLA of South Sulawesi province, representing the
Sulawesi Island; (iv) ROLA of West Kalimantan province,
representing the Island of Borneo; (v) ROLA of Papua province, representing the Papua Island; and (vi) ANRI Office,
representing the central archival institution in the country.
2. After determining the unit of analysis, namely the five ROLAs
and one ANRI Office, the observation unit of this study,
namely the 350 staff from these offices was selected by
using the simple proportionate stratified random sampling
technique based on the employees’ functional grades/ranks.
Following the on the above two-step, a total of 350
questionnaires with 5 point Likert Scale were distributed to 56
employees working at the ROLA of West Java, 45 employees at
the ROLA of North Sumatra, 39 employees at the ROLA of
South Sulawesi, 25 employees at the ROLA of West
Kalimantan, 25 employees at the ROLA of the Papua, and 159
employees at the ANRI. The respondents were asked to answer
the questions/statements posed in the questionnaires that most
relevant to them using the 5 point Likert Scale [i.e., Strongly
Agree (Score 5), Agree (Score 4), Slightly Agree (Score 3),
Disagree (Score 2), and Strongly Disagree (Score 1)].

3.3. Measurement of variables

In this study, four variables are studied and analyzed, consisting of one endogenous variable (organizational performance),
two mediating variables (good governance and service quality),
and one exogenous variable (bureaucratic reform). The definitions, dimensions, and indicators of each of the variables studied
are as follows:
1. Bureaucratic Reform is an effort to make renewal and
fundamental changes to the system of governance, especially concerning the aspects of institutional (organization),
management, and human resources apparatus (MenpanRB, 2011). Bureaucratic reform is measured by 12
indicators: anti-corruption culture, rule abusive-free, good
budget management, good program completion, all services
provided quickly and precisely based on the standardized
operational procedures, effective communication with the
public, effective and productive use of time, the application
of rewards and punishment system consistently and
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sustainably; and contribute to the development of the
country.
2. Good Governance is a good governance principle based on
transparency, accountability, responsibility, independence
and fairness, and equity needed to achieve organizational
sustainability by taking into account the stakeholders
(National Committee on Governance Policy, 2006).This
variable is measured by five dimensions: transparency,
accountability, responsibility, independence, and fairness. 22
indicators are used to measure five dimensions of good
governance, consisting of the transparency dimension with
nine questions, the dimension of accountability with four
questions, the dimension of responsibility with two questions, the dimension of independence with two questions,
and the fairness dimension with five questions.
3. Quality of Public Service is the effort of service provider
(serving) the need of person or society having an interest in
public organization in accordance with the basic rules and
the established procedure (Frost and Kumar, 2000). This
variable is measured by Internal Service Quality
(INTSERVQUAL) approach using 8 indicators were used.
4. Organizational performance is the basis for assessing the
success and failure of the implementation of activities in
accordance with the objectives and targets set in order to
realize the vision and mission ANRI (National Archives of the
Republic of Indonesia, 2016). This variable is measured by
8 indicators: number of archivists, number of archives, vital
archives program, number of approval of facilitative filing
retention schedule, number of static files accessed by the
public, number of network nodes management system and
network information, opinion on audit of financial statements
from the National Audit Board of Republic of Indonesia, and
evaluation score of performance accountability of government agencies.

Thus, in totality, the study used 50 indicators to measure four
investigated variables, namely bureaucratic reform (12 indicators), good governance (22 indicators) and quality of service (8
indicators), and organizational performance (8 indicators).

3.4. Data analysis technique

This study used the Structural Equation Modeling (SEM)
approach to test the hypotheses. However, prior to data analysis, this study conducted first various instruments’ tests,
namely tests of validity, reliability, and outliers. Goodness of fit
models is also performed, including tests of X2-Chi Square
Statistics, the Root Mean Square Error of Approximation, ChiSquare/Degree of Freedom, Goodness of Index, Adjusted
Goodness Fit Index, Tucker Lewis Index, and Comparative Fit
Index. These tests are solely done to ensure that the instruments used in this study are able to measure all the
variables studied so that the findings of the study to be robust
and can be further inferred.
The SEM approach used in the study is aimed to empirically
examine the mediated effects of good governance and service
quality on the relationships between the bureaucratic reform and
organizational performance. Thus, based on the proposed models, the following equations are estimated:

where GG is the good government governance, SQ is the
services quality, BR is the Bureaucratic Reform, OP is the
organizational performance, are the estimated coefficients of
each variable, and are structural error terms for each structural
equation.
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4.1. Brief overview of Archival Institutions
in Indonesia

De facto, the archival institution in Indonesia has started on
28th January 1892, when the Dutch government set up the
Landarchief. The institute was initially responsible for maintaining archives during the period of the Vereenigde Oostindische
Compagnie (VOC), the Dutch East Indies government for the
sake of administration and science as well as assisting the
smooth implementation of government. Since then, the National
Archives of Republic of Indonesia (ANRI) continues to develop
in order to provide archival services to the community in
accordance with the duties and functions of the ANRI. Various
programs have run such as Regional Citra Program and Citra
Nusantara, the National Archives Information System Network
through the printed and electronic media.
In the long term (2000-2025), the ANRI has a vision:
"Archives as the nation unifying node in the framework of
Unitary State of the Republic of Indonesia accomplished in
2025". Meanwhile, in the medium term (2015-2019), with
reference to the vision of the Medium-Term of the National
Development (2015-2019), namely the realization of a
sovereign, independent, and personally based on mutual
cooperation, ANRI has established a Vision of Development
Change of Filing (2015-2019), namely "Archives as a Pillar of
Good Governance and Integration of Nation's Collective
Memory".
In order to realize its long-term vision (2000-2025), the ANRI

has compiled its five missions as a form of responsibility in
conducting comprehensive national archives involving the active
role of the community as mandated in the Law No. 43, year 2009
on archives. The missions aimed to: (i) Empowering the
archives as the backbone of government management and
development; (ii) Empower the archives as evidence of
accountability for the performance of the organization; (iii)
Empower the archives as legal evidence; (iv) Preserving the
archives as collective memory and national identity within the
framework of the Unitary State of the Republic of Indonesia; and
(v) Giving access to public records for the benefits of
government, development, research, and science for the
welfare of the people according to the laws and rules of archival
for the benefit of the nation.

4.2. Characteristics of respondents

As described earlier, the respondents of this study were
government employees at the Provincial Office of Libraries and
Archives (ROLAs) and the National Archives Office of the
Republic of Indonesia (ANRI). Of 1,226 employees, 350 of them
(28.55%) were selected throughout the archival institutions in
Indonesia as the respondents of the study. 350 questionnaires
were distributed to the respondents, and all were returned and
filled in completely. Of the 1,226 archival employees in
Indonesia, 197 (16.07%) of them are working at the ROLA of
West Java, 159 (12.97%) at the ROLA of North Sumatra, 137
(11.17%) at the ROLA of South Sulawesi, 86 (7.01%) at the
ROLA of West Kalimantan, 89 (7.26%) at the ROLA of Papua,
and 558 (45.51%) at the ANRI.

Table 1.
Characteristics
of the respondents

In a more detail, the respondents of the study and their
characteristics are reported in Table 1. In terms of gender, the
number of respondents in this study is almost equal between
men (52.3%) and women (47.7%). In terms of educational
background, the respondents of this study are dominated by
undergraduate (46.3%), postgraduate (20.3%), diploma (16.9%),
and high school (16.6%). From the perspective of monthly
income, the majority of respondents (52.6%) had income of at
least IDR5.5 million and minority of them (10%) had revenues of
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IDR1.5 – 2.49 million, and IDR2.5 – 3.49 million, respectively.
Furthermore, in terms of age, 28.9% were between 20-35
years, followed by age 36-45 years (20%), more than 55 years
(7.7%), and less than 20 years (4.6%). This is also indicated by
the years of employees’ working experiences, where more than
28.6% of respondents have a working period of over 25 years
and only 9.1% have a working period of less than 5 years.
Lastly, in terms of functional grades/ranks, most respondents
(58.3%) were in grade III, 28.2% were in grade IV, 13.5% were
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in grade II, and none of them in grade I.
Based on the above explanation, it can be concluded that
employees in archival and library office in Indonesia are
dominated by male employees with age of 46-55 years old,
undergraduate education qualifications, monthly income of at
least IDR5.5 million, functional grade III, and with working
experiences of more than 25 years.

4.3. Description of research variables

A total of four variables were studied, comprising one
exogenous variable (bureaucratic reform), two mediating
variables (good governance and quality of service), and one
endogenous variable (organizational performance). A total of 12
closed questions were posed to the respondents to assess the
variables of bureaucracy reform, 22 questions to measure five
dimensions of good governance, consisting of the transparency
dimension with 9 questions, the dimension of accountability with
4 questions, the dimension of responsibility with 2 questions, the
dimension of independence with 2 questions, and the fairness
dimension with 5 questions. To measure the quality of service
and performance of the organization, 8 questions were,
respectively, posed to respondents. Thus, in totality, 50
questions have been asked to 350 respondents to measure the
four researched variables.
Of the 12 questions, the highest indicator of bureaucratic
reform was "faster office services" with an average score of
4.04, while the lowest bureaucratic reform indicator was
"growing anti-corruption culture in the offices" with a mean score
of 3.46. Of the 12 indicators, there were 8 indicators that have
scores above the mean of the variables, and the remaining 4
indicators have scores below the mean. This indicates that, in
general, the bureaucratic reform agenda has been well
implemented in the archival offices in Indonesia with a mean
value of 3.84.
For good governance variable measured by five dimensions
and 22 indicators, overall, respondents perceived that the
principles of good governance have been well-implemented in
the archival institutions in Indonesia with an average score of
3.81. From the five dimensions of the good-governance
variable, dimension of responsibility has the highest mean value
with score 3.96, while transparency dimension has the lowest
average value with score 3.66. This showed that in terms of
responsibility, respondents were very concerned about social
responsibility and work freely from conflict of interest, although
with the level of transparency that still perceived not optimal.
Dimensions of responsiveness and independence have values
above the mean of variables, while the dimensions of tran-

sparency, accountability, and fairness have values below the
mean of variables.
Furthermore, the service quality is measured using the
Internal Service Quality (INTSERVQUAL) approach (Frost and
Kumar, 2000). Of the 8 questions posed to the respondents, the
highest service quality indicator was "the service quality is in
accordance with standard operating procedures” with a mean
score of 3.91, while the lowest service quality indicator was “the
quality of services provided by supporting staff has been in line
with the expectations of front-line staff” and "employees with
good service related to the office" with an average score of 3.67,
respectively. Overall, it can be concluded that the quality of
service provided to the public by archival institutions in
Indonesia was well-perceived by the respondents, with a mean
value of 3.76.
Furthermore, of the 8 questions raised for measuring
organizational performance, the highest organizational
performance indicator was "getting a good opinion on the
financial statements by the National Audit Board" with a mean
score of 3.89, while the lowest indicator was "the number of
network nodes management system and network information
national or regional archives" with an average score of 3.32.
Finally, of the eight indicators of organizational performance,
there were only two indicators that score above the average
variable, and the remaining six indicators have scores below the
mean of the variables. This showed that the performance of the
organization of the archival institutions in Indonesia was perceived to be good by the respondents with an average score of
3.51.

4.4. Testing for instruments

The validity, reliability, outlier, and goodness of fit models
were tested first before the study proceeded estimating the
proposed SEM models. From the results of validity test by using
the Confirmatory Factor Analysis (CFA), of 70 questions posed
to the respondents, only 6 indicators of bureaucratic reform and
2 quality service indicators found to be invalid, because the
estimated factor loading value was less than 0.50, while the
estimation of loading factor for other variables ‘indicators
recorded the value greater than 0.50, showing their validity. The
invalid indicators were excluded from the analysis. As for the
reliability testing, all indicators were found to be reliable because
their Construct Reliability value were greater than 0.70.
Meanwhile, the test of outliers using the Mahalonobis Distance
showed that all indicators were free from the category of
outliers, thus making up a total of 47 indicators could be used to
measure the investigated variables.

Table 2.
The goodness
of fit indices

Furthermore, 8 goodness of fit indices comprised X2-Chi
Square Statistics, Parsimony Ratio (P. Ratio), Root Mean
Square Error of Approximation (RMSEA), Comparative Fit Index
(CFI), Tucker-Lewis Index (TLI), Incremental Fit Index (IFI),
Expected Cross-Validation Index (ECVI), and the Akaike
Information Criterion (AIC) were tested. The findings of these
indices are reported in Table 2.
Of the 8 goodness of fit indices, 4 indices showed better fit,
namely the X2-Chi Square Statistics, Parsimony Ratio (P. Ratio),
Expected Cross-Validation Index (ECVI), and the Akaike
Information Criterion (AIC), while the remaining 4 goodness of fit
indices, namely Root Mean Square Error of Approximation
(RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index
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(TLI), and Incremental Fit Index (IFI) showed marginally fit
because their indices were below the cut-off value. Although
only 4 indices of goodness of fit showed to be marginally fit, but
the overall estimated SEM model could be said to be fit. If one
or two goodness of fit indices were marginally fit, while others
are better fit, the estimated model could be concluded to be fit
(Riva'i, 2009).
In addition, it has been rare for the previous empirical
findings to meet all the criteria of suitability of the model
(Verbeek, 2012). Moreover, if the sample size of the study is
large, as in this study, it is very difficult to find parsimonious
models and satisfy all of the goodness of fit indices (Williams et
al., 1986). Furthermore, the results of the goodness of fit indices
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of our estimated models were not much different from the study
by Martin and Cullen (2006) that recorded goodness of fit
indices of Chi-Square value between 6.18 to 7.78, RMSEA value
between 0.96 to 0.109; TLI value between 0.50 to 0.53, and CFI
value between 0.76 to 0.86.

4.5. Findings from the estimated SEM
4.5.1. Bureaucratic reform and its effect
of organizational performance

Table 3 summarized the findings from estimated SEM of the
Equations (1) to (4). The models estimated the effect of
bureaucratic reform on the organizational performance both directly and indirectly through good governance and the quality of
public service of the archival institutions in Indonesia.
Table 3 showed that there is no empirical evidence that
bureaucratic reforms have a significant effect (p-value = 0.946)
on the performance of the archival institution in Indonesia. This
result showed that Hypothesis 1 (Implementation of bureaucratic reform agenda has significant effect on the organizational
performance) proposed in this research is rejected, indicated by
a small estimated coefficient of bureaucratic reform of 0.005 with
the level of significance greater than 10% (p-value = 0.946).
The finding of insignificant influence of the implementation of

the bureaucratic reform agenda on the organizational performance could not be separated from the majority of the main
targets of organizational performance of archival institution in
Indonesia - the achievements of the number of archivists who
are certified, e-filing, the management unit records vital, and
approval of retention schedules archives facilitative and
substance, received a favorable opinion on the examination
financial reports by the National Audit Board of Indonesia, and
obtain a good report of the evaluation of performance accountability of the organization – were not directly related to most
indicators of bureaucratic reform agenda, such as realizing
culture of anti-corruption, reduction of violation of rules, the
efficiency of budget management, and the consistency and
sustainability of the implementation of reward and punishment
system. In contrast, only two performance indicators of the
archival institution in Indonesia, the performance improvement
of archives that can be accessed publicly and achievement of
number of network nodes in the network system management
and archival information directly related to bureaucratic reform
agenda undertaken in the archives office environment, such as
good planning program of activities, prompt and timely provision
of services, increasingly effective and productive working hours,
effective communication, and enhanced optimal contribution to
the development of the country.

Note: OP = organizational performance; GG = good governance; SQ = services quality;
BR = bureaucratic reform; S.E. = standard errors; C.R. = critical values of the estimated
coefficients; and *** = significance at the 1% level.

Table 3. Good governance and service quality mediated the influence of bureaucratic reforms to organizational performance

In addition, according to Goran and Ken (2003), the
bureaucracy is one of the most problematic, multidimensional,
and complex arenas of governance so that to reform it requires
serious and time-consuming effort. This showed that the
effectiveness of the implementation of bureaucratic reform
agenda in public organizations, including the archival institution
in Indonesia is continuous and long-lasting efforts in order for its
implementation to have a significant impact on improving
organizational performance. In other words, there is a time lag
for the bureaucratic reform implementation to become effective
and consequently contribute to enhance organizational performance.
Additionally, referring to the Presidential Regulation No.
81/2010 concerning the Grand Design of Bureaucratic Reform
2010-2025, the stage of implementation of the agenda of
bureaucratic reform in Indonesia has not been fully accomplished. The first term of five-year phase (2010-2014) of bureaucratic reforms that has been recently accomplished has the goal
of strengthening bureaucracy in order to create a clean and
corruption-free government, collusion and nepotism-free,
improving the quality of public services, and improving the
capability and accountability of public organizational. Referring
to these first-phase targets, it was clearly that it was not focused
on improving organizational performance. Insignificant effect of
the bureaucratic reform on the organizational performance in the
archival institution in Indonesia did not mean that the bureaucratic reform agenda has entirely failed to achieve its targets.
Because the bureaucratic reform agenda still leaves two more
phases, namely the second phase (2015-2019) and the third
phase (2020-2024). Implementation of bureaucratic reform
agenda in Indonesia that is not yet complete is one of the
reasons for the lack of significance of bureaucratic reform in
improving performance among the archival offices in Indonesia.
This is in accordance with the opinion of Labolo and Indrayani
(2017) who stated that bureaucratic reform is a long-term
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organizational performance improvement agenda in Indonesia.
Bureaucratic reforms take time to implement and even longer
impact on the public organization and the country’s development
(Goran and Ken, 2003).
Finally, implemantation of any new agenda, including
bureaucratic reforms, requires comprehensive adjustment to
include structural bureaucratic reforms, staffing, and legality
instruments. For a country's civilian apparatus that known to
have a relaxed working culture, implementing a bureaucratic
reform indicates making adjustments or making changes from
old- to new-habits is something that is not easy to do quickly,
and it takes time. This is believed to be the additional causes of
insignificant influence of the implementation of bureaucratic
reform agenda on the improvement of the performance of
archival office in Indonesia.
4.5.2. Mediated effects of good governance
on the relationship between bureaucratic reform
and organizational performance

To examine the indirect effect of bureaucratic reform on the
organizational performance through good governance, the study
followed the Baron and Kenny's approach (1986) and the Sobel
test (1982; 1986). Within this framework, three influences
between variables, namely: (1) the effect of bureaucratic reform
on organizational performance; (2) the effect of bureaucracy
reform on good governance; and (3) the influence of good
governance on organizational performance, should be first
evaluated. Table 3 also reported the SEM estimation results
related to the Hypothesis 2 testing, namely: "The implementation of good governance principles mediates the effects of
bureaucracy reform agenda on the performance of the archival
institution in Indonesia”.
Table 3 showed evidence that bureaucratic reform has no
significant (λ= 0.005; p-value = 0.946) direct effect on the
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organizational performance. Meanwhile, bureaucratic reform
has a positive effect on the good governance at the level of
significance of 1% (λ= 0.163; p-value = 0.011) and good governance also positively influenced the organizational performance
at the 1% significance level (λ= 0.380; p-value = 0.004). These
findings indicated that bureaucratic reform has no direct
significant effect on the performance of the organization, but its
effect on the performance of the organization was indirectly and
significantly through the implementation of good governance
principles. To ensure a significant mediating effect of good
governance on the influence of bureaucratic reform on the
performance of the organization, the Sobel test was performed,
where its finding is illustrated in Figure 2.

Figure 2. Good government mediated the influence
of bureaucratic reform on organizational performance
Figure 2 showed that the result of the Sobel test has a
Critical Ratio (CR) value of 1.905 and p-value of 0.056, meaning
that there was an indirect effect of bureaucracy reform on the
organizational performance through applying the principles of
good governance in the archival institutions in Indonesia at the
level of 10% significance. Due to the absence of significant
direct influence of bureaucratic reform on the performance of the
organization, thus the variable of good governance served as a
full mediator, as it fully mediated the influence of bureaucratic
reform on the performance of the organization.
Referring to the Presidential Regulation No. 81/2010 on the
Grand Design of Bureaucratic Reform (2010-2025), the finding
of this study was very logical. Bureaucratic reform agenda aims
to realize the smoothness and integrity of the implementation of
duties and functions of governance based on the principles of
good governance, which in turn affects the performance of the
archival institutions in Indonesia. The results of this study are
supported by previous studies (Mardiasmo et al., 2008; Goran
and Ken, 2003; and Minogue, 2002; and Hajar, 2015).
An improvement of good governance of the archival
institutions in Indonesia was characterized by an increased
timeliness, accuracy, and accessibility of information provided to
the public, the effectiveness of the internal control system, the
details of tasks and responsibilities, and the availability of ethical
guidelines and employee behaviour established under the
agreement. In addition, a decrease in the violation of office rules,
a reduction of conflicts of interest, a wider opportunity provided
for staff to provide feedbacks and opinions, and a greater career
development opportunity were the additional evidences of better
implementation of good governance principles in the archival
institutions in Indonesia. The implementation of the principles of
good governance has had a significant effect on the realization
of the archival institutions' performance, such as the development of e-Archives management unit of vital records, increasing
accessibility of the archives by the community, the development
of the network node management system, and archival
information network.
The significance impact of the implementation of principles
of good governance on improving the performance of the
archival institutions in Indonesia is supported by many previous
studies, such as Lawal and Tobi (2006), Bhagwan (2007), Méon
and Weill (2005), and Quah (2013). The results of this study
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indicated that to further improve organizational performance; the
main focus should be given to the implementation of good
governance principles as the realization of a comprehensive
bureaucratic reform agenda, covering five key aspects: transparency, accountability, accountability, independence, and fairness.
4.5.3. Mediated effects of quality of public service
on the relationship between bureaucratic reform
and organizational performance

Following the Baron and Kenny's approach (1986), thus to
test Hypothesis 3, namely: "The quality of public services
mediates the effect of bureaucracy reform agenda on the
performance of the archival institutions in Indonesia", it is
necessary for this study to evaluate three influences among
variables, namely: (1) the effect of bureaucracy reform on organizational performance; (2) the effect of bureaucratic reform
on service quality; and (3) the effect of service quality on
organizational performance. As observed from Table 3, the
study found no significant (λ = 0.005; p-value = 0.946) direct
effect of bureaucratic reform on the organizational performance.
In contrast, bureaucratic reform has a positive effect on the
quality of public service at the level of significance of 1%
(λ= 0.373; p-value = 0,000) and the quality of service also
positively affected the organizational performance at a
significance level of 1% (λ= 0.354; p-value = 0.000). These
findings indicated that directly bureaucratic reform has no
significant effect on organizational performance, but indirectly
bureaucracy reform has a significant influence on the organizational performance through the improvement of quality of
public services. To ascertain whether service quality mediates
significantly the effect of bureaucracy reform agenda on the
organizational performance, this study further tested their
significances by using the Sobel test. The finding of the Sobel
test is illustrated in Figure 3.

Figure 3. Quality of public service mediated the effect of
bureaucratic reforms on the organizational performance
As observed from Figure 3, the Sobel test has a Critical
Ratio (C.R) value of 3.796 and p-value of 0.000, indicating the
existence of a significant indirect influence of bureaucratic
reform on the performance of the organization through the
enhancement of quality of public services. Due to the presence
of evidence of significant influence of bureaucratic reform
indirectly to the organizational performance through quality of
service and insignificance influence of bureaucratic reform
directly to the organizational performance, thus it can be
concluded that the quality of service variable acted as a full
mediator, as it fully mediated the influence of bureaucratic
reform on the performance of the archival institutions in
Indonesia.
A better communication between the archival institutions and
the public because of the ability of their employees to occupy
office hours more productively driven by the implementation of
reward and punishment systems is believed to be one of the
determinants causing an increase in quality of public service
provided by the archival institutions to the public. Public services
received by Indonesian citizens was already in line with the
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expectations of front-line staff, as it was provided based
standard operating procedures and fulfilled the minimum service
standards defined by the archival institutions. Interwoven cooperation between the archival institutions with the National
Corruption Eradication Commission drafted in the Memorandum
of to fight corruption within the archival institutions since 2017
has accelerated the implementation of the bureaucratic reform
agenda that subsequently contributed towards enhancement of
the quality of public services provided the archival institutions in
the country. The findings of this study are in harmony with
previous studies. For example, Hajar (2015) found that the
bureaucratic reform agenda was able to expand and improve
government services in the province of West Sulawesi.
Improving the quality of public services has relied heavily on the
bureaucratic reform agenda as well as reform of office
management (Kidokoro, 2002)
Furthermore, improving the quality of public services in the
archival institutions in Indonesia has contributed to increase the
number of archives service access by the public, as one of the
indicators of the archival institutions’ performance improvement.
Improving the quality of services that was perceived by internal
officers has motivated them to provide better archival services to
the public. This showed that the improvement of service quality
provided by the archival institutions to the public has contributed
positively to the improvement of their organizational performances. These findings are in line with empirical evidence that
service quality positively affected public sector performance
(Milakovich, 2000; Haynes and Fryer, 2000; Cheruiyot and
Maru, 2013).

5. Conclusion

This study analyzed and explored the mediated effect of the
good governance and public service quality on the influence of
the implementation of bureaucratic reform agenda on the
performance of archival institutions in Indonesia using the
Structural Equation Modeling (SEM). Of the 1,226 employees
working at the archival institutions in the country, a total of 350
employees at the National Archives of the Republic of Indonesia
(ANRI) and five Regional Offices of Library and Archives
(ROLAs) representing 34 provinces across five major islands in
Indonesia, namely the provinces of West Java, North Sumatera,
South Sulawesi, West Kalimantan, and Papua have been
selected as respondents of the study using the multi-stage
sampling technique. The study found evidence that bureaucratic
reform has positively affected the implementation of good
governance principles and public service quality of the archival
institutions in Indonesia. Bureaucratic reform has no direct
influence on the organizational performance, but its influence is
found to be positive and significant through the implementation
of the principles of good governance and improvement of the
quality of public services. The results of this study indicated that
in order to improve good governance and the quality of public
services as well as their subsequent effects on the archival
institutions’ performance, the implementation of bureaucracy
reform needs to be further improved.
From theoretical perspective, the findings of this study
implied that among the exogenous variables that affected the
endogenous variables, if not directly, then the effects could be
found indirectly. In addition, the relationship between variables is
also reinforced by mediating variables. This showed that to
predict the movement of a variable, it must be viewed from a
multidimensional and holistic perspective by considering the
direct and indirect effects. Holbert and Stephenson (2003) and
Hayes (2009) reminded the importance of including the indirect
effects in the model, because without considering them, the
SEM approach might not be in accordance with the theoretical
basis and thus failed to the confirmation of testing of overall
theoretical validation (Hult et al., 2004; Byrne, 2005). Additionally, Preacher et al. (2007) emphasized the importance of
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considering the influence of mediating variables in predicting the
endogenous variables, in addition to the effect of exogenous
variables.
From the managerial point of view, these findings implied
that in order to improve the performance of the archival
institutions, the main focus should be given on improving the
implementation of good governance principles and improvement
of the quality of public services on the basis of bureaucratic
reform agenda. In short, to improve the performance of archival
institutions in Indonesia, it should be done by focusing on the
enhancement of the effect of bureaucratic reform agenda on the
implementation of good governance principles and improvement
of public service quality. Improving of these two mediating
variables of good governance and service quality would
subsequently promote the overall performance of the archival
institutions in Indonesia.
To provide a clearer picture on this topic, further studies
might consider including other exogenous and mediating variables. In addition, the moderating variables of employee’s work
ethic and leadership support might enhance findings on this
issue. Finally, future studies should also investigate more public
organization in Indonesia and could compare them with the
public organization regionally and internationally.
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Abstract

This paper conceptualize the importance of human resource management (HRM) practices towards project quality
performance in the construction industry of Libya. HRM have been considered as the main source of sustainable
competitive edge for the organization. It helps to create the workforce contribution, however there have not been
extensive studies to fairly bleak the picture of employment practices and industrial relations specifically in the
construction sector of Libya. Quantitative research method was employed with top managers as key respondents for
this study. Simple random sampling technique was followed for the data collection. The findings from the statistical
analysis confirmed that information sharing and self-management as key HRM practices significantly influences
project quality performance. After reviewing the extant literature on HRM and project quality performance, different
conceptualisation have emerged. Perhaps the most important with regards to HRM practices is the concept of
implementation reflecting to see the organisation succeed in its goals and feelings to being part of the organisation.
This research significantly contribute to provide new promising HRM framework that tend to improve project quality
performance in the construction industry.
Keywords: human resource management; project quality performance; construction industry; Libya.

1. Introduction

In order to ensure successful accomplishment of projects,
project team need to maintain quality performance with effective
human resource communication, procurement and support
functions. Management needs information on employee job
satisfaction in order to make sound decisions, both in preventing
and solving employee problems. Organisations develop human
resource policies that genuinely reflect their beliefs and
principles and the relationship between management and
employees, or they may merely devise policies that deal with
current problems or requirements. The importance of human
resource management has increased because management
can achieve the organizational objectives only with the cooperation of the people working in the organization (Berkes,
2009).
Several theoreticians have argued that the human resources
of the company are potentially the only source of sustainable
competitive edge for organisations (Khandekar and Sharma,
2005; Need, 2006). (Becker and Huselid, 2006; Chadwick and
Dabu, 2009) advocates that a human resource system helps
create a workforce whose contributions are valuable, unique,
and difficult for competitors to imitate. In contrast to the model of
HRM developed by Storey (1995) which emphasizes an
approach to people management concerned with developing
and utilising employees in pursuit of organisational objectives.
Much of the existing research tends to paint a fairly bleak picture
of employment practices and industrial relations in the
construction sector.
Construction industry although is one of the most laborintensive industries, human resource management (HRM)
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issues are given inadequate attention (Dainty and Loosemore,
2013). Thus there is a need to redress this issue by examining
both the strategic and operational aspects of managing human
resources within the construction sector. Yet it has long been
recognised that the way employees are managed can have
important implications for organisational performance, and can
even be a differentiator between successful and unsuccessful
organisations (Townsend, Wilkinson, Allan, and Bamber, 2012).
The construction industry in Libya has witnessed several
changes over the last fifty years. In the early 1950s, when funds
were limited and the country was emerging from the Italian
occupation, construction was of limited scale and value. In
addition, construction skills were transferred from one generation to another, and construction products reflected people’s
values and cultures. After the revolution of 1969 and during the
oil boom that followed in the 1970s, the construction industry
played a key role in social and economic development processes. As a result, the country experienced a tremendous
increase in the scale and volume of construction activities.
However, construction constitutes an important component of
global economic activity, and the very nature of the work is
labour intensive, there has been a lack of attention given to the
study of human resource management issues. Furthermore,
though management styles clearly vary between firms and
across countries, thus making it difficult to generalise, the
construction industry has been beset by a poor image in relation
to approaches to human resource management and workforce
relations (Goodwin, 2006). Thus, the main research question
arises is:

What are the key HRM factors that affect project
performance of the construction industry in Libya?

81

2. Literature Review

QUALITY MANAGEMENT

Employee retention issues have been continuously strained
construction industry all over the world. Organizations today are
constantly facing challenges due to radical trends: accelerating
products and global competition, technological advancements,
demographic challenges and simultaneously they must strive to
implement trends towards the information age society. Many
exploratory studies have identified that academicians like job
hopping and are willing only to stay in their current organizations
for less than three years. Construction sectors are seriously
looking into staff retention strategies as administrating turnover
is costly to them.
There have been studies confirming the role of internal
career ladders as important HRM practice, but how the company
conduct the internal career ladder practices including enrolment,
selectivity, promotion, career aspirations and clear paths in
relationship with performance have not been sufficiently
documented. Thus, this paper utilized HRM practices like on job
training, internal career ladders, result oriented appraisals, employee participation, employee security, information sharing, decentralization and employee reward to investigate its influence
on project performance of construction companies in Libya.

2.1. On Job Training

Training can be characterised as the planned intercession
that is intended to upgrade the determinant so of individual
performance (De Grip and Sauermann, 2013). Keeping in mind
the end goal to enhance the organisational productivity, training
improves the productive and henceforth helps the employees
accomplish their organisational objectives. Extensive training and
development of employees are key as a source of competitive
advantage (Laursen and Foss, 2012). Training helps employee
to develop and gain knowledge, skills and abilities enhancing
current job performance (Merchant Jr, 2010). According to
Tzafrir (2005) employee development could be considered as
trust creation mechanism and was found to be positively related
to employee’s trust. Furthermore, Becker et al, (2011) stated
that performance is measured against the performance
standards set by the organization. Besides, training gives the
impression of being all the more identified with organisational
results when coordinated with key contextual variables such as
capital and business structure. Thus it is expected that: H1.

2.2. Internal Career Ladders

Internal career ladder is defined as the extent to which an
organization has an internal career ladder or provides internal
career opportunities for its employees (Daley and Vasu, 2005).
Policies for internal career opportunities have been shown to
relate the employee pay and job satisfaction (Lee, 2009). There
have been evidenced that shared services are not materialized.
Shared services of employees face issues like less interesting
work, low level of employee and customer satisfaction and
induced career opportunities that lead to transfer of jobs from
high wage to low wage economies (Cooke, 2006). Wealth of the
employees is a signal of performance of the firms (Panigrahi and
Yuserrie, 2015). Furthermore, Niederman and Ferratt (2006)
mentioned that the main HR practice for long term tenure of
employees includes employee reward and benefits associated
instead of initiatives like reward and recognition and flexibility of
work arrangements. Employees who are not satisfied are likely
to seek career opportunities outside the organisation and are
less willing to put in extra effort to comply with the organisation’s
policy. Having a policy for internal career opportunities reflects a
project performance to its employees.

2.3. Result Oriented Appraisals

Performance appraisal an antecedent factor of HRM practice
is a part of performance management based on organisational
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and employee goals. Performance appraisals are conducted
once a year and help employees to focus on the formal goals
and performance expectations that influence their pay, rewards,
or promotions. Performance appraisals seeks to resolve communication challenge, increase productivity by providing timely
feedback to employees, and make effective organisational
decisions on pay, professional development, and promotion
(Coens and Jenkins, 2002; Daley and Vasu, 2005). This
sentiment was mirrored by Mayer and Davis (1999) who argued
that perceptual reactions to the appraisals are equally important
to build trust and performance. There are many financial and
non-financial factors that can be used to measure performance
appraisals of an individual (Panigrahi, Zainuddin, and Azizan,
2014). In addition, Mathis and Jackson (2004) recommended
that an adjusted, straightforward, and focused prize and pay
framework affect the employee’s talent. Similarly, according to
Dreher and Dougherty (2005), a reward based methodology
works as the driver of group and individual performance in the
organisation. The concepts of performance are studied through
evaluation of overall performance and the management of the
performance and the evaluation of performance is the process
classifying certain outcomes within a definite timeframe (Coens
and Jenkins, 2002). The criteria should not include factors
beyond the control of the individual employee. Supervisors also
need to be trained to provide regular, meaningful and constructive feedback. Employees should also be provided with
appropriate training and development opportunities to overcome
weaknesses in performance identified through the appraisal
process.

2.4. Employee participation

Employee participation is in response to the movement of
quality in the organisation where an individual is encouraged to
accept responsibility and challenges to deliver more output that
is set. Traditional HRM is an efficiency-oriented model based on
the skills and abilities of employees within the organisation.
Traditional HRM practices like selection, employee reward,
incentives, continuous employee development, and employee
engagement led the practices to team effectiveness (van
Emmerik, De Cuyper, and Jawahar, 2009). Khatoon et al. (2013)
presented the HRM practices in relation to performance using
dimensions like HR strategy and organisation, strategic recruitment, HR selection, strategic training and development,
strategic performance, and employee participation in management. Furthermore, (Sung and Ashton, 2005) argued that
participating in internal and external training courses is valuable
to the employees as well as the organization. Inevitably, those
employees who perceive greater formal training programs will
be relatively more satisfied with their jobs than others, which will
give them good feelings about their jobs and the organizations
that their work in (Burke, 1995).

2.5. Employment Security

Employment security as one of the HRM practice is desired
by all employees. Government jobs are often associated with
greater job security than private jobs (Munnell and Fraenkel,
2013). Employment market in the organisation due to its
flexibility through national policies with existing high standards
and policies of income and employment security has become
key component (Muffels, 2008). In addition Bashir and Ramay
(2008) studied work environment, job security, pay satisfaction,
and participation in decision making as factors affecting
employees’ commitment towards an organisation and found that
work environment and job security result in high commitment to
an organisation whereas pay satisfaction and participation
poorly correlate with commitment. Job security is considered as
an important factor for the job. The job in government and
private consists of huge difference of job security. Private jobs
have less security as compared to the government jobs due to
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long procedure for the termination of employees.

2.6. Information Sharing

Information sharing conveys employees the right meaning
that the company trusts them. Information sharing also helps to
make informed decision, employees should have access to
critical information. Communicating performance data on a
routine basis throughout the year help employees to improve
and develop. Employees presumably want to be good at their
jobs, but if they never receive any performance feedback, they
may perceive to have a satisfactory performance when in fact
they do not (Chow et al., 1999). Furthermore, information sharing fosters organizational transparency which reduces turnover
(Ahmad and Schroeder, 2003) and forges synergistic working
relationship among employees (Nonaka, 1994). Furthermore,
information sharing always involves the danger of leaking
important information to competitors (Ronde, 2001). In a study
of Japanese consultation committees, Morishima (1991) found a
positive association of information sharing with productivity and
profitability, and a negative one with labour cost.

the project performance. This performance can lead to quality
outcomes as well as achieving the goals of the organization (Ali,
2000). Thus, HRM practices are usually seen as a result of an
integration of Western and local or native human resource management practices (Chew, 2005).
Regarding the managerial position, 136 respondents were
working at the position of project manager whereas the remaining 88 respondents were working as general manager or
top management level. Regarding the experience of the respondents, 117 of them were having 5 to 10 years of experience
followed with 76 respondents having above 10 years of
experience. This result of experience showed with the respondents are highly experienced in their job and tasks performed.

2.7. Self-Management

Employees are required to work in teams, make joint
decisions, and undertake common initiatives in order to meet the
objectives of their team and organization. Self-managed teams
can affect firm growth in two ways: Firstly, a surplus of junior
managers in a firm may create and support dynamics of firm
growth. The growth stage is perhaps the most dynamic stage of
a firm’s life cycle. As the business expands, new levels of
management are added. Decision-making becomes more decentralized, middle managers gain authority and self-managed
teams proliferate as the firm adds more and more projects and
customers (Flamholtz and Randle, 2000; Miller and Friesen,
1984). Teamwork and decentralization of decision making
promotes employee participation and create a sense of
attachment, thus indirectly affecting firm performance (Tata and
Prasad, 2004). Several studies identified self-managed teams
and decentralization as important high-performance HRM
practices (Pfeffer, 1998; Wagner, 1994; Yeatts and Hyten, 1998;
Singer and Duvall, 2000).

Table 1. Demographic profile of the respondents

2.8. Employee Reward

Employee reward is measured as total income and additional benefits in the form of wages and salaries. In HRM,
employee reward is crucial to provide comprehensive and consistent measures for employees. An efficient employee reward
system enables employees to improve their knowledge, skills,
and abilities thereby increasing their motivation and enhancing
quality of employees leading to greater employee retention.
Additionally, performance based system can be important tool to
motivate employees so that they know only their performance
level will decide their employee reward and bonuses they expect
to receive (Ivancevich and Matteson, 1996). According to Den
Hartog, Boselie and Paauwe (2004), organization need to do
implementation and realization of their strategies so that they
can ensure employees to perform well and eventually maximize
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Table 2. Exploratory factor analysis

The analyses show that all measures exhibited high reliabilities with coefficient alphas ranging from 0.618 to 0.784, exceeding or approaching the acceptable level of 0.6 (Hair et al.,
2010; Tabachnick & Fidell, 2007). This means, all measurements
possessed high factor loadings. Overall, the measurements
performed well and all measurements are considered reliable
and valid for hypothesis testing in the main study.

4.2. Measurement Model

Measurement model is analyzed first to estimate the
correlation matrix between the constructs. A structural model is
constructed with no causation, just correlation between the
latent variables (Kenny, 2011). According to (Lomax and Schumacker, 2012; Ullman and Bentler (2003) the validity issues in
measurement model have traditionally been overcome by using
several instruments like multiple regression and path analysis.
In this research the data set is validated using three types of
validity analysis: content validity, construct validity and convergent validity using structural equation modelling technique.
From the measurement model of the constructs, the discriminant
validity criteria is confirmed as the correlation between the
constructs does not exceeded 0.85. Table 3 shows the measurement model results that includes estimations, standardised error
(S.E), critical ratio (C.R.) and significant level (p).

4.3. Structural Model

Figure 2 illustrates the structural model after removing the
three non-significant paths (employee security, employee
participation, decentralization). This left only five paths from the
eight HRM factors. After removing the path of four constructs, an
examination of the goodness-of-fit indices showed that the
model fitted the data effectively (χ2 = 724.161, df = 575, p = .000).
The CFI = .970, TLI = 0.968, RMSEA = .034 and χ2/df = 1.259.
Based on an examination of goodness-of-fit indices including
the normed chi-square value, final model appears to have a
better fit compared to previous models.
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OT – Job Training; ICL – Internal career ladders; EP –
Employee participation; DC – Decentralization; IS – Information
sharing; ER – Employee reward; RA - Appraisals
Table 3. Measurement model for the constructs

Table 4. Standardised estimates of the Structural model

From the square multiple correlation result, it is noted that
the model fit criteria are solved and there is a positive influence
of the HRM practices like job training, information sharing,
employee reward on project performance whereas; appraisals,
decentralization and career ladder were not significant to project
performance. With the significant standardized regression
weights of all the constructs and items, the overall square
multiple correlation was found to be 0.65 (65%) which is
considered as very strong and significant finding of the research.

