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Dear readers,
Dear authors and friends,
This is first issue for 2016 of the scientific Journal KSI Transaction on
Knowledge Society. Since now we have been published 32 issues in the period of
the 8 consecutive years, 4 issues of the magazine per year, in March, June,
September and December. During the last year we published 40 scientific papers
created by 51 authors from 7 countries representatives of the 21 universities and
scientific organizations.
Each issue of the journal contains three types of papers. The first of them are
traditional in form and demonstrate a sound theoretical and/or methodological
underpinning and a clear contribution to knowledge in the field developed in the
magazine. The second provide important empirical researches. We are focus on
the empirical researches that explore experience in several counties. They can be
an important contribution for solving major problems. The third and final type of
paper provides a short contemporary and provocative “opinion piece” on an issue
or synthesis of issues. Thus the magazine gives opportunity for young researchers
to present their viewpoints.
All types of papers, however, are subject to the journal’s double-blind review
process.
This issue of the KSI Transaction on Knowledge Society that you are holding
in your hands contains 10 papers, dedicated to the actual and significant scientific
problems in the following fields in traditional focus of the magazine: Economics
and General Management, International Relations and geopolitics, IT
Management.
All papers are indexed in EBSCO, Open-J-Gate, SJIF, Directory of Open
Access scholarly Resources and others, that allow for intensive dissemination of
the scientific results.
International Editorial Board takes the opportunity to invite you to take part
in IX International Science Conference “Knowledge Society” that will be held
next year in June in Bulgaria. Invitation for the conference is published at the
previous number of the magazine.
Best wishes and thank you for all contribution to the Journal KSI Transaction
on Knowledge Society.
Kind regards of all our readers!

International Editorial Board
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Factors impacting sustainable growth of country’s
financial system and causal relationships among them
Alfredas Lukaševičius1
Abstract On the basis of correlation-regression analysis, factors making the greatest impact on country’s financial system
and sustainable growth are aimed to find and comprehensive
valuation of them is carried out in this paper. The relevance
and the problem of the research are confirmed by recently in
the scientific literature increasingly occurring manifestations
of financial systems sustainability concepts but specific quantitative researches executed by analyzing sustainable growth
of financial system are lacking. Author of the paper emphasizes a new approach to a sustainable growth measurement of
financial system, a selection importance of the greatest impact
on system’s growth making factors and a determination of
relationships among them for the final valuation of country’s
financial system. According to the above-mentioned valuation
methods which cause a different impact on the examined
object, a problem of sustainable growth of country’s financial
system is analyzed. Final result of these valuation methods is
the determination of sustainable growth level of country’s
financial system.
Index terms: country’s financial system, sustainable growth,
factors impacting sustainable growth of financial system,
method of correlation-regression analysis, causal relationships
among impacting factors.
JEL: E1, G2

Currently governments of the main countries unanimously claim that one of the main tasks is to ensure stable
and effective development of country’s economy. Painful
examples of United States in 2008 and unstable financial
situation in Greece in 2015 demonstrate that global financial system is at the initial stage of sustainable system.
In this paper instruments are applied to solve the problem of the research object and to assess quantitatively factors impacting sustainable growth of country’s financial
system and causal relationships among them.
For example, incompatibility of different qualitative and
quantitative research results or different nature of object
impacting factors, or abstract and clear numerical expression having sustainable growth data absence is nowadays
widely discussed problem among the researchers. However
there is no doubt that researches aiming to assess, group
and find out probably common sustainable growth denominators, can help to make better decisions not only for financial sector specialists but benefit marketing, IT in data
processing and analysis also.
The sustained tension in financial sector and the origins
of the sustainable development concept led the author of
the paper lay the foundations for further conceptual model
preparation of guaranteed sustainable growth strategy of
global financial system in his work.
Paper consists of three main parts. In first, theoretical
part, a new approach to the concept of sustainable growth
of financial system is discussed. What is more, calculation
and valuation methods of factors impacting financial sustainability are analyzed. In second, based on scientific literature analysis, a method is chosen, described and justified
selection of factors and calculation methods of causal relationships among them. In third, analytical part of the paper,
with help of correlation-regression analysis selected factors
are assessed.

I. INTRODUCTION
Analysis of sustainable growth of country’s financial
system is one of the most innovative and one of the least
analyzed objects in economics which is becoming one of
the most important attraction centers of practical application of holistic knowledge. The most important idea of this
scientific research is to select and survey factors impacting
sustainable growth of country’s financial system, considering operational principles of the government and Central
bank’s economic aspect in the country.
Such selection will benefit researchers in the future
while creating strategic conceptual model of guaranteed
sustainable growth of financial system which helps to find
solutions on how to improve the current situation for many
interested countries with debt and crediting problems. Appropriate valuation of factors and the following related
decisions might decrease noticeably grown geopolitical
tension in Europe’s East and effects of sharp decline in oil
prices for stable development of analyzed country. Another
important advantage is a credit risk reduction for the analyzed subject. While Europe’s Central Bank in 2014 still
decreases main interest rate and Europe’s banks have liquid
asset surplus, sustainable development of financial systems
would stabilize expansionary policy consequences of Central banks.

II. A NEW CONCEPTION OF SUSTAINABLE GROWTH
OF COUNTRY’S FINANCIAL SYSTEM DEFINITION
Emerging concept of sustainable development requires
to look back at flaws of financial system, to pay attention to
origins of economic growth (Ravichandran, 2007; Stiglitz,
2009; Alfonso, 2012; Goodschild, 2012; Sharma, 2011).
Often development of sustainable financial system are limited by examination of the problem from economic aspect
only but attention is not draw to what has the greatest impact for that. In fact, to talk about the social and ecological
aspect of the same financial system is extremely difficult.
Perhaps one may go back to the origins of the sustainability
concept and name the most important works prepared on
this topic because up to now this concept is not fully dis-

1
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even in this way processing analysis might not indicate the
right result and a complex reflection of socioeconomic
environment. It is important during the research have limits
and do not try to cover all fields of sustainability (Mayer,
2007; Singhal et al, 2009). In this case indicators were
selected with help of a detailed literature analysis, trying to
distinguish none of the spheres and choosing the most scientifically analyzed indicators. Finally, ability to value data
with quality and availability of indicators was an important
selection criteria as well.
Because sustainable growth guarantee of country’s financial system – a concept understandable in the long-term
perspective, from these groups of indicators it is a must to
select such factors which have a great meaning to the
growth of financial system both today and in the future.
According to before mentioned conceptual valuation approaches of country’s financial system, it is important to
mention that different stages at certain time are equally
important in the whole research process, and as it was mentioned before if future factors selection and their weighs as
well as breakdown in ratios is carried out without quality, a
wanted final result will not be achieved. Based on World
Bank analytics, in 2009 a detailed analysis of factors impacting financial system in the long-term indicated that
particular attention should be paid to economic side of this
occurrence. In Table I it can be seen a summarized analysis of the greatest impact on sustainable growth of financial
system having indicators.
Research results provided in Table I.
From the data in Table I, it can be seen that 12 groups of
factors and 42 the greatest impact on the financial system
in the long-term making factors were valued. Very important role in the selection plays historical data and uncertainty which goes along with it. The author notes that for
the further analysis different factors and their vast of impact for the sustainable growth of country’s financial system must be valued. In order to proceed with this
researchers use various methods of econometrics and statistics.

cussed (Louche, Lydenberg, 2010; Viederman, 2011;
Zadek, 2008; UN, 1992; Gallopin et al., 2001; Kates et al.,
2001; Sun, Louche & Perez, 2011). In short author would
like to define on what will be discussed further in this
work. Financial system widely speaking will be equated to
financial sector. Banking sector based system will be
talked. Value growth will be mentioned in further text
which will be understood as positive change of created
asset by financial system.
Sustainable growth of country’s financial system – continuous process while sustainability of country’s financial
system – intended state of government and central bank of
the country. “Value” created by the system in the long-term
in not decreasing with time. In the short-term shocks
sources of created “value” has to be saved which should
return growth of the financial system to the point of equilibrium.
Based on the main guidelines of this concept: common
enlargement of today’s sustainable growth level, risk minimization, economic stability, effective distribution of resources (capital), competitive and balanced environment,
the author of the paper proposed sustainable growth factors
selection principles of global financial system.

III. SELECTION OF GLOBAL FINANCIAL SYSTEM
IMPACTING FACTORS

Creating strategic conceptual model of guaranteed sustainable growth of global financial system in the future, one
of the first stages – selection of factors impacting financial
system. The author of this paper pays special attention to
valuation of financial system impacting factors.
Selecting suitable indicators for sustainability valuation
falls into one of the most important stages in order to assess
sustainable level of any system (Mayer, 2007; Singhal et
al., 2009). Data limitations for sustainable growth level
assessment is often a big obstacle for creating a big collection of indicators (Graymore et al., 2008). With this obstacle researchers of much less analyzed problem of
sustainability valuation of financial system face as well. To
most of the sustainability valuations either directly selected
quantitative indicators, or selected and ranged data by qualitative analysis are currently included. Often in the literature it is found that it is oriented only into exact sphere of
sustainability and indicators are selected according to economic or environmental aspect, others highlight social
aspect (Baxter et al., 2004; Bent, 2005), one more approach
is to pay attention to less analyzed social and ecological
aspects (Bebbington, 2005). However, in order to value the
level of financial system sustainability, different or common combinations of indicators should be used in order to
maintain the all three aspects of sustainability indicators
(Singh et al., 2009). Nevertheless, there are opinions that

IV. PROBLEM OF SUSTAINABLE GROWTH OF
FINANCIAL SYSTEM VALUATION

In order to continue the topic of causal relationships’
valuation methods, the author of the paper draws attention
to methodology opportunities of correlation-regression
analysis application for sustainable growth of global financial system researches. On the basis of this theory author
will have an opportunity to directly use research ideology
of complex systems (Rutkauskas, 2012; Innes, Booher,
1999).
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TABLE I.
LITERATURE ANALYSIS OF FACTORS IMPACTING FINANCIAL SYSTEM IN THE FUTURE THE MOST (COMPOSED BY THE AUTHOR)

+

+

Anbar, Alper, 2011

+

Ayadiir kt.,2008

+
+

+
+

Yartey, 2008

+
+

+
+

+
+
+
+

Demirgüç- Kunt , 2012

+
+

Naceur, ir k t., 2010

Beck ir kt. 2008

Castren et al.; 2009

Hamersley A. Et al.; 2011

Zeman, Jurča; 2008

+

William F. Bassett et al.;
2010

+

Hoggarth, Loagn; 2005

+
+
+
+
+
+
+

Babouček; 2005

+

Quagliariello; 2003

Shu; 2002

Blaschke, Jones; 2001

Arpa et al.; 2001

+
+
+

Gambera; 2000

Interest rate
State bond issue
Household income
Number of bankruptcies
Credits for business clients
Real estate inflation
Exchange rates
Share price
M2
M1
Production
Commodity prices
TUI

Diana Bonfirm; 2008

Denuit, Kirilliouk, Segers,
2015
Business cycles
Unemployment
Regulation
Credits not for business clients
Household consumption
Public sector consumption
Export
Import
GDP (change)
Infliation (consumer price index change)

+
+

+
+
+
+

+
+

+
+

+

+
+

+

+
+

+
+

+
+

+
+

+

+

+

+

+

+
+

+
+
+
+
+
+

+

+
+

+

+
+
+

+
+

As a separate challenge analyzing problems of sustainable development in the context of complex systems methodology raises an issue of separate factors and causal
relationships standardize metrics among them...
So, correlation analyses (more than 2800 completed):
calculated coefficients of correlations, determined their
importance levels. Checking the importance of correlation
coefficient it is transformed into value z, which is normally
distributed (z-transformation). Then normalized distribution is calculated while integrating received standard normal distribution, importance (or reliability) level is
obtained. Regression analysis is performed in case of significant correlation, coefficients are calculated, determined
their reliability level. Based on regression analyses of one
dependent and two independent variables where independent variable – asset of financial system, formed multivariable regression dependency between asset of country’s
financial system and various factors impacting its growth –
results are provided in Table II.
In the first stage of the research, as it was mentioned before, 4 the greatest impact on the financial system in the
long-term making factors were selected.
Suppose that these factors really have the greatest opportunity to impact the development of finance.
For the empirical aprobation historical data from 2008 to
2014 was selected, data bases of ECB, Eurostat, World
bank etc. was used, examined and processed more than
22000 primal data. Research covers macroeconomics indicators, no data from separate businesses (microeconomic
level).
19 countries from Euro zone participated in the research,
they were investigated separately, in order to avoid autocorrelation effect.

+

Factors having the greatest impact on asset of financial
system were analyzed in the empirical research, aimed to
find out, what factors and what values of theirs have the
greatest probability to keep the sustainable development of
financial system.
In countries where dominates banking sector based financial system, greater impact on asset growth of financial
system has the development of crediting system. This is
proved by calculated correlation between the asset of financial system and the ratio of provided credit to private
sector. Correlation coefficient by data of 2009 is equal to
0.99, therefore t statistics is equal to 0.74 and its reliability
level p is equal to 0.001.
That means that correlation coefficient is reliable with
probability of 99.9%. Determination coefficient is equal to
0.94 which means that 94% of the asset of financial system
change can be explained by the impact of crediting to private sector. Regression coefficient β which is equal to 0.94
shows that 1 percentage point change in crediting to private
sector proportion leads to an increase of 0.94 percentage
point in asset of financial system; p value is equal to 0.005
which means that coefficient is reliable with a probability
of 99.5%. Free variable of the regression α is equal to
93.01. A summary of correlation-regression analysis results
can be seen in Fig. (1) and Table II:
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In order to summarize obtained results, a set of regression equations could be made where independent variable
would be the asset of financial system and dependent –
already defined factors that had statistically significant
dependency from mentioned independent variables,
grouped by dependency from exact independent variable.
In this way regression equations were formed. Calculated
regression dependencies can be written in a form of regression Eq. (1):
,
Where:
Dc – credit for private sector;
Nd – whole credit without public debt;
Bm – amount of money (cash);
GDPd – GDP deflator.

Fig. 1. Graphic reflection of assets and credit correlation (composed by the author).

In the Fig. (1) one of the most important factors, impacting the asset growth of country’s financial system, can be
seen. Due to limitations regarding the number of pages, the
author will not provide graphic characteristics of other
factors. Generalized results and the most important indicators of correlation-regressions analysis are provided in the
following table.

V. CONCLUSION
Sustainable growth of country’s financial system – continuous process while sustainability of country’s financial
system – intended state of government and central bank of
the country. “Value” created by the system is the asset of
financial system. In the concept of the author asset in the
long-term should not decrease with time while in the shortterm shocks sources of created “value” has to be saved
which should return growth of the financial system to the
point of equilibrium.
Based on the main guidelines of this concept - common
enlargement of today’s sustainable growth level, risk minimization, economic stability, effective distribution of resources (capital), competitive and balanced environment
was tried to assess quantitatively.
The sustainable growth concept of the country’s financial system in the country extended with the correlationregression analysis helped to find numeric characteristics
and causal relationships among factors in the research.
Based on the conclusion of the research, a multivariate
regression dependency between the asset of financial system and factors impacting it was formed. Statistically significant positive dependency from the asset of financial
system showed: credit provided for private sector, whole
credit minus without debt, amount of money (cash), GDP
deflator.
Empirical aprobation highlighted a great impact of analyzed factors. Analysis showed that, it is easy to apply in
practice the correlation-regression analysis method for
determining the financial system for the sustainable growth
of the biggest factors affecting the causal relations and their
impact on the size. This method can be used when having a
big amount of criteria and due to that the results of the
analysis and valuation accuracy are not harmed.