5. Conclusions

The confirmatory factor analysis confirmed several significant relationships between the factors that are required for the
managers to understand their employee’s relational nature and
behaviour. Strategic human resource management factors used
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Figure 2. Final structural Model

in this research were confirmed to be powerful initiatives for the
managers especially in the virtual environment because of the
limited human interactions. The main findings of the dissertation
posit that commitment are contingent upon the positive sentiment of the managers to provide HRM practices to their employees that will lead to increase commitment in employees.
For instance, it is important for the managers and academicians to examine the key HRM practices identified towards
influencing organisational outcomes. However, this is the first
research to expound upon the social exchange theory within
HRM contexts. Previous studies outline various findings that
support and non-support regarding the role of HRM practices
towards commitment and project performance.
This research revealed that HRM practices are more significant to increase commitment. Managers need to be a focus on
providing employee job security, communication management,
financial stability and opportunities to use skills and abilities. It is
important for the Libyan construction companies to understand
that employees do not derive satisfaction or commitment just
from money and perks. Employees need faith and confirmation
of job security along with intrinsic and extrinsic motivation from
the organisation.
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Abstract

This research aims, while exploring the mediating effect of purchase intention, to know and explain how service and
website quality influence the purchasing decisions of customers at the Zalora online shop. Research study samples
include 240 of the Zalora online shop’s customers. Data collecting used questionnaires, which were shared directly.
Data was analysed using the Structural Equation Model (SEM) with AMOS 22 software. Research results show that:
(1) Service quality has a positive and noteworthy influence on the purchase intention, (2) website quality has a
positive and noteworthy influence on the purchase intention, (3) purchase intention has a positive and noteworthy
influence on the purchase decision, (4) service quality has a positive and noteworthy influence on the purchase
decision, and (5) website quality has no positive or noteworthy influence on the purchase decision. Therefore,
purchase intention can perfectly mediate the influence of service quality and website quality on purchase decision.
Keywords: service quality; website quality; purchase intention; purchase decision.

1. Introduction

This research is driven by the phenomenon of internet usage
in the transaction of consumer goods. According to the market
research institute, e-Marketer, the number of internet users
worldwide in 2018 is projected to reach 3.6 billion users, who will
access the internet at least once a month. Based on data, the
projected number rankings of consumers accessing the internet
from 2013 to 2018 is as follows: China, the United States, India,
Brazil, Japan, and Indonesia (Yusuf, 2014). Based on a survey
conducted by Asosiasi Penyelenggara Jaringan Internet Indonesia
(APJII) in 2016, the growth of internet users in Indonesia has
reached 132.7 million users, or 52%, of the total population of
Indonesia (Widiartanto, 2016).
The growing number of significant internet users in recent
years has made Indonesian internet users a potential market for
the development of online business, or e-commerce. E-commerce
is a currently growing marketing system that shows a very
convincing potential to be developed by business actors. A
survey conducted by APJII in 2016 revealed that as many as
82.2 million internet users decided to shop online (Huda, 2016).
This phenomenon of shopping online shows high purchase
intention and is increasingly favoured by internet users in
Indonesia because of the ease of service offered by online
stores, since customers do not need to physically come to the
store to see and buy what they need. Armed with computers,
laptops, and other devices connected to internet access, anyone
can quickly make decisions about purchases through easy and
fast transactions. The online store comes with a wide range of
products, including fashion products, gifts, electronics, and
diverse types of processed foods. The system of e-commerce,
or online stores, is now more secure, thanks to the progress of
the transaction system. Thus, internet users can be spoiled by
e-commerce that offers convenience, instant transactions, and
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efficiency. This is the main factor for the development of ecommerce.
Iprice Insights surveyed 50 online stores in Indonesia from
January 2016 to March 2017 and found that online stores can
receive 250,000 visitors per month. The most popular online stores
and marketplaces in Indonesia are Lazada.com, Tokopedia.com,
Elevenia.com, Bukalapak.com, Blibli.com, and Zalora.com
(Source: https://iprice.co.id/insights/mapofecommerce/#iema).
Zalora.com is the largest online fashion store in Southeast
Asia, established in early 2012, and operating in eight countries,
namely, Singapore, Indonesia, Malaysia, Brunei, Philippines,
Thailand, Vietnam, and Hong Kong. Zalora Indonesia is part of
the Zalora Group, established in late 2011 by Rocket Internet
GmbH. Zalora.com has a collection of over 500 local and international brands, so its customers can shop online with a
selection of men’s and women’s fashion products, including
apparel, shoes, accessories, and beauty products. The website
of Zalora.com itself is made as attractive as possible, so that
consumers who visit can see the products provided, encouraging purchase transactions.
The webmasters of Zalora.com in Indonesia should certainly
pay attention to its service quality and website quality, as these
are key factors in influencing a consumer’s decision-making
process before buying. Purchasing decisions are a step in the
buying decision process, until the consumer actually makes a
purchase. According to Sangadji and Sopiah (2013:38), purchase intention does not always result in an actual purchase
decision. Griffin (2005:110) mentions that consumers are more
concerned with the service. Service performance is the interaction between companies and consumers, starting from the
store's website in the network. Research on the variables
affecting purchasing decisions has been widely done, but show
different research results. Firdausy and Idawati (2017) and
Saling et al. (2016) mentioned that service quality has a positive
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and significant effect on purchasing decisions. Their findings are
contrary to Mondongo and Tumewu (2015), who found that
service quality has no significant effect on decision making.
Indiani et al. (2015) found that information in the form of website
quality has a positive and noteworthy influence on the actual
purchase (purchasing decision), if through mediation of purchase intention, but Piarna (2014) found that website quality has
no significant effect on the purchase decision. Lee et al. (2016)
found that service quality has a positive and significant impact
on purchasing intention. Chen (2013) found that website quality
has a positive and significant effect on the purchase intention.
Cheung and Thadani (2012), Kim et al. (2008), and Indiani et al.
(2015) found that purchase intention has a positive and significant impact on the purchase decision.
Based on the above phenomenon and research gaps, this
study’s goal is to fill the gap of previous research by proposing
and proving whether purchase intention is able to mediate the
influence of service quality and website quality on purchasing
decision, specially proving (1) whether Zalora.com customers’
purchasing intentions are positively affected by its service
quality, (2) whether Zalora.com customers’ purchase intentions
are positively affected by its website quality, (3) whether
Zalora.com customers’ purchase decisions are influenced positively by their purchase intention, (4) whether Zalora.com
customers’ purchase decisions are affected positively by its
service quality, and (5) whether Zalora.com customers’ purchasing decisions are positively affected by its website quality.

2. Literature Review
2.1. Service Quality

One of the factors that determine the level of success and
quality of the company, according to Lupiyoadi (2013:216), is the
ability of the company to provide services to customers. The
success of the company is in providing quality services to its
customers, achieving high market shares, and an increased
profit. Service quality is defined as the customer’s assessment
of the thorough superiority or privilege of a product or service
(Kuswanto, 2009:3).
Lupiyoadi (2013:268) mentions that developing an effective
service quality occurs through information systems. There are
five instructions to do so, described as follows. (1) Measure the
amount of customer expectations for the service. The company
should be able to measure the amount of expectation that comes
with the service provided to the customer. (2) Determining where
the information quality is concerned. The company must be able
to determine where the weight of the quality of information is to
be achieved; for example, emphasising the quality of information
on the management decision processes related to expected
service improvements. (3) Knowing customer suggestions.
Companies are required to be able to listen to and understand
customer’s suggestions about products/services. (4) Linking
service performance and output generated by the company.
Companies are expected to link service performance to company objectives. (5) Reach all employees. The application of
information systems in service quality should capture the entire
associated individual within the organisational hierarchy. The
system should be completed in such a way that all employees,
regardless of hierarchical functions, get the appropriate information.
According to Griffin (2005:111), there are five important
services for buyers: (1) Reliability: the ability to deliver what has
been promised, reliably and appropriately; (2) Guarantees:
knowledge and courtesy of employees and their ability to impart
trust and confidence; (3) Embodiment: physical facilities,
equipment, and personnel appearance; (4) Empathy: level of
care and individual attention given to customers; (5)
Responsiveness: willingness to help customers and provide fast
service.
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The quality of online services is defined as the level of
service within an e-commerce site that can be assessed through
work performance that depends on the ability, response, availability of placements, and site services that aim to meet
customer expectations (Chaffey et al., 2009:428). According to
Tjiptono and Chandra (2011:254), the quality of online services
consists of seven parts: efficiency, reliability, fulfilment, privacy,
responsiveness, compensation, and contact.

2.2. Website Quality

According to Kotler and Armstrong (2008:237), online marketing is the form of direct marketing that grows most rapidly.
Current technological advances have created the digital age.
The Internet has given marketers an entirely new way to create
value for customers and build customer relationships. Furthermore, Kotler and Armstrong (2008:238) explain that there are
four major online marketing areas, including B2C (business to
consumer), B2B (business to business), C2C (consumer to
consumer), and C2B (consumer to business).
For most companies, the first step in implementing online
marketing is creating a website. However, marketers must
design an attractive site and find a way for consumers to visit the
website, stay, and often return (Kotler and Armstrong, 2008:244).
According to Kotler and Armstrong (2008:246), online marketers
should pay close attention to the seven effective website
designs: (1) Context: website layout and design; (2) Content:
text, images, sounds, and video content; (3) Community: the
way the website allows communication between users; (4)
Customisation: the ability of the website to customise itself to
different users or allow users to personalise the website; (5)
Communication: the way a website allows website communication with a website, or two-way communication; (6) Relationship:
the level of website relationships with other websites; and (7)
Trade: the capability of the website to enable trade transactions.
According to Sulianta (2009:60), a website is said to have
quality in terms of some criteria that includes functionality,
design, authenticity, content, professionalism, effectiveness, and
efficiency. According to Barnes and Vidgen (2003), website
quality can be measured with three categories, described as
follows: (1) Quality of information: includes accurate information,
reliable information, up-to-date information according to the
topic of discussion, the ease of understanding the information,
the details of the information, and the appropriate design
presentation of the information. (2) The quality of interaction:
includes the ability to provide a sense of security during the
transaction, possess a good reputation, facilitate communication,
create more personal feelings, provide personal information,
create a specific community, and provide confidence that the
promises delivered will be fulfilled. (3) Quality usability: includes
the ease of the website to learn, ease of understanding, ease of
use, the attractiveness of the website, a fun interface, competence, and provides a pleasant new experience.

2.3. Purchase Intention

Purchase intention means a consumer’s cognitive plans or
desires for a specific item or brand. Purchase intention can be
measured by asking about the possibility of buying the
advertised product (Martinez and Kim, 2012). The purchase
intention is the stage of the respondent's tendency to act before
actually making a purchase (Martinez and Kim, 2012). According to Meskaran et al. (2013), there is a difference between
actual purchases and purchasing tendencies. While the
purchase is an actual purchase done by the consumer, the
tendency of the purchase is an intention that arises within the
consumer to make a future purchase. Fishbein and Ajzen (1975)
believe that the purchase intention can be used as an indicator
to predict consumer consumption behaviour, represent
subjective awareness, or predict the possibilities of customer
purchases. Schiffman and Kanouk (2000) also believe that
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purchase intention provides a measure of the likelihood of
customers buying certain products, and that there is a positive
correlation between purchase intention and actual purchase.
Purchase intention has a relationship with the service quality,
as service quality is one of the predictors of purchase intention.
Several studies prove this proposition, including Ha et al. (2014),
who found that service quality has the strongest direct effect on
purchase intention. Lee et al. (2016) and Huang et al. (2014)
also suggest that service quality has a positive and significant
effect on purchasing intention. Choudhury (2013) found that
perceived service quality has a strong predictive power on
customers’ purchase intentions. Based on the previous studies,
the authors build the following hypothesis:
H1: Service quality positively affects purchase intention
Besides service quality, website quality is also a predictor of
purchase intention, especially for e-commerce. Several studies
prove the proposition, including Kim and Lennon (2013), who
found that website quality has a significant positive effect on a
consumer’s emotions, and a consumer’s emotions have a significant impact on purchase intention. Turkyilmaz et al. (2015)
and Akram et al. (2017) found that website quality has positive
effects on consumers’ online impulse purchases. They suggest
that online retailers willing to strengthen and retain their
customer base must emphasise and improve the quality of their
websites. According to Shergill and Chen (2005) and Akram et
al. (2017), website quality enhances the probability of consumers’ impulse buying. Akram et al. (2017) found that the
website quality positively affects online impulse buying
behaviour. Based on the previous studies, the authors build the
following hypothesis:
H2: Website quality positively affects purchase intention

2.4. Purchase Decision

According to Kotler and Keller (2009:188), purchase decision is the evaluation stage in which the consumer forms the
preference of the interlinked products within the set of options.
The process consumers use to make a buying decision consists
of five stages (Sangadji and Sopiah, 2013:36-38), namely: (1)
introduction of needs, (2) search information, (3) evaluation of
various alternatives, (4) purchase decisions, and (5) post
purchase behaviour. The job of the marketer does not end when
the product has been purchased by the consumer. After purchasing the product, consumers can be satisfied or dissatisfied,
and will engage in post-purchase behaviour that remains
attractive to marketers. Post-purchase behaviour is a stage in
the buying decision process where consumers take further
action after buying, based on the satisfaction or dissatisfaction
they feel. The relationship between consumer expectations and
perceived performance of a product is a factor that determines
whether the buyer is satisfied or not. If the product fails to meet
expectations, consumers will be disappointed; if expectations
are met, consumers will be satisfied; if expectations are
exceeded, consumers will be very satisfied. Consumers base
their expectations on information they receive from sellers,
friends, and other sources. Newberry et al. (2003) said that
‘purchase intention is commonly used as a basis to forecast
purchase behaviour.’ Therefore, the authors build the third
hypothesis as follows:
H3: Purchase intention positively affects purchase decision.
Besides purchase intention, service quality and website
quality are also predictors of purchase decision. Firdausy and
Idawati (2017) found that service quality has positive effects on
purchase decision. Likewise, Saling et al. (2016) found that
service quality has a positive and significant effect on purchasing decisions. Then, Indiani et al. (2015) found that website
quality has positive effects on consumers’ online impulse
purchases. Based on the previous studies, the authors build the
following fourth and fifth hypotheses:
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H4: Service quality positively affects purchase decision.
H5: Website quality positively affects purchase decision.

Figure 1. Conceptual Framework

3. Method

3.1. Research Design

The research method in this study used a quantitative
method, because the data analysis is quantitative or statistical.
The type of research conducted is causal, explaining the
variables that are independent variable on independent variables
(Sekaran and Bougie, 2013: 98). This study examines whether
there is an influence from the independent variables (quality of
service and website quality) and the mediating variable (purchase
intention) on the dependent variable (purchase decision). Data
collection techniques in this study used the questionnaire method.

3.2. Population and Sample

A population is a group of people, events, or anything that
has certain characteristics that can make an object of interest to
be studied (Indriantoro and Supomo, 2014; Sekaran and Bougie,
2013).The population used in this study was the customers of
Zalora.com. The sample is the subset of the population. The
sampling process includes various procedures that use a small
percentage of the population to make inferences to the entire
population (Pardede and Manurung, 2014:10).

3.3. Sampling Technique

A sampling technique is a way to determine the number of
samples and the selection of prospective sample members, so
that each sample selected in the study can represent the
population (representative) both from the aspect of the number
and from the characteristic aspects of the population (Pardede
and Manurung, 2014:10). Sampling technique in this research
used anon-probability sampling method with a purposive sampling technique, because the criteria used is the respondents
who had bought products at Zalora.com. Hair et al. said, ‘The
minimum is to have a least five times as many observations as
the number of variables to be analysed’ (2010:102). According
to Solimun (2002), the size of the sample for non-probability
sampling is about five to ten times the number of indicators from
all variables (Karno and Purwanto, 2017; Jauw and Purwanto,
2017). 24 indicators are used in this study, so the number taken
is 24 x 10 = 240 samples. The number of samples, at 100-200,
is suitable for the SEM analysis technique with the analysis tool
AMOS instrument.

3.4. Analysis Technique

This research uses quantitative analysis techniques. The
data processing technique used in this research is Structure
Equation Modeling (SEM), which aims to prove whether there is
a correlation between the variables that exist; in this research, it
is used to prove whether there is an influence between service
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quality, website quality, purchase intention, and purchase decisions on store customers within the Zalora network in Jakarta.
Analysis of Moment Structure (AMOS) 22 software is used to
analyse, because it is considered capable of testing a series of
hypotheses that have been formulated together, where there are
more than one interrelated variables, and test the feasibility of
one model with research data. This research uses three kinds of
analysis techniques, which are:

(1) Confirmatory Factor Analysis (CFA) in SEM, used to confirm
the most dominant factors in one group of variables
(Suliyanto, 2011:25).
(2) Analysis of goodness of fit criteria, used to test the suitability
of the model through a review of various criteria of goodness
of fit. Some conformity indexes and cut-off values, to test
whether a model is acceptable or rejected (Hair et al., 2010),
include Chi Square statistics; the Root Square Error of
Approximation (RMSEA), which shows the expected goodness of fit when the model is estimated in the population
(Hair et al., 2010); Goodness of Fit Index (GFI); Adjusted
Goodness of Fit Index (AGFI); the minimum sample Discrepancy Function is divided by the Degree of Freedom, (CMN
/ DF); Tucker Lewis Index (TLI); Comparative Fit Index (CFI).
(3) Regression Weight on SEM used to examine how much the
variables studied are mutually influential (Suliyanto, 2011:25).

4. Results

4.1 Confirmatory Factor Analysis (CFA)

Confirmatory Factor Analysis (CFA) is used to test whether
the latent variable-forming indicators are significant and valid.
The latent variables used in the study were based on theoretical
concepts with several indicators. CFA can be seen with the
loading factor of each indicator. The loading factor is a large
correlation between the indicator and its latent construct. An
indicator with a low loading factor has a weak contribution to
explain its latent construct. Loading factor weights of 0.50 or
more are considered to have strong enough validation to explain
latent constructs (Hair, 2010; Ghozali, 2011).
Based on the test results, the coefficient of each indicator of
the quality of service variables (website quality, purchase
intention, purchase decisions) has a loading factor> 0.50. This
means that all the determinant indicators of the latent variables
of each independent and bounded variable are declared valid
(see Table 1).

goodness of fit, or the feasibility of a model.
Table 2 shows that almost all the criteria are fit, and close to
the cut-off value and other criteria that RMSEA uses to produce
value according to the recommendations; therefore, the model is
considered appropriate, with additional supporting data that the
loading factor of each indicator yields a value of ≥ 0.5. Therefore, the model in this study meets goodness of fit, and can
continue to test the hypotheses, whether the hypotheses in this
study are accepted or rejected.

Table 2. Results of the Overall Feasibility Study of the SEM
Research Model
Source: AMOS 22 Data Processing Results

4.3. Hypothesis Testing

Table 3 shows that, excluding H5, the other hypotheses are
accepted, as the P-value is smaller than 0.05 (≤0.05), and the
CR value is greater than 1.96 (≥1.96). Table 3 shows that the CR
value of the effect of service quality on purchase intention is
2.102 > 1.96, and the P-value is 0.036 < 0.05, so there is a
significant effect of service quality on purchase intention;
therefore, H1 is accepted.

Table 3. Hypothesis Testing Results
Source: AMOS 22 Data Processing Results

Table 3 also shows that the CR value of the effect of website
quality on purchase intention is 4.200 > 1.96, and the P-value is
***< 0.05, so there is a significant effect of website quality on
purchase intention; therefore, H2 is accepted. Likewise, the
effect of purchase intention on purchase decision is significant.
The CR value shows this at 3.067 >1.96, and the P-value is
0.002 < 0.05; therefore, H3 is accepted. H4 is accepted because
the CR value is 2.558 > 1.96, and the P-value is 0.011 < 0.05.
This means there is a significant direct effect of service quality
on purchase decision. However, H5 is rejected, or there is not a
significant direct effect of website quality on purchase decision.
The C.R. value shows this at -.224 < 1.96, while the P-value is
0.823 > 0.05.
Table 1. Regression Weight Factor Analysis Confirmation of
the Independent and Dependent Variable Parameters
Source: AMOS 22 Data Processing Results

4.2 Overall SEM Model Test

SEM aims to test the feasibility of a full research model. The
overall model test in this study uses AMOS 22 to view and
analyse the goodness of fit. Table 2 shows that the model met
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4.4. Discussion

The Zalora online store provides a complete product selection, a stock of goods that is always available, and orders on
time. The Zalora online store also maintains the confidentiality of
the customer's personal data. The Zalora online store has a
track record of customer order data. The Zalora online store
responds to customer complaints, when a product return occurs.
All these indicators are perceived by its customers as quality of
service. The service quality affects customers interested in
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buying, after reading product reviews at the Zalora online store.
Varied product selections increase customer interest in buying
from the Zalora online store. Customers are interested in purchasing products from the Zalora online store because the
online store also provides discounts and vouchers. This finding
supports research conducted by Lee et al. (2016), and Huang et
al. (2014) suggests that service quality has a positive and
significant effect on purchasing intention. The service quality not
only affects purchase intention, but all indicators of service
quality provided by the Zalora online store led customers to
make the decision to buy at the online store. The findings
support research conducted by Firdausy and Idawati (2017) and
Saling et al. (2016), who found that service quality has a positive
and significant effect on purchasing decisions.
Website quality indicated by product information at the
Zalora online store is clear and detailed. Product information at
the Zalora online store is trustworthy. The Zalora online store
has a good reputation and provides access to customer service
communication. The Zalora website is equipped with product
search lists and is always smooth (no errors). The content of the
Zalora online store website (menu, navigation, image, and colour
features) is very innovative and interesting. All quality indicators
of the Zalora website show that its customers were interested in
buying after reading product reviews at the Zalora online store.
This finding supports the research conducted by Chen (2013)
and Indiani et al. (2015), that the quality of the website has a
positive and significant effect on the purchase intention.
Purchase intention indicated that customers were interested
in buying after reading product reviews at Zalora's online store.
Varied product choices increased customers' interest in buying
at Zalora's online store. Customers were interested in purchasing products at Zalora's online store because it provides discounts and vouchers. Customers visited the Zalora online store
to meet their needs. The Zalora online store became the customers’ top choice when searching for desired product information. The Zalora online store became an alternative of customers
when shopping. Customers decided to buy from the Zalora
online store because it provides a complete product, positively
and significantly. This research supports research conducted by
Kim et al. (2008) and Indiani et al. (2015), who stated that the
purchase intention has a positive and significant effect on purchasing decisions.

5. Conclusion and Implication

The study proved that first, Zalora.com customers’ purchasing intentions are positively affected by its service quality.
Second, Zalora.com customers’ purchase intentions are positively affected by its website quality. Third, Zalora.com customers’ purchase decisions are influenced positively by their
purchase intention. Fourth, Zalora.com customers’ purchase
decisions are affected positively by its service quality. Fifth,
Zalora.com customers’ purchasing decisions are not affected by
its website quality.
Based on the results of this research conducted at the Zalora
online store, the authors want to provide suggestions and inputs
that can be useful for the Zalora online shop as well as for
further researchers who would like to use this study as a reference. Since its costumers’ purchase intentions and purchase
decisions are proven to be affected by service quality and
website quality, these results have implications regarding the
need to increase service quality at Zalora.com, while it remains
an online shopping option for customers. Zalora.com also must
improve and re-evaluate its website to be more qualified and
continue to provide innovation and an increasingly attractive
visual appearance to further increase the purchase intention and
continue to be a terrific opportunity for the company.
In this study, there are limitations:
(1) This research examines the purchase decision with the
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factors that influence it, namely purchase intention, service
quality, and website quality. There may be other variables
that influence purchasing decisions, including product
quality, brand, and application quality, all of which can tested
in future studies.
(2) The method used in this study is a survey only, through a
questionnaire. This study did not conduct interviews directly
with customers of Zalora online stores, so the conclusions
are based only on data collected using a questionnaire.
Future studies will better if interviews with selected key
informants are added to the research.
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Abstract

The aims of this study is to examine the effect of organizational justice on employee performance through job
satisfaction and organizational commitment at PT. Bank Mandiri (Persero) Tbk Branch Office in Central Java.
Population in this research is Employee of PT. Bank Mandiri (Persero) Tbk Branch Office in Central Java which
amounted to 115 people. The analysis tool used is multiple linear regression analysis and sobel test. The study found
that organizational justice does not directly effect employee performance, but through job satisfaction and organizational commitment. Distributive justice will effect the job satisfaction that impact on employees the performance,
while procedural justice will increase affective and continuance commitment that impact on employees performance.
Keywords: organizational justice; employee performance; job satisfaction; organizational commitment.

1. Background to the research

The huge number of operating banks has the impact on
inevitable competition among banks. Choudhary et al.(2013)
said that service company should improve its performance with
good service quality. Good service quality is obtained from
satisfied employees. One of employee satisfactions is that a
company must pay attention and care to treat them fairly (Nurmaladita and Warsindah, 2015). The other factor that affects
employee performance includes organizational justice and organizational commitment.
Concerning the issue of organizational justice, discriminatory
treatment is found within companies. It shows that the majority
of employees still feel less fairly treated by their companies in

various aspects. In the aspect of distributive justice, for example,
quite a lot of employees who feel that the income they get, in the
form of both financial and non financial, is less comparable with
their works and other colleagues in similar positions. The injustice is increasingly perceived by the employees when they are
involved in decision-making process which involves the fate of
the employees in the company, and the company seemed to be
closed for the information related to its employees. Such conditions show that company’s lack of attention and lack of proper
treatment to their employees makes the employees feel that
they are treated unjustly by the company.
Several studies on the effect of organizational justice on
performance showed different findings. The results of their
research are presented in Table 1.

Table 1.
Research Gap
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Based on the above phenomenon, the problem in this study
was how the impact of injustice on employee performance. In
addition, the presence of the research gap also underlied the researchers so that they were interested in the topic.

2. Literature review

2.1. Organizational Justice as a Determinant
of Job Satisfaction

Organizational justice refers to the extent to which employees understand the rules at workplace, interaction, and the
real results of their works. In this perception, the measures both
positive and negative will arise that influence organizational
performance and success (Greenberg, J. 1987; Baldwin, 2006).
According to Cropanzano et al. (2007) and Colquitt et al. (2001),
the justice that has significant potential in growing benefits for
both employees and organizations is job satisfaction. Colquitt
(2001) associated justice in three areas: distributive, procedural,
and interactional. Distributive justice views justice from the balance assessment made by a company to its employees after
the effort they give to the company (Blakely, 2005; Cohen, et al.,
2001; Usmani, S. And Jamal, S. 2013). Procedural justice theory
perceive the rules and procedures used in allocating the results
that deserve justice assessment (Cohen et al., 2001). Interactional justice refers to the extent to which the authority granted
to employees is able to be communicated properly (Jawad et al.,
2012). In general, interactional justice depicts a condition of the
activities that do not intersect with the works but it focuses on
the interaction aspects of both information and interpersonal
(Yaghoubi et al., 2011). Several studies show that organizational
justice has a positive effect on job satisfaction (Thomas &
Nagalingappa, 2012; Ibrahim & Perez, 2014; Ghaziani et al., 2012
and Divkan et al., 2013). The better the organizational justice,
the higher the employee’s job satisfaction. Thus, the following
hypotheses was formulated:
H1: Organizational Justice has a positive effect on job
satisfaction

2.2. Organizational Justice as a Determinant
of Organizational Commitment

Griffin (2004) said that organizational commitment is an
attitude that reflects the extent to which an individual is familiar
with and bound by an organization. On the other hand, Greenberg and Baron (1997) said that organizational commitment
consists of three forms; affective commitment, continuance
commitment, and normative commitment. Choudhary et al.
(2013) explained that organizational justice can affect organizational commitment. Based on the studies that had been
conducted, Sareshkeh, et al. (2012), Thomas & Nagalingappa
(2012), and Divkan, et al. (2013) found the empirical evidence
that organizational justice has a positive effect on organizational
commitment. Based on the assumptions, the hypothesis that
could be concluded in this study:
H2: Organizational justice has positive effect
on organizational commitment

2.3. Organizational Justice as a Determinant
of Employee Performance

Gibson et al. (2012) define organizational justice as a level
at which an individual feel treated equally in the organization
where he/she works. The other definition states that organizational justice is a fair perception of a person to the decision
made by his/her superiors (Colquitt, Lepine, & Wesson, 2009).
The Equity Theory explains that distributive and procedural
justice refer to employee’s perceptions regarding the justice and
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balance between the inputs they provide in the form of education, training, and experience and the awards they receive.
Thus, employees will tend to ask for remuneration in accordance
with what they do. The fulfillment of justice created by a company or agency will indirectly affect the satisfaction of the
employees for the work they do. Satisfied employees will yield
perform well. The study of organizational justice with a positive
effect on performance is found in the research of Nasurdin &
Khuan (2007) and Suliman & Kathairi (2013). Based on the
findings above, the hypothesis 3 in this study was as follows:
H3: Organizational justice has a positive effect
on employee performance

2.4. Job Satisfaction as a Determinant
of Organizational Commitment

According to Kreitner & Kinicki (2014), job satisfaction is an
affective or emotional response in terms of an individual’s job
variety. The explanation tells indirectly that job satisfaction is not
a single thought, otherwise one can be relatively satisfied on an
aspect of his/her job and less satisfied with one or several other
things. Job satisfaction is also interpreted as a form of feeling
owned by an employee towards his/her work and the environment where he/she works. The job satisfaction felt by an
employee will lead to pleasure in doing his/her job so that the
employee will feel comfortable and is committed to work for the
company where he/she works. The organizational commitment
in this study is interpreted as employee’s attitude as a form of a
sense of loyalty to the company and employee’s engagement in
the workplace. The research of Karim and Rahman (2012);
Susanj & Jakopec (2012); Ibrahim and Perez (2014); Divkan, et
al (2013); and Ward, et al (2015) found the evidences that job
satisfaction has a positive effect on organizational commitment.
Based on the assumptions, the hypothesis in this study was:
H4: Job satisfaction has a positive effect on organizational
commitment

2.5. Job Satisfaction as a Determinant
of Employee Performance

Hasibuan (2005) stated that performance is a result of work
achieved by someone in executing the tasks assigned to
him/her based on his/her skills, experience and sincerity, and
time. Performance is basically what is done and not done by
employees (Mathis and Jackson, 2006). Khan et.al (2012) in
their research entitled: "Impact of Job Satisfaction on Employee
Performance: An empirical study of Autonomous Medical
Institutions of Pakistan", state that job satisfaction has a positive
effect on performance. Based on the concept and previous
studies mentioned above which suggested a significant effect of
job satisfaction on the performance of teachers, the researchers
formulated the hypotheses:
H5: Job satisfaction has a positive effect on employee
performance

2.6. Organizational Commitment as a Determinant
of Employee Performance

Robbins and Judge (2008) also revealed that there is a
positive relationship between organizational commitment and
performance although it is simple. Sopiah (2008) states that
employees who are committed to an organization will create a
high organizational performance. The theory is reinforced by
Newstroom in Sopiah (2008) who states that in commitment
there is one's desire to perform a serious effort for the sake of
the organization. The effort in this case is in the form of
employee’s performance contribution to the organization.
Meanwhile, Meyer and Allen (1991) understand organizational
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commitment as a reflection of the three main dimensions;
affective, continuance, and normative. Commitment can be seen
as an affective reference point for an organization (affective
commitment), the consequence recognition of leaving the organization (continuance commitment), and ethical responsibility to
stay with the organization (normative commitment). The research
of Ticoalu (2013) and Ristiana (2013) found the evidence that
organizational commitment has a positive effect on employee
performance. Based on some research results disclosed above,
the hypothesis of the study could be formulated as follows:
H6: Organizational commitment has a positive effect
on employee performance

3. Methodology

The population in this study were 115 employees of PT. Bank
Mandiri (Persero) Tbk, in Central Java. Organizational justice is
defined as the perception of employee about how fair they are
treated in the social transactions in their workplace (Ivancevich
et al., 2008). The variable was measured using 10 items. Job
satisfaction is a general attitude toward one's job as the difference between the amount of reward received by workers and
the rewards which are believed to be received (Robbins, 2006).
The variable was measured using 11 items. Organizational
commitment, according to Robbins and Judge (2008), is a state
where an employee favoring a particular organization as well as

their goals and wishes to maintain their membership in an
organization. The variable was measured using 24 items. According to Miner (1988), performance refers to the result related to
productivity which is the relationship between the quantity of
goods and services produced by the particular number of labor,
capital and resources used in the production. The variable was
measured using 10 items. The instrument testing for validity
used factor analysis, while the reliability used Cronbach alpha.
The data analysis used multiple regression, and the mediating
effect test used Sobel test.

4. Results and discussion

The majority of respondents involved in this study based on
gender were females. 70 respondents (60.9%) were females,
with 42 respondents (36.5%) aged 30-40 years and those who
were at the business unit were 37 respondents (32.17%).
Meanwhile, the majority of the respondents (110 persons or
95.7%), had the last education of Bachelor. Education greatly
affects creativity in carrying out the work given so that, with
sufficient education, it will be able to provide innovation in the
work and the organizational goals can be achieved. The
description of the variables in this study is presented in Table 2.
The analysis used multiple linear regression to examine the
effect of organizational justice on employee performance through
job satisfaction and organizational commitment, with the results
as shown in Table 3.

Table 2
Means,
Standar Deviasi,
Reliability,
and
Correlations

Table 3.
Regressions

4.1. The Effect of Organizational Justice
on Job Satisfaction

The results of this study accepted the hypothesis that
organizational justice has a positive effect on job satisfaction.
The higher the organizational justice, the higher the job satisfaction. Organizational justice refers to the extent to which
employees understand the rules of the workplace, interaction,
and the results of their work significantly. In this perception, the
positive and negative measures will arise that has the effect on
the performance and success of the organization (Baldwin,
2006). According to Cropanzano et al. (2007) and Colquitt et al.
(2001), justice is said to have significant potential in growing
benefits for both employees and organizations, that is, job satisfaction.
Colquitt (2001) associated justice in three areas: distributive,
procedural, and interactional justice. Distributive justice view
view justice from the assessment paid by the company to
employees balanced after the effort they give to the company
(Blakely, 2005; Crow et al., 2012; Usmani, S. And Jamal, S.
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2013). Procedural justice perceiving the rules and procedures
used in allocating the results that require justice assessment
(Chon et al., 2000). Interactional justice refers to the extent to
which an authority granted to employees which able to be communicated well (Jawad et al., 2012). In general, interactional
justice exposes a condition of activities that do not intersect with
the works, but they are focused more on the interaction aspects
of both information and interpersonal (Yaghoubi et al., 2011).
This study was in line with Thomas & Nagalingappa (2012);
Ibrahim & Perez (2014); Ghaziani et al. (2012) and Divkan et al.
(2013). The better the organizational justice, the higher the
employee’s job satisfaction.

4.2. The Effect of Organizational Justice
on Organizational Commitment

The results of this study received the hypothesis that
organizational justice has a positive effect on organizational commitment. The better the organizational justice, the better the
organizational commitment. Choudhary et al. (2013) explain that
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organizational justice can affect organizational commitment.
Griffin (2004) said that organizational commitment is an attitude
that reflects the extent to which an individual familiar with and be
bound by the organization. Greenberg and Baron (1997) said
that organizational commitment consists of three forms;
affective, continuance, and normative commitments. This study
was in line with Sareshkeh, et al. (2012); Thomas & Nagalingappa (2012); Divkan, et al (2013), and Ari, A & Caglayan, H.S
(2017), who found an empirical evidence that organizational
justice has a positive effect on organizational commitment.

4.3. The Effect of Organizational Justice
on Employee Performance

The existence of a fair treatment to every employee may
create a good working situation, so employees feel at home
working in the company. Yazicioglu and Topaloglu (2009) said
that the existence of justice in the organization makes
employees feel comfortable while working in the company and
work with pleasure. Although this study was not supported the
study of Kristanto, H. (2015) that found the evidence that organizational justice has a positive effect on employee performance. The study that is in line with this research is conducted
by Warokka, A., et al (2012), who found that organizational
justice has no effect on employee performance.

4.4. The Effect of Job Satisfaction
on Organizational Commitment

The results of this study accepted the hypothesis that job
satisfaction has a positive effect on organizational commitment.
The higher the job satisfaction, the better the employee performance. Job satisfaction is defined as a form of feeling owned
by employees to work and environmental conditions in the
workplace. The job satisfaction felt by employees will lead to the
pleasure in doing their jobs so that employees will feel comfortable and are committed to work for the company where they
work. Organizational commitment in this study was perceived as
the attitude of the employees as a sense of loyalty to the company and employee’s engagement in the workplace.
This study was in line with Karim and Rahman (2012);
Susanj & Jakopec (2012); Ibrahim and Perez (2014); Divkan, et
al. (2013); Gondokusumi & Sutanto (2015) and Wardhani, et al.
(2015) who found the evidence that job satisfaction has a
positive effect on organizational commitment.

4.5. The Effect of Job Satisfaction on Employee
Performance

The results of this study received the hypothesis that job
satisfaction has a positive effect on employee performance. The
better their job satisfaction, the better the employee performance.
Job satisfaction is reflected in the compatibility of worker’s personality with their jobs, supporting working conditions, and
mutually supportive co-workers. The factors will be able to
improve their performance.
This study supports the research conducted by Hussain
Khan, et al. (2012) who found that the determinants of job
satisfaction having the impact on employee performance in the
autonomous health institutions of the health agency in Pakistan
were salaries, promotions, occupational security and safety,
working conditions, autonomy of work, relationships with colleagues, relations with superiors, and the nature of work. The other
study was conducted by Platis, C., et al. (2015) who also found
that job satisfaction in terms of: the administration of the
manager, occupational security, working conditions, and working
hours will be able to improve performance in terms of quantity of
work, productivity, initiative, quality, and employment targets.
The other supporting studies were conducted by Susanj &
Jakopec (2012); Ibrahim and Perez (2014); and Divkan, et al
(2013).
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4.6. The Effect of Organizational Commitment
on Employee Performance

The results of this study received the hypothesis stating that
organizational commitment has a positive effect on employee
performance. The better the organizational commitment, the
better the performance of employees.
Robbins and Judge (2008) also argued that there is a positive relationship between organizational commitment and performance, although it is simple. Sopiah (2008) states that employees who are committed to an organization will create a high
organizational performance. This theory was reinforced by Newstroom in Sopiah (2008) which states that there is a desire in
one's commitment to conduct business which is truly for the
sake of the organization. The effort in this case is in the form of
performance contribution performed by employees to their organization.
This study is in line with Ticoalu (2013) and Ristiana (2013)
who found the evidence that organizational commitment has a
positive effect on employee performance.

4.7. Mediation Effect Test

4.7.1. Organizational Justice to Employee Performance
through Job Satisfaction

The result obtained from the hypothesis on the direct effect
of organizational justice on employee performance was not
supported. It provides the sense that there is no direct effect of
organizational justice on employee performance. The condition
has the meaning that the existence of job satisfaction in this
study is a mediation in the effect of organizational justice on
performance.
The Sobel test was used to determine if job satisfaction
mediates organizational justice on employee performance. It is
presented in Figure 1 of the calculation below.

Figure 1.
Job satisfaction is a favorable or unfavorable emotional state
by which employees view their jobs, while organizational justice
can form a relationship with the decision-making procedure by
an organization shown to its employees. Distributive justice
would see justice from the view of the assessment paid by a
company to its employees balanced after the efforts they give to
the company (Blakely, 2005; Crow et al., 2012). Fair treatment
has been demonstrated to improve performance and job satisfaction. In this case, justice exists when employees feel to
receive the remuneration which is equal to what other employees receive for the same performance and job. Injustice occurs
when the benefits granted by a company does not correspond to
what employees do, and what employees do does not get the
results that commensurate with what other employees do for the
same job and duties given by the company. Justice does not
mean equal, but it is the fit between sacrifice and income. The
higher the sacrifice, the higher the income expected by employees. The fulfillment of justice created by a company or institution will have an effect on employee satisfaction. Employee
satisfaction, is reflected in the positive attitude the employee

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

QUALITY MANAGEMENT

gives to his/her work by carrying out the responsibilities as well.
Satisfaction in each employee can be grown by a company or
agency by implementing the best possible justice. Satisfaction of
the employees of a company or agency is expected to improve
the performance of the employees in achieving the goal of the
company or institution in which they work.
4.7.2. Organizational Justice to Employee Performance
through Organizational Commitment

The result obtained from the hypothesis to the direct effect of
organizational justice on employee performance is not supported.
It gives the sense that there is no direct effect of organizational
justice on employee performance. The condition has the meaning
that the existence of organizational commitment in this study
serves as the mediation in the effect of organizational justice on
performance.
The Sobel test was used to determine if organizational
commitment mediates organizational justice on employee
performance. It is presented in Figure 2 of the calculation below.

Figure 2.
Organizational commitment is an attitude that reflects the
extent to which an individual familiar with and be bound by the
organization (Griffin, 2009), while Meyer & Allen (2003) say that
organizational commitment consists of three forms; affective,
continuant and normative commitments. Organizational commitment is influenced by organizational justice. One form of organizational justice is the presence of the process and procedures
for decision making by an organization shown to its employees.
Procedural justice is a justice which perceives the rules and
procedures used in allocating the results. Procedurally fair
treatment has been demonstrated to increase the organizational
commitment of employees. In this case, the procedural justice is
perceived when employees were given an open access to know
their chances in the organization during appeal process and
consideration in making decisions, and it will affect their continuant commitment. They feel loss to leave the job because of
the fear that they do not find the conditions in other organizations. The employees with strong commitment are able to
improve their performance.