TABLE II.
FACTORS IMPACTING FINANCIAL SYSTEM IN THE
FUTURE THE MOST (COMPOSED BY THE AUTHOR).
SUMMARY OUTPUT

Regression Statistics
Multiple R

0.998189

R Square

0.996381

Adjusted R Square

0.994773

Standard Error

5.315608

Observations

14

ANOVA
df

SS

MS

4

70017.71

17504.43

9

254.3012

28.25569

13

70272.01

Regression
Residual
Total

Intercept
Domestic credit to privat
sector by banks (% of
GDP)
Net domestic credit
(current LCU)
Broad money (% of
GDP)
GDP deflator (base
year varies by
country)

Coefficients

Standard
Error

t Stat

93.93175

14.36466

6.539086

F
619.501

Significance
F
5.66E-11

P-value
0.000107

0.940166

1.26458

0.743462

0.476161

0.905587

0.407099

2.224491

0.053173

0.75012

0.445702

1.683008

0.126665

-0.73814

0.180535

-4.08862

0.002723

(1)
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Industrialization or knowledge economy strategy of the
sustainable development in Ukraine
Sergii Voitko1, Mariia Kokoruz 2
Abstract. The study focuses upon industrialization
processes, as exemplified with the help of newly industrialized
countries, and its influence over the environment. It
investigates into the necessity of knowledge economics, the
principles of which may be used in the economy structuring
process, meeting the requirements of the sustainable
development pillars.
Index Terms: newly industrialized countries, sustainable
development, Kyoto protocol, knowledge economics,
information technologies.
JEL: L16, D83, Q01

Object of a research is the realization of achievements
of the effective development in the newly industrialized
countries, aimed at implementation of these achievements
in the national economy. Quantitative analysis of data,
systemic and complex approaches have been employed in
the study. Sources of information include the official data
from the World Bank, United Nations Framework
Convention on Climate Change and World Economic
Forum, the works of (Dominique Foray, 2004), (Leonardo
Masai, 2011) and (Pavel Bozhyk, 2006).

II. PECULIARITIES OF THE PRESENT STATE
DEVELOPMENT OF THE “NEWLY INDUSTRIALIZED
COUNTRIES”

I. INTRODUCTION
Imbalances in the world economy under the conditions
of a lingering global economic crisis cause a need in
developing and realization of innovative approaches to
reforms and structural transformations, which would
provide a solid base for the long-term economic growth of
a country.
To establish an innovative base plays an important role
at the moment in Ukraine, when the country’s own strategy
for development is under consideration. Hence, the
research work, investigating into the possible ways of
restructuring of the national economy in the crisis situation
is relevant. We aim at investigating into the possible ways
of economy transformation from the raw-processing type
(coal, metals) to the economy, bases on the principles of
knowledge. International economics is filled with examples
of economic growth.
Currently, newly industrialized countries serve as an
outstanding phenomenon: they have reached high rates of
growth in less than half of a century. Results of their
performance stimulate the exchange of their experience in
those countries, the economies of which require changes
and restructuring, in order to provide a sustainable
economic growth and create decent conditions for the
society.

Experience of foreign countries is one of the factors
playing a leading role in developing a strategy of a
country’s economic growth. In the current context, when
crisis has become an inherent part of the everyday life,
Ukraine is situated on the crossroads of radical changes:
implementation of reforms and structural transformation
may lead to forming of a relatively new base for the
economic growth.
International arena has witnessed a lot of cases of
economic upturns and downturns, which have been
characteristic for countries at some stages of their
development. One of the bright examples of such a growth
is the group of newly industrialized countries (NIC). Due to
their rapid economic growth, they have been attracting
attention of the scientists since the second half of the
XX century. Transition to a new level, with which the
NIC countries can be characterized, is a necessity for
Ukraine. Hence, experience of their development can serve
as fundamental when forming Ukraine’s own strategy.
Foreign scientists, such as P. Bozhyk (Bozhyk P., 2006)
define a range of countries, which belong to the group of
NIC. The list comprises China, India, Thailand, Malaysia,
Philippines, Indonesia, South Africa, Turkey, Brazil and
Mexico. Each of the countries is illustrates economic
upturn, which is mainly projected through the positive
dynamics of their GDPs.
As it can be seen from the figure 1, during 1992-2014
the ratio of GDP per capita grew significantly, regardless
the slump in 2009 as a response to the world financial crisis
in 2008. With the help of a trend-line, we can observe, how
since 2002 an upward trend in the GDP per capita in these
countries has developed. Comparatively, rates of change in
the GDP per capita in Ukraine (which, according to the

1
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Mariia Kokoruz is a Master Student at the International
Economics Department, National Technical University of Ukraine
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official World Bank data, has been bigger than the amount
of the GDP per capita in Philippines for the last two
decades) is heterogeneous.
At the time, when NIC are facing a substantial upward
trend in their growth, Ukraine is experiencing a period of
decline, which is demonstrated with the help of fluctuations
in the GDP per capita.
Amid the countries in question, Ukraine has faced the
sharpest decline in the GDP per capita – 23.5% in 2015
comparing to the previous year. In the meanwhile, change
in the GDP per capita in the newly industrialized countries.
is fluctuating from a slight drop of 4.1% in Turkey to a
substantial rise of 17.2% in Brazil. However, such kind of
improvement is not completely poses advantage.
Repercussions of the economic growth in the newly
industrialized countries are negatively projected onto the
environment. Forced industrialization, dramatic boom in
manufacturing of goods leads to the increase in the
emission of industrial waste into the atmosphere. Carbon
dioxide emissions are the most frequent, they cause the
greenhouse effect to appear, which in its turn, leads to the
increase in the air temperature in general.

emissions during the scope of 20 years: from 1992 (when
the UNFCC was signed) till 2012 (the expiration of the first
commitment period of the Kyoto protocol). By the end of
2011, the group of newly industrialized countries was
among the largest producers of carbon dioxide in the world,
as the percentage of emissions amounted up to 40% of the
total emissions recorded. Remarkably, China alone
produced more that 26% of carbon dioxide emissions. In
the meanwhile, besides the newly industrialized countries,
percentages of the emissions in the US, EU-27, Japan and
Russian Federation were also significant. Hence, a rapid
socioeconomic development, by which the newly
industrialized countries are classified into a specific group
of countries in the international arena, is directly causing a
negative impact over the environment.

III. EFFECTS OF INDUSTRIALIZATION AND THEIR
IMPLICATIONS IN THE ENVIRONMENT.
Atmosphere is a good of mankind as of right. To
prevent the negative impact on the atmosphere is the most
important task of every country, which since the 1990s has
become one of the most relevant tasks in the agenda of
international cooperation. World society pays more
attention to the current state of the environment and
possible ecological implications, the performance of
industrial countries may lead to. One of the cruelest
enemies of the environment is the greenhouse gases, which
are brought about by the anthropogenic activities. These
gases are adding up to the creation of the global warming
on the planet. Preventing the development of the global
warming and eradicating its repercussions is of a high
importance, especially within the framework of the
sustainable development, a concept which is currently the
leading objective of the modern society.
The UNFCC (United Nations Framework Convention
on Climate Change) – international treaty which was
negotiated in 1992, aims at stabilizing the concentration of
greenhouse gases at a level, that does not cause a harmful
anthropogenic influence over the climate system. In 1997,
the Kyoto Protocol was adopted, and it entered into force in
2005. The protocol binds developed countries and those
with transition economy to cut down on and to stabilize the
emissions of greenhouse gases during 2008-2012 at the
level of 1990. The treaty was signed by 187 countries in the
world, and the newly industrialized countries also
participated (UNFCC, 2015).
By employing the official statistic data, published by
World Bank (World Bank, 2015), it is possible to analyze
the dynamics of change in the amount of greenhouse gases

Fig. 1. Dynamics of the GDP in the group of newly industrialized
countries and Ukraine, 1992-2012*
Source: own representation

Within the period of 20 years, from 1992 till 2002, the
amount of carbon dioxide emissions tripled in Malaysia,
Indonesia, India and Thailand, whereas in Brazil and
Turkey the percentage doubled. Mexico, South Africa and
Philippines faced the negative for the environment positive
growth of approximately 1.5 times. Industry in China,
where the economy represents a high speed of growth
during last decades, can be characterized with a dramatic
increase of carbon dioxide emissions, which was equal to
3.5 times. By large, total amount of the emission in the
world increased gradually by 1.5 times by the end of 2011,
as comparing to 1992. The calculation proves the negative
impact of the environment the industrial countries are
causing.
Objectives of the Kyoto protocol, ratified in all of the
newly industrialized countries, were not meet: in every
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At the time, when innovation and technology are an
integral part of any sphere of social life, focus on
implementation and usage of technologies is reasonably
justified, when the long-term growth is considered.
One of the mechanisms to implement in the
development strategy is the knowledge economics, a
relatively new concept, which aims at creating a highlytechnological information society. Such a model of
economic growth, comparing to the model of industrial
development, is characterized with a less impact over the
environment and meets the requirements of regulation of
the greenhouse effect creation, as it does not imply the
fossil fuel energy usage in an environment-harmful
amount.
Nowadays, knowledge economics is a key paradigm of
the progress in the societal development. Employment of
knowledge as a factor for economic growth and increase in
production volumes, intellectualization of structural
processes, usage of high-tech software (for instance,
information communication technologies), innovations etc.
are necessary elements, characterizing the essence of
knowledge economics as realized into practice. Application
of its principles in management systems of micro-, mezzo-,
and macro-levels is a first priority task (Foray, 2000).
Market of information-communication services may
serve as a bright example for that: analysis of the data,
published by the World Economic Forum proves that the
newly industrialized countries do not possess the reputation
of those taking up leading positions in innovation and
technology ratings in the world. Situation in Ukraine is
similar.
Overview
of
the
information-communication
technology market in 2015, performed by the World
Economic Forum, provides detailed information on the
information-communication technologies in the majority
countries in the world. According to the Global
Information Technology report (World Economic Forum,
2015) the level of education in Ukraine is one of the
highest in the world, as the country holds the 8th position in
the ranking list. The quality of educational training of ICT
specialists ranks at the 30th position. It is worth paying
attention, that the Ukrainian government does not stimulate
the usage of ICT in the working process: by estimation,
with the usage of ICT in the working process Ukraine holds
the 136th position in the rating, and by the level of
successful promotion of ICT in the society – place 115th.
The radar diagram provides detailed information on the
specific indicators, which were investigated into in the
report. Indicators are heterogeneous: on the contrary to the
newly industrialized countries, Ukraine has high level of
education, literacy of the population, which might serve as
a basis for further development. Yet, neither the indicators
characterizing political environment, nor the indicators on
the usage of ICT in businesses or the economic impact of
ICT, are not one of the highest.
Malaysia has the best system of ICT among the newly
industrialized countries, whereas the ICT sphere in India is
at a far lower level. Chart 1 represents the change in the
integral rating on the ICT network readiness in a country.

country in the group, the amount of the carbon dioxide
emissions (which is the most frequently produced one
among all the greenhouse gases) into the atmosphere
exceeded the level of 1990, which was contrary to the
conditions set by the agreement (Massai, 2011).
Such an increase in the carbon dioxide emissions into
the environment has been accompanied with the alongside
increase in the fuel fossils energy consumption: in every
newly industrialized country, the percentage of it has
grown during the two decades. According to the data,
officially provided by the World Bank (World Bank, 2015)
one can observe the linear interdependence: the increase in
the fossil fuel consumption leads to the increase in the
carbon dioxide emissions into the atmosphere.
At the time, when the world is desperately searching for
the alternative ways of energy production – “a
philosopher’s stone”, that will not only extend the duration
of planet’s resources usage, but also will not lead to the
pollution of the environment, the situation in newly
industrialized countries might be alarming.
Accordingly, for the country, which policies’ meet the
requirements of the Kyoto protocol, development strategy
based on the intensive industrialization contradicts the high
standards of a healthy society with a quality life - the core
of sustainable development paradigm.

IV. IMPLEMENTATION OF THE KNOWLEDGE
ECONOMICS INTO THE COUNTRY’S DEVELOPMENT
STRATEGY
Having adopted the Kyoto protocol in 2004, Ukraine
belongs to the countries, which have reduced the carbon
dioxide emissions by 2012. According to the results on the
emissions estimated, in 2009 the amount of carbon dioxide
emissions in Ukraine dropped by 62.7 % comparing to
1990 (Massai, 2015).
November 2015 is officially a beginning of a new stage
of reducing the greenhouse effect. Summit in Paris in
November 2015 – conference of the member-countries of
the UN regarding the climate change – was about reduction
of the carbon dioxide emissions into the atmosphere as a
result of less fuel fossil energy combustion (UNFCC, 2015).
Currently, the agreement implementation is at its
preliminary stage, signing of the agreement is scheduled to
April 2016, and it is bound to come into force only if 55
countries, producing no less than 55% of the greenhouse
gases in the world sing it.
Ukrainian government’s determination to carry out the
economic activity meeting the requirements of the
sustainable development implies little harm to the
environment. This is diametrically opposite condition,
which harness the realization of forced industrialization
according to the newly industrialized countries’ scenario.
Hence, the need for alternative ways of crisis recovery,
different from those ones, implemented in the newly
industrialized countries, and a shift-over to a new quality
level of societal development, is very topical.
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Ukraine, as compared to the NIC, is situated in the middle
Ppines and South Africa in terms of innovation and
technology in the ICT.
Source: own representation

of the list, outstripping India, Brazil, Mexico, Phili
industrialized countries, have been illustrating a rapid
increase in their socioeconomic development, we have
justified that the development strategy based on the
industrialization of country’s economy is contradictory to
the principles of sustainable development, as it can lead to
the environment-harmful activities. Taking into account the
worldwide concern about negative implication of
anthropogenic activities over the environment, further
orientation towards industrialization as a priority in the
development strategy is ambiguous, for it may lead to the
considerable increase in the amount of greenhouse gas
emissions, especially of the carbon dioxide emissions,
harness reaching the objectives to reduce the greenhouse
effects – the main task in the agenda of the world society.
By large, the modernity is rightfully featured with the
integration of technology and innovation into every sphere
of everyday life. A deep investigation of the highly
intellectual development on the basis of knowledge
economics can serve as a key to solving the problem in
question. Ukraine is amid the leaders in the market of IT
services. Therefore, to provide a favorable environment for
the market development, aiming at its prioritizing, can
serve as a positive scenario, the crisis recovery strategy
may be directed to.

Such attention to the information-communication
technologies is caused mainly by the expansion of the ICT
dimension, which includes not only the Internet and
communication services, but also provides characteristics
for the unified technologies, e.g. information technology
(IT).
Unlike other components of the ICT sphere,
informational technologies in Ukraine, is a significant
achievement that proves to have a considerable influence
over the development of the country over the last 10 years.
Ukraine is among the Top-5 countries in the world, which
are providing high quality freelance IT-services. In terms
of the number of certified IT-specialists, Ukraine belongs
to the top 10 countries in the world. Speaking about
outsourcing IT services, Ukraine is amid top-30.
Remarkably, in the list of Top-100 highly technological
countries to outsource the IT services, Ukraine has been
awarded the 11th place.
Analytic investigation into the official data, published
by the National Bank of Ukraine, illustrates that the export
of IT services had grown from 2005 till 2014 by 35.37
times (according to the balance of payments), from 42
million USD in 2004 up to 1.5 billion USD in 2015.
The IT market in Ukraine can be characterized with a
rapid growth and upturn: by calculation, gross share of IT
services in the GDP of Ukraine in 2015 amounted up to
2%. Currently, there are 73517 IT projects taking place in
the country. Overview of the market states that such cities
as Kyiv, Kharkiv and Lviv are those with the highest
concentration of IT companies, the total number of which
amounts to 384 (Antonyuk, 2015). Taking all the above into
consideration, we can conclude that the high quality
preparation of IT specialists in necessary, as it can form a
base for the successful realization of principles of the
knowledge economics in future.
Therefore, directing special attention towards the IT
sphere can play a crucial role in further development of the
country. Highly intellectual work in the IT field is a
realization of the knowledge economics in practice. With
the increase in the percentage of IT services, market
expansion and multi-dimensional support of the favorable
climate for the IT-market functioning, the investment,
technological and innovative platform for the potential
long-term growth can be formed.
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CONCLUSIONS
On the basis of the research conducted, it has been
concluded that the experience of foreign countries plays an
important role, when the problem of recovery from a
lingering crisis appears. As exemplified with the newly
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Economic and Educational Characteristics of the First
Cluster of the Developing countries
Georgi Naidenov1, Kaloyan Haralampiev2

Abstract. We present briefly the project "Clusters of
Capitalism. Typology and Dynamics of Capitalist
Economies", continued in 2014 under the title "Identification
and Comparative Analysis of the Types of State Capitalism
and the Types of Liberal Capitalism (Based on Cluster
Analysis)." It is a study in which for the first time the
typology of the capitalist way of production has been done
inductively, not deductively, and with the application of
modern statistical methods. We examine the economic and
educational characteristics of one of the twelve revealed
distinctive types of capitalism in the twentieth century,
namely the First cluster of the developing countries.
Index Terms : Cluster analysis, types of capitalism, liberal
capitalism, state capitalism, developing countries
JEL: R10, O10, L60.

In time and space there are different clusters of
countries with a similar way of production depending on
the specific natural and climatic conditions, particular
historical development, etc. Each of these clusters
represents a specific type of capitalism. The next step in
the scientific research of the types of capitalism is to
establish these original types of capitalism not in a
deductive, but in an inductive way. This means to
establish the original types of capitalism in a natural way,
i.e. through a cluster analysis according to several main
indicators.
In order to conduct the clustering, we collected data
regarding three main indicators:
- degree of country development which is examined
through the gross domestic product per capita of
the countries;
- share of the state sector in the national economy.
For it we use an expert appraisal based on a fivestage scale:
• Share of the state sector up to 20%
• Share of the state sector between 20% and 40%
• Share of the state sector between 40% and 60%
• Share of the state sector between 60% and 80%
• Share of the state sector over 80%
- participation of the state in the re-distribution of
the Gross Domestic Product, which is examined in
two ways: a) we trace the dynamics of the relative
share of governmental revenue compared to the
gross domestic product; b) we trace the dynamics
of the relative share of governmental expenditure
compared to the gross domestic product. Then, we
take the smaller relative share.
The methodology of statistical analysis of data and
clustering is “hierarchical agglomerative clustering”. The
countries are grouped in qualitatively homogeneous groups
based on the values of the three quantitative indicators.
The period for which we found time series of statistical
data long enough for a minimum of countries is from 1900
to 2005. The step that we use is 5 years.
As a result from the clustering for each of the 22 fixed
years we received four to ten clusters. In each cluster there
are between 1 and 34 countries.
We found out that there are cores of countries (or a
cluster state) that last successively for a longer or shorter
period of time during these 22 fixed years. With the flow of
time the cores “attract” other countries or vice versa – some
countries “run away” from their cluster. We identified
twelve such „cases” and think that they develop in time and
become original types of capitalism. Provisionally, we

I. CLUSTER ANALYSIS OF THE TYPES OF
CAPITALISM

Most often, in order to distinguish the types of capitalism
the dichotomy, liberal capitalism – state capitalism is
applied. Societies of liberal capitalism are those societies
that have a democratic political system, a limited state
sector and minimized state intervention in the economic
processes. Societies of state capitalism are the societies
where the state has a significant role in both economy and
politics.
For a long time West European capitalism was
considered the only authentic, autochthonous and
natural one. The capitalist development of the countries
from the second and third echelons of capitalism is
considered successful only on condition that the
development resembles the development of the countries
from the first echelon. Over the last decades a new view
has established – the view that the different countries and
regions realized the transition from traditional, patriarchal
society to modern capitalist society in a specific way. The
prevailing opinion is that there are different types of
capitalism and that each of them is natural and authentic
for the countries and regions where the transition is being
carried out.
1
Georgi Naidenov is with the Faculty of General Economics,
Department of Economic Sociology, University of National and
World Economy, Sofia, Students Town, Bulgaria
2

Kaloyan Haralampiev is with the Faculty of Philosophy,
Department of Sociology, Sofia University “St. Kliment
Ohridski”, 125, Tsarigradsko shose, Bulgaria
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designate these clusters as First “West European” cluster;
Second “West European” cluster; First “Latin American”
cluster; Second “Latin American” cluster; First “East
European” cluster; Second “East European” cluster; “the
USA”; “Japan”; First “Arab” cluster; Second “Arab”
cluster; First cluster of the developing countries; Second
cluster of the developing countries.1
The designations “first” and “second” refer to: a) their
earlier or later emergence in time; b) longer or shorter
duration.
We would like to state explicitly that the names we
suggest are only the first step towards the determination of
the type of capitalism of each cluster. At this stage the
names of the clusters are so to say geographical. Later, we
will try to find a suitable name for each type of capitalism –
liberal or state – of the clusters. This can be done after the
examination of the characteristics of the particular type.
Having done the clustering with reference to the three
indicators, we gathered statistical information with
reference to 20 more indicators, grouped in four sections:
economic indicators; social indicators; demographic
indicators and infrastructural indicators. Together with the
three main economic indicators, the indicators become 23 –
nine economic, three social (in the sphere of education), six
demographic and infrastructural ones. Our main source of
primary data was B. R. Mitchell’s book “International
Historical Statistics. 1750-2005”. It has three volumes
respectively for Europe, for North and South America and
for Africa, Asia and Oceania. The indicators we used are
the result of recalculation based on capita or 1000 people
(1 000 000 people respectively) of the population.
The nine economic indicators are: GDP per capita,
annual growth rate of GDP (%), share of GDP allocated by
the state (%), share of the state sector in national economy,
unemployment (% of overall population), unemployment
(% of workforce), industrial (labor) disputes (per 1000 000
people of the population), employees involved in industrial
(labor) disputes (per 1000 people of the population), days
lost because of industrial (labor) disputes (per 1000 people
of the population).
The social indicators are from the sphere of education
and they are: children in primary and secondary schools
(per 1000 people of the population), teachers in primary
and secondary schools (per 1000 people of the population),
university students (per 1000 people of the population).
The six demographic indicators are: birth rate and
death rate, life expectancy, infant mortality, coefficients of
emigration and immigration.

The five infrastructural indicators are: Length of the
railway (kilometers per 1000 people of the population);
Freights transported by trains (tons per capita); Passengers
transported by trains (per capita); Postal services (letters
per capita); Telegraphic services (telegrams per capita).

II. DYNAMICS OF THE COMPOSITION AND A
GENERAL CHARACTERIZATION OF THE FIRST
CLUSTER OF THE DEVELOPING COUNTRIES
The number of the countries in the First cluster of the
developing countries is not big. For the period 1970-2005
there is only one year, 1975, in which the cluster included a
relatively big number of countries: Algeria, Ghana, Egypt,
Ethiopia, Zaire, India, Iraq, Kenia, China, Tunisia and
Chile. For the rest of the period it includes several
countries only. In 1995 it includes two countries onlyBurma and India and in 2000 and 2005 it consists of India
only. India is part of the cluster throughout its existence.
Obviously, it is its economic development that is indicative
of the key features of the First cluster of the developing
countries.
TABLE 1
COMPOSITION OF THE FIRST CLUSTER OF THE

Year
1970
1975

Degree2
3S
4S

1980
1985
1990

5S
5S
4S

1995

3S
1S
1S

2005

DEVELOPING COUNTRIES

Composition
Algeria, Ethiopia, India, Iraq
Algeria, Ghana, Egypt, Ethiopia,
Zaire, India, Iraq, Kenia, China,
Tunisia, Chile
Ghana, India, Somalia, Sudan
India, Yemen, Kenia, Tanzania
Burma, Vietnam, Egypt, India, Kenia,
Tanzania
Burma, India 2000
India
India

The “geography” of the cluster shows that there are
mainly countries from Africa and Asia (South and
Southeast). There is a country from Asia Minor in it twice
only – Iraq in 1970 and 1975, and a South American one
once only – Chile in 1975.
The economic development of the cluster throughout the
whole period is that of state capitalism. In the beginning
the cluster had medium values of state intervention and
share of state ownership in economy – 3D. In the 80s these
two indicators showed a decrease and the cluster reached
low rates of state intervention and share of state ownership
– 5D. From the early 90s the degree of state intervention
and share of state ownership went up and reached 1D,
which was the highest rate of these two indicators.

1

We use quotes for these provisional names in order to show that:
- when the name of the cluster is collective like the First “West
European” cluster the quotes show that the cluster includes
countries that are not from the given geographical region. (In the
particular example, these are more often Australia, New Zealand
and Canada.)
- when the name of the cluster includes one country only like “the
USA”, the quotes mean that this country is the core of the cluster
and that over the years it includes other countries. (In the
particular example Australia and Switzerland often appear
together with the USA.)

2

ХS stands for state capitalism. The scale has eight degrees. The
bigger the number, the less the state participation in the economic
processes and the weaker the state capitalism is. The smaller the
number, the stronger and “harsher” the form of the established
state capitalism is.
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What is typical for the political systems of the countries
from the cluster is that in most of them there was
established some form of authoritarian regime. The
“mildest” form of authoritarianism was observed in India –
authoritarian parliamentarism. There was a “socialist”
country in the cluster only in 1975. However, most of the
regimes in the other countries were more or less influenced
by the “socialist” ideology.

March 2016

1980 to 9,2% in 2005. There was only one very short
period of decrease – between 1995 and 2000. In the
conditions of a demographic boom, this rate of GDP
growth conclusively proved the successful economic
development of the First cluster of the developing countries
in the 80s and 90s of the ХХ century and the first five years
of the XXI century.
10

9,2
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III. ECONOMIC CHARACTERISTICS OF THE FIRST
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CLUSTER OF THE DEVELOPING COUNTRIES

7,1

7
6

GDP per capita. There are two periods in the dynamics
of the GDP per capita of the First cluster of the developing
countries. The first period includes the 70s of the ХХ
century. During this period the GDP per capita fell. This
did not mean poor economic development since most of the
countries registered a demographic boom for the period. It
did not mean a very good economic development either.
For 25 years after that period there was a considerable
increase in the GDP per capita of the First cluster of the
developing countries- from $1015,9 in 1980 to $2423,0 in
2005. The demographic boom continued during that period.
These two circumstances indicated a successful economic
development. It was during that period that a trend of
“weakening” of state capitalism began. The “mild” forms
were replaced by “severer” and stronger forms of state
capitalism. In 2000 and 2005, when the cluster consisted of
India only, state capitalism was in its highest form – 1D.
Obviously, the strong state capitalism of that period of the
cluster’s development was favorable for the economic
development.

5,1

5

4,4

3,9

4
3

2,3

1,8

2
1

0,2

2005

2000

1995

1990

1985

1980

1975

1970

1965

1960

1955

1950

1945

1940

1935

1930

1925

1920

1915

1910

1905

1900

0

Annual growth rate of GDP (in %)

Fig. 2. Annual growth rate of GDP

Share of GDP allocated by the state. The dynamics of
the share of GDP allocated by the state is unsustainable. It
is characterized by sharp rises and falls and, on the whole,
the trend is downward. The share of GDP allocated by the
state went down from 17,9% in 1970 to 10,7% in 2005.
This means that the form of the state capitalism, namely its
strong form, is determined not by the share of GDP
allocated by the state, but by the other factor – the share of
state ownership in the national economy.
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Fig. 1. GDP per capita

Share of state sector in national economy. During the
observed period the share of the state sector in the national
economy was high and showing an upward trend. During
the last decade, when the cluster consisted of India only,
the rate reached its highest values. That was why it
determined the form state capitalism as a strong one.
Unemployment
(%
of
overall
population).
Unfortunately, the dynamics of unemployment (% of
overall population) is an indicator of processes that are
extremely negative from a social point of view. For a
period of 25 years unemployment rose dramatically. This is
typical of the rapidly industrializing countries. The pace of

Annual growth rate of GDP. The same two periods that
were observed in the dynamics of the GDP per capita can
be observed in the dynamics of the annual growth rate of
GDP. In the 70s of the ХХ century the annual growth rate
of GDP went down. As it was already mentioned, this did
not mean poor economic development since during this
period there was a demographic boom in most of the
countries. It did not mean a very good economic
development either. For 25 years after that period there was
a considerable increase in the annual growth rate of GDP of
the First cluster of the developing countries – from 0,2% in
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increase in the number of jobs in industrial centers is not
sufficient to ensure the „absorbing“ of the rural workforce
flooding the cities. From a purely scientific point of view,
these processes could be defined as a transformation of the
hidden seasonal rural unemployment into explicit
unemployment in industrial centers. Obviously,
unemployment is a more serious problem for the First
cluster of the developing countries.

After the sharp rise during the period 1970-1975 the
number of industrial (labor) disputes went down until the
end of the observed period. With the exception of 1980, the
number of employees involved in industrial (labor)
disputes did not go up either. However, the disputes
became more heated. Despite the fluctuations, the number
of the days lost because of industrial (labor) disputes (per
1000 people of the population) increased during the
observed period from 20,0 in 1970 to 28,3 in 2000.

5
4,5
4

3,8 3,8 3,8

3,5

3,5

IV. EDUCATIONAL CHARACTERISTICS OF THE
FIRST CLUSTER OF THE DEVELOPING COUNTRIES

4,0 4,0 4,0

3,0

3

Children in primary and secondary schools (per 1000
people of the population). Two periods can be
distinguished in the dynamics of the indicator “Children in
primary and secondary schools”. The first one is from 1970
to 1985 and it is characterized by two sharp rises and one
dramatic fall. On the whole, the number of children in
primary and secondary schools (per 1000 people of the
population) during that period increased considerably from
117,7 in 1970 to 193,0 in 1985. The dynamics of the
second period, from 1985 to 2000 is more balanced and
generally at the same level. Probably, a point of saturation
was reached in 1985.
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Industrial (labor) disputes (per 1 000 000 people of
the population); number of employees involved in
industrial (labor) disputes (per 1 000 000 people of the
population); days lost because of industrial (labor) disputes
(per 1000 people of the population).

Children in primary and secondary schools (per 1000 people of the
population)

Fig. 7. Children in primary and secondary schools

University students (per 1000 people of the
population). We can distinguish the same two periods in
the dynamics of university students. The first one is from
1970 to 1985. It is characterized by one sharp rise and two
falls, one of which very sharp. On the whole, the number of
university students (per 1000 people of the population)
remained almost at the same level with values varying from
2,9 in 1970 to 2,4 in 1985. During the next period – from
1985 to 2000 the trend was definitely upward. The number
of university students (per 1000 people of the population)
increased significantly from 2,4 in 1985 to 9,7 in 2000.
Compared with the First “East European” cluster these
values are lower.

Fig. 6. Industrial (labor) disputes, number of employees involved
and days lost
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CONCLUSION
- Definitely, the elites of the countries form the First
cluster of the developing countries have a successful
educational policy;
- Generally, the economic development of the cluster is
good. For example, the GDP per capita rose considerably
in the conditions of a demographic boom. The annual rate
of GDP growth is very good as well;
- There are some negative trends in the economic
development of the First cluster of the developing
countries, however. The most important one is the dramatic
rise of unemployment (% of overall population). This is
one of the key factors causing social tension and upheavals
in the First cluster of the developing countries.
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A concept of decision-making
in times of crisis and uncertainty
Maya R. Lambovska1

Abstract: This paper presents opportunities for applying
von Neumann – Morgenstern utility function as an instrument
for choosing an alternative to overcome crisis of the
organization. Choice between fuzzy triangular alternatives by
means of definite (crisp) von Neumann – Morgenstern utility
function is illustrated in this paper.
Index Terms: Crisis, decision-making, von Neumann Morgenstern utility function, fuzzy triangular number.
JEL: C65, M10

causes exceptional difficulties in the organization
functioning (Farlex, n.d.). In quantitative terms crisis finds
expression in critical values of the parameters used for
description of the organization’s status.
Depending on factors causing them, crises of the
organization are of different nature (type) - economic,
organizational, production, crisis of management and etc.
(Anguelov & Stoyanov, 2013). Type of the organization’s
crisis is associated primarily with the nature of:
•
Critical parameters describing the organization’s
status; and
•
Actions to overcome the crisis.
The organization’s crisis could be overcome by taking
appropriate actions by management of the organization.
These actions form the content of a particular alternative of
the crisis overcoming, called also “alternative solution” or
“solution”. By analogy with other processes of decision
making, the application of specific solution is preceded by
selection from among a predefined set of alternatives.
The concept of uncertainty is crucial to the elaboration of
the idea, proposed in this paper. Its author perceives
uncertainty in three aspects:
• Static aspect (to a moment or moments);
• Dynamic aspect (for a time interval or intervals); and •
Subjective aspect (related to subjects' confidence).
Uncertainty in static aspect (static uncertainty) is defined
as a state, characterized at any given time by lack of
enough information about the number and magnitude of
key environmental factors (Ostasiewicz, 1995, p. 249).
Static uncertainty is explained by absence of knowledge
about the object (Ramirez, 1998, p. 71).
Uncertainty in dynamic aspect (dynamic uncertainty) is
defined as a change, characterized by lack of enough
information about change in the number and level of
uncertainty of key environmental factors during a period.
The reason for dynamic uncertainty is ability of nature to
change (Garcia & Perez, 2002).
Uncertainty in subjective aspect (subjective uncertainty)
finds expression in vague (interval, fuzzy, probabilistic)
estimates (evaluations) of the subjects. Subjective
uncertainty is explained by uncertainty of subjects about
their knowledge of the object (Garcia & Perez, 2002).
It is assumed in this paper that environment of the
organization is uncertain in static, dynamic and subjective
terms.