5. Conclusion

The study found that organizational justice did not directly
improve employee performance, but it was through job satisfaction and organizational commitment. Employee performance
can be improved in two ways:

1. Organizational justice in the form of distributive justice
was the most powerful factor in improving employee
satisfaction, which, in turn, has an impact on their performance. When employees felt the justice in the
determination of the work results and schedule, which
became the basis of incentives, they were satisfied.
Satisfied employees will give the best results so that their
performance will increase.
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2. The second strongest factor was organizational justice in
the form of procedural justice, which has the effect on the
creation of continuance and affective commitments. The
open opportunities in the organization to the appeal process and consideration in making decisions will affect
employees’ continuant commitment. They felt the loss of
leaving the job because of the fear that they do not find
the conditions in other organizations. The employees
with a strong commitment are able to improve their
performance.

6. Recommendations

Based on the research findings, the managerial recommendations for the organizational improvement and for future
research are:

1. Distributive justice can be improved in terms of the
suitability of salary and the workload of the employees. In
terms of procedural justice, it should consider more
aspirations of subordinates.
2. Job satisfaction can be improved by increasing the
compatibility of employee’s characters with job duties
and also by reviewing the incentives for employees to
adjust to their workload.
3. Organizational commitment, particularly continuance
commitment, can be improved by means of boosting
employee’s confidence that organizations today is the
best option for them to work. On the other hand, to
improve affective commitment, it can be achieved by
increasing the pride of the employees as parts of that
organizations.
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Abstract

The article proposes a new methodological approach to the management of external factors affecting the quality of
management of textile and clothing industry in conditions of innovative development. The authors assessed the
external environment factors of textile and clothing industry enterprises. The correlation model is constructed and the
key factors influencing innovative activity of the enterprises are revealed. Built a regression model of the dependence
of the level of innovation activity of enterprises of the textile and garment industry from the changes of factors of
external environment in dynamics from 2005 to 2014. Built four versions of the script of changes of specific weight
of innovative enterprises in the total number of textile enterprises and garment industry. The obtained results can be
used by managers of enterprises to improve the efficiency and quality of management at the enterprises of textile and
clothing in the conditions of innovative development.
Keywords: quality management; innovative activity; innovative development; model; external environment factors;
textile and clothing industry.

1. Introduction

Today, the textile and clothing industry in Russia is
characterized by many unresolved problems and increasingly
attracts the attention of experts and authorities. The enterprises
of this branch are insufficiently competitive, are equipped with
physically and morally outdated equipment, they are characterized by raw dependence, low export activity, unfair
competition, low innovative activity, weak quality management
system. The aim of the study is to identify environmental factors
affecting the innovative development of textile and garment
industry to develop strategic directions stimulating innovation
activity. The identification of factors of macroenvironment
affecting the innovative development of enterprises is an actual
problem.

2. Materials & Methods

When solving the problem of macroeconomic environment
factors analysis, correlation analysis was applied to determine
the key macro factors affecting the innovative activity of
enterprises. The task was to assess the degree of influence of
environmental factors on the increase of innovative activity of
textile and clothing industry. Political, economic, sociodemographic, technological, international factors affecting the
innovative activity of enterprises in the industry were analyzed.
84 macro factors affecting the innovative activity of enterprises
were selected to solve the problem. The resulting indicator was
"Innovative activity of enterprises", which characterizes the
share of innovation-active enterprises in the total number of
enterprises of the textile and clothing industry in Russia. The
constructed correlation model revealed a close relationship of
the resulting indicator with such factors as "The volume of
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shipped innovative products (textile and garment production)"
(correlation coefficient R =0.75), "Investments in fixed capital by
industry" (R = 0.94), "Average monthly nominal wage by industry" (R = 0.93). Statistics for the regression model are
presented in the table 1 (Industry of Russia (2017).
Analysis of the results of the pair correlation showed that the
resulting figure is positively influenced by all three factors. To
confirm our assumption, a regression model was constructed.
Analysis of the factors in the macro environment influencing the
innovative activity of enterprises in the obtained regression
model allowed to identify the trends of key factors in the macro
environment and to build a real model in the form of the formula:
y = 2.915986+0.03637x1+0.290695x2+0.04155027x3
(1)
where:
x1 – the volume of shipped innovative products (textile and
clothing production), billion rubles
x2 – investment in fixed capital of enterprises of the textile
and garment industry revenue.
х3 – the average monthly nominal accrued salary at the
enterprises of textile and garment industry, thousand rubles

In the obtained regression model, all three factors have a
positive effect on the increase in the share of innovative
enterprises in the total number of textile and clothing industry.
The strategy of enterprises is largely determined by the scenario of changes in environmental factors. The study analyzed
four scenarios: realistic, conservative, innovative, forced. The
values of environmental factors in a realistic scenario were
predicted using trend lines. The criterion for selecting the result
was the approximation coefficient (R2). For the factor, x1, x2, x3,
the trend lines are constructed in a polynomial way, because
they have a higher value of the approximation coefficient compared to the logarithmic and linear way (Fig. 1, Fig. 2, Fig. 3).
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Table 1.
Statistical data
for creation of
regression model

Figure 1. Creation of a polynomial trend line for a factor of
«Volume of shipped innovative products (textile and garment
industry)», billion rubles

Figure 2. Creation of a polynomial trend line for a factor of
«Investments in the main capital», billion rubles

Figure 3. Creation of a polynomial trend line for a factor of
«Average monthly nominal accrued wages», thousand rubles

The forecast data of the Ministry of economic development
of the Russian Federation were used to calculate the conservative, innovative and forced scenario (Forecast of long-term
socio-economic development of the Russian Federation for the
period up to 2030, 2016).

3. Results & Discussion

Determination of the share of innovative enterprises in the
textile and clothing industry in the total number of enterprises in
the industry according to the selected scenarios was carried out
by substituting the values of the key factors in the real
(regression) model (1). The data obtained are presented in Fig. 4.
The study revealed the priority directions to overcome the
unfavorable inertia processes in the development of textile and
clothing industry, to increase their innovation activity, improve
the quality of management. One of the most critical points is the
physical deterioration and obsolescence of equipment. Because
of the conducted research it was revealed that investment
activity is closely related to innovation activity. Analysis of
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Figure 4. Specific weight of innovative enterprises in the total
number of enterprises, %
statistical data showed that today investment activity is low.
From half to 2/3 of market participants do not make investments.
With a certain increase in innovation activity, the share of
enterprises that have not implemented any innovations does not
change practically over the years – we are talking about every
third textile enterprise and every fifth garment enterprise
(Radaev V., Danilina, 2014). Another identified factor influencing
the innovative activity of enterprises is wages. During the 2000s,
the textile and light industry experienced a steady decline in the
number of employees. As a result, today there is a shortage of
highly skilled workers, not only due to the lack of personnel, but
the inability of many enterprises to pay competitive wages. The
factor "Shipped innovative products" is closely related to
innovation activity, but the values of indicators in dynamics are
very low. For example, in 2014, according to statistics, innovative goods were shipped for 3579.9 billion rubles (Gorodnikova,
N., Hochberg, 2017) (in the economy as a whole), the share of
the textile and clothing industry was 1.06% (3.8 billion rubles)
(Industry of Russia, 2017).

4. Conclusion

The method of estimation of external environment factors of
textile and light industry enterprises affecting their innovative
activity is developed. The key external factors influencing
innovative activity of enterprises are revealed. Four forecasts of
the change in the share of innovative enterprises in the total
number of textile and garment industry enterprises are
constructed. The obtained results can be used by managers of
enterprises to improve the efficiency and quality of management
at the enterprises of textile and clothing in the conditions of
innovative development.
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Abstract

This study analyzes the image of the destination, value, cultural collectivism on the quality of local products sold in a
tourism destination, and tourists’ referral behavior. The sampling method was conducted using purposive sampling in
which the sample is a tourist visiting the tourist area. The sample size involved is 200 respondents obtained from two
regions of Sumatra and Java, Indonesia. This study uses a quantitative descriptive method. The analysis tool uses
SEM with two approaches. Based on the results of tests performed on the SEM, the results showed that the image
of the destination has a positive effect on destination image. Another finding reveals that the the quality of local
products sold in tourism destination positively influences consumer interest to provide a reference to others.
Meanwhile, there are no significant effect of collectivist cultures on purchasing decisions of local product
Keywords: destination image; product value; collectivism; product quality; referral behavior.

1. Introduction

Over the last few decades, tourism has been developed and
become one of the fastest growing economic sectors in the
world (Kim, et al., 2013; Bellia et al., 2016). In academic literature, many tourism studies have focused on the linkage
between destination image, values, culture on product quality,
and behavioral intentions (Cronin et al., 2000; Lanfranchi et al.,
2015). According to some experts these three are have positive
relationship with the performance of quality of local products
sold in a tourims destinations and behavioral intentions of
consumers in the future (Tian-Cole et al., 2002). It is argued that
the motivation of consumers to buy goods or services is fueled
by hopes that the object of the purchase will satisfy their needs
by comparing the perceived attributes at the time of receiving
and consuming a good or service. In the service sector such as
tourism, the image factor, values and culture are attributes that
can be perceived by the consumer. Therefore, when visiting a
tourist destination, image, value and culture factors can be attributes that are evaluated by consumers when visiting a tourist
destination.
In recent years, some experts involved role of value as an
antecedent of tourism the quality of local products sold in
tourism destination (see Murphy et al, 2000; Oh, 2000; Petrick,
2004; Petrick and Backman, 2002). Several studies have found
that quality measurements should be measured by value,
destination image, and culture (Oh, 2000; Woodruff, 1997).
Some experts also state that perceived value may be a better
repurchase intention indicator than satisfaction (Cronin et al.,
2000). This is because the use values perceived indeed will
affect the quality in general, and will push up the price of a tourist
destination (Chen and Tsai, 2007). Furthermore, some empirical
studies also reveal that there is a positive impact of perceived
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value to future consumer behavior (see Cronin et al., 2000;
Petrick, 2004). Therefore, the perception of value, is a good
predictor for determining the quality and behavior that will be
made by the consumer in the future. Baloglu and McCleary
(1999), Chi and Qu (2008) also show that the image of the
destination may influence visitors in the process of choosing
their destinations, evaluations and future intentions. According
to some researchers, the image of the destination has a positive
influence on the perception of quality, satisfaction and intention
to return (Court and Lupton, 1997; Bigne et al., 2001). In addition,
some of the results of empirical studies have also found that the
perceived value positively affect intentions and actual behavior
(word-of-mouth) in the future (Hutchinson et al., 2009; Meng et
al., 2011). Shoemaker and Lewis (1999) state that customers
feel the quality of a product is more likely to act as intermediaries
in promoting by means of word-of-mouth (WOM) to friends, relatives, and potential customers to try different products / services.
Hence, this research aims to re-tested the comprehensive role
of destination image, and cultural values as antecedents of the
quality of products sold in tourims destinations and referral
intentions in the context of tourism in Indonesia.

2. Literature review
and hypothesis development
2.1. Destination Image

The evaluation of the objective image has been the concern
of many academics and has contributed significantly to the
understanding of tourist behavior (Beerli and Martın, 2004).
According to Chen and Tsai (2007), the image of the destination
is the visitor's subjective perception of the targeted area. Furthermore, the image of a destination is defined as the expression of
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all objective knowledge, impression, prejudice, and imagination
in a particular place (Lawson and Baud-Bovy, 1977) and the
overall perception of an individual toward a place (Phelps,
1986). Chon (1990) states that the image of the destination has
an important role in decisions regarding individual purchase.
The destination image is a very important factor in the consumer decision-making process (Baloglu and McCleary, 1999;
Fridgen, 1984; Gartner, 1993; Goodrich, 1978). From an empirical point of view, some studies have found that the image of a
destination can positively impact the decision-making process of
choice of purpose, and also influences the conditions of decisionmaking behavior (experience in tourist destinations), evaluation
(satisfaction) and future behavioral intention (intention to review
and willingness to recommend) (Teviana et al., 2017; Bigne et
al., 2001; Lee et al., 2005; Mansfeld, 1992). For example, when
a tourist destination that has a positive purpose is more likely to
be selected in the process of making travel decisions on tourists
(Woodside and Lysonski, 1989). Assaker et al. (2011) found that
a better image yielded a higher intention to be revisited in the
future. Therefore, based on the explanation, the hypothesis we
developed is:
H1: Destination image has a positive effect on the the
quality of local products sold in tourism destination.

2.2. Perceived Value

Snoj et al. (2004) states that the value is conceptualized as
trade-off perceived by customer received from all of the benefits
and costs were sacrificed, where the value is given by the
product or service or the supplier and the user. Chen and Tsai
(2007) defined value as an overall assessment based on an
assessment visitor visitors about what is acceptable and what
benefits are provided (cost). Perceived value not only affects
customer choice behavior in pre-design stage, but also affects
satisfaction and intention to recommend and buy back on postpurchase (Parasuraman and Grewal, 2000).
Woodruff (1997) argues that the size of the received value
(attribute) is antecedent to the overall customer satisfaction, and
this action is shown to correlate well with customer behavior,
such as providing a referral and WOM's intent to buy. According
to Chen and Tsai (2007), the perceived value indeed play an
important role in influencing the level of quality and intentions of
future customer behavior. Baker and Crompton (2000), Cronin
et al. (2000), Petrick (2004), Tam (2000) reveal empirical evidence that perceived value has a positive effect on the quality
and behavior of future behavior. Some studies have also found
that the positive effect of perceived value on quality and interest
to come back and recommend (Stevens, 1992; Murphy and
Pritchard, 1999). The study results from Kim et al. (2013) also
found the positive effect of perceived value on customer satisfaction, which in turn affects loyalty in tourist destinations. Then
the hypothesis that we developed is:
H2: perceived value positively affects the quality of local
products sold in a tourism destination.

2.3. Collectivism Culture

In the Asian context, a growing cultural priority is the culture
of collectivism. Hofstede (2011) states that collectivism is the
level at which people from birth onwards are integrated into
groups that are powerful and cohesive, often a large family that
continues to protect them with loyalty rewards. Collectivism culture is very strong in developing countries, such as Indonesia.
The fact of collectivism culture on Asian countries, explained
that the concept of personality is inherent element in the social
life and the concept of identity as the ability to develop a
harmonious relationship and connectedness with others
(Markus and Kitayama (1991).
According Manrai and Manrai (1996), cultural concept based
on the views of Hofstede (2011) can be used as a foothold in
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explaining further how consumer behavior, in which culture also
has a strong motivating factor in the purchase decision-making
process of individuals (Arnould and Thompson 2005). In
marketing theory, cultural synergy can be used to determine the
patterns of buying behavior and perceptions of the quality of a
product. Luna and Forquer Gupta (2001) state that collectivism
culture dimensions are significant in purchase decision-making
related to cultural similarities. However, Dann (1993) concluded
that differences in national culture is one of the many forces that
influence decision-making and consumer perception of product
quality. People who have a strong tendency of collectivism
culture will make purchasing decisions and perceived symbolism of a product based on factors and their elements in
common with the group (Soares, Farhangmehr et al., 2007).
H3. Culture of collectivism has a positive effect on product
quality

2.4. Product Quality

Perceived quality is defined as the consumer's assessment
of the overall superiority of a product. According to Chen and
Tsai (2007), the experience at the time of taking place can be
shown as the perceived quality based on the comparison
between expectations and actual performance. Zeithaml (1988)
states that quality is diversified into two types, namely the
perceived quality and objective quality. The perceived product
quality is a global assessment characterized by a high level of
abstraction and refers to specific consumption settings (Zeithaml,
1988). Whereas, objective quality refers to the actual technical
advantages of verifiable and measured products (Monroe and
Krishnan, 1985).
Chen and Tsai (2007) argue that perceived service quality
experience can be conceptualized by comparing the expectations and actual performance of the product. When there is a
feel that expectations are met, it would appear encourage
consumers to recommend the information to the other party
(referral behavior). This is usually referred to as the interest that
is influenced by emotional factors (Kluegel and Smith 1983;
Schiefele 1991). Consumers can give a positive value to the
products they buy, so that the positive values describe consumer satisfaction will have an impact on the reputation of (Su et
al., 2016). Chen and Tsai (2007) state that the referral behavior
is related to the visitor ratings about the possibility to revisit the
same tourism destination or willingness to recommend the
destination to others. One of these values can be a sale to
others through word of mouth. Verhoef et al. (2002) revealed
that referral behavior is defined as the extent to which
customers suggest a product to other customers (eg friends,
family, colleagues) to make a purchase to the product or service
provider. Verhoef et al. (2002) reveal that consumers feel the
quality or satisfied with the product will generate word of mouth
from consumers. Some empirical research has also proven that
quality is a predictor and has a positive influence on the future
behavior (see Baker and Crompton, 2000; Bojanic, 1996; Cronin
et al., 2000; Petrick, 2004; Tam, 2000).
H4. Product quality positively affects referral behavior.

Figure 1. Research Framework
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3.1. Research Design

The type of research is quantitative, ie research that tries to
make accurate measurements of something (Cooper and
schinder, 2011). The data used is the cross section data, by
collecting data in one point in a particular time. Researcher used
survey methods as data collection techniques gained through
self-administered survey. Data collection was done in two areas
of tourist destinations in Indonesia. In the models and hypothesis
testing, this study used Structural Equation Model (SEM) analysis
of AMOS with two approaches, namely the measurement model
and the structural model approach

3.2. Sampling Technique

items, that are authentic products, relative price, and existence
in the organization. Lastly, the variable of referral behavior was
measured using 4 items that are complete product information,
expected product, product excellence, and trusted endorsement.

4. Results

4.1. Demographic Profile of Respondents

Based on the table 1, it can be shown that female respondents dominate as much as 53 percent, while men 47 percent.
Majority of respondents aged 36-45 years old by 23 percent.
Furthermore, all respondents have worked, with the majority is
obtained undergraduate degree.

The unit of analysis in this study is the individual. In determining the sample , it was used the purposive sampling method.
The sample in this study was the tourists who visit the two travel
regions in Indonesia, namely Sumatra and Java. The study
involved 200 respondents in accordance with the terms of the
sample size (Hair et al., 2010). A total of 200 questionnaires
were distributed to the respondents. Further proccess showed
that only 44 questionnaires were not eligible to be processed.
Thus, 156 questionnaires are considered feasible to be further
processed.

3.3. Measurement

All instruments in this study are instruments that are adapted
from previous research. The variable is measured using a fivepoint Likert scale. In filling the questionnaire, respondents filled
in the questions with the answer option already given (closed
statement). The destination image variable was measured by 4
items which consist of organizing once a year, meeting family,
Indonesian tradition and time availability. The variable value is
measured using the measurement items as much as 4 items
consisting of that the destinations are unique only in certain areas, the quality of the symbolic distinctive taste of local culture,
and performance uniqueness. Meanwhile, the cultural variables
of collectivism measured using the measurement items as much
as 4 items, consisting of sharing happiness, showing caring,
showing a sense of kinship, and form of existence organized.
Further, the variable of product quality was measured using 3

Table 1. Profile of respondents

4.2. Validity and Reliability Testing

The test estimation uses two SEM approaches, namely the
measurement model test conducted through confirmatory factor
analysis and structural model testing. At the initial stage, this
study performs testing on existing measures in the variable.
Validity testing is done to determine the extent of the instrument's ability to measure what is actually supposed to measure
(Hair et al., 2010). Validity test in this study was done by using
construct validity. Meanwhile, reliability testing is done by using
Cronbach's alpha. The results of estimation loading factor and
Cronbach alpha are shown in Table 2.

Table 2.
Validity
and Reliability
Testing

Based on the results of validity testing based on loading
factor, each measurement item has a factor loading value above
0.6. A measurement can be declared valid when the measurement item has a value loading factor above 0.5 in the construct
to be measured. These results prove that each indicator has
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good validity. Meanwhile, if viewed from the value of Cronbach
alpha, it can be shown that the value of Cronbach's alpha is
above 0, 6. These results indicate that the value of Cronbach's
alpha for each construct was good. Thus, all measurement items
used have good validity and reliability, so it can do further testing
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of structural model.

4.3. Goodness of Fit Testing

Table 3. Goodness of fit

Testing the hypotheses was conducted using a structural
model approach. In the early stages, it was tested the value of
goodness of fit. Based on the results of goodness of fit, the
model presented has a value of goodness of fit is good (Chi
Square: 165. 221, CMIN: 0.145, RMSEA; 0.030). Thus the model
is acceptable because the value of the resulting goodness of fit
is above the specified range of values. Therefore, it can be
declared that the existing model can be passed on hypothesis
testing.
Moreover, hypothesis testing is done by comparing estimate
value, CR, and the p-value with the assumption that every hypothesis can be accepted at the 0.05 significance level. The results
of structural model testing is shown in Table 4.

Table 4.
Results of Hypothesis
Testing

Based on test results in table 4 of the structural model, this
research resulted in several findings. First, the estimation results
of testing found that the destination image has a significant
positive effect on the quality of local products sold in a tourism
destination with a value of parameter estimate 0.301, CR =
3.888, and p-value 0.00. Thus, the hypothesis one is accepted.
Second, the study found the positive influence of value on the
quality of local products with a value of parameter estimate
0.591, CR = 3.043, p-value 0.002, meaning that the hypothesis
two is accepted.
Thirdly, this study found a positive effect, but not significant
between the culture of collectivism and the the quality of local
products sold in tourism destination (the parameter value
estimates = 0.249, CR = 1.901, P = 0.000, significance α = 0.570).
Therefore, it can be declared that the hypothesis three is
rejected. Fourth, the results of the analysis also found a
significant positive effect between quality destinations and
referral behavior with the value of parameter estimate 0.864, CR
6.971, p-value 0.000, with significance level α = 0.05).
Accordingly, the hypothesis four is accepted.

5. Discussion

Some previous studies have found that the image of the
destination has a positive influence on tourist behavior (Bigne et
al., 2001). Furthermore, the existing value in a product or
service can influence the selection criteria for the consumer
behaviors directly, and indirectly, intentions and their purchasing
behavior (Pitts and Woodside, 1984). Caruana et al. (2000) also
said that the perceived value play a role in determining the
quality of service and satisfaction. Furthermore, Chen and Tsai's
study (2007) found that the image of the destination has the
most profound effect on behavioral intentions (ie intention to
revisit and willingness to recommend).
On the other hand, the collectivist cultures has no significant
positive effect on the quality of local products. This is probably
related with the diversity or cultural differences in some research
locations. Dann (1993) states that differences in national culture
is one of the many forces that influence consumer decisionmaking. Lastly, there is a a positive relationship between the the
quality of local products sold in tourism destination and referral
behavior. Verhoef et al. (2002) found that the the quality of local
products sold in tourism destination will generate word of mouth.
Some studies have also found that the the quality of local
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products sold in tourism destination is an antecedecent, and has
a positive effect on the future behavior (see Baker and Crompton,
2000; 1996; Cronin et al., 2000)

6. Conclusion

The statistical testing results proved that destination image,
value have positive effect on the the quality of local products
sold in tourism destination. Moreover, the the quality of local
products sold in tourism destination positively affects referral
behavior. The testing also reveal that only collectivist cultures
that are not significant positive effect on the the quality of local
products sold in tourism destination.
Based on the findings, destination image, and perceived
value can be used as antecendents of the quality of local
products sold in tourism destination. Practically, the results can
be used as a consideration in determining the strategy on the
tourism context as guidance in developing tourism by
maximizing the destination image, the value of local product,
collectivism culture, and product quality. Since the destination
image is particularly associated with the destination image, then
the evaluation derived from the image of the destination will help
to understand how the tourism promotion strategy may affect the
individual's perception changes on a tourist destination.
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Abstract

This article proposes to the scientific community the possibilities to use modern methods and techniques to analyze
and improve the drivers state of alertness, focus and responsibility, in order to reduce traffic accidents on the
European public roads. Due to the increase of traffic accidents, there is an interest to improve the existing state of
affairs. The need to implement advanced surveillance and road traffic control technologies in order to significantly
reduce subjectivity in the tracking-documenting process of the traffic norms and irregularities, becomes a priority. To
enforce the measures needed to rectify the created situation, it is important to examine traffic safety by the factors
that determine it: man, vehicle and road. In this research, three mathematical methods are presented with their
applications to improve the existing situation in the quality management of the driver’s alertness and his evaluation
process results. These processes are factorial experiment method, TOPSIS method and the simple additive fuzzy
weighting method. Three factors (age, reaction time and accuracy coefficient) which exert their influence on two
objective functions (state of alertness and attention stability), were analyzed. After the eight drivers were evaluated
by the first methods and three random drivers by the additive fuzzy weighting method; a chart, with their rank, was
presented.
Keywords: alertness; attention stability; multicriterial optimization; quality management.

1. Introduction

The invention of the motor vehicle brought with it many
casualties, so that today the number of traffic accidents has
reached alarming amounts. Annually, over 10 million people
remain permanently handicapped or are severely wounded in
accidents. Statistics show a mortality rate of over 3,200 persons
daily. Moreover, there are 50.000 severely wounded victims
daily that require hospitalization as a result of traffic accidents
(Oprean and Ţîţu 2007).
Worldwide, traffic accidents constitute the first cause of
mortality for youth aged 16 to 24 and the second cause of
mortality for the age category 15 – 44. According to statistics, in
the next 15 years, accidents will become, at global level, the
third cause of mortality for all age categories, while, for example
AIDS will fall to the ninth spot on the list. The crisis of road safety
can be described as one of the greatest global catastrophes with
an enormous negative impact on the social and economic state
of society (Oprean et al. 2011).
Studies have shown that lack of driver awareness and
alertness can contribute to the number of accidents, particularly
for long-distance, heavy truck drivers who spend many hours on
the road. The Kleinberg invention (Kleynberg 2000) improves
upon such a driver awareness system by using voice or sound
generation and recognition technology, along with other auxiliary
sensor inputs to minimize inconveniences for the driver while
maximizing effectiveness.
The Smith invention (Smith et al. 2005) relates to visual
monitoring systems, and in particular to systems and methods
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for using digital cameras that monitor head motion and eye
motion with computer vision algorithms. This specifically, to
monitoring alertness and vigilance for drivers of vehicles, trucks,
buses, planes, trains and boats, and operators of moveable and
stationary heavy equipment. Specific conditions monitored are
driver fatigue and driver loss of sleep, effects from alcohol and
drugs, as well as monitoring students and employees during
educational, training and workstation activities. The most probable reasons for the situation created is the non-prioritization of
road safety among the other areas of interest of the public
authorities, and the lack of knowledge and understanding of
road safety importance. The objectives of the evaluation and
optimization of the state of alertness needs to be the desire of
any society to not only improve, as much as possible, the
current concept of car safety, but also to differentiate itself by
designing some products and equipment that are much more
effective.
The purpose of optimization is represented by the
identification of the main risk factors that can cause serious
accidents or deadly collisions.
By using the multicriterial methods or the fuzzy formalism
one can analyze the ways in which each driver tested would
respond to the following stimuli that were considered: “age”
reflecting the bodily state of the subject, the “reaction time” index
reflecting the primary reaction type; the accuracy factor reflecting the selection, orientation and optimal concentration capacity
of the psycho-nervous energy towards a certain activity; “the
state of alertness” reflecting the ability to maintain the
preparatory state for “things can happen at any moment”; and
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“the attention stability” reflecting the optimal maintenance of
focus while solving a task, measured in fluctuations.
Because research on physical models reveals some important
disadvantages, such as the extended duration of the research
with a high intellectual workload, as well as the unlikelihood of
enclosing the economic factors, the current trend in the technological processes management is its usage, on an increasingly larger scale, of mathematical models. They reproduce the
researched process with the help of some functional relations
which help to find the optimal conditions in real time with material
expenses much lower than using physical models (Bucur 2015).
It is known that experimental research is done without a welldefined pattern, without a programming of the lab experiments
and without establishing from the beginning with precision what
needs to be done and what is the goal (Negoiţă 1974).
Most of the times, the ones experimenting with something
new, tend to focus on at reaching the results they want, and not
what needs to be obtained. They must, however, say that the
experimental data processing cannot be confused with mathematical statistics; the latter is just a valuable tool, one which
cannot be substituted to an unfair experiment or flawed experimental data. The experiment has always served as a means of
understanding the surrounding environment, being an evaluation criterion of hypothesis and theories. For a long time it was
believed that choosing the strategy of the experiment and
conducting it were determined by the experience and intuition of
the person making the experiment, mathematics being used
only for processing the results (Ţîţu et al. 2011).
The heavy increase of the experimental research volume
has brought attention to the problem of the need to increasing
the efficiency of the experiment. In this context, the mathematical theory of experiment has encompassed within itself the
experiment of programming (also known as organization).
The experiment is programmed according to a determined
plan, previously set, optimal from the point of view of the factors
modification algorithm, its realization ensuring a complex influence on the variable states of the researched object.
The diversity of the purposes aimed in research generate a
multitude of experimental programs, the mathematical experiment
theory offers us a series of concepts necessary for achieving the
experiment’s goals.
The systems, in return, can be studied through different
methods. Regardless of the method used, at the basis of this
theory, “the modeling concept” can still be found.
Modeling is the method of studying the technological
processes (technological objects) where experiments are made
on an object (model) and not on the “original”. For all of these,
the experiment is used. In itself, no statistic method can prevent
mistakes, inaccuracies, false reasoning or wrong conclusions
(Oprean and Ţîţu 2007).
Primary data needs to be obtained correctly, the analysis
methods need to be applied adequately, and the person
interpreting the results must to have good knowledge, not only
of the statistics methods, but also the field in which they are
applied; for this reason team work is necessary or recommended (Zahedi 1977).
Statistical methods need to be considered as tools which, in
the hands of a crafty experimenter and correctly applied to
situations for which they were created for, give useful results
(Saaty 1980).
A very important condition to make a correct processing of
an experimental data line for data processing specialist is to
have thorough knowledge of the experiment which has provided
the data, as well as all the details regarding the manner and
conditions in which the measurements took place, the scope of
the experiment, the physical nature of the parameters measured
or neglected, the purpose of data processing, the data
destination, etc. (Oprean and Ţîţu 2007). These demands are
satisfied from the beginning if the processing and data interpretation are done by a person who actually participated in
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making the experiment and measurements.
An element of capital importance in approaching any experimental research, finalized by modelling and/or optimizing an
objective function is represented by the adequate projection of
experiments, and afterwards, the processing of the experimental
data (Douligeris and Pereira 1994).
In the specialized literature the idea stating that the factorial
experiment is so powerful that, even if it is inefficiently used, it
gives better results than most of the other experimental data
processing, given more credence. As such from the point of view
of the scientific field in which they can be applied, the theoretical
aspects mentioned in this article can be applied widely.
(Vlădeanu et al. 2008).

2. The factorial experiment method

In order to study objects, phenomena or processes, one
often turns to experimental research. The more frequent use of
the experiment concept has led from the foundation of the
mathematical experiment theory and implicitly, to introducing
some specific concepts amongst which, the modeling one plays
a special role (Oprean and Ţîţu 2007). Currently, science and
technology both use the notion of model with two meanings: the
material model which is represented by an auxiliary object with
which the original object is replaced in the experiment process;
and the abstract (ideal) model which is represented by a series
of sizes with the help the object subjected to research which
can, from certain points of view, be characterized as physical or
mathematical models. Currently, in the experimental modeling,
two strategies are more widely used on which experiments are
conceived and made: classical strategy (Gauss-Seidel) and
factorial strategy (Box-Wilson).

2.1. The classical experimentation strategy

The classical experimentation strategy (Gauss-Seidel) is
characterized by the slogan „a factor at a certain moment” and
reduces any experimental research to unifactorial research, in
the sense that, at a certain moment, a single influencing factor
is adjusted (modified); constant values are randomly attributed
to the other influencing factors that may exercise a significant
influence over the obtained result.
From the assertions above, it follows that in highlighting the
influence of a factor, only a part of the experimental attempts are
used, which significantly increases the volume of experimentation, in favor of a large number of influencing factors. For
example, if the objective analysis of seven factors influencing a
function is desired and the goal is to achieve five experimental
points for each of them, the result will be an experimental
volume of 57 = 78125 measurements, and if the goal is to
achieve only three experimental points for each influencing
factor, the result will be 37 = 2187 determinations. In both
situations the number of measurements that need to be
conducted greatly exceeding the current time and financial
possibilities of an experimenter (Oprean and Ţîţu 2007).

2.2. The factorial (modern) strategy

The factorial (modern) strategy of experimenting (Box-Wilson)
is characterized by the slogan “all factors at any moment” and it
makes use of a factorial experiment, distinguished by the fact
that the value of all the influencing factors changes with each
experimental attempt and, consequently, the influence of each
factor on the value of the objective function is determined by all
performed attempts, thus allowing for a considerable reduction
of the experimental volume.
Experimental practice shows that the efficiency of applying
the factorial strategy in relation to the application of the classical
strategy grows significantly if the number of influencing factors
is increased.
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The main features of factorial strategy are: the progressive
acquiring of information after conducting the experiments, with
the possibility of conducting the minimum necessary measurements to draw conclusions; obtaining maximum precision in
estimation of the model, for a set number of measurements; and
supplying information about the direction of measurements for
attaining the optimum domain of the objective function.
It can be demonstrated that, if random measuring errors
occur, the modern experimentation strategy applied using factorial experiments is a strategy of optimal experimentation, in the
sense mentioned above, and the factorial experimentation program is an optimal plan for experimentation.
Generally speaking, the space in which the objective
function exists is multidimensional, namely k + 1 dimensional (k
representing the number of influencing factors), and is called
multifactorial space.
For the situation in which k ≥ 3, the graphic representation of
the response surface is no longer possible unless it is
represented in sections and the space is analytically described.
The curves resulting from the intersection of the response
surface with its sectioning planes are called equal response
curves or constant response curves. The M point stands for the
value of (extreme) interest of the objective function. Highlighting
this point is mainly possible in several ways. The most common
manner of principle being that of constructing an experimental
mathematical model of the analyzed system and using it to
estimate the values of the objective function in states that were
not experimentally studied, but which are of interest to the
researcher. In the analysis of the model, it is hypothesized that
the variation of the objective function is continuous and with no
sudden leaps from one state to another. Experience in using the
factorial strategy for modelling and optimizing technological
processes with a large number of influencing factors has shown
that the most rational way of structuring experimental programs
is the estimation of apriori information about the object under
research by conducting so-called preliminary experiments (dispersion analysis, rank correlation method, random balance
method, etc.) with the purpose of selecting the significant
influencing factors for the chosen objective function(s); obtaining
the experimental mathematical model and conducting the experiment to identify the optimum areas and points for the response
surface by using, in the first stage, the screening factorial
experiments (of the first rank) and, furthermore, the factorial
experimental programs of a higher ranking. In the case of a
reduced number of influencing factors, preliminary experiments
may be eliminated and modelling based on factorial experiments
will be exclusively used.

2.3. The complete factorial experiment method
with three influencing factors

This method implies the identification of three influencing
(risk) factors:
x1 – age, reflects the physical age of the subject;
x2 – reaction time index, reflects the type of primary reaction;
x3 – accuracy coefficient, reflects the capacity for selection,
orientation and optimal concentration of psycho-nervous energy
in an activity; indicates the efficiency of attention (rapid installation, stability, operatively, resistance to interfering factors).
These three factors influence the objective functions:
y1 – state of alertness, reflects the capacity to maintain over
time the preparatory state of “anything may happen at any time”;
y2 – attention stability, maintaining the focus of attention at
an optimum level over the course of solving a task; it is
measured in fluctuations.
Following the preliminary experiments that were conducted,
the coordinates for the central point of the experiment were
chosen, as well as the variation intervals of the three influencing
factors, yielding the values of the upper and lower levels for
each influencing factor; the numerical values are noted in the
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tables 1 and 2. The values of influencing factors are presented
in table 3.

Table 1. Coordinates of the central point and the variation
intervals of the factors

Table 2. Program matrix

Table 3. The values of influencing factors

3. The TOPSIS method

The research was done during September – November 2017
and the experimental data has been processed with the
STATISTIC DATA SYSTEM package program, complying with
the procedures and stages specific to an experimental research
which would lead to an optimal result, based on an adequate
experiment.
For the multicriteria TOPSIS method, the Microsoft Excel
2013 software was used. Multicriterial techniques of analysis
have the following general functions: they make alternatives
explicit, as well as their contribution in the satisfaction of various
decision criteria; use a system of explicit shares for criteria are
based on the judgment of the decision maker.
Multicriterial analysis establishes a hierarchy of alternatives
by referring to an explicit set of objectives which the decision
maker has identified and for which he has established measurable criteria for evaluating the degree of their fulfillment, offering
better aggregation methods for the data referring to the criteria
for obtaining global performance indicators (scores) in the case
of the alternatives (Abo-Sinna and Amer 2005).
The essential feature of the multicriterial analysis for establishing objectives and criteria, the estimation of relative weights
and, partially, for the evaluation of the contribution of each
alternative to the realization of each criteria, is the stress on the
judgment capacity of the decision maker (Wang and Elhag
2006; Wang and Lee 2007).
Experimental practices show that the efficiency of applying
the factorial strategy in relation with applying the classical strategy increases enormously with the increase of the number of
the influencing factors.
Under the conditions of the existence of random errors, the
modern experiment strategy applied with the help of factorial
experiments is called optimal experimental strategy, and the
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factorial experiment program is an optimal experimentation plan
(Jahanshahloo 2005). This statement is based on the fact that
after the experiments were done, information was progressively
acquired, thus making possibility of making a minimum number
of determinations for making conclusions. Also, for a number of
necessary measurements, the maximal estimation precisions of
the model were reached. The information was obtained regarding the movement direction of the determinations in order to
reach the optimal field of the objective functions. Based on the
analytical processing of the experimental results, as well as a
consequence of the analysis of the graphic representations,
conclusions can be formulated regarding modeling through factorial experiment of alertness and attention in order to reduce
the number of traffic accidents.

Figure 1.
Age influence
and the reaction
time over the
stability of the
attention

Figure 2.
Influence of the
accuracy
coefficient
and reaction time
over the stability
of attention

Figure 4.
The relation between accuracy coefficient and reaction time

So, while the reaction time increases, the accuracy factor
also increases, figure 4. There were eight tested subjects. The
influencing factors on the subjects are the ones presented under
the Complete Factorial Experiment Method. The evaluation of
factors including: accuracy factor, state of alertness, stability of
attention, is presented in table 4. The norms in force have also
been considered. Together with previously presented data, the
purpose is to determine the candidate’s classification considering the influencing factors according to the norms mentioned in
table 4. The weight of each influence factor was calculated in the
matrix presented in table 5. The two matrices were multiplied
and the weights matrices of the influence factors, is recorded in
table 6. In order to determine the candidate’s classification the
TOPSIS optimization multicriterial method can be applied, which
is presented in several specialized materials.
Table 4.
Evaluation influencing factors
according to norms
Table 5. Weight
of each influence factor

Table 6. Weights matrices
of the influence factors

Figure 3.
Influence of the
reaction time
and accuracy
coefficient on the
alertness state

The graph of the influence of the subject's age and the
reaction time with stability and attention is presented in figure 1.
The graph of the accuracy coefficient influence and of reaction
time over the stability of attention is presented in figure 2. It can
be observed that the stability of attention and the accuracy
factor are directly proportional to the subject’s reaction time. So,
if the reaction time increases, the accuracy factor and attention
stability also increase. The influence of the reaction time and of
the accuracy coefficient on the alertness state is presented in
figure 3. It can be observed that when the reaction time
increases, the alertness coefficient also increases, as well as
the attention coefficient. The accuracy coefficient is in direct proportional relation with the reaction time.

110

In table 7, 8 and 9, the candidate’s matrix, the normed matrix
and the weight’s matrix are presented according to the value of
the influence factors. The A+ and A- solutions are found in table
10. Table 11 holds the Positive and the Negative Ideal Solution.
Based on the analysis of the two solutions the final result and
the final classification are presented in table 12.

Table 7.
Candidate’s
matrix

Table 8.
Normed matrix
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Table 9.
Weight’s matrix

Table 10. Solutions

Table 11. The Positive and Negative Ideal solution

Table 12.
Final result

4. The simple weighting fuzzy additive method

The simple weighting fuzzy additive method is part of the
many techniques for making decisions using simple criteria:
− Scoring Multi-Attribute Analysis (SMAA),
− Multi-attribute utility theory (MAUT),
− Multiple regression (MR),
− Linear programming (LP),
− Clusters analysis (CA),
− Multivariate Discriminant Analysis (MDA),
− Weight sum method (WSM),
− Principle components analysis (PCA) and
− Analytical Hierarchy Process (AHP) as well as others.
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The fuzzy groups and, in general, the fuzzy concept, have
appeared from the necessity to measure, quantify the unspecific.
Of course, there have been and still are many fields of mathematics which study the processes of random nature including:
probabilities theory, mathematical statistics, information theory,
etc. But, the fuzzy groups theory differs from them, because in
the area it is applied, the imprecision source is of another nature
(Negoiţă 1974), and the problems analyzed with it are more
complex, and the systems have bigger sizes or are incompletely
defined.
The solution depends on the manager ability to identify the
most important elements of the problem, to find approximate
solutions, to establish conclusions and, when the model is not
known exactly, to make analogical reasoning with the known cases from the manager professional experience or from consulting specialty studies.
Presently, the fuzzy logic is well grounded so that it can offer
the mathematical support necessary for modelling uncertainty,
as well as sometimes being specific to the quality management
field (Oprean and Ţîţu 2007; Vlădeanu et al. 2008).
On the other hand, the IT firms offer numerous software
products dedicated to operating with fuzzy systems which
already have been applied in the field of databases retrieving
information, logics, modelling big or incompletely defined
systems, and others.
In specialized materials it is considered that adopting the
fuzzy formality is a possible solution in making it standard in the
field of quality, because different meanings are still given to
ordinary terms by the managers of different organizations.
The simple weighting fuzzy additive method is, in fact, a
classical version of the multi-attribute value method. A numerical
function is established based on the simple assumption of
scores, which represents reaching the objective according to
each criterion, multiplied with particular weights.
The decision factors can declare a single-dimensional normalized function, usually, on the interval [0, 1], the best score at
each criterion receiving a utility value of 1, and the weakest gets 0.
The higher the weighted sum of the utility values, the better
the option. In this method, a complete compensation between
criteria is possible and it is intuitive for the decision factors.
The processes and systems based on fuzzy logic, having
special capacities in environments with incomplete information
and imprecision's, can also have a large applicable potential on
improving the quality of the driver’s alertness management.
Fuzzy modelling consists in discovering the fuzzy groups
and estimating the parameters of the affiliation functions.
The result of the fuzzy modelling is a group of rules under
the form of IF-THEN rules, which establish relations between the
variables of the system on which the modelling is being made.
The fuzzy predicates are associated with linguistic labels, so
that the model is a qualitative description of the system with
rules such as: IF the organization used the X model of organization and leadership, with small number of objectives; THEN
the quality management has improved considerably.
The meaning of the words little, moderate, much and a lot is
given by the fuzzy group over the respective field of system
variables (as an example, the quality management system).
Because it associates a linguistic label with the fuzzy predicates,
the models based on this type of rules will be linguistic models.
The linguistic models are classified in the specialized
literature in: the Mamdani model, which uses linguistic rules in
which both the premise as well as the consequence is of the
fuzzy type. The Takagi Sugeno model which uses rules for which
the consequences are mathematical functions instead of fuzzy
groups. In a Mamdani model (Mamdani and Assilian 1975) inference is the consequence of the rule which applies to a certain
point. Thus, the set of rules is a static correspondence between
antecedents and consequences.
The Tagaki Sugeno model is based on the idea that the rules
in the model have the following form (Tagaki and Sugeno 1985):
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Ri: wi(IF X1 is Ai1 AND … AND Xn is Ain THEN Yi = fi(.)), where:
wi is the weight of the rule (usually 1, but which can be a
variable) and fi is a function, usually linear, over the space of the
premise variables X1 … Xn.
The interference (predication) with a Tagaki Sugeno model is
calculated based on the formula:

(8)

(1)
The above formula is the weighted average of the rule’s
consequences where N is the number of rules, yi the consequence of a rule and βi the degree of activation of the current
assumption of the rule. For a random point X = (X1, … , Xn) from
the modeled space, βi is calculated as a product of the affiliation
functions for all predicates in the current rule, based on the
formula below:
(2)

In order to exemplify the application manner of the simple
weighting fuzzy additive method, it was considered that the
values to be optimized are V1 – the state of alertness, V2 –
attention and V3 –the responsibility of the drivers and a matrix
of the affiliation functions was built in relation to three random
criteria, (table 13).
Table 13. Affiliation
functions matrix
It was used the importance coefficients:

and the following affiliation functions:
(3)

(4)

(5)
(6)
According to the simple weighting fuzzy additive method the
optimal option is determined when the biggest linear combination of affiliation functions from the below ones is determined:

(7)
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(9)

Comparing the functions on the sub-interval, it was noticed

that: f1(x) > f2(x) on the intervals

The length of their reunion, LI1,2I , is equal to

f1(x) < f2(x) p on a length interval reunion
So, f1 < f2 . LI2,3I = 1, so f2 > f3 ;

,

, and thus,

, so f3 < f1 .

As a consequence, V2 is the aspect which needs to be
improved and considered with the highest priority, meaning the
increase of driver’s attention. Because f3 < f1, the simple
weighting fuzzy additive method shows that the state of
alertness is necessary to be increased with higher priority than
the driver’s responsibility.

5. Conclusions

Analyzing the results of the factorial method, the TOPSIS
multicriterial methods and the simple weighting fuzzy additive
method, the following conclusions have been drawn:
Following the preliminary experiments that were conducted,
the coordinates for the central point of the experiment were
chosen, as well as the variation intervals of the three influencing
factors, yielding the values of the upper and lower levels for
each influencing factor.
The multicriterial analysis TOPSIS has allowed for the elaboration of a distinct and precise classification for all candidates.
Candidate C6 has a significantly better reaction time than
the rest of the candidates. In the case in which the reaction time
increases, the alertness coefficient also increases, as well as
the attention coefficient. The accuracy coefficient is in direct
proportional relation to the reaction time. So, while the reaction
time increases, the accuracy factor also increases.
The simple weighting fuzzy additive method can be used in
obtaining conclusions and hierarchies regarding the improvement options of the results of the quality management process
of the evaluating driver’s alertness.
The increasing alertness method, followed by methods of
optimizing the alertness state and driver’s responsibility will lead
to decrease the traffic accidents risks.
The stability of attention and alertness increase with age in
the driver’s case. The driver’s rash reactions in young ages can
lead to the occurrence of accidents due to the lack of accuracy
in action.
The traffic safety experts have noticed that the immediate
introduction of measures to increase the degree of traffic safety
may accomplish in a short time, a significant reduction in expenses generated by traffic accidents.
Simultaneously, the need to implement advanced surveillance and control technologies of the road traffic becomes a
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priority in order to significantly reduce subjectivity in the trackingdocumenting process of the irregularities from the traffic norms.
In order to assign the measures that need to be taken in order
to correct the problem, it is needful to be examined the created
situation, and the traffic safety from the perspective of the
factors that determine it: man, vehicle, and road.
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Abstract

Teacher-student communication is one of the most important aspects of the teaching process. For the effectiveness
of the teaching process, efforts should be carried out by both of the parties involved in order to fulfill the following
conditions: on the one hand, teachers should share their knowledge with the students using appropriate discourse
delivery strategies, and, on the other hand, students should assimilate the lessons and internalize them. Thus, we
posit that delivering the pedagogical discourse plays a special role in triggering students’ attention and engagement.
As proven by previous research, the direct structuring of the message is more appropriate when a positive reaction
is expected from the interlocutor, while an indirect structuring is more likely to be used in the case of a skeptical
audience or of an audience that may be reluctant to the message conveyed. The present research has two parts: one
aiming to find out which is the most appropriate way of structuring the message when addressing a group of
Romanian students, and one aiming to trace the psychological profile of these Romanian students. Then, the results
of both of these researches are confronted in order to see if there is any connection between them, and, if yes, to
find the extent to which the later justifies the former. In order to find out which is the most appropriate way of
structuring the message when addressing Romanian students, we resorted to three experiments, each conducted on
a sample of 30 students from the same university. The first experiment used a direct psychological structure of an
unpopular message, the second experiment used an indirect psychological structure of the same message, whereas
the last experiment used a direct psychological structured message reinforced by an item of psychological
manipulation. The results of our experiments showed the Romanian students’ propensity to react more favorably to
the direct message. This finding contradicts the expectations fueled by the specialists in the field. Apparently, the
Romanian young audience involved in the experiments is not so receptive to indirect messages, especially to the
ones starting with buffers. These findings are in accordance with the general psychological profile outlined as a result
of the second part of the research pursuit. Hence, we state that the preference for a certain approach of the message
is not a matter of random choice. Moreover, if we desire to have a successful communication, the message must have
a structure which matches not only the communication aim and context, but also the audience’s profile. We can use
these findings for improving the teaching and evaluation processes, in particular, and students’ engagement, in
general.

Keywords: : delivering discourse; message framing; student engagement; consistency principle; authority principle;
audience’s profile.

1. Introduction

Education is regarded as a dynamic, open, interactive, interdisciplinary, inter-institutional and international process. It is a
continuous process which ensures the cultivation of creativity,
the development of knowledge, and a secure road towards
performance, competition and excellence. Increasing education’s
chances of success requires a particular emphasis to be placed
upon the student-teacher relation. This is generally considered
an asymmetric relation because teaching presupposes vocation,
whereas studentship only presumes the search for a vocation.
The teacher’s role is to guide the students towards the full
development of their psychological and intellectual capabilities
and towards better self-knowledge starting from a correct evaluation of their competences and psychological profile.
The educational process entails human interaction, which
has communication as a fundamental dimension weighed against
two conditions: professors sharing knowledge with their students, and students assimilating and internalizing the lessons.
Ergo, the purpose of chief importance that every professor has
relates to getting students’ attention and engaging them in a full
diversity of activities. In this vein, the dual-process theories of
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reasoning, i.e. people make decisions by firstly relying on their
intuition, and afterwards, on logical reasoning, can be useful
(Sherman, Mann, and Updegraff, 2006; Osman, 2004), and
even Cialdini’s (2001) six fundamental psychological principles
governing human behavior (reciprocity, consistency, checking,
connection, authority, and withholding).
Under the threat of omnipresent stimuli (phones, Internet of
Things and all other smart devices), we face a laborious task
while trying to encourage students’ attention and engagement.
Therefore, we decided to find the most appropriate way of
conceiving a message when addressing students. Should we
approach them directly or treat them in a more diplomatic way,
buffering all the unpopular or negative measures, decisions or
news? Or, even better, imposing them our own decisions? And,
if so, to what extent that could be used without causing frustration and disagreement?
We conducted this research due to our strong belief in the
necessity of delivering a message customized based on the
recipients’ features, since what is proven as an appropriate
method in general, is not necessarily an effective one for every
cluster of students, or for each individual. On the contrary, as
specialists consider (Bovee and Thill 2008), this is highly
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influenced by the organizational culture, the characteristics of
each generation, field of activity, etc. Even in this situation, in
general, the teaching style, the method of message delivering,
as well as the preferred methods for student evaluation remains
a matter of professor’s preference, depending basically on his
idiosyncratic features: his innate characteristics (as for example,
his brain dominance), the education that he was exposed to,
and the culture that he lived/lives in.
Theoretically, a good professor adapts to the audience’s
needs, basing his decisions and teaching on the feedback provided by the students (Ghinea et al. 2012). Whereas, practically,
only few teachers go beyond merely conveying the information
while also paying attention to the way they transmit it as to be
understood by and adapted to the individuals of the audience.
Understanding the students’ psychological profile could be of
great help. This way, the professor will benefit of some
guidelines related to the adequacy and efficiency of his general
teaching-evaluation style, and implicitly his approach of the
message delivery.

2. Defining successful communication

Communication, a concept derived from the Latin word
communis, is based on the achievement of a common understanding through the use of signs. The essence of communication is
providing data, information and impressions that are beneficial
for the people with whom we communicate. Even if the definition
of communication engenders continuing controversy as definitions generally do, all the attempts, regardless of their level of
complexity, come in the end to a common ground. Therefore, the
focus is on the ensemble of ways, means and mediums that
make available a multitude of messages to the large public
(Larousse 1996), on the process of transmitting the information
to a receiver, or on the human interaction that allows people to
understand each other (Bălănică 2003).
Defining the essence of successful communication is a
rather difficult theoretical endeavor, because, as George Bernard
Shaw once affirmed, ‘[t]he greatest problem with communication
is the illusion that it has been accomplished’. A useful starting
point is provided by the dichotomous approach of the literature
on communication theories provided by Roethlisberger (1952)
who states that there are two main schools of thought: a) one
which stresses the importance of the receiver to agree with the
message transmitted by the sender; and b) another which relies
on the willingness of the parties to express and accept
differences in the attempt to construct a shared meaning.
From the perspective of the sender-receiver model, there are
multiple criteria based on which we can declare that communication has been successful: a) the message was delivered; b)
the message was delivered and received by the receiver; c) the
message was delivered, received and the meaning was decoded; and d) the message was delivered, received, the meaning
was decoded and the receiver acted in accordance to the
intention of the sender (Jovanovic 1999). These criteria are well
suited for the study of communication from the theoretical
perspective in which the emphasis is placed on the successful
transportation of meaning from the initiator of the communication process to the receiver, without modification or transfiguration.
However, there are also authors who criticize this definition
of success inspired by the sender-receiver model of communication because it does not allow for interpretation and creativity,
imposing a relationship of identity between the inputted
message and the received message (Biesta 2004). As such,
according to Dewey (1982, 141), successful communication is
based on “the establishment of cooperation in an activity in
which there are partners, and in which the activity of each is
modified and regulated by partnership”. According to this
constructivist approach, communication is successful when the
result of partner interaction is a shared understanding of the
reality around them arisen from participation, coordination, con-
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struction and transformation. In contrast to the first set of criteria
for successful communication, in this paradigm change and difference in the meaning resulting from communication are seen as
the norm and not as faults of the communication system.
Moreover, communication can be described as successful if
there is an absence of communication barriers which would
interfere and disrupt the transmittal of the intended message.
Eisenberg’s (2010) framework includes four types of barriers:
process barriers, physical barriers, semantic barriers, and psychosocial barriers. Semantic barriers are one of the most discussed in the literature. The sender’s message can suffer from
ambiguity, polarization, generalization, loquacity and distortions
(Dobra and Popescu 2008). Ambiguity stems from the existence
of polysemy, homonymy, synonymy and confusions related to
denotation and connotation, whereas polarization and
generalization arise from the tendency to simplify reality by
making use of dichotomous values (good-bad, ugly-beautiful) or
from using universal quantifiers which lead to exaggerated
statements. Physical barriers are sometimes overlooked, but
they can seriously hinder the communication process. Starting
with external noise such as street noise, ticking clocks, barking
dogs and ending with more tangible barriers such as walls, other
people or distances, these barriers highlight the importance of
the place where communication happens (Chiriacescu 2003).
Process barriers occur whenever there is a disturbance with
one or more of the elements of the communication system. For
example, there can be accidents within the communication channel, e.g. misplacing letters in the mailing system, the person
with the attribution of delivering the message either forgets to
deliver it, or delivers it to another receiver and the list may continue (Bovee and Thill 2008). Moreover, concurrent messages
can overload the audience with information and reduce their
capacity of distinguishing between useful and useless information
(Davidson 2006). On the other hand, quick thinking, i.e. the
ability of the brain to process words at a much higher speed than
that with which we utter words, creates spaces of relaxation
during which the attention of the receiver can be lost, if the
speed at which the message is delivered is too slow. In what
regards the receiver, the presence of internal noise and distractions such as thoughts, worries and emotions can hinder the
receival of the message (Chiriacescu 2003).
Last but not least, psychosocial barriers are related to the
fields of experience, filtering and psychological distance of the
partners involved in communication (Antos 2011). The life experiences of the partners, their perceptions, values and expectations are what forms their fields of experience and these can
hinder the communication process if there are not major overlaps
between the sender and the receiver. Moreover, filtering can
also lead to miscommunication because human beings are
more likely to receive those messages which are in tune with
their own needs and interests. As such, both the sender and
receiver can suffer from what Dobra and Popescu (2008) term
egocentrism which makes them position themselves as the
measure of everything around them and, thus, makes them blind
to messages that are not aligned with their own world view
(McLean 2010). Moreover, there are barriers stemming from the
psychological distance created by a lack of empathy or sincerity
of the partners (Abrell 2004), the adoption of a position of
excessive authority (Lunenburg 2010), a misunderstanding of
the social roles that are supposed to be adopted by the partners
in communication (Larson 2011) and other issues related to selfperception (Weiss 2011).

3. Structuring the discourse based
on the individual’s psychological profile

Taking into consideration the purpose of the communication
and relying on an analysis of the audience, the addresser has to
decide upon the psychological structure of the message. The
addresser may choose between the direct and indirect approach.
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If the direct approach is recommended for routine messages or
when expecting a positive or at least a neutral reaction from the
audience regarding the message, the indirect approach is more
likely to be used in case of skeptical audiences or of an audience reluctant to the transmitted message (Bălănică 2003).
According to Popescu at al. (2001), the main difference
between the two approaches is a structural one, as the direct
approach is an ‘a priori speech’, while the indirect approach is
an ‘a posteriori’ one. Therefore, the direct approach of the
message firstly mentions the main idea (be it recommendation,
conclusion or request), then enlists the reasons leading to the
respective situation/decision, and ends in a positive/respectful
note meant to maintain a good relationship with the audience.
On the contrary, the indirect approach of the message starts by
stating the logical arguments leading to the main idea, and continues by presenting it (Bovee and Thill 2008).
In the first case, it is considered that stating the news at the
beginning ensures the construction of the shortest message
possible, consequently allowing the audience to understand the
main idea in less time. For a high degree of effectiveness, the
audience must be a results-oriented one. This type of settlement
is highly used in business, and especially in business reports.
Being easier to follow, it proves to be convenient even for those
that want more information as this is generally provided in the
final part. Moreover, constructing messages using the direct
approach denotes a very confident and forceful personality of
the speaker.
In the second case, firstly presenting the reasons enables
the audience to check these arguments in such a manner that
they turn out to be self-convinced by the truthfulness of the
arguments – which furthermore facilitates accepting the news.
This approach is generally recommended for an analysisoriented audience, and usually it is more difficult to be followed
than the direct one. In spite of the fact that the indirect approach
has its advantages, there will always be a category of individuals
eager to find it all at once, thus defeating the purpose of the
entire construction. Longer messages are generally diluted,
especially if the indirect approach is considered.
Still, how can we explain that messages with similar informational content may lead to opposite reactions of the audience
by just simply changing the sequence in which the information is
presented? Research in the field has shown that the information
generated by the individual himself is more likely to be retained
than the information presented to him (Dosherand Russo 1976;
Huber and McCann 1982; Raye, Johnson, and Taylor 1980).
Related to the psychological structuring of the message, the
direct approach of the message imposes the main idea, or
eventually persuades by means of information provided by the
emitter, while an indirect approach addresses the recipient’s
reasoning. Thereupon, the beliefs acquired through one own
reasoning (internal stimuli) are considered to persist longer than
those delivered by somebody through direct messages (external
stimuli).
Related to each individual perception and articulation, the
results of Korzybski’s and Mehrabian’s research have a
significant importance (Korzybski 1933; Mehrabian 1968)
meaning that, if properly used by the addresser, all the filters
(neurological, socio-cultural and individual) and processes
(generalization, distortion and selection) that might arise during
the formulation of the message, together with the verbal, nonverbal and para-verbal languages ensuring the expression of
ideas and feelings, finally leads to the desired outcome. According to Constantinescu-Ştefănel (2010), para-verbal language
includes verbal flow, voice intensity, voice pitch, intonation,
accent, while non-verbal language includes proxemics, haptics,
oculesics, olfactics, kinetics, clothing, and chronemics.
Previous research has shown that there are multiple aspects
of an individual’s personality which interfere with the way in
which a certain message is received (Covey 2014). For
example, Rusting and Larsen showed that extroverts react more
efficiently to positive language stimuli, whereas high levels of
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neuroticism were associated with a preference for the receival of
negative language stimuli (Rusting and Larsen 1998). Moreover,
Levin et al. (2002) showed that different personality traits make
people susceptible to different types of framing. For example,
people with high conscientiousness and faith in intuition were
influenced in a very small degree by attribute framing, but those
with high agreeableness showed a strong effect of this type of
framing. However, persons with high conscientiousness, agreeableness and faith in intuition were very susceptible to goal
framing.
There are also studies which show that thinking patterns
influence the susceptibility to different types of message framing. For example, people with high need for cognition react
better to loss-frame discourse delivery strategies (Sanchez
2006), whereas those with a low need for cognition prefer
messages to be delivered from a gain-frame perspective
(Umphrey 2003). Moreover, the perceived self-efficacy in
relation to the behavior that is elicited by the message has an
important influence on the efficacy of the communication and for
those with low perceived self-efficacy gain frames are more
persuasive (Lindenmeier 2008). In a similar vein, Quadrel and
Lau (1989) showed that individuals with a high locus of control
responded better to messages framed in order to elicit a sense
of responsibility and self-efficacy. Perceived self-efficacy can be
the results of a congruence between the person’s motivational
orientation (avoidance or approach-oriented motivation) and the
frame that is being used (Sherman, Mann, and Updegraff 2006)
and there is also extensive proof that this congruence has major
implications for the successful delivery of messages.
Previous researches have also shown that the type of
motivation one has, either avoidance-oriented or approachoriented, influences the type of cues one is more likely to notice
and the choice to pursue certain goals. Moreover, Sherman et
al. showed that individuals with an approach-oriented motivation
reacted more positively to gain-framed messages, whereas
those with an avoidance orientation were more susceptible to
the influence of loss-framed messages (Sherman, Mann, and
Updegraff 2006). The fit between the framing of the message
and the individual’s motivational orientation can also generate a
feeling that the message is ‘right’, correct and important, thus
influencing the evaluation of the message (Cesario, Higgins,
and Scholer 2004) which moderates the effects of framing on
behavior (Updegraff and Rothman 2013). Moreover, no matter if
it is about inductive or deductive reasoning (from specific
evidence to a general conclusion, or conversely from a generalization to a specific conclusion), studies consistently report a
longer persistence of the acquired reliance (Prado, Chadha, and
Booth 2011; Raye, Johnson, and Taylor 1980).
When seeking the acceptance of a negative message with a
sensitive content, specialists recommend structuring the message in a special way. Thus, not only should the sender
consider using the indirect psychological structure, but he
should also think of buffers for alleviating or moderating the
tension. While a direct formulation roughly starts with the clear
description of the bad news, it continues by presenting the
causes that led to the negative event, and, preferably, ends in a
positive manner, the indirect psychological approach does it
conversely (see Figure 1).

Figure 1. Comparison between the direct and indirect
approach of the message
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Moreover, the buffer which is a neutral and balanced phrase
closely connected to the idea of the message becomes compulsory meaning for establishing common grounds with the
receiver and therefore showing him that the emitter perfectly
understands his needs. An appropriate buffer is sincere, respectful, relevant, neutral, and ensures a smooth transition towards
the rest of the message (Bovee and Thill 2008; Roebuck 2004).
However, if inadequately used, the buffer might trivialize the
recipient’s concerns, divert attention, leave the impression of
stalling, or mislead into thinking the message actually contains
good news.
To conclude, there is no best approach, but it always is the
most suitable one. If the objective of the communication is
considered, if its content and the context are not neglected, and
last but not least the psychological profile of the recipient is
thought about carefully before making a decision, then the encountered situation becomes approachable.
Choosing between the direct and indirect approach is also a
matter of psychological propensity of the audience, of how busy
the receiver is, of how urgent is the delivery of the news, and of
some cultural features. This way, there could be found cultural
context that encourages the face-to-face delivery of the news,
be it good or bad. Also, there are overloaded people that prefer
short messages which go right to the point instead of being
buffered by the interlocutor. However, if the message has all the
chance to shock the recipient, despite his regular preference, an
indirect approach should be considered, as it is gentler. On the
other hand, specialists recommend a direct approach if the sender aims to quickly capture the audience’s attention, followed by
an indirect message when a continuation of the discussion is
intended. It is considered that the indirect approach is more
conversational, while the direct one induces the end of
communication (Bovee and Thill 2008).

4. Research methodology

In light of the presented premises, we ran an experimental
study meant to identify the students’ propensity for a certain
approach of the message delivered to them, to outline the students psychological profile, and then to confront the results of
the experiments and the psychological testing in order to find out
if the effectiveness of the message approach could be justified
by the psychological profile of the respondents.
After conducting a review of the available literature, we
formulated and tested the following research hypotheses:
H1: The message with an indirect psychological structure is
more effective than the one with a direct psychological structure.
H2: The message effectiveness is enhanced when supported
by a psychological manipulation factor.
The study was conducted on the students of the Bucharest
University of Economic Studies in two stages. Over 90 subjects
randomly chosen, independent of their age, gender and the
faculty they attended, were informed of an imminent Rubella
epidemics and the urgent need of preventing the infection by
taking precautionary actions (such as wearing disposable shoe
covers for protection). The subjects were divided into three
experimental groups: the first two groups were presented a
message with similar information content, but with different psychological structures, while the third group was presented the
same message but with an additional item of psychological
manipulation.
The objectives of the study were to:
O1. evaluate the effectiveness of the message in the context
of direct psychological structures;
O2. evaluate the effectiveness of the message in the context
of indirect psychological structures;
O3. compare the outcomes of direct and indirect messages;
O4. evaluate the influence of the consistency principle (between thoughts and actions) during and over the subjects’
decision process;
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O5. evaluate the influence of the authority principle during
and over the subjects’ decision process.
During the experiments, we manipulated three triggering
factors: F1 – the psychological structure of the message; F2 –
the visual element meant to activate the authority principle
among subjects; F3 – the ending statement propitious for the
manifestation of the consistency principle among subjects.
The conversion of the psychological structure of the message (from direct into indirect), was meant to reveal its most
effective structure when getting and keeping students’ attention
and enhancing their conformity. Therefore, the first group of
students, G1, and the second, G2, were tested related to their
reactions. The third group, G3, was meant to verify the occurrence of authority principle (direct psychological structure of the
message reinforced by a psychological manipulation item). As
for the consistency principle, this was encouraged/spurred and
registered in all the three cases because of the ending request
asking them to buy the plastic shoe covers.
The message for the first group used the direct psychological structure: ‘Hello! The university management has
decided today that all the people entering the buildings must
wear protection shoe covers! The Bucharest Public Health
Department has issued a Rubella risk warning, so that the
university management made this decision for preventing the
spreading of germs and minimizing the contamination risk.
These shoe covers cost 50 eurocents.’
The second group was addressed by using the following
indirect psychological structure of the message: ‘Hello! Do you
care about your health? The university management shares the
same opinion (that health is important). Today, the university
management was notified about the Rubella epidemic risk.
Therefore, it was decided that all people entering the buildings
should be asked to wear shoe covers. These shoe covers cost
50 eurocents.’
In the third case, G3 was subjected to a completely different
approach (direct psychological structure reinforced by the item
of psychological manipulation): ‘Hello! We are volunteers
representing Dr. Victor Babeş Clinical Hospital. The university
management has decided today that all the people entering the
buildings must wear protection shoe covers! The Bucharest
Public Health Department has issued a Rubella risk warning, so
that the university management made this decision for preventing the spreading of germs and minimizing the risk of
contamination. These shoe covers cost 50 eurocents.’
In order to test the first hypothesis, we did not set the
experimental and control group, as they both were subject to a
psychological structure, irrespective of its type, while with
regards to the second hypothesis, we compared the findings of
the first group (which was the control group) with the findings
within the third group (experimental group). We therefore
recorded the fluctuation in the number of subjects eager to wear
plastic shoe covers or the number of subjects willing to pay for
them.
Although largely used in medical institutions for overcoming
dirt accumulation and bacteria spread, plastic shoe covers are
inefficient in Rubella epidemics, as this is caused by the Rubella
virus, which spreads through droplets of fluids when coughing or
sneezing. We considered Sloman’s dual process theory
(Roebuck 2006), and we imagined subjects become aware of
this fact (if they eventually will), only after the experiment will
have been taken place.
Initially, they are foreseen to associate the protection shoe
covers with the medical field, so that they will not question the
effectiveness of this caution measure. Deliberately, we did not
resort to protection masks or vaccine campaigns (far more
adequate in this case), precisely to increase the relevance of the
experiments.
The transmitted message is a negative one, since subjects
are informed about an imminent health risk. Moreover, they are
urged to take actions that put them out of their comfort zone.
The message is also a persuasive one not only because it aims
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at changing the behavior of the audience (never before had
students worn plastic shoe covers within the university), but also
because it meets the AIDA criteria: a) attention-drawn (by the
news regarding the health risk); b) interest – triggered by the
provided solution (plastic shoe covers); c) desire – they all want
to preserve good health conditions; d) action – it is sufficient
wearing protection shoe covers (low effort) for preventing the
disease spread (major benefit).
For full advantages in recording the respondents’ reactions
when gradually disclosing the message, we resorted to face-toface discussions. In all three situations, safety shoe covers were
worn by the message transmitters, and only in the third case
they were all dressed in white medical coats, so that to check
the influence of the authority principle (doctors have authority in
the medical field and this authority is associated with the white
medical coats that they wear).
The message was conceived so that to meet the three
conditions for the audience to respond:
1. A short message which requires the receiver’s rapid
decision making: ‘There is a health risk → You can minimize it
by wearing protection shoe covers → Do you accept or refuse
them?’ In this way, individual long term memory was not
activated, being sufficient to store the information in the shortterm memory.
2. The receiver’s answer is step-by-step conducted by
gradually addressing the requirements: if initially the request is
only to wear protection shoe covers, the subsequent request is
to pay a certain amount of money (50 eurocents) for the pair of
plastic shoe covers (as to verify the consistency principle).
3. All the required actions seem to be beneficial to the
subjects (wearing protection shoe covers apparently minimizes
the risk of contamination).
Therefore, each and every experiment (related to each group),
had as main goal convincing the subjects of the protection shoe
covers usefulness, and as secondary goal – the ulterior attempt
to sell the protection shoes, both of the actions were undertaken
by means of informing the subjects, collaborating with them in
prevention, and, nevertheless, persuading them to buy, as an
evidence of consistency principle manifestation.
As for the second part of the study concerning the psychological profile of the students, we considered the emotional
stability, conscientiousness, internal locus of control, selfmonitoring degree, type A of personality, achievement need,
personal power need, social power need, affiliation need,
introversion/extraversion, brain dominance and emotional intelligence, features tested by means of the tool provided by Bovee
and Thill (2008).

5. Analysis of the findings

In order to confirm or infirm the research hypotheses, H1 and
H2, we compared the results obtained for each group. The first
hypothesis states that the indirect message has superior efficiency as compared to the direct message. As shown in Table 1,
out of the 30 subjects exposed to the direct message 18
subjects accepted to wear the protection shoe covers, and 7
subjects even accepted to pay for them. On the other hand, out
of the 30 subjects exposed to the indirect message, none of
them accepted to wear the shoe covers or to pay for them. The
discussion got interrupted in 29 out of 30 cases immediately
after the first question: ‘Do you care about your health?’ This is
actually the buffer recommended by the specialists when the
message transmitted is a negative one.
Therefore, H1: The message with indirect psychological
structure is more effective than the message with direct psychological structure was invalidated. Although contradicting the
theory of negative message proper formulation, some possible
explanations could be claimed for this outcome. The age could
recommend the direct structuring of the message – fact upheld
by the findings in experiment G1. On the other hand, when
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Table 1. G1 and G2 results comparison

Table 2. G1 and G3 results comparison

dealing with a crisis (a far more intense negative message,
enhanced by a sense of danger), the direct structuring of the
message seems to be more effective.
The second hypothesis states that the effectiveness of
message is enhanced when supported by a psychological manipulation factor. To this end, we compare the results obtained for
G1 and G3, as shown in Table 2.
When the subjects were exposed to a message containing a
psychological manipulation factor the efficiency of the message
increased by over 33% in terms of the students’ accepting to
wear the plastic shoe covers, and by over 46% in terms of
subjects’ willingness to pay for the plastic shoe covers. Therefore, H2: The effectiveness of the message increases when
supported by a psychological manipulation item was confirmed.
As previously mentioned, the manipulation item applied was
a visual cue – the white coat. During the third experiment, we
noted a significant difference as compared to the other two
cases. The subjects were more open and receptive to the
message. From the first moments of the conversation they
exhibited highly increased attention and the facial gestures indicated the subjects had a more serious attitude concerning the
idea expressed in the message.
It is interesting to note the almost double number of women
that positively reacted in the case of direct message reinforced
by the manipulation item, white coat. While the physical number
of men accepting to wear safety shoes remains unchanged in
G1 and G3 situation, a significant increase of the number of
women who expressed acceptance can be observed (from 12
out of 16 in G1 case, to 21 out of 23 in G3 case). Furthermore,
in what regards paying for the safety shoes, the results are even
more intriguing: not only does the number of men willing to pay
display a slight increase, but the number women willing to pay
tripled itself (from 5 out of 16 in the G1 case, to 16 out of 23 in
the G3 case). We actually can declare that the increase in reaction was on the behalf to the women participating at the
experiment. Therefore, women seem to be far more sensitive to
visual cues and authority and consistency effects than men are.
Moreover, the results confirm that when a message comes
from a person perceived as an expert, its impact is amplified.
The experiment proves one more time the importance of
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nonverbal communication (clothing, in this case). Therefore, in
order to get the audience’s attention and to determine behavioral change, the nonverbal content of the message should be
aligned to its verbal content. The experiment also reveals an
even more disturbing aspect: only one subject (from the group
involved in the first experiment) out of 90 questioned the
volunteers’ authority and mission. No other student asked for ID,
or for a decision signed by the university management, nor did

they ask for a receipt, in case of buying the plastic shoe covers.
Regarding the second part of the study, the analysis
provided a general profile of the student with the following
dimensions: emotional stability, conscientiousness, internal locus
of control, self-monitoring degree, type A of personality,
achievement need, personal power need, social power need,
affiliation need, introversion/extraversion, brain dominance and
emotional intelligence (see figure 2).

Figure 2.
Features of the student’s
psychological profile

As seen in figure 2 above, except for emotional stability and
affiliation need which are at the medium level, all the other
dimensions display a rather high value. Consequently, we can
portray the student as an individual rather calm, collected, and
confident even when confronted with distress, quite organized
and focused, able to follow his objectives. The high level of
conscientiousness seems to be well-correlated with that of the
internal locus of control (which actually reflects the student’s
belief that he is in control of whatever happens).
Moreover, the following personality features are in a strong
relationship: type A personality, achievement need, personal
power and social power need. These reflect an individual with a
high sense of urgency, trying to do more than one thing at a
time, eager to excel, with a moderate appetite for risk taking,
and seeking control and power over others, but also willing to
create a greater good.
On the other side, Figure 3 reflects a propensity towards
extroversion. This together with the self-monitoring and
emotional intelligence values indicates students’ adaptability.
According to the literature, this type of profile is recommended
to be approached in a direct manner, without any attempt of
patronizing him, but using visual cues to sustain the verbal communication at discretion. There is also the danger of malicious
taking advantage of the high level of social power need apparently displayed by the majority of students.

Figure 3. The introversion-extroversion distribution

By confronting the results obtained in the experiment testing
the students’ reaction to different approaches of the same message with the above outlined profile of the student, it can be
observed that the later explains the former. Thus, the tendency
towards type A of personality correlated with the conscienti-
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ousness degree indicates lack of patience, therefore a high
probability to prefer the direct approach of the message delivery.
On the other hand, the majority of the students (72%) had a
high locus of internal control and this can explain their preference
of the direct message as previous research has shown that
people with high locus of control respond better to messa-ges
which stress their individual responsibility, in comparison to messages which emphasise social responsibility (Lindenmeier 2008).
Research in the field of advertising has shown that brain
dominance influences as well the type of elements of the
message on which the individual focuses on. For example, a
person with right brain dominance will be more attentive to
visual cues, such as the white coat in our third experiment,
whereas a person with left brain dominance will pay more
attention to the information provided through verbal cues
(Hanna, Wagle, and Kizilbash 1999). Moreover, in what regards
the structure of the message, those with dominant left
hemisphere prefer messages which follow a logical, factual
approach and are constructed with the use of literal language,
whereas people with right-brain dominance are more susceptible to messages appealing to their intuitive nature and formed
using anecdotes, personal stories and metaphoric language
(Leonard and Straus 1997). This is in a perfect accordance with
the findings outlined by the two parts of the study, hence the
predominant left-brain dominance (65%, see Figure 4) justifying
the obvious preference for the direct approach of the message.

Figure 4. The brain dominance displayed by the students

Also, given the fact that the first part of the research emphasized a higher sensitivity of women to visual cues, we can
speculate that most of the women participating in the study are
characterized by the right-brain dominance.
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If strictly efficiency is to be referred to for the three messages
presented to the subjects (direct message, indirect message
and direct message with psychological manipulation item) – the
direct message proved to be more efficient than the indirect one,
contrary to expectations fueled by the specialists in the field. It
is clear that the young Romanian audience involved in this experiment is not so receptive to indirect messages. Consequently,
for sending a negative/persuasive message we recommend
using a direct structure, as the indirect message starting with a
buffer has zero efficiency.
One pertinent explanation is provided by Sloman's dualprocess theory of arguing. When conceiving the message on an
indirect structure, the intuition (System 1) occurs, therefore the
volunteers are automatically associated with salespersons,
sect/cult members or charitable organizations representatives.
Subsequently, the first impression proved to be impossible to
change which contradicts the literature in the field (Sanchez,
2006), stating that a person characterized by high need for
cognition (as students are supposed to be) reacts better to lossframe messages (similar to the G2 approach).
In case of direct structuring the message, rational reasoning
(System 2) occurs, therefore students instantly found about the
obligation of wearing shoe covers (that they could see and touch),
and about the rational arguments sustaining this decision.
Regarding the message with a psychological manipulation
item (white coats), this was the most effective. At the sight of
white coats, subjects associated the volunteers with physicians,
fact that activated the intuitive System 1 in a positive way. Once
the audience’s attention was caught, the experimenter provided
rational information, thus activating the rational reasoning System
2. Therefore, verbal and nonverbal elements were coherent and
aligned to the scope of the research, ending in an almost perfect
message (90% efficiency).
With respect to the authority principle influence: when volunteers were associated with physicians, both the number of
people who agreed to wear shoe covers and the number of
people who were willing to pay for them significantly increased.
With respect to the consistency principle: its influence proved
to be more obvious in the first experiment. Even if in the third
group the percentage of person willing to pay for shoe covers
exceeded 60% (compared to around 20% in the first group), it is
difficult to distinguish between authority and consistency principles influences. However, we can conclude that the two
principles enhance each other, as the number of subjects willing
to pay for the shoe covers just when the two principles occurred.
In what regards the outlined profile of the student, this was
depicted as a rather calm, collected, and confident person, quite
organized and focused, following his objective. Type A of personality, experiencing achievement need, personal power and
social power need, high level of conscientiousness, predisposition to internal locus of control, and propensity towards extroversion, this type of profile proved to behave the best when
approached in a direct manner, without any attempt of patronizing him, but visual cues sustaining the verbal communication
at discretion. Therefore, students seem to be more prone to
react favorably if the information is straightforward, without
buffers, no matter if the news is a positive or a negative one.
Despite the outcomes of the conducted research showing an
obvious propensity of the young generation towards not challenging manipulative situations, we choose to focus more on the
lessons we can use in the teaching/evaluation processes. As
remnants of a bygone era (the communist one) or not, the
Romanian students within the experiments seems to positively
react to the authority principle. In fact, irrespective of their
feelings, they tend to comply with the conditions, if the transmitter of the message/requirement seems to hold a certain
authoritative position.
How can that be relevant for the student-professor academic
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relationship? First of all, professors should encourage the freedom of opinion and decision making for their students, so that to
better understand their reasoning and reaction. This will reveal
as well some valuable features of the audience’s profile, and not
at last this knowledge will be used in real-time for structuring in
a suitable manner the discourse.
The proper approach of the message enhances credibility of
the transmitter and of the message itself. Therefore, in order to
avoid the Higher Education discrediting, in general, and professor’s decisions challenge or even his message rejection, in
particular, a special attention to the correlation of messages
approach with the audience’s profile must be paid. It should not
be only a matter of random choice. Regarding the psychological
structure of the message, students are more prone to react
favorably if the information is straightforward, without buffers, no
matter if the news is a positive or a negative one.
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Abstract

Each member country of the European Community, as known, is obliged to follow and implement, within some time
period, all the guidelines defined by the Community itself. This process starts with the approval of European
directives. In particular, the directive concerning waste management is the 2008/98/EC. The nodal points of this legal
act, still unfortunately substantially marginalized by many European countries, basically concern the waste
management hierarchy (in particular, the implementation of effective prevention strategies) and the “polluter pays
principle”. While in Italy and in many other member countries the effective application of the guidelines of this
directive, especially concerning the above mentioned two crucial policies, continues to be delayed, French
government, regardless of the powerful lobbying interests related to the collection and management of waste, has
been approved, since a long time before 2008, a series of legislative measures to encourage the reduction at the
source of waste and to give concrete effect to the pollueur-payeur principle. These environmental policies are inspired
by a true zero-waste approach. In fact, we also, like French government, believe that only by acting, synergistically
and simultaneously, on both the recycling and waste prevention sides, virtuous and really sustainable economic and
environmental systems can, over time, be achieved.

Keywords: France; waste management; policies; laws; polluter-pays principle.

1. Introduction

The nodal points of the directive 2008/98/EC, still unfortunately
substantially marginalized by many European countries, basically
concern the waste management hierarchy (in particular, the
implementation of effective prevention strategies) and the “polluter
pays principle”. While in Italy and in many other member countries the effective application of the guidelines of this directive,
especially concerning the above mentioned two crucial policies,
continues to be delayed, French government, regardless of the
powerful lobbying interests related to the collection and
management of waste, has been approved, since a long time
before 2008, a series of legislative measures to encourage the
reduction at the source of waste and to give concrete effect to
the pollueur-payeur principle.
The “polluter pays” principle appears, for the first time, in
1920, in the Economics of Welfare of Arthur C. Pigou, and, since
then, is known as “Pigouvian tax”, that is a tax on those market
activities generating negative externalities, likewise environmental
pollution. Over time, this principle has become one of the
founding values of environmental policies at international level
and, in particular, in developed countries.
The “pollueur-payeur” principle has been implemented, by
the French legislator, into domestic legislation already with a law
of 1995, the “Barnier Act” – Law n. 95-101 (Loi n° 95-101) of 2
February 1995 concerning the strengthening of environmental
protection, promulgated under the Balladur government – that,
at Art. L. 200-1, prescribes: “les frais résultant des mesures de
prévention, de réduction de la pollution et de lutte contre celle-
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ci doivent être supportés par le pollueur”. Since 2004, it is a part
of the most important “non-regression” principle (Art. L. 110-1) of
Code of the Environment (Code de l'environnement). This principle will most likely be included in the next draft of the French
Constitution (Fages, 2018).
With regard to the reduction at the source of waste production, we can state that France is, as we will see in this paper,
intensely at the forefront of the correct interpretation and application of the European waste hierarchy. A significant example is
the government policy on the sustainable management of
“fermentable” waste by the continuous introduction of tangible
incentive tools for the drastic reduction of organic waste directly
at the source. This means a true Zero Waste approach.
The main aim of this paper is to draw a brief historical
overview on the main policies and laws concerning the French
waste management to try to grasp, with the greatest possible
detail, the particularities and the innovativeness of the same.