I. INTRODUCTION
The aim of this paper is to present opportunities for
using utility function by von Neumann – Morgenstern
(hereinafter briefly called “utility function”) as an
instrument for decision-making in the organization in times
of crisis. In the present context decision refers to a choice
of the “best” (the best possible) alternative to overcome the
crisis. According to the author of this paper, type of the
organization’s crisis exerts influence on the nature of
alternatives to overcome it, but not the instrument for the
“best” alternative choice. In this sense the author's idea
could be applied to any type of organization’s crisis.
The most important limiting condition for this paper is
that the environment of the organization is characterized by
static, dynamic and subjective uncertainty.
1

•
•
•

•

The author of the paper has four purposes :
Clarifying her view about crisis and uncertainty;
Substantiating applicability of the utility theory of von
Neumann – Morgenstern in crisis context;
Clarifying specifics of using utility functions when
alternatives to overcome the crisis are described by
instruments of the fuzzy subset theory;
Illustrating the application of utility functions in
decision-making process when alternatives are
represented by triangular fuzzy numbers.

II. CONCEPT OF UNCERTAINTY AND CRISIS
According to the author's viewpoint, crisis of the
organization could be defined broadly as a state of
extreme danger, which stems from the behaviour of the
organization or of its environment factors, when this state
1.
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Some contemporary instruments for mathematical
description of qualitative evaluations (in this context,
alternatives of the crisis overcoming) are the ones of the
fuzzy subset theory – fuzzy subsets and fuzzy numbers.
Fuzzy subset theory is a branch of mathematics. It is
suitable for quantitative descriptions in terms of
subjectivity and uncertainty (Kofman & Aluha, 1992, p. 11).
Another case, in which the fuzzy subset theory is suitable,
is for forecasting when retrospective trends should not be
carried out in the future through forecasting by calculus of
probability methods.
Fuzzy subset is a subset of real number set R, which
elements have degree of belonging (membership) to this
subset in the interval [0, 1]. These degrees are described by
a membership (characteristic) function. Fuzzy numbers
(triangular and trapezoidal) are fuzzy subsets of the set of
real numbers R, when characteristic functions of fuzzy
numbers are normal (with at least one value “unit”), convex
and linear (Kofman & Aluha, 1992, p. 35). Fuzzy
subset/number could by represented by so called
representative number. One of these representative
instruments is Hamming’s number. Hamming’s number
(Kaufmann & Aluja, 1987, p. 65): a) is defined as a relative
linear distance between “naught” (0) and characteristic
values of the fuzzy number b) has a degree of membership
(possibility of occurrence) in the interval [0, 1].
In the author of this paper view, it is difficult to find
mathematical solution of the problem for description of
utility functions by fuzzy subsets or fuzzy numbers. The
reason is the unresolved question at this stage to meet the
requirement of the theory of von Neumann – Morgenstern
under which sum of the possibilities (which play role of
probabilities in the fuzzy subset theory) of the mutually
exclusive fuzzy alternatives in a non-degenerate lottery
(lottery without outcome which has probability 1) is equal
to unit number (Binger, 1988, p. 497-501). In this regard,
the application of both theories (the von Neumann –
Morgenstern utility theory and the fuzzy subset theory) to
the paper context involves a combination of alternatives,
described by fuzzy subsets or fuzzy numbers, and utility
functions, described by definite (crisp, with probability of
realization 1) numbers.
This proposed combination of instruments requires:
•
Introduction an additional limiting condition into the
paper – It consists in supporting the Savage opinion
about applicability of the decision-making theories,
using objective probability distributions (incl. utility
theory of von Neumann – Morgenstern), to subjective
probability distributions (Savage, 1954);
•
Using the expected utility value referred to the
Hamming’s number of the fuzzy subset/ number as an
evaluation instrument.
According to the author’s idea the evaluation process of
alternatives to overcome the crisis covers five stages:
•
Stage 1. - Determination of fuzzy alternatives to
overcome the crisis;
In the author’s view, alternatives to overcome the crisis
are generated by senior management of the organization
through various methods of expertise.

III. APPLICATION OF THE UTILITY FUNCTION TO
THE ORGANIZATION CRISIS

According to the author of this paper, top manager of
the organization should make decisions about crises
overcoming. He/she is responsible for achieving strategic
goals of the organization. In many cases this process
involves overcoming crisis situations. Decisions about
crises overcoming are crucial for organization’s survival.
Rational expectations of the top manager, including ones
for the efficacy of decisions (in this context, the efficacy of
alternatives to overcome the crisis), find expression in
his/her utility functions by von Neumann – Morgenstern.
The evaluation of alternatives of the crisis overcoming
through the top manager’s utility function the provides
information about what in his/her opinion is the expected
usefulness for the organization of each alternative
implementation, i.e. to what extent each solution is
expected to overcome the crisis. Thus, by the top
manager’s utility function an alternative is chosen which
he/she considers is with maximum expected utility or that
alternative will overcome the organization’s crisis most
successfully.
Utility functions are the instrument of the theory of
expected utility by von Neumann – Morgenstern.
Especially, they are mathematical instrument for
quantitative description of the subjective opinion of
decision-making person (in this context, top manager of the
organization) about alternatives potentialities to solve a
problem under uncertainty (Kini & Rayfa, 1981, p. 29). In
addition, utility function reflects the decision-maker’s
attitude to risk (risk averse - insurance, risk seeking
-speculative, and neutral). This attitude finds expression in
the risk premium and its trend of change. Risk premium
determines (Binger, 1988, p. 497-501) shape of the utility
function (convex, concave, and linear).
Determination of the decision-maker’s utility function on
a criterion compulsory requires:
•
Meeting a number of limiting conditions (von
Neumann & Morgenstern, 1947), which are
systematized hereinafter;
•
Using at least two scientific methods – method of
interview and method of lottery by von Neumann –
Morgenstern.
The alternatives evaluation by von Neumann –
Morgenstern utility theory is realized by calculating
expected utility of the alternatives and subsequent
ranking by their expected utility in descending order. First
is ranked the alternative with the highest expected utility. It
is called “preferable” alternative or the “recommended”
one. The expected utility advantage as an evaluation
instrument is that it not only reflects the forecasted effect of
a solution but also the possibility of its occurrence. This
advantage evolves from the way by which the expected
utility is calculated - as a product of the forecast (in this
context, evaluation) and possibility of its occurrence (Kini
& Rayfa, 1981, p. 89; Bonanno, n.d.).
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Mathematical description of alternatives is by fuzzy
triangular numbers (see Fig. 1). Fuzzy triangular number
has linear membership function and three characteristic
evaluations – one evaluation for degree 1 and two
evaluations for degree 0 (Kaufmann & Aluja, 1987, p.
202). This means a linear characteristic function of each
alternative. That function is formed of three characteristic
evaluations– one evaluation of possibility of occurrence 1
and two extreme evaluations (minimal and maximal) of
possibility of occurrence 0. The value of the alternatives
characteristic evaluations depends on the crisis depth.
•
Stage 2. - Determination of the decision-maker’s
utility function in accordance with the criterion
/criteria for the alternative choice;
Determination of the top manager’s (decision-maker)
utility function (see Fig. 2) regarding the alternatives
efficiency is a complex process. It is divided in two
sub-stages:
∗
First sub-stage - interview with the top manager; and
∗
Second sub-stage - mathematical determination of the
top manager’s utility function.
Top manager plays the role of interviewed person. The
purpose of the interview is to identify top manager’s
discrete evaluations for the utility of alternatives to
overcome the crisis.
The second sub-stage is associated with the
mathematical processing of the results of the first
sub-stage. This processing is realized by a variety
of mathematical instruments. Kini and Raifa describe
their use in detail (Kini & Rayfa, 1981, p. 133, 515). One
of these methods is the method of lottery of von
Neumann-Morgenstern. The theory of expected utility
of von Neumann-Morgenstern is based on that method.
In this sense, the issues covered in the interview
must be consistent with the specificity of the method of
lottery.
•
Stage 3. - Determination of fuzzy evaluations of the
alternatives utility;
As a result of this stage (see Table I and Fig. 3)
triangular fuzzy evaluations of the utility of various
alternatives to overcome the crisis are generated. Top
manager of the organization evaluates these utilities. Fuzzy
utilities are determined by putting alternatives from stage 1,
respectively their characteristic evaluations, into the top
manager’s utility function, generated in stage 2.
•
Stage 4. - Determination of expected utilities of
alternatives;
At this stage, expected utilities are calculated for the
Hamming’s representative numbers of fuzzy triangular
utilities of alternatives from stage 3. This stage involves
two procedures:
∗
Procedure 1 - calculation of: 1) the Hamming’s
number of the fuzzy utility of each alternative and 2)
the degree of membership of this Hamming’s number
(see columns 8 and 9 of Table I); and
∗
Procedure 2 - calculation of the expected value of the
Hamming’s number of the utility of each alternative
(see column 10 of Table I). Expected values have a
discrete nature in mathematical terms. They are shown
in Fig. 3.

Stage 5. - Choice of a recommended alternative to
overcome the crisis in the organization.
The recommended alternative to overcome the crisis is
the alternative with the maximal expected utility of the
Hamming’s number. Choice at this stage is preceded by
alternatives ranking according to their expected utility from
stage 4 (see column 11 of Table I).
•

III. APPLICATION OF THE UTILITY FUNCTION TO
CRISIS SOLUTION

The illustration of the author’s idea about solution
choice to overcome the crisis is elaborated in three
variants. They are generated in connection with the
different attitude to risk of the decision-maker:
•
Neutral attitude to risk (function U3 in Fig. 2);
•
Speculative attitude to risk – (function U1 in Fig. 2);
•
Insurance attitude to risk (function U2 in Fig. 2).
The present application of the utility functions meets the
following limiting conditions:
•
The von Neumann – Morgenstern axioms are valid
(von Neumann & Morgenstern, 1947).
•
Utility functions of the decision-maker are finite
(limited), monotonous and continuous for each value
of the criterion (von Neumann & Morgenstern, 1947).
•
There is proportional aptitude (inaptitude) to risk in the
decision-maker’s utility functions.
•
Lotteries, used for construction of the decision-maker’s
utility functions, are non-degenerate and consist of
mutually exclusive alternatives (von Neumann &
Morgenstern, 1947).
•
Additional limiting condition from section II is valid.
Alternatives to overcome the crisis and their utilities are
described by fuzzy triangular numbers (see Fig. 1).
Results from the evaluation process of alternatives to
overcome the crisis are represented as follows:
•
Result from stage 1. – in Fig. 1;
•
Result from stage 2. – in Fig. 2;
•
Result from stage 3. – in Fig. 3 and Table I, columns 5
to 8;
•
Result from stage 4. – in Fig. 3 and Table I, columns 9
and 10;
•
Result from stage 5. – in Fig. 3 and Table I, column
11.
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TABLE I
RESULTS FROM THE EVALUATION PROCESS OF THE ALTERNATIVES OF CRISIS

Fuzzy triangular
alternative for a=
№

Indicator

1.1
1.2
1.3
2
2.1
2.2
2.3
3
3.1
3.2
3.3

Fuzzy triangular utility for a=

0
0
by
0
1
min
min Hamming min

thousand units
1 2
3
4
1 Valuation by U1 (A~)
Alternative № 1
88
Alternative № 2
91
Alternative № 3
82
Valuation by U2 (A~)
Alternative № 1
88
Alternative № 2
91
Alternative № 3
82
Valuation by U3 (A~)
Alternative № 1
88
Alternative № 2
91
Alternative № 3
82

OVERCOMING

0
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min Hamming

1

utils utils utils
5
6
7

utils
8

Degree a of
Hamming's
number
%
9

Alternatives
Expected
utility value ranking
%
10=8*9/100

11

125 131
103 138
118 130

117 0,4
109 0,4
112 0,3

1 0,9
1
1
1 0,8

0,702
0,607
0,643

79,87
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0,561
0,497
0,549

1
3
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125 131
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109 0,8
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1
1
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1
1
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0,716
0,741
0,733

3
1
2

125 131
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1
1
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0,834
0,774
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Main conclusion of the ranks in Table I (column 11) is
that, under equal other conditions utility functions,
reflecting different risk attitude, classify alternatives of the
crisis overcoming in a different manner.

IV. CONCLUSION
This paper represents an author’s idea for choice of an
alternative to overcome the crisis of the organization under
uncertainty (static, dynamic and subjective).
Instruments used for the implementation of the author’s
idea are utility functions by von Neumann – Morgenstern
and fuzzy triangular numbers. Decision-maker’s
preferences are described by utility functions and
alternatives of the crisis overcoming are quantified by
fuzzy triangular numbers.
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The role of Project Portfolio Management for Corporate
Strategy Implementation
Matilda Alexandrova1, Lilyana Stankova2, Maria Mladenova3
Abstract The paper considers an up-to-date issue in project
management, namely the implementation of the project
portfolio
management
approach
in
contemporary
organizations and its relation to the corporate strategy. It
emphasizes on the premise that only if project portfolio
management is effectively aligned with the corporate strategy
a synergetic effect can be achieved facilitating the portfolio
success. The theoretical grounds outlined here are supported
by evidence from the practice on the basis of a case study
reviewing the system of project portfolio management in
Telenor Group Bulgaria at three levels – unit within the
organization, organization within the group, and the group of
organizations as a whole. A conclusion is derived regarding
the establishment and management of project portfolio as
inherent function necessary for the effective control over
projects execution providing their successful realization in a
multi-unit environment of a business group.
Index Terms: project portfolio, project portfolio
management, corporate strategy, Telenor
JEL: M10; O22; L29

supporting the realization of all project proposals, each
project has to compete for the provision of its required
resources (human, financial, material, information, etc.).
The management of a project portfolio is a complex
activity requiring assessment, selection, and synchronized
execution of projects oriented to the implementation of the
overall strategy of the organization (Alexandrova et al.,
2015). Compared to the operational decisions within the
project oriented organization – which are typically related
to the management of any project – the project portfolio
management is considered as a natural component of the
strategic management of the organization (PMI, 2013).

II. INTERRELATION BETWEEN CORPORATE
STRATEGY AND PROJECT PORTFOLIO
MANAGEMENT

As noted above, the interrelation between the project
portfolio and strategic priorities of the organization is a
central issue considered in the literature as well as a critical
task of Project Portfolio Management /PPM/. Before
anything else, any project strives to achieve a specific
business objective through the utilization of particular
competitive advantage.

I. INTRODUCTION
During the last decade issues related to project portfolio
management as well as project office management
sustainably evolve worldwide in the specialized literature
and studies in the field of project management. The role of
project portfolio management intensifies mainly due to the
identified necessity for achieving organizational flexibility
in projects realization along with diversification and
specialization of project activity results – all this in an
accelerating dynamics and increased complexity of the
business environment in which the project oriented
organizations operate. More and more managers –
including Bulgarian ones – focus their project management
efforts on the activities and decisions which will not only
lead to the success of the any particular project but rather
improve the results of the organization as a whole. This is
done with the clear understanding that the implementation
of the approach of managing a portfolio of projects is a
powerful lever for implementing the organizational strategy
and a specific source of competitiveness.
The project portfolio is defined as a group of projects
that are executed jointly and in parallel by a particular
organization (Archer & Ghasemzadeh, 1999). Usually, the
organization does not have all necessary resources for

Fig. 1. Hierarchical structure of project portfolio
Source: Thiry, M., Organizational Context. Chapter 2 in:
Thiry, M., D. Dalcher (Eds), Program Management. 2nd
Edn. Gower Publishing, 2015.
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Figure 1 depicts a general model which demonstrates
how the different strategic goals can be linked to the
realization of programs represented by a respective
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Model 3: Full scope – PPM covers all operations of the
organization which can be defined as „projectification“ of
the organization. An example for this is the Philips
Research company (in the group of Royal Philips
Electronics) where almost all activities are performed in the
form of projects with minor residual functional operations
(e.g. supporting activities like financial, HR or IT
management). In the framework of the whole organization
PPM appears to be a natural business process whereas
companies operating under model 1 or 2 face more
difficulties to rebase their everyday routine activities with
the project-based operations.
Nowadays it is a frequently met practice to start projects
and initiatives oriented to improving the financial results
through achieving some business goal. Nevertheless, it is
still rarely linked to the introduction of PPM which
assumes a comprehensive procedures for projects selection,
simultaneous execution, continuous monitoring and control
are comprehensively considered following the strategic
goals of the organization (fig.2). If correctly performed,
PPM focuses not only on the corporate strategy
implementation but also on its enhancement and
development.

portfolio of relevant projects. Any strategic change in an
organization within such a “cascade” model can be realized
through a set of projects which selection and execution is
coordinated in the framework of a separate portfolio in
order to achieve a package of results (benefits, advantages)
aligned with a particular strategic goal.
Most of the studies emphasize on the interrelation
between project management and business strategy
considered in the process of selection of project for the
portfolio. However, during the recent two decades
interlinks between project management and organizational
strategy are studied in a much more comprehensive manner
(Artto & Dietrich, 2004; Jamieson & Morris, 2004). More
over, theoretical frameworks are developed which the
companies could transform into mechanisms that should
guarantee the success of strategy implementation processes
(Srivannaboon & Milosevic, 2004; Anguelov & Angelova,
2016).
The strategic priorities at functional level are related to
the operation of the organization’s functional units (Joshi et
al., 2003). Of main concern here are R&D, production, HR
management, IT management, etc. Surprisingly, project
management is rarely considered as a functional strategy
though the projects have fundamental role for the strategic
orientation of many companies. For this reason interlinks
between business strategy and project management depend
on the degree to which project management priorities are
compatible with business strategy targets in a particular
organization (Srivannaboon & Milosevic, 2006;
Tamosiuniene & Anguelov, 2011).
The problem of the lack of such interrelation is
considered in a study conducted among 30 companies
including 128 in-depth interviews (Blichfeldt & Eskerod,
2008). It finds that PPM covers just a particular subgroup
of projects while the other projects (not included in the
portfolio) utilize as much as possible resources assigned to
predominantly to those in the portfolio. The authors
emphasize on the necessity for encompassing all projects of
the organization into the portfolio. From the other side, the
lack of interlinks between the strategy and project
management leads to some obstruction for the utilization of
new marketing opportunities and for resisting to a stronger
competitive pressure.
We can distinguish between three models for the
interrelation between PPM and all business units (Filippov
et al., 2010):
Model 1: Partial scope – PPM covers the business
operations only partially. The majority of organizational
activities are performed by the functional units and only
specific tasks are executed in the form of projects.
Model 2: Sectoral scope – PPM covers only a specific
operational sector (e.g. IT management). Only activities in
this sector are organized and executed as projects and all
other activities are performed on a functional basis. The
main reasons for this are the impossibility (due to their
nature) for them to be organized on a project basis (e.g.
Distribution sector) or a lack of managerial ambition to
implement a project based approach to their execution.