2. Administrative organization and authorities

Currently, for administrative, political or electoral purposes,
the so-called “Metropolitan France” (Métropole), as is known, is
divided into Regions, Departments, Districts, Cantons and Municipalities. The Departments, the Cantons and the Municipalities
date back to 1789. The Circumscriptions date back to 1800 and
the Regions to 1950. The administrative Circumscriptions are
then those where the State intervenes with its services, the
electoral ones are those within which there is an electoral

Vol. 20, No. 169/ April 2019

QUALITY

Access to Success

ENVIRONMENTAL MANAGEMENT

scrutiny, while the territorial ones have autonomy because they
self-administer freely.
Overseas territories (France d’outre-mer) are subdivided into
5 overseas departments and regions (Départements et regions
d'outre-mer – DROM), 5 overseas Communities COM (Collectivités d'outre-mer), provinces, legislative districts, cantons, etc.
The Law n. 2015-29 (Loi n° 2015-29) of 16 January 2015,
approved on 16 December 2014, has stated, as part of the
major reform of local authorities, the establishment of 7 new
Regions of Metropolitan France through the union of 16 previous
other Regions. Following the reform, the number of metropolitan
France Regions rose from 22 to 13.
Considering the different functional levels, in the first place
there are the Regions (18, of which 12 are metropolitan ones, to
which are added the community of Corsica, 4 overseas regions
and one overseas department that has the jurisdiction of a
Region), then the overseas Communities, a sui generis Community (New Caledonia) and an overseas Territory (Austral
and Antarctic lands). The 18 Regions are then subdivided
(second level) into 101 Departments and one with a special
statute, divided into 342 Districts or Arrondissements (third
level), 2054 Cantons (fourth level) and 36,658 Municipalities or
Communes (fifth level). The 5 overseas Communities include
some administrative subdivisions (second level), 48 Municipalities, 40 Districts (third level). The sui generis Community
includes 3 Provinces and 33 Municipalities. The overseas
Territory includes, on the second level, 5 Districts.
The reform of the French territorial collectives of 2013, by the
“Code général des collectivités territoriales” (Loi n° 2013-428),
established several numbers of municipalities grouped in “Public
institutions of inter-municipal cooperation” (Établissement public
de coopération intercommunale – EPCI), characterized by an
autonomous tax system. The different types of municipalities
can be classified as “metropolitan” (the highest level of intermunicipal cooperation), “urban communities” (competences,
among others, on transport, water and waste sectors),
“agglomeration communities”, “communities of municipalities”,
“trade unions of new agglomerations” as the previous ones.
In France, the main responsible for the national environmental policy is the Ministry of Ecology, Energy, Sustainable
Development and Land Planning (Ministère de l'Écologie, de
l'Énergie, du Développement durable et de l'Aménagement du
Territoire – MEEDAT). It was established in the early '70s with
a name different from the current one, subsequently changed
several times. The Ministry determines waste management
objectives, sets standards to be followed in accordance with
European regulations, and approves the authorities responsible
for managing recycling chains.
In 2001, by decree (Décret n° 2001-594), the National Waste
Council (Conseil national des déchets – CND) was established
as an advisory body of the Ministry. The same Ministry also
makes use of ADEME (Agence de l’environnement et de la
maîtrise de l’énergie) which is a public industrial-commercial
body competent, among other things, of the matter of waste
regards the their reduction and recycling, the protection of soil
and the remediation of polluted sites. It also plays the role of
financier, within defined limits, of initiatives in the areas of its
competence.
ADEME participates in the formation of policies on energy
and environmental protection. It was founded in 1992 by the
union of several pre-existing agencies: AQA, AFME and ANRED.
The latter was the Agence nationale pour la récupération et
l'élimination des déchets. The AQA dealt with the quality of the
air while the AFME was concerned with energy.
ADEME also provides a series of useful tools for communication purposes. Among these is the OPTIGEDE (Optimisation territoriale de la gestion globale des déchets) platform,
which is a collection and sharing of the continuously updated
experiences of the companies and local authorities. OPTIGEDE
is a Franco-German project funded by the “Life-Environment
Program” of the European Commission.
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3. Waste management

Waste management in France is under the responsibility of
the State – that sets the policy and the rules, in accordance with
the directive 2008/98/EC – and is quite completely entrusted to
local communities. In fact, according to the type of waste, the
related management will be under the responsibility of the Municipalities, EPCI, Departments, Regions (General Departments
and Regional Councils) or the State (in particular, for military or
nuclear waste). The General Departments of the Regions are
required to draw up the “Plans for the management of municipal
waste” (Plan départemental d'élimination des déchets ménagers
– PDEDM) in accordance with the provisions of Law 809/2004
(Loi n° 2004-809). The Regional Councils are obliged to draw up
the “Regional plans for the elimination of industrial special
waste” (Plan Régional d'Elimination des Déchets Industriels
Spéciaux – PREDIS) according to the provisions of Law
276/2002 (Loi n° 2002-276) which, by art. 109, transferred to the
Regional Councils the obligation to draw up the plans
subsequently transformed into “Regional Plans for the
elimination of hazardous wastes” (Plan Régional d'Elimination
des Déchets Dangereux – PREDD). These wastes are those
produced by economic activities or their treatment.
For the issue of waste management authorizations to companies, the Prefects, who may also appoint “Local information
and monitoring committees” (Commissions locales d'information
et de surveillance – CLIS), are competent.
In addition to these bodies, the Regional Directorate of
Industry, Research and Environment (Direction Régionale de
l'Industrie, de la Recherche et de l'Environnement – DRIRE),
having police powers and surveillance of disposal systems,
applies penalties on waste management activities.
Competent for the local waste management services are
Municipalities or groups of Municipalities (Intercommunalité), in
particular, for disposal, according to the characteristics and
quantities of waste, and for collection of urban, industrial and
commercial waste.
In 1999, the so-called “Chevènement law” (Loi n° 99-586)
defined the two phases of the public waste management service,
namely collection and treatment. The Municipalities subsequently and progressively transferred their skills to the EPCI.
The waste collection of technical services and the cleaning
of urban buildings (posters, graffiti, etc.) are currently borne by
the municipalities. In a document on the Intercommunalitè of the
ADEME Waste Management, the responsibilities of the EPCI
are described. They are organized around 4 activities: traditional
collection, selective collection, disposal, and treatment.
The collection activities are therefore assured either by the
municipalities themselves or by the inter-municipal bodies of
which they are part. The treatment is entrusted to large groups.
The removal and treatment service is therefore carried out
according to one of the following ways (Djemaci, 2010):

 Direct management, by own workers and technical
equipment (of the municipality or of the grouping).
 Market appeal. This is a service contract (works, supplies, services) stipulated between the community and
a company that takes care of the services requested. A
remuneration of the services is foreseen.
 Delegation of a public service. It is a contract by which a
community entrusts a third part for the execution of a
service under its control. The delegate is remunerated on
the services performed directly by the delegator. One or
more services may be entrusted: that is, collection, treatment, disposal and recycling.

The NOTRe law (Loi n° 2015-991), promulgated on 7 August
2015, about the territorial organization of the Republic, has
extended the competence of the Regions in the matter of
prevention and management of waste to be implemented with a
Regional Plan (Schéma régional d'aménagement, de déve-

123

ENVIRONMENTAL MANAGEMENT

loppement durable et d'égalité des territoires – SRADDET).
Several laws have attributed the competence of “management
of household and similar waste” automatically to the EPCI that
act thanks to the taxes to municipalities and urban communities,
according to the NOTRe law, and to the communities of municipalities.

4. Environmental laws

Waste management policy began, in France, in the 1970s
when an illegal dump of chemical waste containing dioxins was
discovered in the North of the country. The first measures were
then addressed to the management of hazardous waste.
In the same decade, a series of laws were passed including
the law 633/1975 (Loi n° 75-633) regarding packaging waste,
subsequently amended by various decrees. Two 1992 laws
(Décret n° 94-609; Décret n° 99-1169) fixed that storage could
only be used only for inert waste.
In order to regulate the management of urban waste,
entrusted by contract to the companies contracting the services,
the decree of 11 May 2000 (Décret n° 2000-404) was approved,
which obliged the communities to prepare an annual report of
the costs and on the quality of the public waste disposal service.
The report should include some indications regarding the collection (frequency, number and location of disposal centres,
separate collections, etc.) and some financial indicators on the
operating procedures of the disposal service, the total annual
amount of expenses and the method of financing, and the
annual amount of the principal services paid to companies.
Meanwhile, the French government approved the abovementioned Code de l'environnement – composed of 7 books
(divided into titles, chapters, sections, subsections and
paragraphs), of 652 articles and about 2500 pages – has been
issued by the ordinance n. 2000-914 (Ordonnance n° 2000-914)
of 18 September 2001.
It contains, in Title V, the provisions of decree 96-1008
(Décret n° 96-1008) of 18 November 1996 concerning the plans
for the elimination of domestic and similar waste and of decree
96-1009 (Décret n° 96-1009) of 18 November 1996 on special
industrial waste disposal plans. The Code also regards the outof-use tires and batteries, refrigerants, vehicles to be scrapped,
electrical waste and electronic equipment. Article L. 541-4-3 of
the Environmental Code describes the conditions necessary for
waste to be considered as a second or residual raw material.
Meanwhile, a memorandum of the 1st January 2005 (MEDD,
2004), addressed to the prefects of the Departments, specified
some points relating to the transfer of the competence to
elaborate and revise the plans for the disposal of urban waste
and similar to the General Councils and, in the case of Ile-deFrance, to the Regional Council. The memorandum of 25 July
2006 concerned the application of the decree of 29 November
2005, relating to the PEDMA, and a decree dated 28 December
2005, concerning the “Regional Plan for the elimination of
industrial special waste” (Plan Régional d 'Élimination des
Déchets Dangereux (PREDD, 2018).
The memorandum of 25 April 2007 reported some directives
on the development of the PEDMA: in particular, the prevention,
the development of recycling and the enhancement of the
organic fraction of waste. This circular of the MEDD, not
published in the Journal Officiel, fixed the reduction, at national
level, by 2012, of the quantity of municipal waste to be
incinerated or disposed in landfills up to 250 kg/y per inhabitant
and, within 2017 to 200 kg/y per inhabitant. Furthermore, another
decree of the President of the Republic of 20 July 2005 (Décret
n° 2005-829) defined the composition, collection and treatment
of DEEE (Déchets d'équipements électriques et électroniques).
It provided for monitoring and control and established the
actions of the producer, the distributor or the legal criminally
liable entities.
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In 2008, other provisions were adopted by the government,
including the decree of 31.01.2008 (Arrêté du 31.01.2008) concerning a register and an annual declaration of emissions and of
polluting waste and the decree of 09.01.2008 (Arrêté du
09.01.2008) adopted in application of the article R. 543-46 of the
Environmental Code, relating to the need to protect the environment during the design and the production of packaging. During
the same period, other complementary laws were adopted,
including the methods for managing the public service of collection and treatment of waste.
In the following year, in order to reduce the production of
waste and promote the exploitation of organic waste, the socalled Grenelle Law was then approved, then called “Grenelle I”
(Loi n° 2009-967). By this law, the reduction of 7% of urban
waste production, by 2014, and the amount of organic waste
recovered by 32%, by 2012, and by 45%, by 2015, were set as
targets. To achieve these results, it was established to reduce
the production of municipal waste by 50 kg/year per inhabitant
and to increase by 16.2 kg/year per inhabitant the separate
waste collection by 2019. The use of incineration had to be
reduced by 25% and the use of 30% landfills. For packaging, at
least 75% of those produced by houses and business premises
(including those involved in public works, agriculture, agro-food
industries and other specific activities) were expected to be
recycled.
In 2008, European Community issued the most important
directive 2008/98/CE to protect the environment and public
health by preventing or reducing the harmful effects of the
production and management of waste and by reducing the
impact deriving from the use of resources. This directive was
transferred into French legislation by Regulation no. 1579/2010
(Ordonnance n° 2010-1579) highlighting the priority of prevention,
reuse, recycling and valorisation of waste.
In 2010 the Grenelle II (Loi n° 2010-788) was approved, to
complete the Grenelle I, still in force but modified in some points.
This is a “program law”, because it retrieves the program for the
implementation of the Grenelle I with the 268 commitments of
the State and the nation (“Trame verte et bleue”, agriculture with
high environmental value, primacy of the principle of prevention
of waste, etc.). Grenelle II extends the objectives and sectors of
Grenelle I including also part of the Grenelle III project.
Most of the provisions of Grenelle II concern the treatment
and management of waste, with a particular attention to organic
waste. First of all, in this law, there is unequivocally clarity about
the “fermentable” term thus now referring to all biodegradable
waste generated by catering preparation and distribution
activities. According to Grenelle II, since 2012 the “big producers” (hotels, restaurants, school and business canteens, etc.)
of fermentable waste have to make a selection at the source and
biological recovery or, when it is not carried out by a third party,
the separate collection of the same. From the 1st January 2012
all the companies that produced more than 120 tons per year
were involved; from the 1st January 2015, the minimum
threshold has been significantly lowered, involving all the
structures that produce over 20 tons/year and in 2016 the
threshold has been further lowered to 10 tons/year. The transgressors of this law are subject to penalties of up to € 75,000
and, above all, up to two years of prison.
The Grenelle II was the first law to test the constitutional
reform of modernization of the institutions of the Fifth Republic
of 23 July 2008. Experimentation, already started when it was
proposed by the Government in January 2009, was examined
by the “Commission for the economy, sustainable development
and spatial planning”, before being sent to the Senate.
The decree of 11 July 2011 (Décret n° 2011-828) provided
for the transfer, into the French national legislation, of directive
2008/98/EC and for the application of the ENE (Engagement
national pour l’environnement) law. Reforms the territorial
planning of waste, limiting the quantities that could be incinerated or disposed in landfills and requiring separate collection for
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large producers of bio-waste in view of their valorisation. The
provisions provided by art. 204 of the Grenelle II law were then
integrated into the art. 26 of this decree, according to which: 1)
“They are considered predominantly composed of bio-waste,
waste in which the mass of bio-waste accounts for more than
50% of the mass of waste in question, after excluding packaging
waste” and 2) “Producers or holders of a significant amount of
bio-waste are considered to be persons who produce or retain
food oil or other bio-waste waste in quantities above the thresholds established by the Minister of the Environment’s decree
for these two categories of waste, with the exception of waste
treatment plants and households”.
The General Code of Territorial Communities (CGCT) (Loi n°
2013-10) identifies the local authorities (municipalities and
EPCI) as competent in the field of waste (collection, elimination
and treatment) with the indication of the financing methods that
these bodies can adopt to support the costs of the service.
Approved for the first time in 1996 (Loi n° 96-142), these rules
date back to the 1791 Convention.
It seems appropriate to anticipate and cite, in this part of our
paper, the National Waste Prevention Program (Programme
national de prévention des déchets – PNPD) 2014-2020
(MEDDE, 2014), which follows the previous program for the
years 2007-2013 and which defines the strategic guidelines of
the waste prevention national policy. It concerns mineral waste,
hazardous waste and those that are neither mineral nor dangerous, that is urban waste, waste from businesses, public
administrations and public services. It is divided into three
chapters: evaluation of the preventive actions carried out until
then, setting the guidelines and objectives for the 2014-2020
period, preparing the use, monitoring and evaluation of the
adopted strategies. The related objectives are:
 7% reduction of urban and similar waste by 2020, compared to those produced in 2010 of the previous plan;
 minimizing the production of waste from economic
activities by 2020;
 stabilization at minimum of the production of waste from
the construction or the maintenance buildings activities.

The decree n. 662/2015 (Décret n° 2015-662) concerns the
local authorities responsible for the collection and treatment of
urban and similar waste, reporting the content and methods for
the elaboration of the local waste prevention program.
The decree n. 1827/2015 (Décret n° 2015-1827), concerning
the waste prevention and management, makes several changes
and updates the technical and financial indicators reported in
the so-called Rapport du maire (article L. 2224-17-1 of the General Code of Territorial Communities), specifies the conditions
for carrying out the recycling of ships and finally introduces
numerous simplifications for waste prevention and management
measures, in order to accelerate the transition to the circular
economy.
Law n. 992/2015 (Loi n° 2015-992), on the energy transition
towards “green growth” (Loi relative à la transition énergétique
pour la croissance verte – LTECV), defines the common objectives for achieving the energy transition, strengthening energy
independence and economic competitiveness of France, preserving human health and the environment and fighting climate
change. In light of these goals, as we will see further on, the
national waste prevention and management policy appears to
be an essential tool for promoting the circular economy.
Decree n. 288 of 10 March 2016 (Décret n° 2016-288), in the
wake of the Energy Transition Act (LTECV), forces producers
and waste holders (companies, commercial companies,
administrations, etc.) to select at source 5 streams of waste i.e.
paper/cardboard, metals, wood, glass and plastics, in order to
promote the valorisation of the related raw materials. It also
reports methods related to the management of DEEE (Section
2). The decree redefines the minimum frequency of door-to-door
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collection of residual domestic waste, in connection with the
sorting of organic waste at the source. Introduces the recovery
of waste materials and construction equipment by distributors of
the same. From January 2018 this decree applies to all economic users with more than 20 employees and to all public
administrations.
On 30 March 2016, the decree n. 379 (Décret n° 2016-379)
entered into force. It set, from the 1st July 2016, the ban of the
use of plastic bags. It indicates in this regard the methods of
application of article II L. 541-10-5 of the Environmental Code
and in particular the definition and characteristics of one-use
plastic bags, compostable bags and the expected composition
of the so-called plastic bags “bio-based”. Finally, it specifies the
indications that will have to appear on the plastic bags to inform
the consumer about their composition and their proper use.
The Decree n. 1607/2017 (Décret n° 2017-1607) extends
the waste liability to manufacturers of upholstered furniture,
chairs and beds, clarifying the conditions for the implementation
of the obligation for marketing operators to organize themselves
to reduce the waste of furniture items and change the composition of the waste of furniture parts. Furthermore, it states that
the information necessary for the treatment of electrical and
electronic equipment placed on the market for the first time was
made available free of charge by the operators of the installations, responsible for the treatment of waste by the producers.

5. Waste prevention programs

European and French laws, as highlighted, put the need to
reduce waste production in the first place. At national level, the
concept of prevention was introduced in 1992 by the law on
waste (Law No. 646/1992, already cited) in order to prevent or
reduce the generation and the danger of waste, in particular by
acting on the production and distribution of the same. The law
issued on August 3, 2009 (Grenelle I, already cited) confirmed
the priority of prevention, underlining the importance of product
eco-design, keeping in mind all phases, from production to use,
until the end of the product's life, also as a function of recovery
and reuse.
The law n. 788/2010 (Grenelle II, already cited) from the 1st
January 2012 makes prevention and treatment programs
mandatory for local waste collection authorities. This law has a
wider objective than Grenelle I, as it also considers urban and
similar waste, occasional and bulky waste. The objective of the
national reduction of municipal and similar waste is reported in
a note of December 2011 of the Ministry of the Environment and
Sustainable Development which states the annual per capita
average waste reduction: 300 kg, from 2008, and 362 kg, from
2013.
According to the cited European Waste Framework Directive
2008/98/EC, Waste Prevention Plans had to be set up by the
Member States from 2013. But since 2004, France has had its
first Program of Waste Prevention Action and, since 2006, the
National Composting Support Program. The planning law of 3
August 2009 (Grenelle I) completed the political programs by
defining other preventive measures in addition to setting the 7%
reduction target for urban waste by 2014. Since 2009, the
implementation of the Plan has been carried out by a commission of the Conseil national des déchets (CND) consisting of
representatives of central administrations, local authorities,
industrial companies, retail distributors, waste professionals,
consumers and environmental protection associations. Pursuing
the objective of the separation of waste production from GDP, by
2020, the aforementioned Directive 2008/98/EC has reinforced
the priority assigned to waste prevention. The CND is a advisory
body competent in the waste sector; it is established by decree
dated 5 July 2001. It is composed of 33 members, appointed
every three years by the Minister of the Environment; these
members work in thematic sub-groups within the Council. The
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Minister of the Environment, on any matter concerning waste,
their production, their impacts, the means to preventively reduce
their production, etc., can consult it.
The 2014-2020 PNPD proposes to increase waste reduction
actions. These concern the production of goods that can be
recovered and used at the end of their life cycle, increased
mobilization of the REP (Responsabilité élargie du producteur)
sectors, actions for a longer use of goods, reduction of food
waste or, again, the development of tariffs or incentive bonuses.
Two laws reinforce the PNPD: the law on food waste on 11
February 2016 (Loi n° 2016-138) and the law of 17 March 2014
(Loi n° 2014-344) on consumption, extending the life of the
product. Another recommended measure to reduce domestic
waste production and improving separate waste collection is the
use of tariff incentives. In 2016, in some areas of Eastern and
Western France, 4.5 million users applied separate collection
thanks to the application of these tariffs. Most part of them has
chosen to use a kind of royalty. The most frequent system
followed (by 75% of the population) was that of issuing of
receipts in relation to the containers presented containing the
fractions of collected waste.
The Ministry of the Environment approved, in the years 2014
and 2015, two projects entitled “Territory with zero waste and
zero food waste”. In total, 153 “Territoires” were awarded, inhabited by 33.7 million users, of whom a third interested in collecting
organic waste, implementing a prevention and management
project in order to reduce the waste produced by 10%, equal to
1.6 million tons. These communities of volunteers have carried
out an exemplary and participatory approach to the promotion of
the circular economy, through the mobilization of all the local actors (associations, traders, citizens, administrations, enterprises)
around the following objectives: reducing all sources of waste;
giving a second life to the products; recycling everything that is
recyclable.
In 2014, ADEME reviewed 5,600 facilities involved in the
reuse of waste (about 600 additional structures in 2012), of
which 2,215 social and solidarity social actors and about 2,900
occasional actors. Of the 9.3 million tons of goods at the end of
their lives, 940,000 tonnes were reused (+14% compared to
2011), of which 20% were from the reintegration structures of
the social and solidarity 80% through the used products market.
The LTECV, above cited, has, as its main objective, the “fight
against food waste and the promotion of the circular economy”.
In particular, it is proposed to strengthen the objectives of the
National Prevention Program: among these, the rate of reduction of municipal waste is increased from 7 to 10%, using tariff
incentives; the reduction of 50% of the quantities of nonrecyclable manufactured products starting from 2020; the valorisation of 55% of the materials from non-hazardous and noninert waste from 2020 and 65% from 2025; the valorisation of
70% of waste produced by the building sector starting from
2020; the reduction of 30% of non-hazardous and non-inert
waste to be disposed in landfill by 2020 and the reduction of
50% by 2025.
It seems useful to remember some initiatives taken in
various contexts to reduce waste production:
 “Build cooperation and consolidate the same”: keywords
to reduce food waste in school. Food not consumed in
school amounts to an average of about 150,000 tons per
year. The not-for-profit group De mon assiette à notre
planète (2018) organizes educational workshops on food
and since 2006 works with 5,500 pupils in the department of Bouches-du-Rhône. In the middle schools, food
waste has decreased by 30% on average (from 230 g to
160 g of food not used per person per meal).
 Gobi (2018): reusable eco-design bottle for offices. Two
billion plastic cups are thrown away each year by French
companies. Considering this aspect, the Gobi Company
has invented an alternative by creating a customizable
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water bottle, nicknamed “Gobi”, designed to be used
without danger as it does not contain Bisphenol A.
 Local prevention programs, like as the “payez comme
vous jetez” (Pay as you throw – PAYT) program: an
advantageous synergy for both parties in Sarrebourg
(Lorraine). When the “payez comme vous jetez” system
was activated in 2009, technical professionals met
residents to use their smart chip bins. Residents already
used these bins and preventive measures had already
been started, such as domestic composting, independent
composting at a centre in Sarrebourg and training for handicapped, reusable nappies at the municipal day centre
in Réding (Boschini et al., 2016).
 The main consumer associations are in favour of bulk
sales. While this system is still not widely practiced in
France, the Auchan group is a pioneer for this method of
sales; in fact, since 2005, it has dedicated special spaces, known as “Self-Discount”, in its hypermarkets. In
addition to ensuring the first objective of lowering the
prices of the products, a significant reduction in packaging is also achieved. After a trial period of three years,
used to develop equipment and procedures, Auchan
obtained a reduction in the use of its packaging, equal to
12.5 tons per year (Auchan, 2014).

Lastly, France actively participates every year in the
“European Week for Waste Reduction” (Semaine européenne
de la réduction des déchets – SERD), with the aim of stimulating
public opinion on the need to reduce waste and to provide
suggestions for the daily actions to be carried out, both at home
or in offices or schools (ADEME, 2018).

6. Conclusions

Also in France, as in other countries, waste management
and the consequent regulations initially favoured the protection
of hygiene and health, to evolve later towards the protection of
the environment and finally to the recovery of resources of the
waste. The tools used to pursue these objectives have been,
and are, the legislative ones, the economic ones (taxes, etc.)
and those of public education (sensitization, training, etc.).
Despite the policies, and the corresponding laws, on waste
are, as we have seen, very careful and far-sighted, however,
France is among the last countries of the EU as regards the
recycling of urban waste which amounts to 37% of those
produced, compared to an European average around 40%.
Probably this depends on two main reasons: 1) the complex
administrative organization of France and the substantial delegations to local governments regarding the waste management;
and 2) the different regional tax systems of urban waste management services which are not related to the produced quantities
of waste, maybe for reasons of social equity.
In fact, the tax on the collection of municipal waste (Taxe
d’enlèvement des ordures ménagères – TEOM) is a local tax
applied to civil houses and offices. It is imposed with the tax on
houses and its amount is proportional to the value of housing or
offices and professional premises. In this way, this tax is not
related to the amount of waste produced. The TEOM is collected
by the municipal treasuries that then transfer part of it to the
competent territorial communities, withholding 8% of the amount,
as a charge, for the management of the service. If the cost of
waste management is higher than the taxes collected, the
difference is taken from the general budget of the municipality.
Nowadays, public waste disposal service is financed by the
general budget of the local authorities, based on all cashed
taxes: residence tax, tax on houses, business tax and professional activities (replaced from the 1st January 2010 by the
Contribution économique territoriale – CET), tax on agricultural
soils and on un-built land.
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Abstract

This paper deals with the area of material recovery of waste. One of the methods of material recovery is composting.
Composting is becoming an increasingly important trend today, when we try to make efficient use of waste, whether
it involves biodegradable or municipal waste (Statistical office of the Slovak Republic, 2015). Composting as one of
the possibilities of waste recovery, and at the same time it is one of the oldest method of handling biowaste with a
long-standing tradition in Slovakia. It is an aerobic process that transforms waste into a fertilizer whilst generating
CO2 and heat. The most suitable material for this kind of treatment is the wide range of wastes, namely garden waste,
waste from parks and also kitchen and restaurant waste, agricultural waste, wood processing waste and food industry
waste and the like. Composting also has several positive effects on the soil. These include, for example, improving
the crop yield, increasing the microbial recovery of soil, and also improving some of the physicochemical properties
of the soil.
Keywords: biodegradable waste; compost process; waste input analysis; material recovery of waste; energy recovery
of waste.

1. Introduction

The material recovery of waste such as the composting is
becoming an increasingly significant trend today, when we try to
make efficient use of waste, whether it is biodegradable or
municipal waste. As stated above, compared with the trends of
material recovery of waste in Slovakia, the energy recovery from
wastes is on a decline as can be seen in Figure 1 and Figure 2.
Directive 1999/31/EC defines biodegradable waste as waste
that can be anaerobically or aerobically degraded. There are
three known basic types of biodegradable waste a. These
include composting, anaerobic digestion and waste incineration.
Each of these options has its advantages and disadvantages.
Other waste removal options include landfilling (Monok, 2010).

Figure 1. Trends of material recovery of waste

2. Material and methods

2.1. Composting technologies

According to production technology, we recognize:

 composting on piles (mechanically opened, aeration
enabled with vacuum method);
 composting in boxes, which may be:
- open;
- closed.

Pile composting (Figure 3) is the most frequently used
method. We can encounter them in gardens, within small but
also in large-scale composting. This method of composting uses
various technologies such as front loaders and hoeing
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Figure 2. Trends of energy recovery of waste

equipment. Composting on piles can be done mechanically or
by means of a so-called „forced aeration“ (Figure 4). In this
process, air flows through the pipe system, which is stored
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under the compost heap. Disadvantage of forced aeration is in
the possibility of blocked pores through which the air is blown,
so during depositing the composted heap, hence the manual
mixing is necessary (Monok, 2010).

Figure 6. Silage gutter (Torokova, 2015)
Figure 3. Composting on piles (Torokova, 2015)

Figure 4. Forced aeration (Torokova, 2015)

Composting on heaps also requires a special geotextile
cover, that ensures acceleration of compost maturation and UV
protection, whilst preventing excessive drying and odours
(Figure 5) (Torokova, 2015). Composting in boxes can be both
opened and closed. Open boxes are, for example, silage gutters
(Figure 6). Pre-booting in open boxes can be done also through
front loaders (Torokova, 2015).

Composting in closed boxes can be divided into so-called
tunnels and discontinuous boxes. Discontinuous boxes
represent a closed garage where in the floor are built-in tubes,
with which compost is aerated. The advantages of these boxes
are represented by a cleaning systems that allows the ammonia
to be washed and a biofilter to remove other odours (Torokova,
2015).
A special type of composting box is a composting drum
(Figure 7). This is a horizontal tube that rotates at regular intervals, resulting in aeration of the compost. The composting
process takes about a week (Torokova, 2015).

Figure 7. Closed boxes (Torokova, 2015)

Act of the National Council of the Slovak Republic no. 79/
2015 Coll. on waste, Annex no. 1 lists waste recovery categories
/ groups. Within the composting process, the following activities
are carried under a specific label (Table 1):
Performed activity

Label

Treatment of waste designated for processing

R12

Collection and storage

Waste assessment
Recycling or recovery of organic substances which are
not used as solvents (including composting and other
biological processes)

R13
R3

Table 1. Basic activities of the composting plant

Figure 5. Composting covered by geotextile
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The business direction of the investigated company is the
design of public and private parks as well as the realization and
maintenance of greenery. It deals with the pursuit of business
activities such as the purchase and sale of ornamental plants,
and the provision of gardening services. The main activity is the
operation of a composting plant for biodegradable waste.
The R13 activity is defined as storage of waste. Prior to
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storage, waste that is unsuitable for a biodegradable recovery
method must be sorted out, for example, various wastes from
plastics, metals, glass, packaging or wastes that are not suitable
for direct recovery in the composting plant. The capacity of the
facility for R13, which represents a one-off space, is 7107.5 m2
designated for approximately 5000 tonnes of waste.
The R12 activity is defined as the treatment, processing and
recovery of waste for the reuse of certain components of waste
and the recovery that waste as a secondary raw material for the
production of a usable product. Thus, R12 involves, in particular,
mechanical treatment by shredding, crushing, sorting, reducing
the volume of waste by means of a crusher, mixing the selected
input waste types to comply with the recipe and waste treatment
by sieving. Within the investigated company the capacity of the
R12 preparatory site is 1938 m2 for about 1000 tonnes of waste.
The mechanical treatment by crushing is carried out by means
of a 10 000 t.year -1 high-speed crusher and for grinding grain
and non-homogeneous wastes is used a drum sorting machine
with a capacity of 27 600 t.year -1. Crushed waste is placed on
the preparation surface and serves for dosing of the production
of compost.
The R3 activity is defined as the recycling or recovery of
organic substances that are not used as solvents. The
performance of this activity lies in biological processes, when
processing of suitable organic material, the result of which is the
output product – compost. The capacity of the R3 facility in the
researched company is 12 000 tonnes of input waste.year -1 and
6 000 tonnes of compost.year -1.

2.2. Composting process

The primary activity for the composting process is to secure
the input of raw materials. The input waste material is visually
inspected, weighed and registered. Subsequently, the material
is brought to the handling area where the waste sorting takes

place and the waste that is unsuitable for composting such as
plastics and metals get sorted out (Szczepańska et al., 2016).
Then crushing is carried out by means of a high-speed crusher,
and for further sorting a drum crusher is used. The prepared
waste is then placed on a preparation surface which serves for
the dosing process for the given compost production formula for
the individual bases. These bases contain processed raw materials with a carbon to nitrogen ratio of more than 30:1 and with
more than 40% moisture. During the composting process it is
necessary to monitor the temperature of the compost and its
humidity (Administration of city green in Kosice, 2014). After
stabilising the measured temperature values, the base must be
mechanically mixed, at least twice during the composting process. Within the investigated company the compost maturation
time after first mixing lasts from 60 to 100 days. The result of the
composting process is the dark brown mass of earthy scent,
enriched by microbial nutrients (Kozakova, 2013). The produced
compost is stored in an empty warehouse. This warehouse also
serves to sort the finished compost through a drum sorting
machine with hydraulic tilting conveyors (Figure 8).

2.3. Requirements on input materials

Sludges from sewage treatment plants, sewers and septic
tanks (Zimon, 2017):
Sludges are a significant part of the input of organic substances and other trace elements. However, they constitute
compostable waste with a relatively high hygienic risk of undesirable substances and pathogenic microorganisms. Therefore
during composting process, the sludge must be heated to a
minimum temperature of 55°C during the maturing process for
21 days. This temperature ensures sludge disinfection as
requested by the norm (STN 46 5735:1991 – Industrial
compost). Therefore biofilters are used to deal with the odour
problem, and only stabilized sludges are used for composting.

Figure 8.
Flowchart of the
composting process

Wastes from the processing of minerals and stones (Zimon,
2017):
The advantage is that they enrich compost with minerals
such as Silicone and Calcium. Such minerals not only support
the decomposition process, but also bind the nitrogen and the
undesirable odours. Other advantages include the improved composition of the compost and are beneficial to maintain moisture.
Wastes from organic chemical processes (Zimon, 2017):
These wastes are represented mainly by wood ashes that
contain potassium.
Wastes from the production of cement, lime and gypsum
(Husakova, 2015):
The advantages of adding this kind of waste into compost is
that it increases the pH of acidic materials, it helps in composting the plant residues affected by diseases. These wastes are
added also for soil acidification.
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Kitchen and restaurant waste (Husakova, 2015):
Kitchen and restaurant wastes are composted in specifically
designated bases. If necessary, a pre-treatment is provided to
improve base homogeneity and to minimize hygiene concerns.
Separate collection of kitchen and restaurant wastes (mainly
unusable residues of fruit and vegetables, residues from food
preparation, residues from meals).
Additional additives
Additional additives include waste waters from the composting process.

2.4. Output wastes from the composting process

Packagings made from paper, plastic, glass, metal and the
like must be sorted out before the actual composting process
from other organic wastes. Other wastes, including mixed
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materials from mechanical treatment, are extracted after the
composting process, after mixing and pressing the finished compost through a drum sorting machine (Kuzevicova et al., 2013).
Solid wastes are stored at a designated site of operation, in
specific containers, big-bags, on a flat surface, or in a large
capacity container and are properly labelled in order to avoid
confusion or misplacement.
Compost of unsatisfactory quality can include compost that
does not meet the qualitative requirements, exceeds the limit
values for given physical and chemical properties or exceeds
the permissible amount of risk elements in the output compost
material (Woch et al., 2015).
For the model calculation of the relation between the amount
of input waste and the quantity of output products from the
composting process, the Gaussian least squares method was
applied. This method is considered to be the basic working
method for data processing. The basic methods of Gaussian
least squares principle can be expressed as follows (Hebak,
2015):
(1)
(2)
(3)

normal system of equations
The calculation of the Pearson correlation coefficient is as
follows:
(4)

If the measured compost temperature values become
stabilized or if the compost temperature decreases, the pile
must be mechanically mixed to support the aeration process. If
the pile gets dry, it must be irrigated. To irrigate the compost pile
the underground tanks are used. After the mixing, the temperature rises again. If the temperature remains stable for two
weeks, the composting process ends. After completing the
composting process, the authorized worker performs the germination test to determine whether the compost is phytotoxic. As
next follows the compost quality control in accordance with STN
46 5735:1991 – Industrial compost. At the end of the process,
sieving is carried out where then the thicker compost is
deposited as the basis of a new stack.

3.1. Waste Input Analysis (Activity R13)

In the investigated company the data over the last three
years were analysed specifically between years 2015-2017.
From the data analysis on the input quantity of the waste
entering the composting process and the subsequent chart
depicting the average values for each year it can be said that
there was an increase in the amount of waste received for
processing every subsequent year. It goes without saying that in
2016, compared to 2015, the amount of waste received for
processing was increased as well as in 2017 compared to 2016
(Torokova, 2015).
In the investigated company the data over the last three years
were analysed specifically between years 2015-2017 (Figure 9).
From the data analysis on the input quantity of the waste
entering the composting process and the subsequent chart
depicting the average values for each year it can be said that
there was an increase in the amount of waste received for
processing every subsequent year. It goes without saying that in
2016, compared to 2015, the amount of waste received for
processing was increased as well as in 2017 compared to 2016
(Torokova, 2015).

where:
covxy – the mixed dispersion of x and y,
sx – standard deviation for the variable x,
sy – standard deviation for the variable y.
The relationship between the amount of input waste {xi} and
the quantity of output products from the composting process {yi}
is expressed by the theoretical mode:
Y = 67.336 + 0.117 . x

3. Results and discussion

The waste resulting from sorting of the finished compost
from the previous compost cycle is used as the basis for the next
compost pile covered by layers of the new input raw materials.
During compost maturing, the temperature and humidity of
the resulting compost are monitored. While the temperature of
the resulting compost is measured relatively often, the humidity
of the compost is determined only by visual inspection. In the
investigated company the temperature is monitored at three
different points using the TESTO 925 measuring device, where
the measuring intervals frequencies are as follows:
Number of days in month

Temperature measurement
interval

11 to 21 days

Every other day

1 to 10 days

22 to 35 days

Daily

2 times a week

From 36 days until the cleaning of
1 a week
the grill

Table 2. Frequency of compost temperature measurement
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Figure 9. Input values and annual averages

3.2. Analysis of the crushing process (Activity R12)

The crushing process is carried out using a 10 000 t.year -1
high-speed crusher. The crushing process (R12), which is defined as processing, treatment and recovery of waste in order to
reuse of some of the waste components.
The following Figure 10 describes the amounts of crushed
waste in comparison to the total input quantity of waste entering
the composting process for each year. Typically, these values
stay at around 30%.
The following bubble charts (Figure 12, Figure 13, Figure 14)
represent the amounts of crushed waste from the total input
quantity of the total wood branches intake in %. The bigger the
bubbles in the chart, the higher the percentage of the crushed
waste on the total input for each month for the years 2015-2017.
These charts (Figure 12, Figure 13, Figure 14) show that in the
spring and autumn months this share is the highest for each of
the surveyed years. This is mainly due to the fact that in these
months there is an increase in the production of wood waste,
especially in gardening areas, in the processes of trimming and
pruning of trees in the cities and in the countryside.

131

ENVIRONMENTAL MANAGEMENT

3.3. Assessment of the relation between
the amount of input waste and the output product

Figure 10.
The amount of crushed waste from the total waste received

Figure 11. The amount of crushed wooden waste
from the total amount of received wood waste

It can be stated that the larger the input quantities of waste
pass through the composting process, the larger the output
product. However, we can not say whether between the input
quantity of the waste and the output quantity of product is or is
not a relation. That's why the dependence between the two
variables was tested. Based on the calculated correlation
coefficient (r = 0.18), it is obvious that between the inputs and
outputs there is very little dependence, in fact the value is almost
zero. The correlation scissors, which are open, also describe
this fact. For the correlation scissors, the more they are closed,
the higher the dependence and the value "1" indicates the
functional dependence. But in this case the correlation scissors
are open, which indicates there is very little or no dependence
between the inputs and outputs of the composting process.

Figure 15.
Correlation scissors between the amount of input waste and
the amount of output products from the composting process

4. Conclusion

Figure 12. Share of crushed waste to the total amount of wood
waste for 2015 in %

Figure 13. Share of crushed waste to total amount of wood
waste for 2016 in %

The recycling and other environmental protection aspects
are considered increasingly more important considering the
amounts of waste the population produces daily. Whether it is
municipal waste or waste from gardens, parks, or other biodegradable waste. Each of these individual groups of waste can
be reused either materially or energetically. Composting is one
of the oldest method of waste recovery that mimics the processes within nature, when the biodegradable waste is returned
through the resulting compost back into the soil. The research
results show that the dependence between the amount of input
waste and the quantity of products produced is very low within
the investigated company. This also confirms the calculated
correlation coefficient (r = 0.18), where it is obvious that between
inputs and outputs there is a very low dependence. Correlation
scissors (Figure 15), which are open, also describe this fact.
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Abstract

In the current global context of climate change and environmental pollution, the development of renewable energy
sources is essential. One of the most abundant sources, with promising potential for sustainable development, is the
solar energy. Conventionally, solar collectors can be used for separate production of electrical and thermal energy in
individual equipments. In order to increase the energy efficiency, the competitiveness of the energy production
solutions and to improve the solar energy conversion rate, photovoltaic micro-cogeneration (PVT) systems have been
developed. PVT systems can simultaneously generate both electricity and heat, and are particularly beneficial in
limited spaces as they increase the share of energy extraction per square meter and lead to increased energy
efficiency of photovoltaic cells by avoiding overheating. This paper produces a technical and economical comparative
analysis various equivalent configurations of solar energy systems for a prosumer with a small annual energy
consumption (6kWh / year) in various subsidy scenarios. The results indicate the benefits of traditional PV panels due
to reduced costs compared to novel PVT panels in the absence of a bonus subsidy scheme. On the other hand, if
there is the possibility of injecting into the grid the excess electricity for fixed tariff, the investment in PVT, although
currently high, becomes justified, and the profitability increases by 50% compared to PV. Finally, a summary of the
positive and negative aspects related to the PVT technology was made, in the form of a SWOT analysis.
Keywords: renewable energy; hybrid solar panels; prosumer; economical analysis of solar energy.