Fig. 2. Project portfolio management framework
In other words, PPM implies the management of the
process of transforming the strategic goals into project
objectives – and subsequently focusing on the execution of
respective projects to achieve these objectives. This way
PPM supports the managers in performing their roles for
prioritizing and directing the efforts towards those projects
that are expected to have strongest impact on the
achievement of strategic goals. The construction of an
integrated portfolio related to a particular strategic goal
through the PPM approach not only suggests a clear link
between strategy, goals, and projects but also provides
transparency of the decision making process. In such
conditions the managerial bodies can be much better
informed and capable to act successfully for achieving
these goals (Staneva et al., 2015).
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of mobile devices, as well as supporting significant social
events in this aspect.
Telenor operates in large extent as a project oriented
organization. However, due to the high degree of
internationalization of its operations the control of any
project management from the central executive level at
some business units within the group appears to be quite
complicated. This obstructs the exchange of experience
regarding the successful realization of projects having
similar characteristics between the different divisions of
the group. In this respect, in order to uphold projects
execution processes Telenor developed a global corporate
model for project management providing a general
framework for project initiation, execution, and finalization
(fig.3). The ultimate goal of this model is to simplify,
clarify and support the process of projects execution
following a unified business process involving:

III. PROJECT PORTFOLIO MANAGEMENT IN
TELENOR GROUP
Telenor Group is an established leader on the world
telecommunications market with almost 160 years of
experience. The company has over 176 million customers
and operates in 13 countries in Europe and Asia (Telenor
website, 2016). Telenor Group also holds 33% of the
capital and 43% of the common shares capital of the
Russian telecom VimpelCom which provides services in 17
countries. The central office of Telenor Group is located in
Oslo (Norway), the company is listed on the Oslo Stock
Exchange and its revenues for 2013 amount to almost 12
billion EUR (104 billion NOK). With its 33,000 staff
members worldwide, ranked among the top 500 of the
international companies by market value (according to
Financial Times rankings for 2012), Telenor Group
performs among the best according to the Dow Jones
Sustainability Index (DJSI Europe and Eurozone Index).
Telenor Bulgaria is a leading telecommunication
company in the country offering the full package of
services (mobile, fixed, and data transfer) to over 4 million
active customers in Bulgaria. The company is a member of
Telenor Group since August 2013 and operates using the
“Telenor” brand name since November 4th 2014. Up to
that time a mobile company operates on the Bulgarian
market using “Globul” brand name since 2001. In 2008 the
company invested over half million BGN (quarter million
EUR) in personnel training aimed in enhancing the
effectiveness of customer service and achieving a higher
level of client satisfaction. During the same year the
company launched its long-term strategy for environmental
sustainability which assumes undertaking of various
initiatives targeted in the company’s impact on natural
environment, encouraging recycling and secondary usage
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• a general system of concepts and terminology;
• common understandings about the roles and
responsibilities;
• common types for the managerial documentation;
• general framework of decision making concerning
the initiation and finalization of projects in the
organization;
• common structure of planning and monitoring of
projects;
• detailed descriptions of the processes at different
phases of their execution;
• additional requirements regarding the results
formulated at each decision point;
• definitions for a range of additional roles.

Results

TELENOR PROJECT MODEL

Analysis

Execution

Utilization of
benefits

Finalization

Linear level

Project level

Fig. 3. Telenor global model for project management
policies and synchronized budgeting of all business units in
the group. On the other side, the different business units
have a freedom of choice regarding their individual policy
to achieve the respective goals aligned to Telenor Group’s
strategy. This way the system for project management in
Telenor has actually transformed into a PPM system
operating at three organizational levels.
The first level considers the management of projects at
the Group level. This level experiences a three-year cycle
for updating the company strategy in respect of its
development goals. This strategy is communicated with

The model of project management at Telenor is divided
into 6 phases. The mode of implementation of the global
model varies according to the specifics of different
organizations within the group, however, the procedure is
unified and keeps a standard terminology. In order to adapt
to different project characteristics and needs the Telenor
global model for project management is designed to be
open and flexible – it integrates the good practices acquired
in Telenor Group regarding the management of projects.
Telenor as a multinational corporation typically
implements a unified development strategy, standard
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managing team is constructed with the participation of the
Executive Director of the company /CEO/, the Financial
Director as well as the director of any division that has
suggested one or more projects finally selected in the
portfolio for execution.
The first task of this managing team is to perform
projects prioritization in order to find the most effective
allocation of available resources. Advantage is given to
those projects that have the clearest fit to the Group’s
strategy; after them come the projects with local
importance (i.e. relevant only to the company’s strategy).
For example, such project of Telenor Bulgaria was the
change of the brand name (and related marketing
communications) from Globul to Telenor. The managing
team conducts regular work meetings – at least once per
week – on which each division participating in the portfolio
with at least one project presents a report for its current
execution. Due to the dynamic nature of the industry in
which Telenor operates, in a particular moment one or
more projects could be removed from the portfolio due to
assessed ineffectiveness of its expected results. Typically,
no new projects are inserted on their place because of
limited possibilities to update the annual budget approved
for the company of the Group.
The third level of portfolio construction relates to the
management of projects by a particular division of given
company within the Group. This level assumes
management of a portfolio of projects initiated, executed
and controlled by a particular directorate of the company.
The procedure here does not deviate substantially from the
one applied at the company level. Initially, a project idea is
presented at the respective director after being approved by
the operative (line) manager of the project initiator or team.
There is no minimum budget amount required but any
project idea must take into consideration the overall budget
of the directorate – a the project idea have no chance to
develop into a project is the required budget is
prohibitively large as compared to the financial capacity of
the directorate. The typical approach here is to judge the
project proposals after a cost-benefit analysis is performed.
The specific feature of the process here is that any
directorate must apply a unified project management
framework which gives clear directions about the
management of its portfolio. At the current stage such a
framework is approved and applied only at the technology
and trade directorates of the company, and is reviewed and
approved each year. It is not obligatory that all projects in
the portfolio must follow only the strategic goals of the
company – a project can be incorporated also if it has a
direct contribution to the realization of a sectoral strategy
of the directorate. Such project can, for example, target in
systematical reduction of operating costs (aiming in
keeping the budget parameters close to the planned
figures), improving of the working environment for the
workforce as well as other clearly linked to the directorate
activity but with little relation to the corporate strategy of
Telenor Bulgaria.
Other specific feature of the third level is the possibility
for current selection of new projects in the portfolio –

each business unit in the group and thus becoming a
leading one for them. Each business unit – apart of
following the general corporate strategy goals – executes
particular projects reflecting the specifics of the local
market where it operates. Those projects selected into the
portfolio of the respective unit that are directly aligned with
the pursuit of the Group’s strategic goals are monitored and
controlled as part of the Group’s portfolio by a project
management office outside the respective unit.
On the basis of project proposals collection a
Commission selects projects that best fit in the needs of the
corporate strategy. After this selection choice is made, it is
not recommended that new projects are additionally
initiated because of the achievement of practically full
resource utilization. Any project in the Group’s portfolio is
executed by the respective business unit. It should be taken
into account that projects included in the portfolio are not
executed by separate functional divisions of the
organization – all sectors that are responsible for strategy
implementation provide their representatives for the
respective project team. Such projects have a priority
within Telenor Group and they can count on additional
resource mobilization from other units of the Group.
Typically, a project which is part of the Group’s portfolio,
is controlled by a project manager appointed centrally.
Along with the strategic portfolio another kind – the so
called “group portfolio” is also structured at the Group’s
level. It encompasses all significant projects of Telenor that
are realized in every business unit. The goal here is to
provide a centralized monitoring and control of these
projects as far as they are of significant importance to the
business unit and support the development of the whole
group. Examples of such projects are an introduction of
new standardized equipment in some of the business units
or re-branding of Telenor products.
The second layer of PPM is realized at the level of
separate company within the Group, e.g. Telenor Bulgaria.
Similarly to the group level, each project selected into the
unit’s portfolio should be aligned to the strategic goals of
the Group – however, projects reflecting the local needs
and specifics of the business unit operations can also be
included in the company’s portfolio. Two approaches are
still possible here:
• an overall portfolio of the company including
heterogeneous projects that are jointly aligned to the
company’s strategy;
• each division (directorate or department) in the
company can compose and manage its own portfolio of
projects that concern its specific activity.
The details of each project must fit in the general model
for project management in Telenor. In order to be included
into the portfolio, a project proposal must be based on a
business case study that is defended before an Investment
Commission of the company which determines its
importance. For example, the minimum amount of the
investment must be 250 thousand BGN which can show the
Commission that this project could be treated as a
strategically important initiative for Telenor Bulgaria. After
all projects are currently selected for the portfolio a
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except the initially launched – due to the fact that in a
dynamic environment of the branch the end product must
require a renewal or new kind of support because of severe
competition and introduction of innovations. This calls for
the initiation of another project which will guarantee a
rapid and adequate reaction to the changed environment.
Good examples here are projects related to the upgrade of
personnel qualifications and competencies, renewal of
branded clothing, etc.
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CONCLUSION
Project and portfolio management continuously
increases its importance for contemporary business
organizations in their efforts to company’s strategy
implementation. This undoubtedly contributes to the
renewal and sustainable development in national, regional,
and global aspect. Telenor Group utilizes the potential of
project portfolio management in order to efficiently
achieve its strategic goals. As far as it encompasses several
business units, the construction and management of
portfolio of projects proved to be a necessary
organizational function for their monitoring, controlling,
and successful accomplishment.
Telenor Group has developed a successful model for
managing projects that facilitates the initiation, planning,
executing, and controlling of organizational projects. Along
with this, the model contributes to the knowledge transfer
process and sharing of experience in managing a set of
integrated projects based on unified standards, documents,
and procedures. This way a portfolio of projects becomes
much more goal-oriented from the point of view of
organizational strategy implementation. A good practice in
the organization is the development of specific unit dealing
predominantly with initiating and realizing own
methodology (standards and procedures) for managing
projects and project portfolios – a clear argument for the
advanced stage of development not only of Telenor Group
but also the telecommunication industry in a global
context.
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Factors influencing publicity management of major
transport infrastructure projects financed by European
regional development fund and Cohesion fund
Miglena Angelova1
Abstract Paper presents analysis, based on the qualitative
research among beneficiaries of major projects, funded by
European Regional Development Fund and Cohesion Fund of
European Union through OP “Transport” 2007-2013 and OP
“Transport and Transport Infrastructure” 2014-2020 in
Bulgaria. Author develops important factors that influenced
publicity management of major infrastructure projects and
their key role in the different phases of project planning and
implementation. Specific characteristics (including huge
public investments) of major transport infrastructure projects
focus public attention on each step of preparation,
implementation and also exploitation. This requires publicity
and information measures to be executed as a part of a
comprehensive communication policy of all relevant
institutions.
Index terms: EU infrastructure major project, publicity,
information and communication measures, Cohesion Fund,
European Regional Development Fund
JEL: H54, H83, H77, H43

benefit analysis. Other (1) pays attention to very specific
topics such as the role of transparency and e-government,
tender procedures and fight against fraud and corruption.
Publicity management of major transport infrastructure
projects is still not so well explored subject even there is
enough experience in the field of practice in all member
states of European Union e.g. in Republic of Bulgaria. This
paper presents an analysis based on the qualitative research
of factors that influence publicity management of major
transport projects.

II. MAJOR TRANSPORT INFRASTRUCTURE
PROJECTS

“Major project” is a concept from The European Union
Administration Vocabulary, showing the importance of big
public investments and therefore requires different and
more complicated way for approval. Actual definition for
“major project” for the current programming period 20142020 we can find in the article 100 of the Regulation (EU)
1303/20131: “the European Regional Development Fund
and the Cohesion Fundan may support an operation
comprising a series of works, activities or services intended
in itself to accomplish an indivisible task of a precise
economic or technical nature which has clearly identified
goals and for which the total eligible cost exceeds
EUR 50 000 000…”
Considering the large amount of public investments, The
European Commission in order to start process to approval
demands detailed information on each project proposal in
several general arias2:
- details concerning the body to be responsible for
implementation of the major project, and its capacity;
- a description of the investment and its location;
- the total cost and total eligible cost;
- feasibility studies carried out, including the options
analysis, and the results;

I. INTRODUCTION
Major transport projects require serious and coherent
comprehensive policy with heavy planning on strategic
level, deep analysis not only in the transport sphere, but
also including and explore different aspects of external
environmental – ecologically, economic, social,
archaeological, cultural factors etc. Construction of one
major transport project affects in various way – from our
everyday life and our habits (regarding construction in the
city) to a political consensus on the major general transport
policy.
Funding of major transport projects by European Union
Funds has very good effect on the developed economy in
the new member states especially for countries of the
former Eastern Bloc in the Balkan Peninsula.
Many authors and researchers develop and explore
different aspects of major transport projects, funded by
European Union. Considering the range of public
investments needed for preparation and construction f a
major transport project, naturally the main aspect of
scientific attention (2, 3, 4, 5, 6, 7) is focus from the
general position of transport policy, on the sustainability of
investment, the role of ex-ante control, to risks and cost

1

REGULATION (EU) No 1303/2013 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 17 December 2013
laying down common provisions on the European Regional
Development Fund, the European Social Fund, the Cohesion
Fund, the European Agricultural Fund for Rural Development and
the European Maritime and Fisheries Fund and laying down
general provisions on the European Regional Development Fund,
the European Social Fund, the Cohesion Fund and the European
Maritime and Fisheries Fund and repealing Council Regulation
(EC) No 1083/2006, http://eur-lex.europa.eu/
2
Article 101 from Regulation (EU) No 1303/2013

1
Miglena Angelova is with the Faculty of Administration and
Management, University of National and World Economy, Sofia,
Bulgaria
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- the financing plan showing the total planned financial
resources and the planned support from the Funds, the EIB,
and all other sources of financing, together with physical
and financial indicators for monitoring progress, taking
account of the identified risks;
- the timetable for implementing the major project and,
where the implementation period is expected to be longer
than the programming period, the phases for which support
from the Funds is requested during the programming
period.

- a cost-benefit analysis, including an economic and a
financial analysis, and a risk assessment;
- an analysis of the environmental impact, taking into
account climate change adaptation and mitigation needs,
and disaster resilience;
- an explanation as to how the major project is consistent
with the relevant priority axes of the operational
programme or operational programmes concerned, and its
expected contribution to achieving the specific objectives
of those priority axes and the expected contribution to
socio-economic development;

Fig. 1. Source: Guide to Cost-Benefit Analysis of Investment Projects 3

3

Guide to Cost-Benefit Analysis of Investment Projects Economic appraisal tool for Cohesion Policy 2014-2020, ISBN 978-92-7934796-2, p. 19
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N

1.