1. Introduction. General aspects
regarding solar energy applications

The development of renewable energy is imperative for a
sustainable future. In the long run, renewable energy will dominate the global energy market in detriment of fossil fuels. Solar
energy is the most abundant source, available in many locations
around the globe and therefore has excellent potential to become
a major component of the energy mix of the future, alongside
wind and biomass. In theory, there is enough global solar
radiation to meet 10,000 times the global energy demand [1].
Currently, the solar energy applications can be broadly classified in two categories: thermal systems that produce thermal
energy and photovoltaic systems that produce electricity. Solar
thermal panels (PT) capture solar radiation and convert it into
useful heat. Photovoltaic panels (PV) employ the photovoltaic
effect, which consists in the appearance of an electric potential
in a material when exposed to radiation in the form of light,
resulting in the generation of electric current. Both of these technologies have a wide range of domestic and industrial
applications. The solar thermal collectors can be employed for
water and space heating, contribution to district heating, solar
assisted air conditioning, water desalination, heating of swimming
pools. PV systems can be used to produce electricity for off grid
self consumption (prosumers), to be fed back into the local
electricity grid, or to be stored in batteries or fuel cells.
In order to maximize the benefits of these two technologies,
photovoltaic hybrid systems (PVT) have been developed. These
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can simultaneously generate heat and power in the same
equipment, falling under the category of micro-cogeneration
systems. Figure 1 shows a schematic diagram of the system.

Figure 1. PVT diagram
Adopting technologies of self-generation of energy is an
emerging phenomenon in the current society, especially abroad,
but also in Romania. Some of the advantages of decentralised
on-site energy production are:
 Transport costs are eliminated;
 Energy losses (thermal or electrical) are reduced;
 Can benefit from financial subsidies such as green certificates and ‘Feed in Tariffs’.

This paper will briefly present the current solar energy
technologies, as well as their potential for decentralized supply
of small and medium consumers. A case study will be carried out
in order to make a comparative analysis between the three
possible solar energy capture technologies, by also considering
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the related economic aspects (initial investment, energy production, payback period and net present value).

2. Technologies for solar energy conversion
2.1. Solar Thermal Panels (PT)

Solar thermal panels are made up of a thermal absorber (a
material with a solar energy collection capacity), a pipe system
for the thermal agent and the associated thermal insulation. The
material of the thermal absorber is generally a thin sheet of
aluminum, steel, copper or thermally stable polymers (e.g., silicone), often painted with a matte black coating to increase the
absorbed solar radiation. The pipe system where the heat exchange takes place can be circulated by air, water, air / water
mixtures, or other innovative substances such as refrigerants or
saline (brine) [2]. For PVT applications, liquid based collectors
are the most suitable, especially due to the fact that space
heating (which is the main application for air collectors) is usually
not required in hot climates, except for particular applications
such as hospitals, hotels or various industrial applications [2].
The thermal efficiency of PT collectors is typically between
45%-80% [3] depending on the configuration and operating
conditions, with a maximum value of about 97%, obtained in a
large collector with concentrating mirrors [4]. Generally, for a
commercial flat plate solar collector the thermal efficiency is 6070% [5].

2.2. Photovoltaic Panels (PV)

While solar thermal collectors employ a quite straight-forward
technology, PV systems are more complex. A typical PV cells is
made of a semiconductor material, which has both metal and
insulator properties. The photons of light transfer their energy to
the electrons in the semiconductor and thus generate a flow of
electrical current from the movement of the electrons.
The most common PV cells are flat plate, but other configurations are also available, such as concentrated PV (CPV),
which use a mirror system to concentrate sunlight, and are most
effective in tropical areas with high and constant solar intensity.
Most cells are made of silicon and are the most preponderant on
the current market, either in monocrystalline, polycrystalline or
amorphous form. A new generation of technologies uses thin

films of semiconductors with a thickness of only a few micrometres, which result in highly flexible cells that have the potential of
being incorporated into building materials (e.g. glass, facade).
Third generation cells utilize solar ink, dye, plastics or organic
materials [6].

2.3. Hybrid photo-thermal panels (PVT)

PVT systems are obtained by combining traditional thermal
and photovoltaic panels. While both technologies are mature
and well-established on their own, the integrated product is still
in the experimental and development stage (emerging technology), with only a limited number of products currently available
on the market.
There are several reasons why combining PV with PT panels
into one single PVT equipment has proven to be advantageous:

 Extracting the thermal energy from the collectors results
in increasing the spectrum of operation of the solar panels
and improving the rate of solar energy conversion. This
is achieved by reducing the significant heat losses occur
during the photovoltaic reaction. Crystalline silicon (the
most widely used semiconductor material in PV cells)
has a 1.1 eV bandgap, which means that any light photon
with less energy will fail to excite the electrons and the
energy cannot be extracted. In addition, photons of light
with more energy than the bandgap would succeed in
moving the electrons, but all the extra energy is unused
and lost.
 Solar radiation with a lower wavelength usually manifests
in the form of heat, which can be harvested and used.
 PV cells in hybrid PVT systems operate with an energy
efficiency of approximately 4%-12% higher than the
same cell in an isolated PV system [13]. This is explained
by the fact that the electrical efficiency of PV cells decreases as the operating temperature increases. In other
words, while the semiconductor material heats up, the
electrical power output of the circuit is reduced. In the
case of mono and poly crystalline silicon cells, both
experimental data from literature [7] [8] [9] and the cell
manufacturer specifications [10] [11] [12] indicate a
decrease in the electrical efficiency between 0.3% 0.9%
with each degree Celsius above the standard operating
temperature (most commonly 25° C).

Figure 2.
Schematic diagram
of PVT

(Source: wikipedia.com,
http://solarwall.com)

 The extracted thermal energy can also be utilized in
various applications (domestic or industrial) for obtaining
a better overall energy efficiency of the system. Thus, the
global efficiency (ηgl) is increased by combining the two
systems. The thermal efficiency of the PT collectors (ηt)
is defined by equation 1:
(1)

where Qu is the usable heat collected, G is the irradiance on the
plane of the plate at standard test conditions and Ac is the
collector area. The electrical efficiency of the PV systems ηel at
standard test conditions (STC) is illustrated in equation 2. STC
are defined by the following parameters: irradiance G = 1000
W/m2, temperature of cell t = 25oC, air mass AM = 1.5 [3].
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(2)

where PSTC is the nominal power of the PV panel at STC, which
can be defined as the product of the voltage VSTC and current
ISTC at the maximum power point during the test. For the PVT
hybrid system, the global efficiency ηgl can be defined as the
sum between thermal and electrical efficiencies:
(3)

 This solution is ideal for urban consumers, in urban
locations where space is limited on the roof or in the
facade of buildings, and where electricity and heat are
needed simultaneously (both in domestic and industrial
applications).
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 The installation time as well as the associated costs are
significantly reduced by implementing only one equipment, compared to two separate ones, which have the
same useful effect.

3. Integration of solar technologies
for small and medium consumers

A particularly important growing market for renewable energy
is the individual self-consumer (residential, businesses or industrial). Self-consumption represents the production and utilization
of energy on-site, which is the most efficient way of using renewable sources. An emerging term for these self-producers is
‘prosumers’, which is a combination of ‘producer’ and ‘consumer’.
Looking back to the history, energy prosumption is not a new
concept and can be exemplified by wood or biomass combustion. However, given the business model that has been
established in the modern times between energy producers and
consumers (i.e. one-way production from utility companies to
paying customers), the concept of ‘prosumers’ is gaining a fresh
outlook and is also being fuelled by the 21st century increased
social responsibility. An increased scientific interest has also
emerged regarding the definition and role of the ‘energy
prosumer’; while in the year 2010 there were only 12 published
papers on Science Direct that contained the term ‘energy
prosumer’, in 2016 this number increased to 194 published
scientific papers [14].
Thus, a great potential niche can be recognized for introducing PV/T technologies on the market. In this regard, the
following applications can be mentioned:

 New builds – energy neutral/energy positive buildings –
For individual home owners, this reduces the energy bills
and provides off-grid security, while for residential developers, despite the higher initial cost, renewable energy
is a great added benefit and selling point.
 Retrofitting – replacing old/outdated solar thermal or PV
panels – The space is already available and the energy
yield can be increased significantly by using hybrid
technology instead of separate equipments.
 Social housing – Using PV/T can significantly reduce the
tenants’ bills.
 Schools and office buildings – Not only reduce their paid
consumption from the centralised grid but also to promote social responsibility.
 Remote areas – Highly beneficial where electrical grid
and district heating connection is difficult and expensive.

In addition, the modern day ‘prosumer’ is not only concerned
with energy self-production, but is also aware of his consumpTable 1.
Nominal characteristics
of installed equipment

tion, aiming at optimizing the balance between their personal
needs and the surrounding environment. Therefore, a coherent
and integrated demand side management movement is also
emerging, with more and more people involved in reducing their
carbon footprint. Thus, monitoring peak production times and
aiming to synchronies it with peak production by means of better
planning strategies, would make the introduction of renewable
energy in the detriment of conventional sources even more
successful among consumers.

4. Economical analysis
of solar energy solutions

In order to realise a technical-economical comparison between
PT, PV and PVT for a small residential consumer (6 MWh/year),
the following methodology was followed
 Determining the annual production of thermal and electrical energy for each technological solution for covering
the consumer’s demand;
 Determining the initial investment for each technological
solution;
 Determining the payback period (PP) and the net present
value (NPV) of the investment.
The following premises were considered for the analysis:

a. The consumer is a residential building with an annual
consumption of 6 MWh, out of which 2 MWh for electrical
energy and 4 MWh for heating and domestic hot water.
So, out of the total energy consumption, 40% is electrical
energy and 40% for thermal energy, provided by on-site
central heating;
b. The roof area oriented towards South is 8m x 6m;
c. PV cells in the PVT panels operate at 9% better efficiency that standalone PV panels (ηelPV = 0.91 x ηelPVT );
d. The thermal efficiency of the solar collectors from the
PVT system is 30% less that the thermal efficiency of the
PT (ηtPVT = 0.7 x ηtT ) [15];
e. The size of the PVT, PV and PT are equivalent such as a
total of 24 panels can be installed in the area available on
Southern side of the roof;
f. The average annual solar irradiation (Hi) in Romania is
1350 kWh/m2/year;
g. Energy storage systems (boilers, batteries) are not included in the economical calculation.

By considering the premises aforementioned, the nominal
characteristics and prices of equipment were established from
manufacturers’ data and are summarised in Table 1 below.

Figure 3.
Proposed
solutions
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For the studied consumer, the analysis considered four
different possible configurations of installing the solar energy
systems in the available space, and these solutions are illustrated in Figure 3.
The annual electrical and heat production is estimated in

Table 2 below for each configuration. It’s important to note that
during winter time the solar thermal collectors in both PT and
PVT were considered to only function at 20% capacity, so that
the rest of the winter heat demand (for both hot water and
heating) is a deficit that is met by the central heating system.

Table 2. Operating characteristics of the proposed configurations

Next, by considering an average electricity price of 0.13€/kWh
[16], the payback period and the net present value (VNA) of the
investment were calculated, at a discount rate of 8% over the 20
years equipment lifetime, first by excluding the possibility of
selling the excess back to the electrical grid, and then by considering it through the subsidy scheme of ‘Feed in Tariffs’ (FiTs).
The first option, without subsidy, was considered because until
recently the small ‘prosumers’ were not able to sell the excess
electricity back to the grid. This is a novel scheme in Romania
which was only proposed at the end of 2017.
The payback period and NPV of the non-subsidised scenario
were calculated first. Next, the ‘Feed in Tariffs’ scheme was
considered as a form of governmental subsidy. This scheme is

widely used across Europe and consists in providing any
renewable energy producer a fixed price for selling their excess
electricity to the local grid. In Romania, this scheme is in development stages, and will come into operation in 2018-2019.
For this reason, the fixed subsidy price is not yet determined.
During the initial proposal it was 0.04€/kWh [17], 70% less than
the EU average, and for this reason it was contested by the
public and NGOs. For the purpose of this analysis, two FiT
scenarios were considered, one with the initial proposition of
0.04€/kWh, and a second one with a tariff of 0.1€/kWh, closer to
the EU average of 0.157€/kWh. The results of the analysis are
presented in the figures below.

Figure 4.
a) Payback period
b) NPV in year 20

The outcomes of the analysis are summarised below:

 In all subsidy scenarios the fastest payback time of the
investment takes place for configuration II (50%PV, 50%T);
 In the non-subsidised scenario, the most profitable system
is configuration II with 12 PV and 12 PT, considering both
the payback time (9.7 years) and the net present value of
the investment (2,513€);
 For the low subsidy scenario (0.04€/kWh) the shortest
payback period also takes place for Configuration II (8.7
years), but the most profitable NPV is €4,771 and is
achieved by configuration IV (24 PVT);

 In the high subsidy scenario (0.1€/kWh) the payback
period of configurations II, III and IV are similar, ranging
between 7.5 and 8 years. However, the highest NPV is
achieved by configuration IV, as it seems it increases
exponentially with the rise in subsidy;
 Systems with a significantly higher capacity compared to
the consumer’s demand are only feasible with a fixed
tariff scheme that allows the excess electricity to be sold
to the grid. Otherwise the excess electricity does not
bring any profits and the high initial investment is not
justifiable.

Figure 5. PVT SWOT
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From the economical analysis carried out it was observed
that the investment in PVT panels is not financially efficient at
small scale due to the current high price of PVT compared to
traditional individual PV and PT. However, for a larger installed
capacity and with a fixed subsidy tariff in place, the cogeneration
solution becomes efficient, the investment is recovered is a
short period, and the net present value during the lifetime of the
equipment is high. Thus, it can be concluded that, in the current
market conditions, PVT panels are only profitable at large scale
and only with subsidy schemes in place. Furthermore, in
situations where the available space is limited, the investment in
PVT is also justified in detriment of simple PV and PT.
A common method of assessing the feasibility of a technology is the SWOT analysis. Figure 5 shows a SWOT analysis
carried out for the PVT systems, where is can be observed that
the strong points are significant, but there are also a number of
internal and external threats and barriers regarding both the
technology and the market trends.
Thus, it can be concluded that a interdisciplinary effort is
required, consisting in the convergence of two separate industries, in order to accelerate the development of PVT technologies and reach a competitive level on the specialised market so
that it is accessible and economically efficient to be adopted by
the large mass of consumers.
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Abstract

The aim of this paper is to analyze young Romanian – students studying ecotourism – tourists' preferences regarding
the demand of tourism eco-sustainable goods and services offered by the Retezat National Park. Therefore, our
analysis' purpose is to examine the following variables: young Romanian tourists' motivations to visit the Retezat
National Park, their preferences regarding the demand of tourism eco-sustainable products and services and their
future eco-sustainable recreational activities in the park. The study results relies on the cross-sectional survey as a
research method, which is based on a self-completed questionnaire with 18 categories projected to reply to the
research questions. Generally, this study contributes to the literature by informing the Retezat National Park
administrators about the preferences of the young Romanian tourists regarding the demand for tourism ecosustainable goods and services in order to create a suitable ecotourism offer.
Keywords: eco-sustainable goods and services; young Romanian tourists' preferences; protected areas.

1. Introduction

Young tourists represent, according to the WYSE Global
Report (2016), one of the most dynamic segments registered in
the last decade, reaching 20% of the total tourists worldwide in
2016. Between the ages of 15 and 29, the generation Y or
Millenials (Barnes & Noble, 2016), made up of those born
between the 1980s and the early 2000s (Şchiopu et al, 2016),
represents a real opportunity for the sustainable development of
a protected area type of destination.
The social and economic opportunities derive from the
characteristics of the young tourists, who are stimulating factors
for tourist activities at destination level, while being more
inclined to protect the environment, compared to other tourist
segments (Cini & Passafaro, 2017). Tourists in the Millenials
category are considered by the United Nations (WYSE, 2016) a
real force of promoting sustainable tourism, given their significant potential to develop and support social change, including
through closer interactions with local populations, educational
and cultural activities (Boukas, 2013).
According to Maoz's study (2006), the main categories of
motivation for young tourists are: knowledge, experimentation,
relaxation. Approximately half of this segment moves to a
destination for loisir purposes, the other half being attracted to
experimentation trips, including learning another language, studying, volunteering, or even working outside the country of
residence. Because these goals also require longer stays, the
economic impact is also superior. According to studies by WYSE
and UNWTO (2018), the younger segment of tourism demand
accounted, in 2016, for a total worth of 298 billion dollars,
compared to 190 billion dollars in 2009. Forecasts for the year
2020 indicates a volume of $ 400 billion in spending by over 370
million young tourists.
The 2016 surveys (WYSE, 2016) indicate a level of average
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expense per trip, in the case of youth tourism, of $ 2160 in 2014,
much higher than that of international tourism. The main
explanation for this situation comes from the above-mentioned
feature – the travels of young tourists have a longer average
duration – so they spend about two thirds more than other types
of tourists.
A second feature of young tourists is the way they finance
their travels, the higher purchasing power being partly covered
by the money provided by parents (who in turn experience an
inverse time-money dynamics). According to a research
conducted by WYSE (2013), about a quarter of the spending of
young tourists was covered from financial sources from family
and friends. The second form of financing the tourism activity is
given by the possibility of obtaining money at destination, by
carrying out paid activities. Approximately 60% of the holiday
budget is spent on the visitor's destination, this level surpassing
68% for tourism on the European and Australian continents,
according to Wearing and McGehee's research on volunteering
(2016).
Youth tourism has a recurring characteristic, over 58% of
tourists return, in a 5-year time horizon, to destinations visited
during their youth years, according to a study by BYTE Backpackers Unocevered in 2016. Also, tourist activity undertaken by
young people is not significantly impeded by economic, political
or medical issues, two-thirds of the young tourists segment have
not changed their travel plans during the world economic crisis
or during the Ebola epidemic in 2014, according to a WYSE
report (2016). This segment of the tourist market is much less
volatile than mass tourism, according to the WYSE Tourism
Monitor (2013), despite the slight decline recorded during the
economic and financial imbalance in 2009, the recovery was
rapid.
Young tourists tend to interact more with the local
communities in the visited protected areas (according to the
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WYSE Travel Confederation report in 2014, 55% marked this
element as extremely important) in the desire to experience their
daily life. As a consequence, young people look for local suppliers for all the goods and services they need during the
journey; at the same time, with the prolific development of
volunteer tourism, 80% of young volunteers have the impression
that both they and the host destination have had multiple
benefits from their journey. This situation leads to an increase of
the economic, social and cultural impact, respecting the
principles of sustainability.
The paper aims at approaching youth tourism through the
use of sustainable forms of tourism in Retezat National Park.
The literature review covers both specific aspects of touristic
activity and eco-sustainable products offered by PN Retezat, as
well as elements regarding the motivation of young representatives of ecotourism demand. Quantitative research is
represented by a survey conducted among young tourists and
aims at determining the behavior of decision making and
consumption of sustainable tourism products and services.

2. Literature review on youth tourism
in protected areas

The main trends in the tourism industry point to a pronounced inclination towards individualism, the search for new
experiences, a better awareness of both social and environmental aspects, personal development, the desire to experience
local authenticity, spiritual enrichment. Tourists (Jafaar &
Maideen, 2011) are constantly looking for new destinations, and
especially among young people, there is a predilection for
responsible, sustainable tourism, deployed in protected areas.
At destination level, depending on its specificities, it is
necessary to apply proactive strategies to create new products
and services in line with current trends and principles of sustainability, principles that have already become the main
engines of the competitiveness of protected area destinations.
Within these coordinates fall also sustainable, responsible
tourism forms, including ecotourism, which, broadly understood,
represents responsible travel to protected areas, focusing on
preserving the environment and improving quality of life for local
communities. The principles of this form of sustainable tourism
(Chen et al, 2011) aim to reduce the negative impact on the
environment, shape and consolidate a greater awareness of
environmental issues and culture, by providing unique experiences for both tourists and local community members, a positive
economic impact amongst the destination residents, including
through the creation of new jobs. Thus (Das & Chatterjee, 2015)
ecotourism has significantly contributed directly to protecting the
space environment, but also the cultural heritage, by actively
engaging local communities in the planning, creation and
implementation of activities that suit the present mega-trends in
tourism, interpreting local natural and cultural features, offering
holidays` authenticity, priced for both individual and small-scale
tourism.
On the subject of the products and services offered as a
basis for the development of sustainable tourism activities
carried out in the protected natural areas, there are continuous
concerns both in the scientific and the practical environment. In
order to determine the definition of a sustainable tourism
product, the literature refers to approaches both in terms of
demand (referring to the connections between the components
of attractiveness, promotion, means of transport, services,
information) as well as through the link between demand and
supply (Galloway, 2002), with five elements of tourism products
being proposed, with different weights depending on its
specificity: location of tourist attractions, related services,
hospitality, freedom of choice and level of involvement. Goosens
(2002) proposes a travel-based approach, outlining a model of
push (associated with freedom of choice, demographics and
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psychological variables and characteristics) and pull factors
(hospitality, attractions and services). Pull factors, a de facto
combination of tangible and intangible elements of the
sustainable tourism product, will determine the level of involvement, materialized, for example, in choosing a place to stay.
Depending on the geographical, spatial, cultural and
intangible cultural heritage features, tourist products and
activities can be extremely varied: recreation and relaxation,
outdoor activities, sports, gastronomy, as well as tourist facilities
including accommodation, communication infrastructure, restaurants, etc. (Galloway, 2002).
Young tourists (Ozdemir et al, 2012) join the current sustainable travel trends in protected areas, preferring to organize
their holidays independently, generally either individually or in
small groups; are also interested in publications dealing with
themes related to the environment, ecology, culture. They prefer
local gastronomy, are extremely flexible, adapt to local habits
and lifestyles as much as possible, are eager to experience the
authenticity of their destination, engage in local events and
actions to protect the environment and heritage, are looking for
local suppliers to purchase tourism products and services.
In the decision-making process, there are a number of
motivations specific to young tourists, according to a study by
Cini et al from 2012. The main goal pursued in terms of
destination choice is the knowledge of new places and cultures,
landscapes, of nature and contact with local communities. The
basic criterion at the time of choosing the accommodation facility
is the price (65% of the respondents), followed by the economic
benefit to the local community (30%).
In terms of (Buffa, 2015) motivations of a sustainable ecotourism nature, two types of young tourists can be distinguished
in the protected areas: HPYT (Hard Path Young Tourists) and
SPYT (Soft Path Young Tourists) overlapping partially with the
categories proposed by Weaver (2000), hard ecotourists and
soft ecotourists, depending on their organizational, motivational
and behavioral characteristics.
As far as the individual profile of young tourists is concerned,
those assimilated to hard eco-tourists are mostly women without
children, students or graduates already employed; they also
tend to practice different sports and / or be involved in
volunteering and various environmental associations. Young
soft ecotourists are typically characterized by a lower age, they
are still undergoing high school studies or have recently
graduated, are less involved in environmental organizations but
tend to practice sports as much as hard ecotourists.
In terms of how to organize the trip (Buffa, 2015), both hard
and soft ecotourists tend to take trips either on their own or in
small groups generally made up of family and friends. The
choice of accommodation option is a point of differentiation
between the two categories of young ecotourists, because hard
ones will prefer to be accommodated by locals (about 67%) in
campsites or agro-touristic hostels, while soft ecotourists will
choose hotels (over 77 % of survey respondents) or rural
pensions.
The motivations underlying the choice of a particular
destination in protected areas are, for young hard ecotourists,
the degree of novelty and risk, while young soft ecotourists will
prefer relaxation, comfort, less sports activities.
The choice of accommodation (Buffa, 2015) is, in both
cases, mainly based on price, with the highlight that comfort
elements are also important for soft ecotourists, while hard ones
are also mindful of the availability of local products at the place
of accommodation. They are also more willing to accept limitations on the consumption of products and services in order to
protect the authenticity of the protected area.
The ecotourism destinations are thus in the position to
create new products and services, optimizing specific and
unique characteristics of the territory, whether cultural, natural or
historical (while limiting access to and use of resources) to meet
the needs of young tourists.
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3. Research on the preferences of young
Romanian tourists – studying ecotourism –
regarding the demand for eco-sustainable
tourism goods and services offered by Retezat
National Park

In order to examine the motivation of young Romanian
tourists to visit Retezat National Park, analyzing their preferences regarding the demand for eco-sustainable products and
services at the protected area level as well as identifying the
types of activities considered attractive for the next holiday in
Retezat National Park, which targeted potential tourists.

3.1. Analysis of the main tourist coordinates
within the Retezat National Park

Retezat National Park was founded in 1935 at the initiative
of Professor Alexandru Borza, a distinguished personality with
significant contributions in the legislative field, especially in the
sphere of nature conservation (Lupu, Coros 2016). Since 1979,
the Retezat National Park is in UNESCO's Patrimony within the
Biosphere Reserves part of the Human and Biosphere program.
Since 1999, the park has had its own administration, since 2004
it has become a member of the Pan Parks Foundation and since
2007 two sites are part of the Natura 2000 European ecological
network for the conservation of natural habitats and wildlife
species of community interest. The management experience
was then useful for another 14 natural and national parks.
(Lockwood, Worboys, Kothari, 2006). The park also has important cultural-historical valences (Stoian, 2015).
Over time, the Park administration has been considering
biodiversity conservation, maintaining habitats in the natural
state, and awareness and education of the public, accompanied
by measures to encourage those traditional activities that do not
contribute to environmental degradation. As a matter of fact, the
local population has a central role in protecting the natural
environment, and consultations are necessary to ensure the
harmonization of all categories of interests (Borrini et al., 2004)
providing the conditions for the sustainable development of the
area (Graeme et al., 2015)
In this context, the Strategy for the development of
sustainable tourism in the Retezat National Park Region was
developed, which includes an extensive analysis of the tourism
in the area, as well as a series of actions to attract tourist flows.
Trends in tourist traffic have been identified as well as how the
Park administration should respond to them. Measures include:
organizing educational excursions (collecting medicinal plants,
observing birds, photos in nature, etc.); short hiking, but of
superior quality, especially during spring and autumn; providing
high quality and specialized products to position the park as a
competitive destination; creating authentic tourist experiences
about rural culture, natural values, etc. Also, several priority
target consumer segments have been identified. Thus, in priority
no. 1 were included: a) ecotourists and geotourists: amateur
ecologists, geologists and amateur geomorphologists, nature
lovers, mountain wilderness, photo expeditions in nature, alpine
vegetation, amateur botanists; b) Adventure tourists who prefer
activities such as climbing and mountain hiking, mountain
biking, bird watching, horseback riding, etc .; c) cultural tourists:
lovers of arts and crafts, participants in special cultural events,
visitors looking for cultural heritage; d) regional study groups:
students, environmental associations. In priority no. 2 were
tourists in transit and tourists on business.
At the same time, the identified target segments were also
associated with tourist product opportunities. For example, for
lovers of wildlife and nature photography expeditions there have
been identified as desirable tourist packages of 1-10 days with
professional guide, having as a main activity the observation of
rare and spectacular species (wolf, bear, lynx, etc.). Amateurs of

QUALITY

Access to Success

Vol. 20, No. 169/ April 2019

mountain biking activities can benefit from 3 to 7 days package
holidays with accommodation in camps and guest houses.
Riding hikes have been associated with 3 to 8-day tourist
packages, possibly with accommodation in campsites with all
utilities aiming at the knowledge of the locals, the traditional rural
environment. Rare plant lovers can enjoy the park ecology research camp with accommodation in tents which will enable
knowledge of the alpine ecosystem and the flora diversity.
Strategy for sustainable tourism development in the region
Retezat National Park also includes development plans for each
area and specific development proposals plus regional recommendations.
Retezat National Park is an integral part of the ecotourism
destination Țara Hațegului – Retezat. This is a tourist destination that also meets, in addition to the criteria set by the
central authority, the following principles: designs a responsible
marketing image; the destination has predominantly businesses
with sustainable management; there is real support for local
communities; the awareness and information of tourists and
locals about the nature of the destination is realized and concrete measures of nature preservation are being implemented.
Among the most important actions undertaken by the
Administration of the ecotourism destination, we mention: a)
creation of ecotourism thematic routes; 14 trails have been
identified that can be traveled either on foot or by bicycle; b)
creating a system for monitoring the interpretation infrastructure,
services and products and the satisfaction of tourists; c)
organizing annual awareness campaigns on the importance of
protecting the natural and cultural environment; d) starting the
procedures for rehabilitation and inclusion in the tourist circuit of
a new point of interpretation, exhibition and sale of traditional
products; e) evaluation of eight partner hostels and obtaining the
Eco-Romania certification for five of them. For the next period,
the Administration's concerns include: promoting the mountain
bike and cycling network and creating a bike-friendly network of
pensions, restoring and completing the orientation and
information marks on the tourist routes for the main lakes and
peaks in Retezat, marking ecotourism thematic routes, etc.

3.2. Research methodology

The aim of this paper is to analyze young Romanian –
students studying ecotourism – tourists' preferences regarding
the demand of tourism eco-sustainable goods and services
offered by the Retezat National Park. Therefore, we elaborated
the following research questions: What are young Romanian –
students studying ecotourism – tourists' motivations to visit the
Retezat National Park?; What are the young Romanian –
students studying ecotourism – tourists' preferences toward the
demand of tourism eco-sustainable products and services and
their future eco-sustainable recreational activities in the park?
Due to these research questions which intend to explain the
preferences of young Romanian – students studying ecotourism
– tourists, the suitable research method is the cross-sectional
survey, which implies information gathering by observing many
respondents at a single point in time, or without regard to
differences in time. This means that is the accurate method
under these conditions, because the cross-sectional survey
permits to compare the differences among the respondents
regarding preferences. The survey relies on a self-completed
questionnaire in order to offer to young Romanian – students
studying ecotourism – tourists enough time to respond. With this
in mind, we created a questionnaire with 18 categories based on
the following variables: respondents' motivations to visit Retezat
Pak and their preferences toward the demand of tourism ecosustainable products and services offered by the park.
During the period March-My 2017, a total of 188 questionnaires were downloaded from iSURVEY website and completed by the students studying ecotourism from Business and
Tourism Faculty of the Bucharest University of Economic
Studies (BUES). In this light, we appreciated this respondents'
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number as representative sample, based on the fact, that we
planned to study the preferences of Romanian students who
study ecotourism and can be used to draw conclusions on the
population. The SPSS software was used for data processing.

3.3. Research results

The survey findings provide salient insights for future development of goods and services eco-sustainable offered by the
ecotourism destinations. Preferences of students and their motivations to visit ecotourism destinations suggest ways to exploit
currently ecotourism in protected areas markets. However, as
this study targeted a limited number of individuals in a niche
market, inferences based on the research results are, to a certain
degree, limited.
The total number of respondents was 188, from which: 122
(70.2%) women, 56 (29.8%) men.
In terms of respondents' motivations to visit the park it was
reported that (table 1): with a mean of 4.24, Relaxing in ecosustainable accommodations is considered as being the most
important, Exploring the undisturbed nature comes on the
second place with o mean of 4.20, followed by Discovering local
culture and traditions – mean 3.80, Visiting historical/cultural/
archeological/geological heritage – mean 3.82, Practicing

Source: created by authors

leisure activities – mean 3.34 and Experiencing natural/
ecological products – mean 3.21. With a median higher than the
mean, to Relax in eco-sustainable accommodations and
Exploring the undisturbed nature were granted a high score by
the respondents in terms of importance (5), stating what motivates them to visit an ecotourism destination. When referring to
homogeneity of responses, Relax in eco-sustainable accommodations ranks first with the lowest standard deviation of 1.084,
this means that in accordance with the majority of the respondents, the importance of these aspects was rated (5), which
means "very important". The Experiencing natural/ecological
products reported the highest standard deviation of 1.351, thus
being at the opposite side. More, with a mean of 3.21 and a
median of 3.00, that embedded the fact that the appreciation of
the respondents is the same, this motivation receiving a medium
level of importance – (3). The mode values of (5) determined by
the high degree of importance attributed to motivation as Relax
in eco-sustainable accommodations, Visiting historical/cultural/
archeological/geological heritage, Exploring the undisturbed nature, Discovering local culture and traditions show the high
frequency of responses while the mode values of (3) determined
by the lowest degree of importance were attributed by respondents to motivations as Experiencing natural/ecological products
show the low frequency of responses.
Table 1. Distribution
indicators of young
Romanian tourists – students
studying ecotourism –
preferences regarding the
importance the importance
of motivation to visit
the Retezat National Park

Table 2. Distribution indicators of young Romanian tourists – students studying ecotourism –
preferences regarding the importance of goods and services eco-sustainable offered by the Retezat National Park
Source: created by authors

When it comes to appreciate the measure of the respondents' preferences regarding the goods and products ecosustainable offered by the park (Table 2), Waste minimization/
Re-use and recycling services provided by protected area
reported the highest mean – 4.55, followed by Assure the quality
of natural environment (purity of air, waters etc.) – mean 4.43,
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Provide peaceful and quiet natural environment – mean 4.39,
Provide enlightened natural/wilderness experience – mean
4.31, Provide hospitality quality by engaging local people –
mean 4.28, Eco-sustainable protected area general infrastructure (sustainable transportation means, hospital, school, etc) –
mean 4.22, Eco-sustainable accommodation units – mean 4.21,
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The presence of local dishes in the restaurants' menu – mean
4.21, Visitor satisfaction – mean 4.12, Preservation of the
natural / artistic / historical / archeological / geologic heritage in
its original form and style – mean 4.10, The existence of Park's
visitor center – mean 4.03, Promotion of eco-responsible
businesses that produce local natural / ecological goods – mean
3.94, The existence of code of conduct/ethics for visitors – mean
3.93, Organisation of traditional handicrafts markets, festivals,
cultural programs – mean 3.89, Provide information about
biology / ecology of species, geology / landscape – mean 3.74,
Provide local guides / Conservation, interpretative and education activities – mean 3.72, Sound environmental design and
use of locally produced and sustainable materials - mean 3.67,
To offer park interpretation facilities – mean 3.59, To offer park
interpretation facilities – mean 3.56, To communicate ecotourism nature guidelines through park's site – mean 3.51, The
existence of bike paths – mean 3.27. In respect with the
consistency of answers, the first rank was occupied by Waste
minimization / Re-use and recycling services provided by protected area (standard deviation 0.850), meaning that, generally,
respondents assessed that these eco-sustainable service
deserve a (5) rating (very important). At the other end there were
The existence of bike paths (standard deviation 1.394), but
taking into consideration the mean of 3.27 and a median of 3.00,
it means that respondents have a the same perception
regarding the measure of the importance of this eco-sustainable
service offered by the Park, but this service was placed on the
moderate level (3). There was a great number of responses
granting a high importance' measure to the all goods and
services eco-sustainable (mode values were 5), less to
communicate ecotourism nature guidelines through park's site,
to offer park interpretation facilities (mode values were 3).
According to the answers of the respondents regarding the
future recreational activities in Park (table 3) on the first place
are Soft adventure activities (kayaking, canoeing, rowing,
sailing, horseback riding, river rafting, angling, rock climbing,
ropeways, river crossing with rope or swinging bridge) – mean
4.22, followed by Trekking activities which include photography,

watching wild animals, camp fire, watching traditional dance,
paintings etc. – mean 4.11, Benefit the eco-sustainable tourism
products and services – mean 3.81, Nature walks along the
protected area trails with local nature guide (Wildlife viewing,
hiking and bushwalking, stargazing) – mean 3.74, Protected
area camp activities include walking leisurely, visiting local
villages, viewing the traditional cultivation – mean 3.57, Taste/
buy local eco-sustainable products (food, drinks, handcrafts etc)
– mean 3.48, Interactions with community members to learn
their socio-cultural local system and traditional practices – mean
3.44, Help local communities through eco-volunteering activities
– mean 3.35, Participation in outdoor education, share knowledge and experience in preserving biodiversity – mean 3.29,
Wilderness activities (special permit to trek through the
protected areas to study, understand, appreciate and enjoy the
natural environs and its settings) – mean 3.24, Visit thematic
attraction – mean 3.10.
To half of the above recreational activities, respondents
granted a high score in terms of importance, in this cases the
median being higher than the mean: Soft adventure activities,
Nature walks along the protected area trails with local nature
guide, Protected area camp activities, Interactions with community members to learn their socio-cultural local system and
traditional practices, Taste/buy local eco-sustainable products,
Benefit the eco-sustainable tourism products and services. Regarding homogeneity of responses, on one hand Soft adventure
activities ranks as first with a standard deviation of 1.017, which
means that in accordance with the majority of the respondents,
the importance of this factor was rated 5 – very important. On
the other hand, Visit thematic attraction reported a standard
deviation of 1.402, but taking into consideration the mean of
3.10 and a median of 3.00, means that the appreciation of the
respondents regarding this factor is not so consistent as Soft
adventure activities. The mode value of 5 determined by the
high degree of importance attributed to recreational activities
such as Soft adventure activities, Trekking activities and Taste/
buy local eco-sustainable products show the high frequency of
responses.

Table 3. Distribution indicators of young Romanian tourists – students studying ecotourism –
preferences regarding future recreational activities during their holiday in Retezat National Park
Source: created by authors

4. Conclusions

The main contribution of the paper is the analysis of the
preferences of young tourists – students studying ecotourism –
in Romania regarding the goods and services eco-sustainable
offered by the Retezat Park ecotourism destination. We report
that the most important students' motivations to visit the Park
are Relaxing in eco-sustainable accommodations, Exploring the
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undisturbed nature and Discovering local culture and traditions.
Also, young tourists – students studying ecotourism – in
Romania prefer like goods and services eco-sustainable
provided by the Park: Waste minimization/re-use and recycling
services provided by protected area; Assure the quality of
natural environment (purity of air, waters etc.); Provide peaceful
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and quiet natural environment; Provide enlightened natural/
wilderness experience; Provide hospitality quality by engaging
local people; eco-sustainable protected area general infrastructure (sustainable transportation means, hospital, school, etc);
Eco-sustainable accommodation units; The presence of local
dishes in the restaurants' menu. Soft adventure activities (kayaking, canoeing, rowing, sailing, horseback riding, river rafting,
angling, rock climbing, ropeways, river crossing with rope or
swinging bridge), Trekking activities which include photography,
watching wild animals, camp fire, watching traditional dance,
paintings etc., Benefit the eco-sustainable tourism products and
services, Nature walks along the protected area trails with local
nature guide (wildlife viewing, hiking and bushwalking, stargazing) are the most salient recreational activities preferred by
students in their holiday in an ecotourism destination. These
findings represents the base for the future research in order to
test the association between the research variables such as
students preferences regarding the good and services ecosustainable offered by the Park and average daily expenditure
during holiday.
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Abstract

The aim of this study is to present possible solutions for improving efficiency in food industry in Bulgaria. In order to
achieve this goal, the Cobb-Douglas production function was used, combined with regression models applied to the
food industry’ sub-sectors. Earnings before interest and tax is determined to be a function of selected income and
cost factors. Panel data from a stratified statistically complex sample of Bulgarian enterprises in the food industry for
the period 2012-2016 were used.
It should be noted that the choice of this type of function was determined by the small number of measurements of
the dynamics of the productive factors and results. Cobb-Douglas production function implies the estimation of a
small number of precisely defined parameters – ceteris paribus - determines the greater representativeness and
significance of the output results. In order to achieve a higher degree of detail in the analysis of the factor influences
on the observed economic results, various/optional solutions and possibilities for increasing the efficiency of the
sector through linear regression dependencies were determined.
Positive relationships was found between earnings before interest and tax, on the one hand, and sales of finished
product and goods, and payroll costs, on the other hand, confirm the maximization profits theory.
Keywords: Cobb-Douglas production functions; linear regression models; factor influences; food industry.

1. Introduction

Food industry is traditionally a highly developed sector in
Bulgaria with a significant place in the country’s economy and
export (Petrov, S., Malamova, N., 2014) and is difficult to expect
a loss of comparative advantages because food industry is difficult to be relocate. (Kinsey, J., 2001). We set the comparative
advantages of the Bulgarian food industry in terms of the efficiency and profitability of production.
Output in the sector has grown by nearly 9% for the last five
years. In 2016 output represents 15% of the total production in
Bulgaria. It is the highest growth compared to the other sectors.
The food industry is one of the sectors, where Bulgaria has
higher comparative advantages within the EU, as their envisaged
increase in Bulgaria is against the background of the general
decrease of the same in the EU-27. The RCA /revealed comparative advantage/ for Bulgaria is 1,31 with 1,06 for the EU.
(European Competitiveness Report, 2013, p.197). According to
Eurostat, regarding the index of production for the processing
industry, the annual rate of growth, on average for the last five
years, is negative (-1.8%), unlike the food industry, where the
rate is positive (+0.2%).
Food industry shows an increase in potential to, but its trade
balance remains negative.
Three sub-sectors make the largest contribution to the
development of the food industry’s economy. They are directly
related to agrarian production and processing of raw materials
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from it, namely: "Processing and preserving of meat and production of meat products", "Manufacture of bakery and farinaceous
products" and "Processing and preserving of fruit and vegetables".
The study aims to establish a detailed picture of the factor
influence on the economic results, taking into account the
effectiveness of selected significant sub-sectors of the food
industry in Bulgaria. On the basis of a decomposition analysis of
the factors and the sub-factors of the effectiveness are developed and adapted approaches and methods for economic
evaluation in the existing market conditions. The results of the
analysis are systematized, in order to facilitate the making of
specific management decisions in separate sub-sectors.