2.

3.

4.

5.

TABLE 1
SELECTED PROJECTS IMPLEMENTED AND FINISHED
UNDER OP “TRANSPORT” 2007-2013
4
SOURCE: DATA COLLECTED FROM OFFICIAL DOCUMENTS
Nameproject
of
Total
European
Type of transport
transport
public
Fund
project
investments ERDF/
(in Euro)
Cohesion
fund
(in Euro)
Urban
Project
for 360 896 887 CF
186 609
project
expansion of the
196
subway
in
Sofia: Stage II,
Lot 1 “Obelya –
Nadezhda” and
Lot 2 “Mladost I
- Tsarigradsko
Shosse”
322 434 086 CF
Railway
Project
81 806
project
“Modernization
700
of Septemvry –
Plovdiv Railway
Section – part of
the TransEuropean
railway
network”
43 880 905
CF 23 836
Railway
Project
108
project
“Electrification
and
reconstruction
of the
Svilengrad Turkish border
Railway Line”
203 810 384 CF
Road
Project
163 048
project
“Construction of
308
the highway
“Maritsa”, Lot 1
and Lot 2”
28 718 509
CF 19 574
Road
Project
879
project
"Highway
"Hemus",
section "Sofia
Ring Road
(SRR) – Yana
road junction"

for Pre-Accession (ISPA). Despite the heavy procedure for
appraisal described in the Figure 1, Bulgaria has succeeded
to implement and finished almost all types of transport
project.
As it is shown on the table, we can divide major
transport infrastructure projects, financed by the European
Commission, into the following main groups, in
accordance with the type of the constructed infrastructure:
- Railway infrastructure projects;
- Roads infrastructure projects;
- Ports and airports;
- Urban transport including projects for intermodal
transport.
Publicity management of these infrastructural projects is
one of the main topics that is still not well developed (even
in the field of practice) and also often underestimated from
several point of view:
- Undoubtedly the main focus of one infrastructural
project is the public need of infrastructure and the
construction process. This is the reason ever to be funded
such project by European Funds. Project management team
always includes engineers – professionals in different
aspects of construction, but they are not pay enough
attention on the publicity part of the project and often
consider implementation of this publicity measures as a
burden, barrier that interrupt them from their main
responsibilities.
- Publicity management however is a part of the overall
management process of the project, closely related to the
sensitivity of the public opinion. Any disregard to the
audience, even in one insignificant at first glance detail (we
must be aware that people are final beneficiaries of one
major infrastructure transport project), its perceptions and
attitudes could reflect into a negative impact to a hall
project.
- Publicity Management of the major transport projects,
funded by European Regional Development Fund and
Cohesion Fund often includes only implementation of
measures in compliance with the European Regulation and
national legislation. But is still not enough if the main goal
of publicity management is building confidence and public
consensus on the need and the way of constructed
infrastructure.

III. FACTORS INFLUENCING PUBLICITY
MANAGEMENT OF A MAJOR TRANSPORT
INFRASTRUCTURE PROJECT

At the beginning of 2007 Republic of Bulgaria has
become a legal member state of the European Union and
has started its first programming period and implemented
projects under operational programme “Transport” 20072013. Before this period our country had experience with
projects, financed by the Instrument for Structural Policies

We can divide factors into two main groups: general
factors – that influence overall system and specific factors
– that have impact to a concrete situation and project.
1. General factors
1.1. Political situation
To develop transport system of a country, balancing
between different types of transport projects and having in
mind different public attitudes demand clear political
vision and consensus among main parliamentary parties.
From the very beginning of our modern democracy and
transition period after 1990, Bulgarian governments

4

Data are collected by author from the different official
documents and sources such as: Annual Report of the Managing
Authority of OP “Transport”, Documents of the Bulgarian
Parliament Committee for European Affairs and oversight of the
European Funds, Information in the Unified Management System
for the EU Structural Instruments in Bulgaria, etc. The list of
projects is not full; the aim is to presents different types of
transport projects.
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followed totally different policy and had different positions
on the priority of major transport infrastructure that have to
build. This tendency created the growing understanding in
Bulgarian citizens that transport policy is rather synonym
of a chaos than vision. For developed economy as
Bulgarian and with limited resources this fluctuations and
hesitations have extremely negative impact. As a result we did not have any finished motorway until 2013 when all
lots of Trakia motorway was opened in exploitation.
Starting pre-accession process to the European Union
gives Bulgaria the need of stable political consensus on
what are priority transport projects that have to be
constructed. But the real vision and base for policy making
process gives with its development in 2010 the Bulgaria
General Transport Master Plan. The main objective of the
Plan is “the establishment of a strategic and coherent base
of technical data, transport models and multimodal
technical studies for project identification for long and
medium term investment programming in the transport
sector in Bulgaria. These technical studies should possess a
high degree of consistency, through the appropriate
elaboration of a transport master plan”5. With adoption
from the Bulgarian Ministry of transport, information
technology and communications of this document the
vision is clear – priority on the projects along TransEuropean Transport Network (Ten-T).

transport infrastructure are more or less in the field of
implementation process of a concrete project.
1.2. Economic and financial situation
Economy and financial situation in Bulgaria is relative
stable. When we look at the data in GDP growth for period
2005-2015 (Fig.3) we can see even better results for
Bulgaria than average data for EU-28. But still this is not
enough – Bulgarian economy and national budget are
limited and there is no possibility such major infrastructural
projects to be funded in same capacity and size with only
national resources. This is the reason that Bulgarian
economy needs European funds and from the publicity
management point of view this topic is correctly explained
to the broad audience during preparation, implementation
and exploitation of each project. According to author`s
research among all beneficiaries of OP “Transport” 20072013 and OP “Transport and Transport Infrastructure”
2014-2020 we have 100% agreement that this projects are
finished and possible due to the European funding.
1.3. Social situation
This factor has to be considered from two general trends:
first one is the benefits that one infrastructure project
brings to citizens – we said that people are real final
beneficiaries of these projects. Social factor of the publicity
management is explanation the arrangement and priorities
of projects – why Trakia Motorway had to be first fully
constructed motorway in Bulgaria, why Struma Motorway
should be constructed in different lots, why there is no even
now road solution from the Northwestern Bulgaria. The
second trend is a challenge to achieve public understanding
of a need that all types of transport have to be developed in
the same intensity – from urban to railway. For instance,
from many years Bulgarian railway transport system
suffers from lack of enough funding and more Bulgarians
prefer road instead of railway transport even if the last one
is cheaper and friendly regarding environment. From the
publicity management point of view this social dimension
of transport infrastructure probably is the most complicated
and difficult to achieve. Only one in eight responders from
author`s research believe that they have achieved progress
in this social field of publicity management.
2. Specific factors for concrete project
We have to divide the process of publicity management
of major infrastructure project into three basic parts
(relevant to the phases of infrastructure process) in order to
be more precise in our study and to outline the specification
of factors influencing publicity management in each of
them.
2.1. During preparation phase
It is evident from practice that the preparation phase
takes three (sometime and four) times longer than the
construction phase. This is the reason that publicity
management on that phase has to be influenced of several
factors that in this situation can be considered as objectives
of the publicity management.
2.2. Positive public opinion on the project at the
beginning
Because of the planned public investments this is the
right moment to explain the need of this infrastructure

Fig. 2 European Transport Corridors (TEN-T),
Source: Bulgaria General Transport Master Plan
According to the results from author`s qualitative
research among all beneficiaries of OP “Transport” 20072013 and OP “Transport and Transport Infrastructure”
2014-2020, 85% admit that adoption of this General Master
Plan was this critical moment that calms whole system and
stopped confrontation between the beneficiaries
themselves. Thus has its reflection to the public opinion
and the environmental that operates publicity management
due to the public understanding that these projects are not
sporadic activity, but part of constant transport policy. In
the past few years, having Master Plan from one side and
Operational Programme for the period 2014-2020 on other,
the political factors on the publicity management of major
5

March 2016

Bulgaria General Transport Master Plan, p.7
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is really tangible. It is very wide range of issues that have
to be part of the publicity management – budget, project
duration, main project characteristic, from communication
of change of traffic, to ensure quality of the construction
and keep timeline. One of the tangents in what media and
public needed and what authority wants to be
communicated is the explanation on regular (for instance in
3- 6 months) base the quantity of finished work explained
through clear and known comparisons. 75% of responders
said that they implement such activities but in longer
period of time. Half of beneficiaries declare that they
provide journalists access to the construction areas in order
to satisfy this information need. Almost all (95%) admit
that they experience real difficulties to communicate in
monthly base the progress of major infrastructure project.
2.5.2. Gain public opinion on the quality of
constructed infrastructure
This is one of the factors that will continue to influence
publicity management and in exploitation phase. Bulgaria
has experience in implementation infrastructure project, but
we have no enough such in persuasion and demonstration
on the quality of a build infrastructure. Publicity
management in this topic is related to organization of spot
checks and inspections, that often include and journalists.
Almost all (90%) from the beneficiaries claim that they
have such practice on inspections with journalists. But
these actions have rather temporary nature than real
persuasion of the general public. Here is the leading role of
construction supervision and transparency of the
monitoring process. If goal of the publicity management is
the public conviction that authority is doing everything to
ensure quality, so the monitoring process has to be more
transparent. One of the first steps in this way is to publish
summary with main conclusions from the supervision and
monitoring of the Managing Authority. Unfortunately, no
one among beneficiaries of OP “Transport” 2007-2013 and
OP “Transport and Transport Infrastructure” have this
practice. The beneficiaries’ representatives are exactly on
the opposite opinion – that publishing such information
with strictly functional character will bring project team to
impossibility of implement further actions because of the
negative media, political and public resonance.
2.5.3. Unexpected circumstances
Unexpected circumstances can be in a whole range of
emotions – from very negative (accidents, fatal accidents,
collapsing infrastructure etc.) to very positive – significant
archeological finds, rare species saved etc. Positive
situation is very easy to communicate, but the real
challenges are negative situations, when there are many
responsible authorities, media and public attention focus on
the accident. The coordination of this stage is crucial, and
the role of publicity management is to explain the whole
situation, the executed actions and the planned measures.
Publicity expert has to prepare crisis scenario as prevention
and to spread among companies executing construction. No
one from beneficiaries respond that have scenario for
publicity management of crisis situation. Representatives
admit that this is the very last work in publicity when they
communicate major projects and rest on the project

project and the benefits for all citizens. Here we need broad
information campaign with concrete data what is planned
to be executed, targeting different audiences and with all
possible channels, e.g. social media. On this stage publicity
management has to be ready to respond any question
regardless who wants information – from representatives of
the parliamentary opposition party to Facebook user. Data
from our survey shows that only two-fifths of responded
beneficiaries admit that they implement such “early”
communication, but almost all claim (96%) that this is
reasonable for the further implementation of infrastructure
project and will help with more complicated situation with
citizens in construction phase.
2.3. Transparency in public tender procedures
100 % from beneficiaries of major projects recognize the
importance of transparency in tender procedure even there
are different reasons for this recognition: half of the
responders (two quarters) said that the Bulgarian Public
Procurement Law requires very clear publicity on each
steps of tender and they just implement the provisions of
the law. A quarter responders declare that they implement
more than obligatory by law measures in order to ensure
general public, media and also politicians that everything
regarding the tender procedure is legitimately. Another
quarter said that this is general position of the
administrative authority – to be transparent in the public
procurement tender procedure nevertheless of type tender
due to the constant negative public opinion in Bulgaria.
Bulgaria has its own difficult experience in infrastructure
tender procedures – first tenders for Trakia Motorway were
canceled in order to numerous mistakes. To start again
from the beginning, we lost a lot of time and we needed the
help of independent experts from non-governmental sector
for monitoring the tender procedure to ensure new tenders.
2.4. Results from the archeological research
Bulgaria is a country with rich history that archeological
researches have constantly proves. There is no major
transport infrastructure project without archeological finds.
This directly reflects to project budget and timing and this
is the challenge again for the publicity management of the
project. Communication policy here is complicated by the
variety of actors – public speakers on that topic – from
archeologists, to representatives of the Ministry of Culture,
to different historians. Management team of the
infrastructure project is not the leading group of this
information and rests in the background of the situation.
However there are still measures that could be
implemented in order to return the focus on the importance
of infrastructure project and its implementation and to
communicate
relevant
actions
for
conservation
archeological finds. Only one-seventh from the
beneficiaries admits that they implement further
information measures on this stage and the reason is more
to the executive director intention than the publicity expert.
2.5. During implementation phase
2.5.1. Constant need of updating information on the
progress
Citizens and media attention is focus on the
implementation phase and the need of updating information
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management team the solution about some hypothetic crisis
situation.
2.6. During exploitation phase
Implementation of one major transport projects end with
the official ceremony of opening, with final payment from
the Managing Authority and with final audit of the project.
After all this we have exploitation phase and publicity
management is not finished. Here there is clear goal to
explain audience guarantee conditions of the constructions
and once again to protect in clear way the stability both – in
investments and in build project. Monitoring of public
opinion and infrastructure users and reaction to every
negative publication or opinion is really needed. If
publicity management of project covers only first two
phases of project, there is a possibility all activities done in
the phases to be associated in public attitude as an improper
investment. Data from the author research show that all
representatives of beneficiaries admit the importance of
such communication, but no one of them considers that the
project team is the responsible authority. This is one
information gap that has to be overcome with more internal
communication between different units of beneficiaries.
Public need is to be informed by the relevant authority and
the relevant authority is the project beneficiary. One of the
natural steps in this field is to submit all available
information of the project to the exploitation unit in order
to be more precise and correct when continue publicity and
communication process.
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CONCLUSION
Publicity management of the major transport projects,
funded by European Union Funds are complicated and
responsible activity. This paper presents factors that
influenced publicity management and outline the
importance and the key role of publicity and
communication of each phase of infrastructure project.
When it comes to major transport infrastructure, publicity
is not the very first thing that can be associated with. But
this is the part of the overall management process without
which it is impossible to achieve general public
understanding and gain positive attitude and confidence.
Without public confidence no one is able to explain the
reasonableness and stability of the large investments, which
by their nature are also public.
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TABLE II
REAL GDP GROWTH, 2005–2015 (SOURCE: EUROSTAT - HTTP://EC.EUROPA.EU/EUROSTAT/STATISTICSEXPLAINED/INDEX.PHP/FILE:REAL_GDP_GROWTH,_2005%E2%80%932015_(%C2%B9)_
(%25_CHANGE_COMPARED_WITH_THE_PREVIOUS_YEAR;_%25_PER_ANNUM)_YB16.PNG#FILELINKS)
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Conceptual View on Corruption and its Impact on
Human Resources
Ivaylo Stoyanov1,
Abstract: Corruption is a global problem that manifests its
self not only in the organizational environment, but also in the
social system. Its affect negatively the human resources as a
result of which diagnosed its scope. The publication is
considered the essence of corruption, social and organizational
phenomenon and illegal business practices. From the study of
literature are grouped different theories and models on
corruption and its impact on human resources. Corruption is
identified according to its characteristics and forms.
Index Terms: organization views about corruption,
corruption, human resource.
JEL: H83

I. INTRODUCTION
Whether occurring in public system or in an
organization,
corruption
hinders
the
effective
implementation of social processes and violates ethics in
administrative or business structures. The basis of such
practices and schemes in each organization (and society) is
the human factor, the decisions made and actions taken in
such situations.
In a certain extent, considered on the level of
organization, corruption may not only occurs at this level
because it is a consequence of the environment in which
the social systems work and operate. The organization is an
open system that interacts with the environment (generally
speaking community or society) where the influence of
different factors and processes can be seen and understood.
With the most significant impact on corruption in the
public system are the economic factors (economic growth,
inflation rate, competition for operators liberalization of the
market sector solvency of the population, poverty, etc.),
political and legal factors (democracy and freedom of
speech, government regulations, political stability and
responsibility, stable functioning legislatures, efficiency of
the judicial system etc.), social and cultural factors
(religion, education, movement for rights and freedoms,
urbanization, national culture, ethical perceptions of the
population, etc.). (C. Shen & B. Williamson, 2005, pp.
327-345; V. Tanzi, 1998, pp. 559-594).
Corruption manifests itself in society and influences the
management of processes in social systems, but the
opposite is also true - human resources create corruption,
reflecting the public systems. Therefore, corruption cannot
be diagnosed on either point of view, which makes it
complicated social and organizational phenomenon, with
different shapes, effects and consequences (Fig. 1).