2. Theoretical reflections and methodology

In the economic theory and practice the most popular
function relatively, which examine the dependence between a
final result of production and inputs capital (K) and labor (L) is
the two-factor production functions (Gladnishki, A., 2004). CobbDouglas functional form of production functions is widely used to
represent the relationship of an output to inputs. For the purpose
of the analysis, the remaining part of the production factors is
assumed to be invariable:
Y = f (K, L).
In our study, the functions of the type “non-linear production
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functions” of the type “Cobb–Douglas” and the linear regression
dependences proved to be the most suitable ones in terms of
their economic interpretation, and as well as in terms of their
degree of approximation. (Jones, C., 1990)
Two types of production functions of the classic “Cobb-Douglas
type” were produced;
(2) Y = А К α L (1-α),
(1) Y = А К α L β;
where,
Y – the volume of the production output;
А – the quantity of А depends on the units of measurement,
by which Y, K and L are expressed, А > 0;
К – the capital invested in the production;
L – the work invested in the production;
α and β are the output elasticities of labor and capital,
respectively. These values are constants determined by available
technology.
Output elasticity measures the responsiveness of output to a
change in levels of either labor or capital used in production,
ceteris paribus. For example if α = 0.15, a 1% increase in labor
would lead to approximately a 0.15% increase in output.
Further, if:
α + β = 1,
the production function has constant returns
to scale. That is, if L and K are each increased by 20%, then Y
increases by 20%.
However, if
α + β < 1,
returns to scale are decreasing, and if
α + β > 1,
returns to scale are increasing. Assuming
perfect competition, α and β can be shown to be labor and
capital’s share of output.
In the case of the approbation of the production function (1):
Y – Sales of finished product (SFP)
К – Fixed assets (FA)
L – Payroll costs (PC)
In the Cobb-Douglas function (2) it is also suitable to introduce
a third variable that reflects the technical progress. In the
practice, it was agreed that this should be achieved with the
introduction of the component eµt, as the function becomes as
follows:
Y = А К α L(1-α) eµt
The component eµt is expected to limit the neutral technical
progress as the time progresses. The use of panel data, does
not allow the correct use of this component. Maybe this is also
why the data obtained about the production function (2) were not
completely satisfactory in terms of degree of approximation.
(Russell, N., Young, T., 1983)
In a logarithmic form the equation (1) is limited to:
lnY = lnA + αlnK + βlnL.
Dependence obtained is linear and it allows the construction
of a two-factor regression model in which the ordinary least
squares method will be used. Assuming that А, β and α are
fixed, the changes in ln Y (respectively – in Y) are due only to
changes in lnK and lnL.
Determination of the influence of factors implies the search
for a causal link (the so called causal conditionality), the determination of the relationship of one or more cause factors and the
result from the variations in this cause factors on the effect
factor. Usually, in the economic studies, the determination of
similar causal links is subject to empirical studies – the empirical
experimentation approach. Of course, to a large extent, the idea
in economics is not to determine a causal conditionality for
causal links, where these conditionalities are out of question
(one example are the links of the type “production function”). In
these cases, in practice, the empirical study aims to determine
not so much whether there is such a causality, but to prove the
strength of this causality, the participation of individual factors,
and of course, to come to the respective conclusions, recommendations and eventual predictions, on the basis of the
achieved results.
Usually, one of the variables is seen as a factor, in relation to
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the other variable, which is called a result. Factor variables can
even be more than one. They are also called independent
variables. The idea is to understand what is the closeness of the
relationship between the variables, in other words – to determine
the extent of influence of the factors X1, X2, Хn upon the
indicator Y. (Dimitrov, А., 2005)
In the general case, when talking about causal links, they are
analytically represented as: Y = f (X), where X and Y are the
respective variables. It is accepted Х to be called the argument
of the function or as it was mentioned – the independent
variable, while Y is a dependent variable or the quantity of Y is
determined by what meanings the quantity Х (respectively
Y = f (Х1, Х2, Х3...Хn) adopts.
In this case, one should take into consideration that, especially in economics, the existence of one causal link or another
cannot always be formalized to a particular model from the ones
we know. Causal links in economics can have many nuances,
which makes the reducing of the economic processes to one
strictly defined model impossible in practice. This is also the
reason why the empirical studies collide very often with the
case, when a significant dependence between the cause factor
and the effect factor is determined through the use of statistical
and economic methods (for example the dispersion analysis),
but during the approbation of one specific dependence or another,
one does not reach an adequate model. In this case the conclusion should be, that the existence of a dependence (a significant dependence, if for example the verification of hypotheses
gives a reason to adopt the alternative hypothesis) is determined
by the available information, but it cannot be formalised to a
specific regression equation. (Petkov, P., 2010).
This is where it must be underlined, that the selection of one
model or another is not an end in itself of the obtaining of
acceptable indicators for its statistical adequacy. Above all, the
model is evaluated from the point of view of its economic
solvency.
In practice, the correlation analysis allows the power of the
links between the cause factor and the effect factor. The type of
dependence between the factors and the indicator is also determined with its help, as far as after the empiric approbation of
different dependences is determined the adequacy of each one
of them, from the point of view of the statistical approximation
and from the point of view of the correct economic interpretation.
This happens with the help of different statistical indicators, the
main of which are the correlation coefficients. (Saikova, I.,
Stoikova-Kanalieva, S., 2002)
Experience has shown, that in economic studies, the high
correlation coefficients are very often the result of the fact that
more or less the variations in the independent variable may also
be due to variations in other factors that are not covered in the
regression equation. All this implies a better precision when
interpreting the correlation coefficients and their reliability. In
practice, this could be obtained the easiest, when comparing the
correlation coefficients and interpreting them in the ordinate
scale.
After carrying out the correlation analysis, we choose a suitable linear regression model.
Regression equation determines what the functional
dependence would be, as the correlation analysis determines to
what extent the dependences that are actually observed differ
from the functional dependence. In practice, this is the exact
difference between regression analysis and correlation analysis
– the first one determines what regression dependence will be
approbated, as the second one determines the degree of approximation of the actual to the functional dependence with the
selected regression dependence. If the regression equation is
ŷi = a + bxi ,then yi = a + bxi + ε is the correlation equation, as
the extent of compliance of the correlation dependence is
determined depending on the difference between yi - ŷi = ε.
In the regression equation: yi is dependent variable; хi –
explanatory variable, а – intercept, b – regression coefficient.
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Regression analysis is made for two reasons. First one is
related to the description of the dependence between X1,
X2,.....Хn and Y, which helps detecting the presence of a
possible causal link between them. The second reason is that
the regression equation allows predicting the values of Y
according to the resulting values of the factors. (Maddala, G.,
1992)
In the linear regression model in this study we used Earnings
before interest and taxes (EBIT) as a dependent variable and
the following as an independent variables: Sales of goods (SG),
Sales of services (SS), Depreciation and amortization (DA),
Costs of materials (CM), Debt (D), Current assets (CA), Fixed

assets (FA), Payroll costs (PC).

3. Results and discussions

Results of this study is based on panel data of 800 firms,
which form 5 % stratified statistical sample for a period of five
years (2012-2016). In the current survey we observed all subsectors of food industry but the ones with insignificant statistical
results were excluded.
Tables 1, 2 and 3 presented results of production function of
type Cobb-Douglas in significant sub-sectors.

Dependent Variable: SFP
Source: Own calculations

Table 1.
Production function of the type Cobb-Douglas in sub-sector "Processing and preserving of fruit and vegetables" for 2012-2016

Dependent Variable: SFP
Source: Own calculations

Table 2.
Production function of the type Cobb-Douglas in sub-sector "Manufacture of vegetable and animal oils and fats" for 2012-2016

Dependent Variable: SFP
Source: Own calculations

Table 3. Production function of the type Cobb-Douglas in sub-sector "Manufacture of dairy products" for 2012-2016
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When compare the cost effectiveness in the case of the subsectors, that we study, the expansion of “Processing and preserving of fruits and vegetables” and “Manufacture of vegetable
and animal oils and fats” are significantly more effective (1.25%;
1.13%), because it is observed a increasing returns to scale,
unlike the sub-sectors "Manufacture of dairy products" (1.05%),
where it is obvious, that we have almost a constant returns to
scale (Table 4).
Sub-sectors in the food industry
Processing and preserving of meat and
production of meat products
Processing and preserving of fruit and
vegetables
Manufacture of vegetable and animal oils and
fats
Manufacture of dairy products
Total food industry

α

β

α+β

0.86

0.39

1.25

0.51
0.95
0.56
0.34

0.50
0.18
0.49
0.69

1.01
1.13
1.05
1.03

Table 4.
Nonlinear production function of the type Cobb-Douglas in
sub-sectors in the food industry that have significant results
Source: Own calculations

Effectiveness in sub-sectors “Processing and preserving of
fruits and vegetables” and “Manufacture of vegetable and
animal oils and fats” the capital expenditure is more effective

(0.86%; 0.95%), than the increasing of the employment (0.39%;
0.18%), unlike the sub-sectors “ Processing and preserving of
meat and production of meat products“ and “Manufacture of
dairy products” where the FA and PC have the same effects.
We could mention, that an overall analysis of the food
industry as a whole was made, where based on the obtained
results, it is clear, that with the increase of the fixed assets by 1
%, we could expect an increase in sales of finished product by
about 0.34 %, respectively, with the increase of the Payroll costs
by 1 %, the Sales of finished product will increase by about 0.69
%. In other words, the increase in the Fixed assets and the
Payroll costs will lead to an increase in the Sales of finished
product of about 1.03 %.
Obtained results indicate a increasing scale of production,
which means the presence of an additional effect from the
expansion of production. It is notable, that in terms of the food
industry as a whole, the Payroll costs (0.69%) and the Fixed
assets are expected to be the most effective ones.
In the selected one-factor linear regression model, the EBIT
is the dependent variable and the independent variables are:
sales of finished products, payroll costs, depreciation and
amortization costs, material costs and current assets. The levels
of significance obtained for the independent variable are less
than α = 0.05, on the basis of which we assume the alternative
hypothesis and also that the model is appropriate as it
approximates the baseline data.

Table 5.
Research dependencies and results
obtained by linear regression analysis
of the „Processing and preserving
of meat and production of meat
products“ for the 2012-2016

Table 6.
Research dependencies and results
obtained by linear regression analysis
of the “Processing and preserving of
fruit and vegetables” for 2012-2016
Source: Own calculations

Results presented in Table 5 showed a positive, straightforward relationship between selected dependent and independent
variables. Correlation coefficients show a strong dependence for
all selected independent variables.
In the sub-sector some factors we observed as SS, SG and
D, showed statistically insignificant results.
The strongest factor effects of payroll costs on the profit
resulted from the low pay of labor in the sub-sector, which on the
one hand, leads to a positive economic result for the entrepreneurs, but, on the other hand, has negative social effects.
The results presented in Table 6 show that the correlation
between EBIT and SFP, SG, PC is negative, i.e. there is an
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inverse relation, and namely, with the increasing of the
examined indicators, the Earnings before interest and taxes
decrease. This could be explained with the Profit Maximisation
Theory, where the production is increased to a point where the
price of the produced products becomes equal or close to the
marginal costs for the production of the last unit. Probably this
sub-sector of the food industry has exceeded the optimal level
of production, after which, each additional production quantity,
that is being produced, leads to increasingly smaller levels of the
Earnings before interest and taxes. An additional argument for
this is that the companies from this sub-sector operate in a
highly competitive market.
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Table 7. Research dependencies and results obtained by linear regression analysis of the production and processing of food
products sub-sectors in the food industry for 2012-2016
Source: Own calculations
The interdependence and the relationship between the Sales
of finished product, the Sales of goods, the Sales of services as
dependent variables and the Payroll costs as independent variables are examined as the next stage of the present analysis.
Due to the fact that in the correlation analysis the results are not
credible, in this type of analysis the variable is just one. The
Payroll costs indicate the highest extent of in-fluence upon the
profit growth and the most strongly expressed economic sense,
which is why it was accentuated on them.
The high values of the correlation coefficient are due to the
fact that the examined economic indicators are interrelated and
interdependent i.e. the values of one of the variables depend or
are a consequence of the values of the other variable.
The values of these indicators for each sub-sector of the
food industry for a period of 5 years are shown in Table 7. The
models are insignificant in one part of the sub-sectors, such as
Manufacture of milling products, starch and starch products,
Manufacture of bread and bakery products and Manufacture of
other food products, and this is why they are not subject to
analysis. The significant models that are of interest for the analysis, are marked in grey.
Obviously, the regression model is adequate for Sales of
finished product and Sales of goods, represented as dependent
variables with Payroll costs represented as an independent variable in the sub-sectors Meat and meat products, Preservation of
fruits and vegetables, Vegetable and animal oils and fats and
Milk and milk products. The basis for this is given to as by the
level of significance of the independent variable, which varies
from 0.001 to 0.045, which value is smaller than the error
α=0.05. The result is a reason to accept as correct the alternative hypothesis, stating that the model is successful and it
approximates and evens the data perfectly.
The regression coefficients in the examined dependences
are positive values, except in the case of the dependence
between SG – PC, in the sub-sectors Meat and meat products
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and Preservation of fruits and vegetables. In the case of the
dependence related to SFP – PC in the production of Milk and
milk products, the coefficient is 0.093 and it exceeds this value,
but it is within the normal and it could be accepted as statistically
significant.
The regression coefficient before the factor variable “b” is
statistically significant, and also the values of the independent
variable are positive numbers, which determines the relationship
between them as unidirectional. Exception to this is the dependence between SG – PC in the production of vegetable and
animal oils and fats, where the value is negative and the relationship is reversed.
The correlation coefficient in the examined cases, where the
model is significant, indicates a unidirectional relationship between
the variables, which means, that with the increase of each of the
indicated independent variables, the amount of the Earnings
before interest and taxes also increases. The relationship is
strong in all examined dependences, converging to one and
varying from 0.887 to 0.994.

4. Conclusion

 The results from the application of the Cobb–Douglas
production function and the performed variance analysis
for the sub-sector “Meat and meat products” indicate a
permanent scale of production, i.e. the production effectiveness does not require the need of its increase.
 In the sub-sector “Preservation of fruits and vegetables”,
the results from the analysis definitely point towards the
necessity of expansion of production, as a necessary
condition for growth in efficiency.
 For the sub-sector “Vegetable and animal oils and fats”
the results indicate a necessity of growing scale of production, with the purpose of obtaining an additional effect
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from its expansion. The analysis indicates, that the increase of the Fixed Assets and the Payroll costs
increases the Sales of finished product with more than
30%.
In the sub-sector “Milk and milk products” the cost
effectiveness analysis indicates, that a growing scale
production is economically meaningless, because the
expansion of production exceeds proportionally its costs.
All in all, we can say that in the production and the
processing of meat and meat products, it is more
effective to increase the current costs than the fixed
assets. In the other productions, subject to the analysis
(Preservation of fruits and vegetables, production of
vegetable and animal oils and fats, production of milk
and milk products) it is more profitable to increase the
fixed assets, and keep the level of the current production
costs.
In the sub-sector “Meat and meat products” the
interdependence between EBIT and SFP, PC, DA, CM,
CA is positive, i.e. with the increase of the factor indicators, the earnings before interest and taxes also
increase, which confirms the linear dependence of the
model.
In the sub-sector “Preservation of fruits and vegetables”
the relationship between EBIT and SFP, SG, PC is
negative, i.e. the growth of the factor variables leads to a
decrease in the earnings before interest and taxes. On
the basis of the Profit Maximization Theory, this subsector of the food industry has probably exceeded its
optimal level of production, after which, each additional

production quantity predetermines a pre-emptive rate of
expenditure and leads to lower profit levels.
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Abstract

This study proposed to analyze and investigate the impact of information technology applications (ITA) variable
toward supply chain integration (SCI), and competitive advantage (CA). Furthermore, it targeted to investigate the
impact of supply chain integration variable toward competitive advantage. Moreover, to investigate the impact of
information technology applications variable toward competitive advantage by integration of supply chain variable at
fishery industry. Then, this study used a quantitative approach to test research hypothesis. This study was carried out
by a survey of 158 fishery companies at four regions, namely (1) Makassar, (2) Maros, (3) Gowa, and (4) Takalar.
They are located in South Sulawesi Province, Indonesia. Samples were taken by using proportionate random
sampling technique. Primary data were obtained through the questionnaire instrument, whereas secondary data was
obtained through documentation reports and other relevant document. Data were performed by using two types of
analysis, i.e.: descriptive statistic, and structural equation modeling. The results showed that information technology
application which implemented in production area, administration area, and communication area can enhance supply
chain integration. Implementation of information technology application also can enhance competitive advantage.
Then, supply chain integration which consist of supplier integration, internal integration, and customer integration can
enhance competitive advantage. Likewise, competitive advantage of the firm can be improved by usage information
technology application indirectly by mediation role of supply chain integration variable. Furthermore, competitive
advantage is more influenced by implementation of information technology application than supply chain integration
at Indonesian fishery industry.
Keywords: application of information technology; supply chain integration; competitive advantage; fishery industry;
Indonesian context.

1. Introduction

In recent years, concepts of collaboration, coordination, and
integration of business operations within an effective system
become important issues for managers of the organization to
achieve best results their performance (Chopra & Meindl, 2010;
Munizu, 2014). Moreover, advancing in information technology
application over the last decades becomes an opportunity to
each company in improving its competitiveness and performance (Marinagi et al., 2014). Information technology provides
data and information timely, accurate, and reliable. Information
technology applications also enhance collaboration and integration among partners/ members. Related to this description, Li et
al. (2009) argued information technology can provides best way
to many companies in improving their agility and flexibility at all
operational function.
Therefore, the usage application of information technology in
the business activities is not only enables companies to
integrate their supply chains from suppliers, companies, and
customers but also to accelerate process in achieving the
business goals (Turban et al., 2008; Mc.Leod, 2012). Information technology application can allows transferring data and
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information more speed, accurate and real time. In addition,
data and information can be collaborated and exchanged
among members include suppliers, customers and company
(Attaran & Attaran, 2007).
Turban et al. (2008) stated that implementation of information technology within organization is an important thing in
management decision making. Information technology (IT)
activities then related to collecting, processing, compiling,
storing, and manipulating data in different ways to produce and
provide best quality information for strategic decision making
within an organization. Whereas, supply chain management
related to a process to obtain and deliver goods and services,
material, and information from supplier, company to customers.
Therefore, supply chain management is not only producers and
suppliers, but also includes warehouses, retailers, and customers. The main purpose of supply chain was to meet customers
need and generate high profit among partners. The supply chain
involves three constant streams in the kind of flow of
information, product, and money (Chopra & Meindl, 2010).
However, supply chain management involves many partners
in the supply chain systems. It consists of manufacturers,
supplier, importers, exporters, retailers, and customers that
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working together to achieve a common purpose (Chopra &
Meindl, 2010). The use of information technology in supply chain
system was an important factor to accelerate transformation of
business process by speed and accuracy of exchange information and data among companies, suppliers, and customers
(Turban et al., 2008). Therefore, supply chain management
related to strategic activities in integrating business to all
partners in the systems. Supply chain integration also involves
intra-organizational and inter-organizational integration. Marinagi
et al. (2014) stated that information technology application can
support the exchange information and data across supply chain
partners through integrating business functions both internal
and external.
This study attempted to develop the concept of information
technology application and competitive advantage of the firm
based on resources based view theory (RBV). According to
Barney (1991) resources based view theory focused on both
resources and organizational capabilities as source of competitive advantage. Most of companies could create their competitiveness, if resources that owned were rare, valuable, difficult,
inimitable and non-substitutable resources. This view strengthened by Hollos, et al. (2012) that mentioned competitive advantage of the firm can be seen from four aspects, namely (1)
valuable, (2) rare, (3) inimitable, and (4) non-substitutable resources. Organizations will differ fundamentally because they
have a set of resources and capability more than competitors.
Organizational resources consist of knowledge, physical assets,
human, and other tangible and intangible factors to produce a
high quality product (Acquaah & Agyapong, 2015). Therefore,
every organization can achieve best competitive advantage by
using either all resources or competencies within the organization (Barney, 1991; Acquaah & Agyapong, 2015).

2. Literature Review
2.1. Information Technology Application

According to Turban et al. (2008) information technology
refers to any process in which products or information
transferred and exchanged via computer networks, includes
both Internet and electronic data interchange (EDI). The use of
information technology within an organization can be seen from
production system, inventory systems, warehousing system,
and customer service (O’Brien, J.A. & Marakas, 2011).
Furthermore, Munizu (2014) divides information technology
application (ITA) into three parts, which is ITA for production, ITA
for administration, and ITA for communication.
Some applications have been applied in production field
such as Logistic System, Material Requirement Planning (MRP)
systems, Enterprise Resources Planning (ERP), and Warehousing systems. Whereas in administration fields such as payroll systems and employee attendance system. Then, the other
applications like electronic data interchange system, and sales
force automation system that mostly used to automate relationships between sellers and buyers through share of product and
price information (Copra & Meindl, 2010). However, the
application system also provides product information both in
detail and in real time to suppliers, manufacturers, and customers. According to Gimenez et al. (2012) appropriate technology usage is an important factor to achieve better firm
performance. Based on previous studies, information technology application (ITA) can be measured through three
dimensions or indicators, namely (1) ITA for production, (2) ITA
for administration, and ITA for communication (Gimenez et al.,
2012; Munizu, 2014).

2.2. Supply Chain Integration

The concept of supply chain integration becomes an
important in line with the advancement of information technology
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today. According to Gimenez et al. (2012) supply chain integration can be revealed into three categories, namely (1)
operational integration, (2) functional integration, and (3)
relational integration. Then, Otchere et al. (2013) stressed that
variable of supply chain integration can be divided into three
variables include (1) internal integration, (2) supplier integration,
and (3) customer integration. Internal integration due to a process of inter functional interaction within an organization, then
collaboration and cooperation inter organizational (suppliers,
manufacturers, and customers) in a supply chain systems (Flynn
et al., 2010). An integrated supply chain also involves interaction
and collaboration between manufacturing, suppliers, and
customers. It aimed to ensure the flow of supplies (material),
information, and money smoothly moving from one place to
others in the system (Zhao et al. 2011).
Therefore, supply chain integration give implication to collaboration and cooperation effort among manufacturers, buyers,
and suppliers. An effective integration will be an important thing
for companies in generating best results. Related to this view,
Ogunlela et al. (2016) stated that integrated supply chain can
play an important role in generating competitiveness and sustainability of business in the global market. In addition, supply
chains integration can create both competitive advantages and
firm performance in the long term (Ketchen et al., 2008). Based
on previous studies, supply chain integration can be measured
through three dimensions or indicators, namely (1) supplier
integration, (2) internal integration, and (3) customer integration
(Kim, 2009; Kannan & Keah, 2010; Otchere et al., 2013).

2.3. Competitive Advantage

Competitive advantage related to the organizational capacity
for creating and maintainingdefensible position more than its
competitors. Competitive advantage includes company's ability
to differentiate itself from competitors through important
management decisions (Ketchen et al., 2008; Zhao et al., 2011).
Several previous studies have tested the concept and
measurement of competitive advantage variables, including
Munizu (2014) who found five valid indicators in measuring
competitive advantage variables, namely: price/cost, quality,
flexibility, speed of delivery, and product innovation. Based on
previous studies, competitive advantage can be measured
through five dimensions or indicators, namely (1) cost, (2)
quality, (3) flexibility, (4) speed of delivery, and (5) product
innovation (Zhao et al., 2011; Munizu, 2014).
Reflecting from previous research, there were still few
studies that testing the effect of information technology
application on competitive advantage indirectly. Therefore, this
study proposed to fill research gap and evaluate the importance
of supply chain integration as an alternative path to generate
best competitive advantage, primarily at fishery industry in
Indonesia.

Figure 1. The Research Framework
Notes:

X1
Y1
Y2
>
-.-.->

=
=
=
=
=

Information technology application (ITA)
Supply chain integration (SCI)
Competitive advantage (CA)
Direct effect
Indirect effect
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Furthermore, there were four hypotheses would be tested
and investigated in the study, as follow:
H1: Information technology application will positively affect to
supply chain integration.
H2: Information technology application will positively affect to
competitive advantage.
H3: Supply chain integration will positively affect to
competitive advantage.
H4: Information technology application will positively affect to
competitive advantage through mediation role of supply
chain integration.

3. Methods

This study conducted by a survey on 158 fishery companies
in South Sulawesi Province, Indonesia. There were four regions
as sample location, namely: Makassar, Maros, Gowa and Takalar.
The population of this study was 316 units of fishery companies.
Due to population characteristics were homogeneous relatively,
so the number of samples taken was 50% of the population,
which were 158 units. The results of the sample calculations
could be seen in the table below.
1.

Makassar City

Number of Population
(Unit)
118

3.

Gowa Regency

64

No. Name of Region
2.
4.

Maros Regency

Total

Takalar Regency

76
58

316

Number of Sample
(Unit)
59
32

obtained from relevant documents, and other reports that have
been documented. Test of validity and reliability questionnaire
used analysis of factor confirmatory based on criteria of goodness of fit index (GFI). The loading factor tests used to confirm
whether several indicators were valid in forming its latent
variables. The loading factors value each indicator was more
than 0.30. Then, the standard value used to evaluate reliability
level was more than 0.60 (Hair et al., 2016, Sekaran & Bougie,
2016). The data were analyzed using both descriptive statistical
and structural equation modeling. Then, data processed by
using SPSS and AMOS software.

4. Results and Discussion

This section explains briefly about the study area, type of
firm, number of workers, and position of the respondent in the
company. Descriptive statistics provides profile of respondent's
characteristics as showed in the table below.

38
29

158

Table 1. Number of Population and Sample Unit
Source: Data Processed

Data were collected through four ways includes questionnaire techniques, interview, observation, and documentation.
The unit of analysis was fishery companies, where firm
managers as respondents who would answer every research
questions in the questionnaire. Moreover, respondents also give
another information and data by interview session. Furthermore,
there are three variables that tested the relationship and its
effect in this study, namely: (1) information technology application (ITA) as an exogenous variable, (2) supply chain integration
(SCI) as the first endogenous variable, and (3) competitive
advantage (CA) as the second endogenous variable.
Information technology application (ITA) variable has three
indicators. It adopted from Gimenez et al. (2012), and Munizu
(2014) namely: (1) ITA for production, (2) ITA for administration,
and (3) ITA for communication. Then, supply chain integration
variable also has three indicators. It adopted from Kim (2009),
and Otchere et al. (2013) namely (1) supplier integration, (3)
internal integration, and (3) customer integration. Furthermore,
competitive advantage variable has five indicators. It adopted
from Zhao et al. (2011), and Munizu (2014) namely: (1) cost, (2)
quality, (3) flexibility, (4) speed of delivery, and (5) product
innovation.
Indicators of variable were measured on five point Likert
Scale with score 1-5 (1 = strongly disagree, 5 = strongly agree).
Moreover, score 1 = not implemented, score 5 = well implemented. Generally, the Likert scale can be used to measure
attitudes, opinions, and perceptions. Likert scale was designed
to investigate how strong a person agrees or disagrees with a
statement in the questionnaire instrument (Brown, 2011; Hair et
al., 2016; Sekaran & Bougie, 2016).
The data and information that collected in this research were
divided into two categories, namely (1) primary data, and (2)
secondary data. Primary data were collected through questionnaires instrument. In addition, primary data obtained from
direct interviews with respondents. In contrast, secondary data
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Table 2. Profile of Respondent's Characteristics
Source: Data Processed
The table above shows that this study was conducted in four
regions in South Sulawesi Province, namely Makassar city,
Gowa regency, Takalar regency, and Maros regency, where the
largest number of samples came from Makassar City with a total
of 59 companies or 37.34%. Furthermore, if it observed from the
type of firm, the sample of this study dominated by PT of 78 units
or 49.37%. In terms of total employment, companies with more
than 100 workers were 84 companies or 53.16%. Then, operational managers dominated the respondent of this study, i.e.
92 people or 58.23% of the total sample, whereas the rest were
marketing managers, human resources managers, and supervisors.
According to Hair et al. (2016) measurement model
performed by confirmatory factor analysis has two basic tests:
(1) conformity test of measurement model, and (2) significance
test of loading factor to each indicator. The results of research
instrument test can be described in the table 3.
From the table 3, evidently value of goodness of fit index
(GFI) information technology application (ITA) variable was
greater than standard value (0.988>0.90). It shows that variable
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Table 3. Validity and Reliability Test Result
Source: Data Processed

formed, has a good index of conformity. Therefore, it can be
determined that three indicators have the same dimensions and
can be said to be valid in explaining the latent variables. Furthermore, the value of construct reliability (CR) was greater than
standard value (0.860>0.60), which shows that variable of
information technology application (ITA) used in this study has a
high reliability.
Then, value of goodness of fit index (GFI) supply chain
integration (SCI) variable was greater than standard value
(0.970>0.90). It shows that variable formed, has a good index of
conformity. Therefore, it can be determined that three indicators
have the same dimensions and can be said to be valid in
explaining the latent variables. Furthermore, the value of

construct reliability (CR) was greater than standard value
(0.766>0.60), which shows that variable of supply chain integration has a high reliability level. In addition, apparently variable of
competitive advantage has the good goodness of fit index
(0.962>0.90), and a high reliability (0.740 > 0.60). Therefore, it
can be determined that variable in this study has a high reliability
as well as valid indicators.
The analysis of factor loading values aimed to find out the
important or dominant indicators that formed latent variables,
while the average value of each indicator shows the level of its
implementation empirically. The value of loading factor and average of each indicator completely can be revealed in the table
below.

Table 4.
Loading Factor
and Mean Value Result
Source:
Data Processed

Based on examination results of the above table, it can be
inferred that information technology application for communication was the most important indicator in forming information
technology application variable with loading factor value of
0.669. Similarly, the level of its implementation in the organization was greater than other indicators with an average value
of 4.11. Then, internal integration was the most important
indicator in forming variable of supply chain integration with
loading factor value of 0.679. Similarly, the level of its
implementation in the organization was greater than other
indicators with an average value of 3.98. Furthermore, cost/
price was the most important indicator in forming variable of
competitive advantage with loading factor value of 0.661.
Similarly, the level of its implementation in the organization was
greater than other indicators with an average value of 4.15.
Criteria

Cut-off Value
(Standard Value)

Result

Description

CMIN/DF

≤ 2.00

1.004

Good

Chi-Square
GFI

RMSEA
CFI
TLI
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Expected small
≥ 0.90
≤ 0.08
≥ 0.95
≥ 0.95

41.180
0.936
0.006
0.999
0.999

Marginal
Good
Good
Good
Good

Table 5. Goodness of Fit Indices Result
Source: Data Processed

Furthermore, the conformity tests of structural equation model
conducted based on the cut-off values as used in confirmatory
factor analysis (CFA). The test results of suitability level of
structural model the causality relationship between variable of
information technology application, supply chain integration and
competitive advantage can be presented in the table 5.
The test result on the structural model fit indices shows that
there were six criteria met the standard value. Therefore, it can
be said that model was acceptable and could be used in the
estimation and analysis of research result. Furthermore, the
result of structural equation model analysis that explained the
relationship among variables as showed in the table 5.
Hypothesis testing can be evaluated by either value of path
coefficient or probability value (prob.). Therefore, based on the
results of data processing, results of hypothesis testing this
research can be seen in the table 6 completely.
Table 6 showed that variable of information technology application has positive effect toward supply chain integration. It can
be seen from the path coefficient value of 0.415 and probability
value (prob.) of 0.009 which was smaller than standard value
(0.009 < 0.05). Therefore, hypothesis-1 which stated that variable
of information technology application will positively affect to
supply chain integration was accepted. In other words, it supported by empirical facts. This result indicates that use of some
application based technology information within organization
include production area, administration area, and communications area can improve supply chain integration among
partners in the supply chain system (suppliers, internal/cross-
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Figure 2. Structural Model Result

Table 6.
Path Coefficient and
Probability (Prob.)

Source: Data Processed

functional, and customers). This finding was consistent with Li et
al. (2009) that information technology implementation can
enhance supply chain integration. Therefore, use of information
technology application was an important factor to generate
better supply chain performance in the organization (Fawcett et
al., 2011).
Variable of information technology application also has a
direct effect, positive and significant on competitive advantage.
It showed from the path coefficient value of 0.536 and probability
value (prob.) of 0.001 which was smaller than the standard
value (0.001 < 0.05). Therefore, hypothesis-2 which stated that
variable of information technology application will positively
affect to competitive advantage was accepted. In other words, it
supported by empirical facts. This result indicates that use of
information technology application can also enhance firm’s
competitive advantage in terms of cost, quality, speed of
delivery, and product innovation. This finding supports Munizu
(2014), that usage of information technology can improve
competitiveness of the firm. In line with this finding, Cai et al.,
(2016) argued that Information technology (IT) capability reflects
a firm’s ability in supporting and enhancing of business
strategies, work processes, and firm’s competitiveness.
Furthermore, variable of supply chain integration has a direct
effect, positive and significant on competitive advantage. It could
be seen from value of path coefficient of 0.356 and probability
value (prob.) of 0.017 which was smaller than the standard
value (0.017 < 0.05). Therefore, hypothesis-3 which stated that
variable of supply chain integration will positively affect to
competitive advantage was accepted. In other words, it
supported by empirical facts. Better supply chain integration can
increase firm’s competitive advantage. This finding consistent
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with results of some previous studies that firm’s competitive
advantage can be improved by integrated supply chain (Flynn et
al., 2010; Zhao et al.,2011; Gimenez et al., 2012; Munizu, 2014,
Budiarto et al., 2017).
Adoption of supply chain integration concept can enhance
the firm performance significantly in term of either operational
measurements or non-operational within organization. Then,
supply chain integration was positively support to competitive
capability. Supply chain integration will produce and provide
precisely data and information to all partners/ member. So, it can
improve firm’s competitiveness and performance (Kim, 2009;
Oghazi, 2009; Feng et al., 2010; Hosseini et al., 2012). The
more integrated the supply chain system can produce better
firm’s competitive advantage (Flynn et al., 2010).
Reflecting from this finding, there were three important
aspects of supply chain integration namely internal integration,
customer integration, and supplier integration. They can
improve firm’s performance and competitiveness (Sukati et
al.,2012; Otchere et al.,2013). However, this result was different
with Swink et al. (2007), that variable of integration with
suppliers and integration with customers have no significant
effect toward competitive capabilities. Then, Ong & Chen (2013)
also found that information technology application have a
positive impact toward competitiveness of the firm.
The results of this research also show that application of
information technology can improve competitive advantage
indirectly through supply chain integration with the value of path
coefficient of 0.148. Therefore, hypothesis-4 which stated that
variable of information technology application will positively
affect to competitive advantage through mediation role of supply
chain integration was accepted. Competitive advantage of the
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firm can be improved through improvement of some elements of
supply chain integration variables. Related to these findings,
adoption of information technology (IT) applications at production area, administration area, and communication area
becomes a very important factor in the organization, in order to
achieve better competitive advantage. This findings support
Oghazi (2009) and Marinagi et al. (2014) information technology
(IT) practices/ application give more contribution in enhancing
and creating firm’s competitive advantage, especially to any
companies that compete in the global market.

5. Conclusions

The findings of the study showed that usage of information
technology applications at production area, administration area,
and communication area can enhance supply chain integration.
Variable of information technology applications can also
increase competitive advantage. Then, supply chain integration
can enhance competitive advantage. Furthermore, implementation of information technology applications for production,
administration, and communication can generate better firm’s
competitive advantage through improvement some elements of
supply chain integration.
These findings give some implications to managers of
fishery industry in Indonesia in order to adopt and implement
information technology (IT) applications to whole are within the
organization. Implementation of information technology application (ITA) becomes a very important factor in enhancing either
level of integration of supply chain or firm’s competitive
advantage, especially at fishery industry in Indonesia. Then,
managers can increase their level of integration with suppliers
and customers through using various types of information
technology applications such as Enterprises Resources
Planning (ERP) System, and another computer-based
information system for achieving common goal. The usage of
information technology-based applications will increase the level
of integration of all members of the supply chain. In turn, it will
create sustainable competitiveness.
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Abstract

In Europe, until half a century ago, shift work was used almost exclusively to provide essential services such as
health, transport, communications and public safety or to facilitate particular technological processes in the steel and
chemical industries. Today, following the globalization of products and services and the need for competitiveness
among companies there has been a change in working hours, in order to guarantee continuous work cycles for 24
hours. The disruption of circadian rhythms related to shift and night work may favor the onset of the “shift work sleep
disorder”, a disease characterized by insomnia and excessive sleepiness. These alterations represent, in turn, a risk
factor for other health issues, injuries, accidents, lower productivity. EU and national legislations on occupational
health and safety provide for a series of protection measures of shift workers including risk assessment, information
and training, health surveillance and health promotion. Moreover, occupational health promotion assumes a strategic
value for companies, especially if it is linked to the reduction of additive or synergistic effects on the health of both
occupational and lifestyle risks. The integration of economic sciences, life sciences and ergonomics in the
organization of shift systems is an emerging need for companies. The literature provides evidence that strategic
health promotion interventions in the workplace lead to a return on investment. Therefore, in the context of the future
of work, the organization of shifts according to ergonomic criteria must be seen by the companies more as an
opportunity than as a cost.
Keywords: night-work; shift-work; management; European companies; organizational psychology.

Shift work may be considered a way of organizing working
time in which the operating hours of a company are extended
beyond the usual 8 hours, even covering the entire 24 hours
(including, therefore, also a night shift), thanks to the rotation of
several groups of workers.
Until half a century ago, in the industrialized countries, shift
work was used almost exclusively to provide essential services
such as health, transport, communications and public safety or
to facilitate technological processes in the steel and chemical
industries (Garbarino, 2006; Costa 2008).
Today's society and labor market are rapidly changing in
economic and productive strategies. Following the globalization
of products and services and the need for competitiveness
among companies there has been a change in working hours,
in order to guarantee continuous work cycles for 24 hours
(Kecklund, 2012). Therefore, shift work has become, common to
almost all occupational sectors (Arcangeli et al., 2018; Arcangeli
et al., 2019). The schedules represent, therefore, a determining
element in the planning of the work, with significant economic
and social repercussions for the company, the individual and the
community.
In the 24-hour society temporal references that were able to
reduce human activities have disappeared: every single worker
can perform any work and social action at any time of the day or
night.
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In Italy, in 1,700 Bernardino Ramazzini published his most
famous work, "De Morbis Artificum Diatriba", followed by second, more extensive, edition in 1,713. It includes his clinical,
social and "epidemiological" observations and a description of
nearly all the illness that are caused by different trades.
Ramazzini, over three centuries ago, wrote about bakers:
«I fornai, per lo più, lavorano di notte sicché, mentre gli
altri, compiuto il lavoro della giornata, prendono sonno e
rinnovano le forze consumate, loro sono in piena attività
e poi, per quasi tutto il giorno, come gli animali che
hanno paura del sole, debbono dormire. Nella stessa
città abbiamo così uomini che vivono una vita antitetica
a quella di altri» (Ramazzini, 2010).

The text above, written in a sought archaic Italian language,
can be translated as follows:
«Most bakers work and are in full swing during the night
– unlike the other workers who, once the day's work is
done, sleep and renew the forces consumed – and then,
for most of the day, they have to sleep, just like those
animals afraid of the sun. Therefore, in the same city
there are men who live a life that is antithetical to that of
others».

Nowadays, it is well established that shift work, especially if

157

OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT

it includes night work, represents a potential cause of stress with
possible consequences on the worker's health (Kecklund and
Axelsson, 2016).
In fact, the humans are “diurnal animals” in which the sleepwake rhythm harmonizes normally with the light-dark alternation
and is controlled by the morning activation of the hypothalamushypophysis-adrenal axis and by the nocturnal increment of melatonin from the pineal gland. This process is governed by one
or more endogenous biological clocks (pacemakers), mainly
located in the suprachiasmatic nucleus of the hypothalamus
(NSI), stimulated by photopic impulses coming from the retina.
Therefore, under physiological conditions, many biological functions – such as the regulation of body temperature or the
secretion of certain hormones (GH, cortisol, melatonin, etc.) –
have a circadian rhythm, which oscillates in synchronism with
the sleep-wake rhythm (Hastings et al., 2018).
The environmental factors play the role of "metronomes",
providing reference signals so that the endogenous rhythms are
positioned in the most appropriate way to the social needs of
life. In other words, the synchronizers do not create the rhythm
but are able to influence it; therefore, the rhythm assumes a
harmonious trend with respect to the environmental synchronizer.
In the case of night work, a conflict arises between the
internal pacemaker and the external synchronizer (light/dark),
which causes a phase shift of the biological circadian rhythms,
whose speed and adequacy depend on numerous factors, in
particular the following: direction of the transition from day shifts
to the night shift and vice versa (clockwise or counterclockwise), the number of consecutive nights of work, the
different physiological functions, the individual characteristics
(age, chronotype, etc.) (Cajochen et al, 2006). This difficult
"adjustment" is evidenced by ailments like the "jet-lag
syndrome", that is, a general sense of tiredness, insomnia,
dyspepsia, disturbances in the body and mood, drowsiness and
decreased performance. (Costa G., 2008).
The difficulty in getting to sleep and sleep long and well
during the day, after the night shift, is linked to both the chronobiological conditioning, as the phase of falling asleep at the
stage of increase of circadian rhythms, and environmental
interference (noise and lighting) (Arcangeli et al., 2013; Erren et
al., 2017; Hewart and Fethney, 2016; Arcangeli et al., 2015).
In physiological conditions, vigilance oscillates in the 24
hours describing a curve in function of time with a two moments
of minimum level: one greater at night ("main sleep gate", around
11 pm) and a minor one in the early afternoon ("secondary sleep
gate", around 2 pm). The habit of afternoon rest (as well as
siesta) is an expression of this physiological tendency to fall
asleep. There are also periods of high vigilance: 11 am and 7 pm
approximately. The level of drowsiness is regulated by
homeostatic factors, such as quantity and quality of waking
before sleep (process S), and by circadian factors (process C)
(Garbarino, 2006; Lopez-Minguez et al., 2017). The need to rest
is gradually determined during the wake and is discharged
during the next sleep, restoring the normal starting balance. The
level of vigilance is also influenced by other factors, such as the
abundance or lack of incentives, and by the fatigue resulting
from work activity. Normally, the homeostatic and circadian
factors harmonize with each other.
Nevertheless, within certain limits, it is possible to increase
the waking state beyond the "sleep gates" by forcing, within
some limits, the circadian rhythms of tendency to fall asleep,
thus causing an extraordinary accumulation of homeostatic
factors. Therefore, the restorative capacity of the daytime sleep
is much reduced, registering modifications of the same both in
quantitative (because of the decrease of its duration) and in
qualitative terms (Colquhoun, 1970; Garbarino, 2006).
In the contemporary world of work there are many
psychosocial risks (Arcangeli et al., 2018), especially in the light
of the current economic and employment crisis (Giorgi et al.,
2015a; Giorgi et al., 2017; Mucci et al., 2016c). In this context,
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in recent years the literature has showed not only an emergence
of work-related stress (Giorgi et al., 2014; Mucci et al., 2015a)
but also an increase in competitiveness, workload, and workplace bullying (Arcangeli et al., 2014; Arenas et al., 2015; Giorgi
et al., 2016a; Giorgi et al., 2016c). One of the main aspects that
must be considered in the future of work for the prevention of
psychosocial risks is precisely the 24-hour society.
Shift work is a strategy that allows companies to strengthen
their business. However, what has been discussed so far
highlights the need for companies’ stakeholders to have
adequate knowledge and skills for the management of this kind
of work organization and for the related health and safety (H&S)
policies.

2. Shift work in the main European
productive sectors

In the healthcare sector, the needs connected to the provision of services within 24 hours have required, from historical
times, night work. At that time, this type of shifts involved almost
exclusively medical and nursing staff. Today, the main areas of
health in which the presence of shift and night-time workers is
required are the following: first aid, emergency medicine and
surgery, medical and surgical multi-specialist hospitalizations,
laboratory or radiological diagnostics, territorial emergency, etc.
The shift systems and the duration of each shift are multiple,
variable, and established independently by each Healthcare
Agency. The most widespread shift schedule is the following:
three 8-hour shifts (of which one is nocturnal) followed by rest,
with a rapid (1-3 days) or weekly rotation (Griffiths and Dall'Ora,
2017; Lin et al., 2014).
Police forces have always been at the service of the
community twenty-four hours a day and seven days a week,
with an increase of night time activities in the last few years. The
work, as well as being organized in shifts, is characterized by
tasks that require high psycho-physical efficiency, involving operating conditions such as patrolling, emergency response, life
protection services, etc. (Ledda et al., 2018). The shift schedules are multiple, variable, and independently determined by
each branch of Police. For example, the Italian State Police
operates with a six-hour shift schedule, with rapid and fixed
rotation, divided into four working days and one day of rest
(Garbarino, 2007). Specifically, this schedule is the following:
day 1 – evening (7 pm to 1 am); day 2 – afternoon (1 pm to 7
pm); day 3 – morning (7 am to 1 pm); day 4 – night (1 am to 7
am); day 5 – rest. However, the real time of rest is 60 hours and
runs from 7 am on the day 4 to 7 pm on the day 1.
Despite the rapid progress that has characterized remote
surveillance systems in recent years, the use of human resources in the private security sector is still widespread. Above all,
banking institutions and large companies use the security guards
for protection of both corporate assets and industrial secrets.
Usually, shift systems are not adopted: security guards perform
their tasks almost exclusively during the night, (Godinho et al,
2016, Mucci et al, 2012). Workers can perform their tasks both
on a specific production site and an itinerant service by car
(mobile work).
In the Hotellerie-Restaurant-Catering sector (Ho.Re.Ca.),
traditional night-time services in hotels have now been
accompanied by numerous production requirements that require
an ever-increasing use of shift work. On the one hand, several
restorative services have extended their opening hours most of
the night (if not all of it), such as coffee and fast-food restaurants. On the other hand, the demand for breakfast products
with higher quality and freshness characteristics has increased,
with the consequent need for work in the hours immediately
preceding the early morning. In addition, the hotels – once
places for night rest in moments of vacation or business travel –
became structures with activities performed throughout all day,
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including most of the night hours. The shift schedules and the
duration of each shift are various, and independently determined
by each employer. Moreover, in the Ho.Re.Ca. sector, recourse
to night work is mainly concentrated at weekends as well as at
specific times of the year (summer, Christmas holidays, etc.).
In the 24-hour society, the demand of night-time entertainment has significantly increased. Night-time activities in night
clubs, theaters, discos, and cinemas have undergone rapid development, particularly in the last decade. The shift schedules
and the duration of each shift are various, and independently
determined by each employer, often considering the requests of
the public. Furthermore, in this productive sector, recourse to
night work is mainly concentrated at weekends as well as at
particular times of the year, such as the summer season.
The current production of bread is very different compared to
the times in which Bernardino Ramazzini lives: most bread
products are produced on an industrial scale. Today, only few
artisanal bakeries are remained, in which shift systems are
usually not adopted: the owner and his assistants work exclusively during the night-time, possibly except for the Saturday.
Conversely, in the bakery industry, the work is distributed within
24 hours; the shift schedules and the duration of each shift are
various, and independently determined by each employer.
Following the globalization of the markets and the increasing
demand of competitiveness from the companies, night work has
become widespread in manufacturing, in particular in the following fields: pharmaceutical industry, plastics industry, metal
industry, paper industry, etc. Also worthy of note is the field of
construction and road construction works, often concentrated at
night, in order to reduce the inconvenience for daytime drivers.
The shift schedules and the duration of each shift are various,
and independently determined by each employer. The work is
usually divided amongst teams, that operate in the same role
during a three-shift workday. Normally, the third shift is the night
one (from 10 pm to 6 am) (Lewkowski, 2018). It should be
remembered that in extraordinary building works, shift systems
are not usually employed: workers perform their duties almost
exclusively during the night-time.
In the United States, the first supermarket open to the public
24 hours a day was inaugurated in the 1960s. In the early '90s
the phenomenon spread also in Europe, starting from the United
Kingdom, until spreading to almost all other countries in the
following decade (Richbell and Kite, 2007). During the night,
supermarkets typically offer fewer services, such as closing the
fresh produce section. However, there are still human resources
employed both in the sales area and in the cash desks. More
recently, self-service experiences are offered, in which there are
no staff available to the public and payment is made exclusively
through automated cash machines. In any case, regardless of
opening hours, large-scale retail trade is a sector in which the
use of night work is widespread, with regard to procurement
logistics, rack reassembly, environmental sanitation and everything related to facility management. All of the above is done at
night in order not to interfere with the flow of sales during the day
and occurs not only in supermarkets but in all forms of "large
retail" (large clothing stores, electronics, DIY, etc.). The shift
schedules and the duration of each shift are various, and independently determined by each employer, according to the
market needs of each store.
Nowadays, the global transportation of people and goods is
now continuous over the 24 hours (Lecca et al., 2018). Shift
work in this sector involves all commercial routes: land (road
and rail), sea and air. This sector includes tasks requiring a high
psycho-physical efficiency, particularly during transportation of
people and dangerous goods as well as during the supervision
of routes, (e.g. managers of the railway lines and flight
controllers). This is particularly evident in those workers who
periodically perform their duties abroad, in geographical areas
very far from the usual residence. In fact, in these subjects, the
symptoms of jet-lag syndrome are added to the problems of shift
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work (Giorgi et al, 2016b). The shift schedules and the duration
of each shift are various, and independently determined by each
employer, according to the viability of routes and market demands.
The night-time activities of sanitation service operators can
take place both in public contexts, such as in urban hygiene
services, and in private contexts, such as cleaning services within
companies. The private sector, in particular, has experienced a
rapid development in recent years, especially within larger
companies, where there is a need for cleaning activities noninterfering with production. A similar scenario has also been
seen in large-scale retail trade, where daytime cleaning activities occur only in case of extraordinary needs in order to
interfere as little as possible with commercial flows. The shift
schedules and the duration of each shift are various, and
independently determined by each employer, according to the
needs of the client companies. Moreover, cleaning operators
may also have the need to move from a production site to an
another one (mobile work), by car.
The high level of informatization and automation that has
characterized the telecommunications sector in the last decade
has primarily led to a reduction in jobs and, consequently, to a
lower use of shift work. Currently, night time work is almost
exclusively limited to ordinary and extraordinary maintenance of
network lines. The shift schedules and the duration of each shift
are various, and independently determined by each employer.
Often, only night-time availability is required for workers.
In a 24-hour society the competitiveness of a company also
lies in responding to its customers over 24 hours, through call
centers (telephone and online), often outsourced. The shift
schedules and the duration of each shift are various, and
independently determined by each employer, based on the
characteristics of both the services and the customers.
The credit industry deserves special attention due to the
significant changes it has undergone over the last few years and
has led to the production of a wide range of scientific literature
on the health and well-being of workers (Giorgi et al, 2017). The
most studied issues concern work-related stress and bank robberies (Giorgi et al, 2015b, Mucci et al, 2015b, Giorgi et al,
2018 in press). However, it is also interesting to consider the
aspects related to shift work. In fact, the globalization of markets
and the development of online technologies to perform financial
and banking transactions have favored the development of
professional specialized in 24-hour investments in international
Stock Exchanges.
Despite the existence of software able to perform multiple
automated operations, human intervention is still essential to
obtain the best financial performances. Keeping in mind the time
zones of the different countries (in particular emerging markets),
bankers and brokers make a variable part of their operations at
night. This activity can be carried out as a freelance, with a direct
relationship with customers, or on behalf of a brokerage company. In the first case, the freelance professional plans their
working hours based on the investment needs of customers and
the dynamics and opportunities of the markets; in the second
case, the shift schedules and the duration of each shift are
various, and independently determined by each employer.
Unfortunately, to date there is still no specific literature on these
new professional figures of the credit industry.

3. The impact of shift work on H&S

Shift work sleep disorder (SWSD) (2018 ICD-10-CM Diagnosis Code G47.26) has been defined as a circadian rhythm
sleep disorder characterized by insomnia and excessive
sleepiness affecting people whose work hours’ overlap with the
typical sleep period. There are, as discussed above, numerous
shift work schedules, and they may be permanent, intermittent,
or rotating; consequently, the manifestations of SWSD are quite
variable.
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Over time, this condition promotes the emergence not only
of sleep disorders but also of neuro-psychic disorders, (chronic
fatigue, anxiety, depression), which often require the administration of hypnoinducent and/or psychotropic drugs (Morin CM et
al., 2012). Shift workers report sleep impairments also during
the morning shifts, especially if they start very early, as the
anticipated awakening is usually not preceded by a corresponding advance of bedtime: sleep is then reduced in its final
and more restorative phase.
One of the most important consequences of sleep disruption
is excessive daytime sleepiness (EDS), which is influenced by
both the circadian and ultradian rhythms of the brain activity, and
the waking hours spent (homeostatic component) (Boulos and
Murray, 2010). EDS at work is underestimated: many subjects
with this condition are not aware of the severity of the disorder,
since it is established slowly and progressively, often being
experienced as a normal situation (Pylkkönen et al., 2018).
Moreover, EDS can be accentuated by environmental conditions
(temperature, noise), work (monotony, repetitiveness) and personal (age, motivation, nutrition, diseases, drugs) and is an
important risk factor for errors, accidents and injuries, such as
widely documented both in industrial work and in transport
activities (Lee et al., 2017).
The alterations of circadian rhythms and sleep can be, in
turn, a risk factor for other disorders, such as cardiovascular,
and gastrointestinal ones (Magnavita and Garbarino, 2017;
Garbarino et al., 2016; Cupelli and Mucci, 2010; Mucci et al.,
2012; Graziani et al., 2012; Mucci et al., 2016b).
In certain production environments, exposure to chemicals,
both during the day and at night, can interfere with workers'
vigilance. Furthermore, the toxic effects of some chemicals can
be exacerbated by a disruption of circadian rhythms (Casale et
al., 2016; Havet et al., 2017; Pepłońska et al., 2013).
Several studies have shown that overweight, obesity and
metabolic syndrome are more common conditions among night
workers than daytime (Biggi et al., 2008; Buss, 2012). Furthermore, consequences on the health of women have been
described, especially in relation to their particular hormonal and
reproductive activity (eg. menstrual alterations, lower frequency
of pregnancies, greater frequency of preterm and small for dates
births) (Nurminen, 1998; Chau et al., 2014; Wang et al., 2016).
More recently, in adult women, an association between night
work and ovarian cysts, traditionally considered almost
exclusively adolescent diseases (Spinelli et al., 2009a; Spinelli
et al., 2009b), has been described (Lim et al., 2016).
The circadian decrease in psychophysical performance during
the night hours, in association with sleep debt and fatigue, may
reduce work efficiency and increase the probability of occurrence of errors and accidents (Alali et al, 2018; Oriyama and
Miyakoshi, 2018). The so-called “human error” can be linked to
sleep as well as to oscillatory mechanisms of attention and
performance. In this context, night work and the related sleep
deprivation have been invoked as contributing factors of serious
disasters, such as the nuclear accidents of Three Mile Island
(1979) and Chernobyl (1986), the explosion of a pesticide
industry in Bhopal (1984), the sinking of the oil tanker Exxon
Valdes (1989) and the explosion of the Challenger Space
Shuttle (1986) (Costa, 1998; Costa, 2008; Garbarino, 2007).
It is necessary to consider the individual differences in the
regulation of sleep and waking. First, with the increase of the
age, the subjects are more predisposed to develop sleep disorders and incur accidents (Cajochen et al, 2006). The role of
fatigue is also important: in addition to excessive drowsiness, it
may increase the risk of human error (Niu et al, 2011).
The consequences of a reduction in the level of vigilance
appear particularly relevant when shift work require a high
psycho-physical efficiency. These conditions are frequent for the
shift staff of police forces (patrolling, emergency assistance,
escorted services, etc.) (Garbarino et al, 2007). It was also
noted that road accidents on the journey back home, after a
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night shift, affect up to 20% of shift workers (more those with
rotating shifts than those with a fixed night). (Costa, 2008).
EDS is a certain cause of road accidents (Garbarino et al,
2011, Garbarino et al, 2007, Vennelle et al., 2010). Most
accidents involving professional drivers appear to be related to
obstructive sleep apnea syndrome (OSAS) (Lichtblau et al,
2010; Guglielmi et al, 2018; Garbarino and Magnavita, 2015;
Garbarino et al., 2015). In fact, a peculiar characteristic of this
syndrome is the presence of a complex comorbidity that determines a significant impairment of quality of life, cognitive and
behavioral, and a reduction in work efficiency (Garbarino, 2017).
Therefore, OSAS presents a variegated diurnal symptomatology, whose most characteristic and disabling element is EDS. In
this light, a study by Philip (2005) is eloquent in which a
significantly higher percentage of people with a history of one or
more incidents was found in patients with OSAS compared to
control subjects.
Shift and night work can make a workplace more vulnerable
to discrimination phenomena (Di Marco et al., 2016). The most
important protective factor is an efficient organization of work (Di
Marco et al., 2018). This is a subject of the highest interest for
European companies, since legislations on equal rights have
existed since the foundation of the EU.
More recently, some studies have suggested a possible
association between shift work and cancer, particularly breast
tumors. The hypothesized mechanisms by which circadian
disruption may favor the induction and/or promotion of tumors
are multifactorial and particularly complex (Costa et al., 2010).

4. The EU regulatory framework

This examination of the EU legislation starts with Council
Directive 93/104/EC, which, focusing on some aspects of the
temporal organization of work, has clearly placed itself on the
path traced by the Treaty that founded the European Community. In fact, the latter provides for the adoption, through a
Directive, of minimum requirements aimed at promoting the
improvement of the working environment and at ensuring a
higher level of protection of the safety and health of workers.
After all, the above-mentioned Directive recalls, in the
Recitals, the “Community Charter of the Fundamental Social
Rights of Workers” adopted in 1989 by a declaration of all
Member States, except for the United Kingdom. Among the
objectives to be attributed to the realization of the internal
market, it has placed the improvement of the living and working
conditions of the workers, which should be realized above all
through the analysis of the problems concerning the duration
and organization of working time (as well as the types of
contract other than work indefinitely), highlighting the right to
weekly rest and paid leave.
Therefore, it seems clear that the pervasive ratio of the
Directive 93/104/EC consists in the belief that the improvement
of safety, hygiene and health of workers is a preeminent goal,
that is independent of considerations of a purely economic
nature. Moreover, in order to achieve this goal, it is necessary to
adequately organize working hours and to guarantee minimum
vacation periods – on a daily, a weekly, and an annual basis –
and adequate breaks, as well as a maximum limit for the weekly
duration of work.
Moreover, the logic underlying the Directive in question is
supported – as highlighted by its Recitals – with reference to
scientific studies that support the greater sensitivity of the
human organism to nocturnal periods with harsh environmental
factors as well as to certain forms of work organization, and the
harmfulness of long periods of night work.
Therefore, the Directive, in line with the aforementioned
ratio, clearly expresses a an auspice for a protection mainly
based around a temporal limitation of night work and a careful
evaluation of the health conditions of night workers. Article 8
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states: “Member States shall take the measures necessary to
ensure that: 1. normal hours of work for night workers do not
exceed an average of eight hours in any 24-hour period; 2. night
workers whose work involves special hazards or heavy physical
or mental strain do not work more than eight hours in any period
of 24 hours during which they perform night work”, while,
pursuant to art. 9, paragraph 1, it provides that the “Member
States shall take the measures necessary to ensure that: (a)
night workers are entitled to a free health assessment before
their assignment and thereafter at regular intervals; (b) night
workers suffering from health problems recognized as being
connected with the fact that they perform night work are
transferred whenever possible to day work to which they are
suited”. Furthermore, Article 12 argues that the Member States
must take all the necessary measures to ensure that shift and
night workers benefit from a level of health and safety protection
adapted to the peculiar nature of their work.
As is known, the Directive 93/104/EC was amended by the
subsequent Directive 2000/34/EC of the European Parliament
and of the European Council, which mainly had the aim to
consider those sectors and activities excluded from the previous
framework.
Finally, it is necessary to clarify that Directive 93/104/EC was
repealed by Art. 27 of Directive 2003/88/EC of the European
Parliament and of the European Council which concerns certain
aspects of the organization of working hours. Particularly, Article
8 of this Directive states the following:
 normal hours of work for night workers do not exceed an
average of eight hours in any 24-hour period;
 night workers whose work involves special hazards, or
heavy physical or mental strain do not work more than
eight hours in any period of 24 hours during which they
perform night work;
 work involving special hazards, or heavy physical or
mental strain shall be defined by national legislation and/
or practice or by collective agreements or agreements
concluded between the two sides of industry, taking
account of the specific effects and hazards of night work.

5. The strategic role of health promotion

National laws on occupational health and safety – which
derive from the EU Directives discussed in the previous paragraph – provide for a series of protection measures including
risk assessment, information and training, health surveillance
and health promotion.
The promotion of health in the workplace is a complementary measure to the more traditional health protection
(Pristerà et al, 2012). Its specific objective is to prevent or to
modify harmful behaviors at risk for the most frequent chronic
diseases (cardiovascular diseases, tumors, respiratory diseases,
diabetes, etc.). It assumes a strategic value in the workplace,
especially if it is linked to the reduction of additive or synergistic
effects on the health of both occupational and lifestyle risks. The
main targets of occupational health promotion initiatives in
Europe mainly concern actions aimed at tobacco smoking,
alcohol consumption, drugs consumption, physical inactivity and
vaccinations (Bini et al., 2018; Flahr et al., 2018; Pristerà at al.,
2012). There have been, however, also some specific experiences regarding shift and night work.
The occupational physician is the figure who may better
support the corporate stakeholders in a managerial approach of
synergistic governance between health promotion and health
protection is the occupational physician. Thus, the occupational
physician can evaluate the health issues related to shift and
night work both individually and in groups (Mucci et al., 2016a).
The first step is an active participation in the risk assessment
process, helping to quantify the extent of the problem and to
plan appropriate prevention and protection measures. On a
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collective level, it is necessary that the organization of the
schedules is carried out on the basis of criteria respectful of the
biological adaptation, the work performance, and the health and
well-being status. At the individual level, thanks to such an
integrated approach, every aspect of health surveillance can be
tailored on the actual working conditions. Therefore, the main
objectives of health surveillance for shift and night workers are
as follows (Mucci et al., 2016a):

 define an initial framework for comparison with future
health conditions;
 identify any major health condition that could contraindicate or limit shift and night work, especially if associated
with other factors (fatigue, heat, noise, stress, etc.);
 identify any other health condition that could be aggravated, to be monitored over time;
 verify the suitability for shift night work over time and
intercept any signs and symptoms suggestive of interference from the disruption of circadian rhythms on the
state of health.

It may be useful to consider also the workers' chronotype. In
simple terms, it may be considered as the behavioral manifestation of underlying circadian rhythms of myriad physical
processes. A person's chronotype is the propensity for the
individual to sleep at a particular time during a 24-hour period.
Eveningness (delayed sleep period) and morningness (advanced
sleep period) are the two extremes with most individuals having
some flexibility in the timing of their sleep period (Kalmbach et
al, 2017). So, the chronotype, despite the inter-individual
variability, can help identify the aptitude of each worker to work
at night, rather than early in the morning or late in the afternoon.
This is a strategic aspect of policies aimed at maximizing the
productive performance of each worker, while also optimizing
his or her health protection.
It is also important to distinguish the health conditions
compatible with a modest and transient disturbance of sleep
from those of a more severe degree, for which it is most likely
necessary to intervene both at an operative (e.g. a fixed daytime
shift) and a clinical level.
The medical examination can be supplemented by laboratory tests, instrumental examinations and specialist consultations, provided they are aimed at specific occupational risks.
The medical history can be easily integrated with questionnaires
(Mucci et al., 2012).
However, there are other health conditions – even if not
properly framed in the legislation of all EU countries – where the
company can request an intervention to the occupational doctor:
for example, in the case of a high risk of injury due to sleep
disorders or other conditions that reduce attention and ability to
react.

6. Principles of management
of shift schedules

In order to guarantee an appropriate management of shift
work, it is necessary to consider both the production needs and
the psychological, physiological and social issues. Several
authors have proposed strategies to design shift schedules
respectful both psychophysical integrity of workers and of their
social well-being (Costa, 2008; Garbarino, 2006; Sallinen and
Kecklund, 2010; Short et al, 2015). These shift schedules can be
of different types and mainly differ according to the following
elements:
 duration of the shift (6-12 hours);
 number of groups of workers who alternate during a
working day;
 direction of shift rotation (clockwise/counter-clockwise);
 regularity of the shift schedule and speed of the whole
shifting cycle;
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 continuity/discontinuity of the shift (presence of weekend
interruption).

For the maintenance of adequate levels of vigilance, the best
shift schedule is represented by a phase-delayed rotation
(morning-afternoon-night) – that favors the natural extension of
biological rhythms – followed by a day of rest (Sallinen M. et al,
2010). Moreover, this rotation ensures a longer rest period with
consequent optimization of psycho-physical recovery. When it is
not possible to use such a schedule, the most important managerial good practices to consider are the following (Garbarino,
2006; Costa, 2008; Mucci et al., 2016a):

 adopt rapid rotation schemes, to limit the number of consecutive nights (two/three maximum);
 interpose at least 11 hours of interval between one shift
and the other and guarantee the largest number of free
weekends;
 plan the day or days of rest preferably after a night shift;
 define the duration of the night shift considering also the
severity and the physical workload of the tasks;
 do not start the morning shift too early, to limit the loss of
the last part of sleep;
 insert breaks during each night shift, to allow time for
meals for a short nap;
 ensure ergonomic optimization of work environments
(lighting, microclimate, noise).

Despite full compliance with Community and national
legislation and with good practices, an “optimal” shift schedule
from the biological point of view does not exist, and it is not
possible to invent it (Niu et al., 2011). This consideration allows
to understand even more clearly the strategic importance of
occupational health promotion, which we mentioned above.
A health promotion program must take into consideration the
specific characteristics of the company in which it is about to be
realized. Therefore, it is necessary to plan all the following
actions: occupational risk assessment, overall workers’ health
conditions assessment, information and training interventions,
indication of preventive behaviors. For this purpose, the data
that emerge from the mandatory health surveillance constitute a
first source of evaluation and planning of the intervention itself
(Mucci et al., 2016a). A special attention must be paid to particular issues (Arcangeli et al., 2009; Mucci et al., 2014) related
to the age and to the gender of workers (Silva-Costa et al.,
2015).
In occupational contexts involving night shifts, it may be
useful, on the one hand, to prevent and combat the abuse of
psychoactive substances and drugs and, on the other hand, to
provide group advice for adequate sleep hygiene and, more in
general, for a healthy lifestyle (Arcangeli et al., 2010; Montalti et
al., 2012; Lasfargues et al, 1996). Regarding the dietary habits

– often conditioned by a life characterized by variable times in
shift workers the opening of the company canteen at night (or at
least a restaurant point) could provide the workers with a qualitative meal and educate them about the importance of a regular
and balanced diet. In a second step, with the evaluation of
individual parameters, the occupational physician may suggest
to each worker preventive actions focused on individual risk
factors.
Essential prerequisites for the organization of a health promotion program are the availability and sensibility of the company
management, which identifies in the workers’ health promotion
an essential element to increase productivity. The scientific
literature provides evidence that well-planned and organized
interventions lead to a return on investment (Flokard and Tucker,
2003). Already many years ago, a review of 72 US scientific
studies concluded that every dollar spent on a health promotion
program generated an average saving in health care of $ 3.48
and a reduction in the costs of absenteeism of $ 5.82 for each
worker; in total, every dollar spent produced a return on investment of $ 4.30 (Zank and Friedsam, 2005).
A targeted and effective health promotion program implies
undoubtedly a series of positive reflections on the organization
of work, constituting a motivational stimulus among the workers
themselves with improvement of their psychophysical wellbeing,
increased productivity and decreased absenteeism (Mennini et
al., 2018, Pereira et al., 2018; Cherniack, 2015). Nevertheless,
the recourse to similar initiatives is still today limited in Europe.
For more, in certain companies the only "compensation" for
night and shift work is a salary economic increase, sometimes
even not even recognized in current times of crisis (Giorgi et al.,
2015a; Giorgi et al., 2017; Mucci et al., 2016c).

7. Conclusions

In recent years, multidisciplinary methodologies of the management of occupational health and safety in the workplace have
spread to all European countries. In this sense, an effective and
efficient management of shift work cannot be separated from the
synergistic and strategic interaction of economic sciences, life
sciences and ergonomics. The integration of these science in
the organization of shift systems is a strong and emerging need
for companies. Our proposed approach is applicable in any
employment context, especially in big companies. A careful risk
assessment focused on shift work and a subsequent adoption of
truly effective measures can bring benefits in terms of reducing
injury risk and increasing productivity, in addition to the health
and safety protection of workers, Therefore, in the context of the
future of work, the organization of shifts according to ergonomic
criteria must be seen by the companies more as an opportunity
than as a cost.
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Abstract

This paper elaborates the problem of stress among students from higher education at Faculty of Tourism and
Business Logistics, "Goce Delcev" University, Stip, Republic of Macedonia. The survey includes several questions
about the causes for emergence of stress. After conducting the survey at all study programs of the Faculty, the data
were processed, and a survey report was prepared. This comprehensive report contains an analysis and evaluation
of the largest and most significant part of students' activities at the faculty and its study programs. This research could
be a starting point for referring and thinking about some other study models for full-time students who are alarmingly
exposed to stress, which can negatively affect not only the results of studying, but also the ability to work, and their
health.
Keywords: student burnout; students' activities; self-efficacy; social support; academic achievement.

1. Introduction

The student is a key element in contemporary higher education. The role of the student is big in the teaching process and
the science where not only participates but is also a user of the
processes. The significance of students is even greater with the
fact that they represent a critical mass in society as bearers of
new ideas, perspectives and creations. The human organism
develops a state of disbalance under the influence of various
external and internal factors. Stress aims to enable the body's
adjustment, adaptation to sudden changes, i.e. to altered living
conditions (Petz, 2005). Most people experience stress as part
of everyday life (Li & Hong, 2007; Triandis & Suth, 2002; Yang,
2004). Adjusting to a new environment, a new work place, a new
start, can be very stressful. It is true that stress cannot always
be avoided, but one can learn to live with it, with a tendency to
reduce the risk of various physical and mental illnesses. Many
authors attempted to provide a concise and comprehensive
answer to this question, describing the phenomena (stressor) of
the stressful situation and the response to stress individually
(Maslach, et al., 1996). In addition, the stressful situation is
determined as a condition caused by changes in the external or
internal environment. While a stress response is defined as a
response to an organism toward a particular trigger-stressor
(Larsen & Buss, 2008; Knezevic, et al., 2004).
The main goal of this study is the impact of stress, as one of
the major factors that can affect the prosperity of the student, not
only in a professional manner, but also on their individual development.
This study covers a number of indicators (stressors), such
as: daily worries, unfulfilled expectations, various constraints
among students, etc. They play a major role in presenting a
clear picture that shows the impact of stress on students from
higher education (McCrae, & John, 1992; Smederevac & Mitrovic,
2006; Zhang & Zhang, 2009).
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This research seeks to fulfill the following individual goals:

 To indicate the importance of stress on students' mental
development;
 To analyze the degree of stress among students; and
 Make important recommendations for reducing stress
among students through reforms in higher education and
applying new, mental models that will affect the overall
quality of life of students.

In the direction of achieving the set objectives, this study is
methodically structured in several parts. After the introduction,
the second part gives an overview of the theory that addresses
the problem of stress among the students and the concept of
quality living, as well as the benefits of developing healthy
generations. The third part explains the applied research
methodology, while the fourth part contains the analysis and
interpretation of the results of the research. The conclusions and
recommendations are presented in part five.

2. Literature review

Stress is a state of endangering the bio-social balance of the
organism (Havelka, 1995). Interesting is the definition of Lazarus
and Folkman (1984) one of the modern pioneers – stress researchers, who defines stress in a very original way as: a sum
of total wearing of the body over the course of its lifespan. The
modern man is under the strong influence of many factors. He is
under constant pressure to maintain adaptation to the accelerated changes in the environment and in his own body (Backovic,
2002).
At the same time, the accelerated dynamics of developments
in the environment and the conditions to be adapted to create
more obstacles to the possibilities of meeting internal needs,
which is experienced as a state of increased frustration (Pines,
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1993, according to Mejovsek, 2002).
The dangers that lurk around the environment to impair
human integrity are multiplied, thus human being is often confronting with fears and concerns, as well as with the uncertainty
of the future. Everyday disruptions to the environment, the more
frequent wars spread around the world, existential uncertainty,
and disruptions in family and social relations become real and
lasting sources of stress. The effect of physical stress on the
body can be easily measured. For example, if an individual is
doing something exciting, as the excitement increases, so does
the number of heartbeats and the rate of breathing. The
emission of adrenaline and cortisol increases, energy release
into the body, but a large amount of that energy is released
through the heart rate and accelerated breathing. In this way, the
body copes with physical stress (John, 1990; Digman, 1990).
In emotional stress, the situation is different. Under the
pressure of time and activities, or under the pressure of passing
an exam, with the desire to respond to the test the best way,
psychic stress grows more. Again, two types of hormones are
activated. The body constantly releases cortisol, but the extra
energy that is obtained through this hormone remains unused. It
is precisely this that leads to a series of problems. Often comes
to occurrence of health problems and osteoporosis, diabetes,
heart disease, and various psychiatric disorders (Maslach &
Schaufeli, 1993).
Adults often say that youth is the most beautiful and carefree
period of life. In reality, as much as youth has a magic in itself, it
also brings difficulties and challenges that young people need to
face.
Non-acceptance by adults is one of the stressors that put
young people in a stressful situation because it is very important
to them how are they perceived by adults (Farsani, et al., 2012).
The number of significant changes among young people in
transition periods, such as going from elementary to high school,
as well as from secondary to university, is also high, in taking
over bigger responsibilities and decisions that need to be made.
As a stressor, student failure is also involved, which is often a

Business Logistics

Business Administration

Gastronomy, Nutrition and Dietetics
Hotel-Restaurant Course
Tourism
Total

source of additional disturbing situations like a conflict with
parents (McCrae, & John, 1992; Schaufeli & Buunk, 2002).
The uncertainty of the future, the overwhelming expectations
of parents, ending of a relationship, conflict with friends and
many others (Bakker, et al., 2002; Bulik, 2005; Storm &
Rothman, 2003) are just a series of possible stressors for the
young population.
Based on the actuality of the topic – stress among young
people, in this study research was carried out to determine the
impact of stress on students from higher education.

3. Methods in the research

In general, the contribution of this research is threefold:

 Provides in-depth knowledge of the implementation of
new concepts for stress reduction among the young
population, outlining certain new challenges that need to
be addressed in managing stress;
 Presentation of the awareness of the degree of stress
among the students at the Faculty of Tourism and
Business Logistics, which can serve as an example to
the other faculties in Macedonia in relation to the stress
situation among students in everyday living and studying;
and
 Enrichment of the modest literature on this subject in
Macedonia.

The teaching and learning process of the Faculty of Tourism
and Business Logistics at the University "Goce Delcev", Stip, is
carried out through the realization of five (5) study programs:
Tourism, Business Logistics, Gastronomy, Nutrition and Dietetics,
Business Administration and Hotel-Restaurant Program with the
possibility of three and four years of study. In the academic year
2016/2017, a total of 608 full-time students enrolled in the faculty,
who are subject to research in this study, listed in Table 1.

Total number of
students enrolled in
the first year of study

Total number of
students in the
second year of study

Total number of
students in the third
year of study

Total number of
students in the fourth
year of study

81

31

41

26

80
24
15
14

214

56
32

56
21

25

4

24

0

11

0

144

66

0

142

108

Table 1. Total enrolled students at the Faculty of Tourism and Business Logistics, Skopje, at the University "Goce Delcev" – Stip
in the academic year 2016/2017

For the purpose of this research, qualitative and quantitative
methods were used. The qualitative approach includes a review
of the literature of many publications that generally address the
problem of stress among students and the implementation of
mental models for quality of life among students. At the same
time, many websites were followed where information on stress
prevention initiatives among students in higher education was
available. The quantitative approach consisted of a survey designed for students of all years of study and all study programs
at the Faculty of Tourism and Business Logistics. The survey
was conducted in the period of April 2017. The sample was
made according to the list obtained from the student service at
the Faculty of Tourism and Business Logistics (Table 2). In the
survey that was conducted in March 2017, out of the total
number of 608 full-time students enrolled at the faculty, answers
were received from 395 students. The participation of students
in the survey is 65% of the total number of enrolled full-time
students, which is a good basis for analyzing the results of the
stress impact of students from higher education.
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First year

Second year
Third year

Fourth Year
Total

Total number of
enrolled
students

Total number of
surveyed
students

Percentage
data (%) per
year of study

144

83

57

214
142
108
608

184
71
57

395

85
50
52
65

Table 2. Dispersion of results by student years at the Faculty
of Tourism and Business Logistics at the Teaching Center,
Skopje

The percentage distribution of surveyed students per study
programs at the faculty in terms of the total number of enrolled
students in 2017 is given in Table 3.
The survey is a powerful weapon for data collection and is
one of the most used research methods, since the information
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Percentage data display (%)

Business
Logistics
65

Business
Administration
80

Gastronomy, Nutrition
and Dietetics
56

Hotel-Restaurant
Program
30

Tourism
42

Table 3. Percentage distribution of surveyed students by individual study programs in the total mass of enrolled full-time students
in 2016/2017

arrives in a form that is easy to analyze and is most easily
carried out and collected. The survey consisted of a questionnaire structured in two parts:
Part I: General data (two open questions on the basis of the
year of study and the study program);
Part II: Indicators for measuring stress among students
(forty-six questions for measuring stressors).
In general, the questionnaire consisted of one type of question: (1) Answers according to a 5-degree Likert scale (where
1 = at least, and 5 = the most). Thus, in the interpretation of the
values of the results, in the quantification of the influence factor,
the following scheme was applied: 1.00-1.80 (very low); 1.812.60 (low); 2.61-3.40 (moderate); 3.41-4.20 (high); and 4.215.00 (very high).
The questions in the questionnaire are composed of 46
indicators selected from the numerous indicators previously
applied and discussed by many authors for determining the
impact of stress on the student himself.
By obtaining the results of the questionnaire from the student
survey – stress test, a solid basis for quantitative analysis of the
impact of stress among students is obtained.

4. Analyses of the results

In general, the survey concluded that the surveyed students
had different views regarding the research topics, and the asked
questions and indicators that were measured were aimed at
determining the existing degree of stress among the students at
Level of stress measured
per study programs
(average grade)

the Faculty of Tourism and Business Logistics.
The intention was to identify whether enrolled students in the
higher years were more or less exposed to stress from students
in the lower years and vice versa.
Table 4 summarizes the results of stress-related questions
measured according to the student year of enrollment (average
grade). Namely, it can be noted that students of the fourth year
as well as students from the first year show significantly the
most stress in their everyday life compared to second and third
year students.
Level of stress
measured per year
of study (average
grade)

First year Second Year Third Year Fourth Year
2.96

2.94

2.80

2.99

Table 4. Level of stress among students
measured by study years (average grade)

Table 5 shows the summary results of questions related to
level of stress among students measured according to the study
program they are enrolled in (average grade). If we look at the
distribution of results on the basis of study programs it is
surprising that there is an average level of stress among all
students, but is more evident among students enrolled in study
programs tourism, gastronomy, nutrition and dietetics.
While table 6 summarizes the results obtained from the
answers to the questions that relate to 46 indicators for assessing the level of stress among students.

Business Logistics Business Administration

Gastronomy, nutrition
and dietetics

Hotel-Restaurant

Tourism

2.93

2.98

2.82

3.14

2.93

Table 5. Level of stress among students measured by study programs (average grade)
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Table 6. Summary results obtained from the answers to the questions related to the indicators for assessment
of the level of stress among students (average grade)

Note:
The impact factor is presented visually with color according
to the following legend:

Note:
The impact factor is presented visually with color according
to the following legend:

From table 6 it can be seen that there is a small number of
indicators where stress among students is low, and this is
related to issues of trust, socialization and health. Table 7
presents those indicators for assessing the level of stress
among students in higher education who are high on the scale
for stress levels.

While Table 8 shows the extreme indicators in relation to the
level of stress, from very low to highest level, as well as the
arithmetic mean of the values of all indicators, which is 2.94,
according to the factor of influence is in the middle zone.
Table 8. Summary results obtained from the answers to the
questions related to the indicators for the assessment of the
level of stress (very low, moderate, and very high) in students
(average grade)
Note:
Color is represented by the following legend:

5. Conclusion

Table 7. Collective results obtained from the answers to the
questions related to the indicators for the assessment of the
level of stress (high and very high) among the students
(average grade)
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The research seeks to identify approaches under which
Macedonian students will become happy and satisfied in the
process of higher education. However, during the last few
decades, stress has become a contemporary term, often used
throughout the talks, also known as the main culprit for anything
that happens when health and disease are concerned. The life
of today's man is like "the speed of light," his tasks and
responsibilities lie behind him, and he is not even aware of it. In
addition to the fact that a person focuses on his existence, he
also strengthens his status, education, new knowledge, and so
on, in order to keep up with the progress of this world.
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At the moment when the human organism with its limitations
comes in a state that it cannot master all the tasks that life sets
before it, the individual comes to a certain state, called stress.
Because stress has a significant impact on health and is impossible to avoid, the question is how to deal with it.
It is obvious that academic stress, with everyday stressors,
affects the development and level of stress among students,
some in larger, and in others to a lesser extent. Of course it is
not the same, if the student upon returning home, encounter
children and domestic responsibilities who awaits them, or, there
are no other obligations besides studying, as is not the case if
after the lectures they have to go to work or not.
If students are stressed, there is law probability that completing of tasks will be successful. It is very important to know
and recognize the signs of stress, because, when they are
recognized, they can be managed. At the same time is also
important to be able to recognize the symptoms of stress in
other people, so that they can be better understood and there
will be ease in the communication. This research could be a
starting point for referring and thinking about some other study
models for full-time students who are alarmingly exposed to
stress, which can negatively affect not only the results of
studying, but also the ability to work, and their health.
Positive effects have those activities that affect the body
against the effects of stress. Such activities include relaxation
techniques, autogenic training, biofeedback, Jacobson's technique of progressive relaxation, yoga, meditation, and so on.
These techniques are commonly used with visualization techniques that the student applies with the feeling that he leaves
the faculty with successfully passed exams and a day well
spent.
Some studies show that positive emotions in the body cause
effects other than the effects of stress. It is therefore advisable
to practice various exercises of positive psychology that improve
satisfaction, happiness, optimism, hope etc. During the breaks
in between studying, activities that do not mentally burden are
needed. Physical activities are recommended, but they must not
be exhaustive in order to have energy to continue learning. It is
also an essential element to strengthen self-esteem and to
strengthen the spirit.
How Can Students Manage Stress?

To be provided with an adequate social network. If surrounded by friends, family and other cozy people are more likely to
find support for their problems, and maybe they will have the
opportunity to help others with similar problems.
To find a trusted person with whom can openly talk about the
problems, especially when they become unbearable. Most often,
it is someone from the close family, a friend or a professional
who can be trusted.
To maintain constant physical activity. Whether professionally or not sport must be present in student's life, any physical
activity has a positive effect on the mental health.
Incorporating healthy foods in a diet with balanced meals.
Ability to manage stress. To make a balance between the
duties at the faculty and the private life, in particular by putting
emphasis on various forms of hobbies, socializing with friends
and all that is not related to the faculty.
Do not understand life too seriously, but also not lighthearted. In each activity a certain amount of humor is included,
especially in moments of failure.
Make a timetable of the responsibilities. In this way, there will
be full control over the servicing of responsibilities that would be
distributed over the timetable without making any additional
pressure.
Pay more attention and care for the health because longterm exposure to stress will cause contrary health effects. If the
responsibilities are heavy, it is not a shame to reduce the goals
and criteria
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