Fig.1. Relationship between corrupt practices and of human
resources in organization and social system
This correlation (society - organization) is a complex
construct of a number of components and trends within
which corruption is difficult process to understand and
demonstrate. Often it is hidden to the public, regardless of
where and how it manifests itself comprises a chain of
interconnected people and activities. (D. McKoy, pp. 8398). This makes it a social and organizational phenomenon
associated with negative trends for individuals, private or
public organizations and demoralizes the ongoing
processes. On national level, corruption leads to instability
of the social-economic and political system, which reflects
on the living standards of people and threatens the
sustainability
of
the
public
sector
(corporate
competitiveness, infrastructure development and improper
exploitation of national wealth). Corrupt practices and
schemes are not in the public interest because they have a
negative impact on the status and development of the
national economy.
For doing a research on corruption and its forms in the
public system people use different indicators, the most
important of which are: 1) Transparency International's:
Corruption Perception Index (CPI) - makes the ranking of
countries by level of corruption in different spheres of
community on the basis of a certain scale (from 0 to 10
points, a higher index indicates lower degree of corruption)
methodology and a period (of each year). 2) World's Bank
Worldwide Governance Indicators: Control of Corruption
Index (CCI) - covers several dimensions that measure the
level of corruption in society and business, and where
respondents were businesses, government officials,
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different processes and people intertwine and they are hard
to spot in society and adversely (immoral) of its
development. In literature, corruption and the spreading out
of it unregulated by law practices and schemes are the
subject of ongoing research.
Corruption is a process that occurs in any country or
organization, whether it is hidden, obvious, major or minor.
Everyone is susceptible to participate in unregulated by law
forms of corruption, which of course is the right of
personal choice and lifestyle. Influence in this respect is
made by the geographical position of the countries and the
national culture. In every society there are cultural norms,
religious values, perceptions, etc., which affect in one way
or another corruption and its manifestation. In some nations
corruption is considered a taboo and it is strictly prosecuted
in other not so much, in others it is unimpressive or it is
even stimulated. According to experts (S. Ackerman-Rose
& B. Palifka, 2016, pp. 6-7; R. Clitgaard, 1988, p. xi)
however, there is a universal trait that is typical for all
people who incite (encourage) to corruption, regardless of
gender, race, religion or geographical location of a country
- it's self-interest and the pursuit of some benefit.
Practically, they depend on the participation of people in
corrupt practices and schemes, at what level they are
carried out, how many people are involved, what
determines their motives, etc.
Corruption manifests itself in all spheres of society,
including the workplace (firms), which is why researchers
(R. Ganther, 2016, p. 15; F. Fukuyama, 2016, pp. 1-19
(p.1); J. Hatchard, 2014, pp. 13-14) offer different
definitions characterizing its essence and nature. Without
differentiated separately, one can say that most of them
contain similar signs in defining corruption and
synthesizing, they define it like this:
• deforming the processes in the social-economic
system;
• associated with various forms and categories;
• negative phenomenon in the organizational
structures;
• results in a benefit to one or other entity, all of
them and / or third parties;
• people who provoke/induce corruption are active
hosts and those who accept it –
• passive participants;
• misuse of power, positions and influence;
• it corresponds to the committing different types of
crimes;
• demoralizes and deteriorates the social climate.
A retrospective review of the literature shows that
corruption is a phenomenon that has constantly been
manifested in social organizations and has influenced the
behavior and actions of human resources, which reflects
organizational development. According to the authors (K.
Anguelov, 2011; S. Ackerman-Rose & B. Palifka, 2016; A.
Mungiu-Pippidi, 2015) corruption is a global phenomenon
that limits the economic prosperity of countries and harms
the business, social and political system, which affects

individuals, NGOs and others. 3) Heritage Foundation:
Index of Economic Freedom (EFI) - measures the level of
economic freedom and labor activity of people doing
business and the state's role on this process (not to apply
restrictions), including corruption, hindering economic
initiatives. 4) Corruption Index of the Political Risk
Services Group (CIPRSG) - integrates the specific
indicators that measure the impact of business on the
political system and the corruption of political actors
(parties and politicians). (W. Judge, D. McNatt & W. Xu,
2011, pp. 93-103; D. Kaufmann, A. Kraay & P. ZoidoLobatón, Working Paper 2195, 1999). Corruption is a
profitable business for many people, whether ey hold
responsible positions in the private or public organizations
or are associated with their operation. The issue of
corruption is particularly interesting, but in the book the
focus is on micro level –its manifestation in the
organizational environment.

II.

INNER CHARACTERISTICS, NATURE
AND SCOPE OF CORRUPTION

Corruption and its manifestations dates back thousands
of years and although it is not a new problem, it is
constantly growing and acquiring new forms in all spheres
of socio-economic life. It arouses great interest in academic
sphere, in the activities of organizations and bodies whose
task is to control corruption and schemes in order to
counter against them.
In business organizations or administrative structures,
fighting corruption, its forms and manifestations is carried
out by special purpose departments and a team of
professionally trained experts. At international level, so are
a number of organizations and institutions that monitor the
manifestation of corruption and take measures for its
ignoring (for example Transparency International, US
Foreign Corrupt Practices Act, Council of Europe,
Organization of American States, OLAF, Euro just, etc.).
Literature (J. Wallis, 2006; T. Aidt, 2003, pp. 632–652)
evidence of corruption from the time before Christ, ancient
philosophy, it is even mentioned in the Old Testament.
Over the last two decades of the 20-th century and
beginning of the new millennium - today, corruption is
constantly evolving. That issues attracts the academic
discussions in psychology, sociology, law, political
science, economics, anthropology and others. The
dynamics of social-economic processes, globalization and
new IT technologies have changed the perception of
corruption. It is so prevalent in all spheres of society, it is
difficult to determine its scope and the damage it brings. It
questions the categorization of the scope of corruption,
which in this publication is limited to organizational level
(business organization or administrative structure).
Otherwise, corrupt practices and schemes affect other
layers of society - corruption of a state and political level,
corruption in the judicial system and law enforcement,
corruption in the educational system, corruption in health
care, etc. It is not easy to analyze and manage because
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Some sources analyze the factors that people take into
account before participating in corruption and abuses,
namely: 1) what will be the benefits and negatives of the
crime at the expense of legitimate activities. 2) What are
the chances of discovery of the crime over the personality
and the punishment that follows from it? 3) In what scale
(how hard) will be the punishment. 4) Which are the
possibilities to achieve the goal by legal means, i.e. to
avoid corruption (R. Witt & A. Dryden-Witte, 2001, p. 5).
Theories focusing on the psychological state of the
individual to participate in corrupt practices and schemes
are followed by the effort to identify the reasons that
provoke different behavior of people in one situation or
another. This of course, is a personal trait of each
individual, which largely depends on biological, genetic
and neural structure of the human body (T. Gilovich, D.
Keltner, S. Chen & R. Nisbett, 2015, p. 112). Man has
different perceptions about the environment that surrounds
them, as a result of receiving contradicting information
about what is right or what is wrong to do.
For example, research on predictive behavior of
personality aim to predict intentions (motivational effects)
that lead people to act in a certain way. They look for
relationship between behavior and consciousness of the
individual (his beliefs) that his action will result in an
expected (planned) result. The theory is applied in the
organization to establish a corrupt intentions of human
resources and taking precautions that this does not happen.
Similarly, studies of social observation (learning)
personality are associated with a state of mind in which a
person learns from others, what they should or should not
do. If some gets punished for their involvement in
corruption, it acts as a deterrent to others who can make a
judgment what awaits them if they are in his place.
Conversely, if they do not realize the consequences of
corruption, some people prefer to risk illegal activities and
abuses.
The decision to corruption is affected by the
psychological state of human resources. When unstable,
people are more likely to engage in corrupt practices and
schemes, because they lose their sense of judgment of the
situation and lack self-control. Highly efficient and socially
oriented organizations create collision-free working
environment, appropriate ethical climate, trust and loyalty
among people. On the other hand, individual assessment of
personality is influenced by this group, which grows into
conformity or reprehensible behavior. As regards
corruption, we can apply the effect of the "broken
window", according to which behavior that is immoral and
violates ethical norms and values in society should be
condemned by others as such. For example, if some people
in the organization are prone to corruption and it is
noticeable by others, such behavior is condemned as
vandalism, which warns them of the possible consequences
of this process. So the outside influences on behavior that
is unacceptable to the public or violates the norms and

businesses and NGOs. In a narrower aspect this leads to
three perspectives of corrupt behavior - public interest,
public opinion and legal norms (J. Scott, 1972, p. 3).
The literature treats various theories and models on
corruption and its impact on socio-political and economic
development of nations. In the article, they cannot be
shown in full scope and depth, so focus is only on the main
ones (K. Anguelov, 2008; R. Winters, L. Globokar & C.
Roberson, 2014; W. Huisman & G. Walle, 2010, pp. 115145). It is believed that traditional theories of corrupt
practices and schemes are formed by the neoclassical
economics at national level driven by civil servants who
have the necessary powers to influence the business and
processes in the public system. Their corruption benefit
them personally, which is to the detriment of society and
undermines national institutions to effectively perform their
duties (powers).
The theories focusing on criminological aspects of
corruption and organized crime deal with illegal activities,
which are the basis of human behavior. In this aspect
corruption occurs mainly in the public system, where
crimes are committed mainly by a social and economic
nature. They have a point of intersection with the
sociological outlook for the Study of corrupt practices and
schemes, and the focus is on market mechanisms
("informal (grey) sector"), the political and administrative
system and the activities of criminals.
Theories focusing on the sociological perspective
associated with corrupt practices and schemes affecting
issues of social action in which society is a product of a
system of interaction between people. Their behavior
depends on various factors (symbols, rules, norms, culture,
gestures, social roles, etc.) whose interpretation is
subjective for each person. There are complex relationships
between individuals, group, organization, institution, which
are an integral part of the public system. So people
determine their own behavior through active
communication among themselves, attach importance to
the facts, phenomena and processes in the social
environment. Changes in this environment are key for
perception and their propensity to corruption. Even if they
have no affinity for corrupt practices and schemes in their
interaction with the social environment, people adapt to the
norms and values and change their attitudes. So they do
things (which they may not like), which are the result of
various factors and situations in that environment and thus
they are associated with it.
Theories dealing with economic crimes and corruption
focus on the causal link between the reasons for them and
the effect of the crime. Researchers are looking for the
context of the situation, which takes into account the
decision of the individual to participate in fraud and abuse,
i.e. what is the price you will pay for their actions (criminal
intent). In most cases, people assess the risk before making
their decision whether to participate in corrupt practices
and schemes - for some people- reason prevails over the
desire for breaking the law, others think in a different way.
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interest arises when a person holding public office, a
private interest that could affect the impartial and objective
performance/execution of his powers or duties of office. (2)
(amend. SG. 97 of 2010, effective 10.12.2010) Defined as
“private” is every interest that leads to benefit from
tangible or intangible character of a person holding public
office or their related people, including any commitment.
(3) (suppl. SG. 97 of 2010, effective 10.12.2010) Taxation
of all income in cash or in property, including acquisition
of shares and the grant, transfer or refusal of rights receipt
of privilege or honors, receiving goods or services for free
or at prices lower than the market, help, vote, support or
influence, advantage, receiving or promise of employment,
position, gift, reward or promise to avoid loss, liability,
penalty or other adverse event.
Interests in this case are related to the recruitment of
human resources at certain positions in the hierarchy of
administrative structures, wrongful gain, financial and
commercial interests, disclosure of confidential information
and more. A certain liaison to corruption is launching
preference of superior people (friends, relatives, family
members, people who can trust and be trusted, etc.). Those
who help them rise through the ranks have access to power
and key resources used for personal purposes or taking
controls over processes and personalities.
In the context of the international business authors (C.
Haller & C. Shore, 2005; J. Cullen, K. Parboteeah & M.
Hoegl, 2004, pp. 411–421) address the issue of corruption
in terms of cultural differences between countries and their
attitude towards this process. A thesis has been supported
that business operations in international markets, are
activities that cover risk, since each country has national
characteristics and economic practices, resulting in difficult
to anticipate and avoid corrupt practices and schemes. This
concerns mainly multinational organizations are therefore
forced to apply (where appropriate) different strategies and
tactics to ignore corruption or limit it to acceptable limits.
In
fact,
corruption
internationally,
limits
the
entrepreneurship and business investors and often denies
them by the initiatives taken (K. Martin, J. Cullen, J.
Johnson & K. Parboteeah, 2007, pp. 1401-1422; J. Doh, R.
Rodriguez, K. Uhlenburuck, J. Collins & L. Eden, 2003,
pp. 114-127).
Other authors (D. Torsello (Ed.), 2016; B. Davis (Ed.),
2016; Y. Luo, 2004, pp. 119-154) make a skillful
comparison with the corruption from previous years and
current trends in businesses and administrative structures.
What distinguishes their publications is the claim that new
developments in all spheres of social-economic system are
dynamic and much more complicated, and this increases
the corruption and the schemes of that kind. Why is that?
Limited resources, the pressure of competitors, emerging
markets and technologies require access to information and
goods, which is crucial for the competitiveness of
businesses and developing nations. And where is the place
of corruption? For higher productivity and efficiency,
shareholders and managers of companies resorting to

values of the organization are ignored (G. Kelling & C.
Coles, 1998, pp. 11-35, 157-193).
Theories focusing on organizational aspects of
corruption cover corrupt behavior of the individual / group
and organization as a whole. They are a complex construct
of human relations and business activities, reflecting the
economic performance and corporate image. Covering
different aspects of human behavior, from the needs of the
people (ego) to meet specific needs by participating in
corruption, the effect of the damage in the organization and
the liability for damages (penalty). In the literature (S.
Ackerman-Rose & B. Palifka, 2016, pp. 51-92; A.
Schleifer & R. Vishny, 1993, pp. 599-617) authors see and
talk about the manifestation of corruption, defined as large,
routine, active and passive. Large-scale corruption occurs
at senior official level, affecting high-profile in society,
governmental institutions, covering the superiority of law
or the economic system of the nation. Routine corruption is
identified with embezzling money is “authorized”
dimensions, petty theft, kickbacks, relatives appointments
of executives, etc., as it is manifested in the administrative
institutions, and so it is called bureaucratic corruption.
Therefore large-scale corruption at the political level
and affects the national sovereignty and is the daily one is
rather routine - this is the activity (work) the bureaucratic
system. Large-scale corruption distorts the system of the
government by acting on all the features that determine its
structure, while routine corruption manifests itself in the
management of this system and affects social relationships
between people. Active corruption is defined by people
willing to lobby on individuals with influence and / or
money to benefit from what we aspire. Passive corruption
is formed by people who are willing to take financial
resources and are susceptible to influence by giving others
what they need and can provide it to them. There are cases
where there is active corruption, but no passive, i.e.
corruption will be a chimera if some offers, but the other
does not take. The opposite is not rational, because if no
one takes, there is no need (and whom) to give! This is the
meaning of the opposition - if people are not involved in
corrupt practices and schemes, they do not create them.
Also, corruption is a systemic, chronic manifesting in a
certain sphere of society or episodic - occurs randomly
without anticipated repeatability (regularity) because it is a
single act that will not happen again.
Interesting typology of corruption is made in terms of
private and public interest entities possessing the power to
take administrative decisions. Impacted is the distribution
of discretion (generally understood as unlimited powers of
a particular entity (body, individual) take sole
administrative decisions in a particular situation) between
private entities carrying on corruption and public entities
(bureaucrats) who accept (and here the system is again
giving-receiving). Conflict of interest also leads to
corruption (mostly in the public sector) due to misuse of
authority and official position of officials. In the Republic
of Bulgaria there is a "Law on Prevention and Disclosure
of Conflict of Interests (CIPAA)" prom. SG. 94 October
31, 2008 According to this law (Art. 2) "A conflict of
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activities or his passivity. The selection of human resources
are implemented through various instruments (study of past
personality, psychological tests, tests determining the
desire of people to theft, fraud, violence, etc.). ([J. Jones,
K. Slora & M. Boye, 1990, pp. 275-279; M. McDaniel & J.
Jones, 1988, pp. 327-345). The final goal of Management
is to selects candidates who are even-responsible and
conscientiously to fulfill their commitments, i.e. it is not
likely for them to be engaged in corruption and abuse. A
good example (T. Bateman & D. Organ, 1983, pp. 587595; D. Organ, 1988) is given by military structures aiming
to create the so-called Pomegranate. Universal soldier to
serve effectively, to be loyal and multifunctional. The same
analog can be done with the organizational structures in
need of department personnel, i.e. high-performance,
proactive, honest and responsible human resources without
abusing their authority and powers.
Other authors (B. Ashforth & F. Mael, 1989, pp. 20-39;
M. Williams & J. Dutton, 1990, pp. 3-30) focus on the
process of socialization of human resources, which affects
the corrupt practices and schemes in the organization. On
the one hand, people can be interconnected through the
tasks they perform and thus create collusion with each
other. But it is also possible to have no direct connection
with each other (in hierarchical organizational structures
with multiple units), but know someone who is connected
to their group and indirectly involved in corruption.
Socialization of people in the organization can acquire
critical frameworks when are loyal to each other and on the
basis of certain criteria (ethnicity, religion, professional
interests, political affiliation, etc.) and manifest the socalled social identification. Here people are emotionally
tied to each other and support each other (A. Ledeneva,
1998; T. Sissener, 2000). This leads to a domino effect,
because people tend to corrupt practices can influence
others to do so. This process is a dangerous for the
organization that monitors and regulates the negative
effects of social belonging of human resources. This is
difficult because it is an informal organization that is a
complex system of human relationships, perceptions and
values of the personality.
We need to take into account another fact: the
ethnographic structure in the country is different and
socialization between people may have specific dimensions
to wrong perceptions of corruption. In some countries there
acts a peculiar socio-cultural logic of personal
relationships, even in the workplace (A. Ruud, 1998; Y.
Yan, 1996). It is very difficult to identify corruption if
subject A is benevolent and grateful to the subject B, and in
recognition gives him a gift that person B does not want or
cannot refuse. In a country like China, it is normal practice
("Guanxi") and is not associated with corruption and it
strengthens social relations between people through
solidarity and empathy (M. M. Yang, 1994, pp. 80-83, 139142). But the border is thin, because even seemingly no

illegal practices to ensure profit. This requires various
corrupt schemes acquisition of information, participation in
public procurement, neglect of environmental or health
requirements, unfair competition, lack of social
responsibility, etc. This process affects the state
administrative structures of employees who have access
and provide confidential information, concealment of such,
falsification of records, erasing her work in favor of a third
party or parties (suppliers, dealers, agents, etc.).
In the literature, most authors (C. Lagarde et all., 2016;
S. Ackerman-Rose & B. Palifka, 2016; L. Holmes, 2015)
focus on various forms of corruption, the main ones are
bribe, abuse and embezzlement, fraud, extortion. Other (S.
Ackerman-Rose & B. Palifka, 2016, pp. 233-274; S.
Arbogast, 2013, pp. 670-684) focus on corporate culture
and ethical climate that promote or ignore (reject)
corruption in the organization. This of course is a priority
task of senior management, which must implement
adequate strategies and approaches to deal (prevention)
against corruption and its forms. One of the questions in
this respect is how you perceive (interpret) the situations
and processes in organizational environment, i.e. Human
resources have different perceptions about what they see or
hear. If they are inconsistent or do not match the values of
the people and strategies for anti-corruption practices are
not effective, it is a problem for the organization. Human
resources required information and communication about
what is happening in the organization, what is rumor, myth
or reality in the fight against corruption and the
consequences of this process (J. Bargh, 1988, pp. 9-32).
Some authors (O. Gorbaneva, G. Ougolinitsky & A.
Usov, 2016; R. Burke, E. Tomlinson & C. Cooper (Eds.),
2011) believe that the organizational structure is a key
aspect of the appearance of corruption because it covers
processes and tasks type of professional relationship (as a
result of hierarchical positions and power), the right to
decision-making and more. This will depend on the level of
corruption in the organization, i.e. whether senior managers
or people by which are determined the nature of corrupt
practices and schemes. What matters is whether corruption
is on individual or collective level, what size it is, and how
it will be overcome. Centralization and decentralization in
organizational structure also affect corruption, but the
assumption is that decentralized structures empowering
managers and their assistants, and thus options for
corruption progress. In cumbersome and bureaucratic
companies (with multiple levels of government), the
possibility of corruption is much greater than in flexible
and "flat" organizational structures.
Considering organizational psychology, as the tangent
point how it will perform/execute the work of the
organization and its effectiveness, authors (H. Bernardin &
D. Cooke, 1993, pp. 1097–1108; E. Lasson & A. Bass,
1997, pp. 121-146) investigate the processes of selection of
human resources. They justify the thesis that
characterological traits define human behavior in the
workplace, i.e. his tendency to participate in corrupt
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expensive and difficult task that takes significant time and
resources to organizations that can utilize them in other,
more efficient and profitable operations. Corruption can
always occur (where gone) or greatly escalate because
human resources in the organization are driven by different
drive for success, which does not exclude abuse. Therefore
organizations implement tactics and strategies for
preventing corruption and reducing the risk of wrongfully
obtaining goods and violation of resources.
Authors (Y. Vardy & E. Weitz, 2016; R. Hollinger & J.
Clark, 1987) emphasize the liaisons between corruption
and the results that form of work organization. There are
various mechanisms affecting human resources so that they
renounce corruption and options to reduce them to the
minimum level. Within the scope of their research are
stimulating forms of influence (bonuses and rewards for
high performance and production, systems for motivation,
etc.), ways to respond to environmental factors, pressure
from competitors, and return of investment and so on.
According to these researchers if organizations are highly
effective and competitive, corruption will be limited in
acceptable levels or no longer exist, while those with low
efficiency, increasing the likelihood is great. Furthermore,
Human Resources will try to offset and compensate losses
or gains that they do not get as involved in corruption and
corporate malpractice.
Some authors (T. Brytting, R. Minogue & V. Morino,
2016; N. Lyer & M. Samociuk, 2016) considered the stages
of corruption and its consequences for the organization,
inflicting damage on its development (present and future).
From the review of the literature we can outline the
corruption model that encompasses three stages. In the first
one, corruption has no particular influence in society and
affects business organizations. It is manifested in smallscale and the negative effects cannot cause serious damage
to organizations, even in case it is growing. Corruption
does not penetrate deeply into social structures and damage
are minimal. However, this is a "red light" for the
government that there are strong shocks if corruption is not
contained. The second stage is more dynamic than the first,
because it has acquired a large scale and it is felt palpable
and significant. Corruption prevails in much of the
organizational structure and increases in an avalanche-like
pattern. There is the effect of a "snowball" that involves
human resources in corruption schemes. In the third stage,
corruption is destructive, it permeates throughout the
organization, it has made the social climate worse,
organizational processes are not effective and corporate
image is destroyed. These stages (especially the second and
the third) cause serious damage to organizations (and
society) with different consequences: an imbalance in the
whole organizational structure, poor productivity and
efficiency, lack of appropriate governance mechanisms,
inefficient management decisions, poor social climate,
conflict, etc.

intent to corruption, it is still possible that the motives of
the people (or some of them) be driven by personal interest
or gain, which is a typical feature of human nature. So
relations "giving-receiving" gain context, which is
interpreted differently according to national-cultural
specificity and behavior of people in the organization.
Some authors (W. Burke, 2014; T. Lingham, 2010, pp.
325-340) refract corruption in the process of change as
corrupt practices and schemes should be ignored in any
way. Within the scope of their studies is the process of
normalization of corruption within the organization which
goes through several transformations. First, the process of
institutionalization - because the decisions and actions of
management leading to corruption (serving one's interests)
are generally built, i.e. accreted have the organizational
structure and processes. Second, the process of
rationalization, i.e. vulgar forms of corruption must be
replaced with ethical climate and culture, suiting modern
practices of corporate behavior. Third, we need a
socialization that unites people in the organization, and
assembling them into a team and conducting courses and
seminars against corruption, help them to understand,
manage and ignore this issue.
The authors (N. Iler & M. Samocuik, 2016; S.
Manacorda, F. Centonze, G. Forti, (Eds.), 2014) offer a
variety of tools for combating corruption, human resources
and its management. The process is aimed at reducing the
levels of personal corruption affecting the individual in the
organization and blocking its manifestation. Here,
however, it should clarify one important detail that defines
the relationship between corruption and personal behavior
of people and their work in an organizational environment.
The aim of the organization is not to educate and supervise
the people working in it, and give them the opportunity to
develop professionally (individual and in a team),
achieving notable personal and organizational performance.
So designing corporate culture that unites people, it also
provides them a chance to express themselves, create an
ethical climate, organizational norms and values. In other
words, the organization must hire professionally trained,
honest and loyal people (experts) that create business value
for its customers. But what if people are corrupt or are
susceptible to abuse? Just then you need an appropriate
strategy for combating corrupt practices and schemes,
which is not covenant purpose of the organization, but is
forced to do so. This leads to the point - Corruption is a
burden for the organization, but it is necessary to intervene
to prevent severe damage to its business. Some researchers
believe that human resources in the organization should
have a higher degree of self-control to refrain from abuse
and that they are responsible to organizational goals and
strategies. But this process is formed in the family
environment where people are taught ethics, culture and
adherence to social norms and values in society (T. Hirschi
& M. Gottfredson, 2001). But fighting corruption is
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There is a direct link between factors in the social
system, influencing the corruption and the consequences
for society of its manifestation. The effects reflect on the
economic, political, legal, social and cultural factors. This
is a bilateral process - corruption in the public system is
linked to the functioning and development of the
organization, and vice versa, its manifestation in the
organization affects the society. In this context, the damage
to the national economy are related to the reduction of
GDP, reducing the purchasing power of the population, low
investment activity, increased crime, violating the
proportions of market mechanisms, expansion of the
informal (grey) economy, underperforming government
and administrative institutions, " leakage "of intellectual
capital, spiritual impoverishment of the population,
paralysis in the culture and values of the nation and others.
For the effective prevention of corruption in the public
system are offered different approaches, which are
combined into three groups (S. Rose-Ackerman & R.
Truex, 2012; W. Judge, D. McNatt, W. Xu, 2011, pp. 93103): 1) "legal approach", where there is increasing
national spending to prevent corruption by creating new
legislative mechanisms or improve already existing ones.
2) "Business-administrative approach" in which there is
rising wages of different categories of civil servants so as
to reduce corruption and bureaucracy and increase work
efficiency and respectively administrative services. 3)
"Market-economic approach" that stimulates the activity of
businesses and their interaction with the state
administration.
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Corruption of Human Resource Practices in
Organizational Environment
Ivaylo Stoyanov1
Abstract: In modern organization corruption is negative
phenomenon that destabilized corporate values and
behavioral norms, negatively affects the people involved with
the company’s goals and priorities. The publication aims to
establish corrupt practices of human resources in an
organizational environment. The corrupt behavior is analyzed
at individual and collective level, are discussed types of
organizations with different levels of corruption of human
resources. Identified the main reasons that provoke human
resources to engage the corrupt practices and schemes.
Index terms: organization, corruption, human resource.
JEL: H83

their own account. These are people in the organization
who are involved in corruption schemes (even in a group,
but everyone is responsible for themselves) just to satisfy
his personal ego and material needs. This type of
corruption is seen from the position "bottom-up". The
responsibility is personal because each person voluntarily
decide whether to participate in corrupt schemes or seek
other alternatives. For a crime of this nature seek sole
responsibility of the person who breached national laws
and / or regulatory framework of the organization.
Corruption group (collective) level is seen as an act of
illegal actions in favor of the organization, which of course
does not exclude personal gain. Usually this is dominant
clique who through collusion act primarily for the benefit
of the organization and the privileges they receive people
not only in material terms - reason (reason) for this is
power, distribution of positions, positions and others. This
type of corruption is seen from the position "top-down".
The responsibility here is to the shareholders or senior
management, plunging people from the lower levels to
engage in corrupt schemes, forcing them (violence, threats,
etc.). Or entice them with good (V. Hamilton & J. Sanders,
1992, pp. 49-90). Often people become just another
scapegoat of their superiors. In such situations there is a
paradox Abilene (J. Harvey, 1986, pp. 17-43), when
making decisions do not correspond with the personal
beliefs of human resources, but they adhere to the policy of
the organization and the views of the management. At this
level, unless there is a personal and corporate nature of
crime when violate national or international law. As noted
by some authors (R. Thanasak, 2013, pp. 1-5) before taking
initiatives to curb and ignoring corruption and schemes,
whether individual and or collective level, we need to
diagnose the causes (factors) for the corrupt behavior of
people. From what can be done typology of human
resources involved in corrupt practices and schemes in an
organizational environment. These are people who perform
skilled intellectual or physical labor. The first are called
"white collar" and the latter "blue collar". Both dealing
with leadership, and others respect their decisions in the
labor process (Fig. 1).
The scheme can be made the following important
conclusions:
● HR type "white collar"
For the first time the term "white collar" was coined by E.
Sutherland in the US, which are associated people involved
no physical crimes, and those that require intellectual
(mental) activity (e.g. financial fraud as a form of corrupt
practice) .

I. INTRODUCTION
Every organization, regardless of its type and area of
activity is primarily social (and then technical) system
within which they work and communicate professionally
develop human resources. In such a social environment,
everyone has characterological features, behavior and
actions that set it apart from the rest of the team. From this
perspective, human resources organization susceptible to
different emotional and psychological tension, which varies
in different aspect - stress, aggression, despair, apathy and
others. Some of these conditions, combined with the desire
for personal gain or financial difficulties are a major
catalyst for corrupt practices and schemes of human
resources. This happens in two ways. First, when leaders
commit corruption schemes in favor of the organization
that process occurs "top-down". Second, corruption can
affect some people from lower levels in the hierarchy
("bottom-up") seeking personal gain, but to spread, so to
speak about corruption at the organizational level (A.
Daboub, A. Rasheed, R. Priem & D. Gray, 1995, pp. 138–
170; W. Baker & R. Faulkner, 1993, pp. 837–860).

II.

HUMAN RESOURCE CORRUPTION AT

INDIVIDUAL AND COLLECTIVE LEVEL IN
ORGANIZATION

The behavioral aspect, corruption in the organization
occurs both individually and as a group (collective) level
(another term for corruption at individual and group level is
a corporate crime) (M. Lynch, 2015; J. Pinto, C. Lena & F.
Pil, 2008, pp. 685-709; F. Ermann, A. Brief, R. Buttram &
J. Dukerich, 2001, pp. 471–499). Corruption at the
individual level is viewed through the prism of the personal
conduct of the individual whose motive is to benefit on
1
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appearance" because wear costumes, modern clothes or
white coats (e.g. research units and laboratories). In the
"blue collar" is the opposite, they are representatives of the
working class engaged in physical labor. Byword their
name in the organization due to his uniform for work or
blue aprons, which are used to conceal pollution in the
work environment (K. Brickey, 2011; J. Strader, 2011; J.
Coleman, 2001).

III.

TYPOLOGY OF ORGANIZATIONS,

ACCORDING TO THE PRESENCE OF CORRUPTION

Unlike the personal conduct of the individual, which is
different for each person, i.e. determined his decision
whether to participate in corrupt schemes in the
organization barometer of this process is the corporate
culture. Where there are no clear rules for the
implementation of the work are not respected or human
resources involved in corruption schemes operate with
impunity, it is difficult to achieve regulated by law business
results. Company culture is one that defines the
organizational norms and values, and if they do not fit the
governance policy will be difficult to achieve positive
results. For any organization, company culture is unique
because it creates "model of operation" that identifies it
from the others and is difficult to apply in other
organizational conditions. Namely corporate culture has a
significant role on corrupt practices and schemes in the
organization because it shows whether explicitly or
implicitly tolerated by management that compromising
business process (Angelov, 2011; S. Backmann & B.
Horstmann, pp. 261-278; S. Zahra, R. Priem & A. Rasheed,
2005, pp. 803-828; J. Collins, K. Uhlenbruck, P.
Rodriguez, 2009, pp. 89-108). It is therefore necessary to
build an environment of organizational identity trust and
stability, ethical behavior of employees and adequate
motivational mechanisms (D. Gioia, M. Schultz & K.
Corley, 2000, pp. 63-81).
For organizations whose corporate culture is oriented
toward the existence of corrupt practices and schemes, their
manifestation is different intensities and participation of
people in hierarchical levels. So can determine the scale of
corruption (in order of intensity) and its level of
distribution organization (units, departments, divisions). As
a result of these two dimensions, typology of organizations,
depending on the presence of corruption is as follows
(Adapt. by Y. Luo, 2004, pp. 119-154):
1. Organizations type A
These organizations have a high degree of corruption at
all hierarchical levels, were involved managers and
employees. Corrupt practices and schemes are traditional
and developed intensively. Usually there are no codes of
conduct and standards of behavior, but if you have a
formal, because they do not comply. Corporate culture is
oriented to conceal corruption, it is considered normal,

Fig. 1. Typology of human resource involved in corrupt
practices and schemes in organizational environment
E. Sutherland significantly affects forensic not only in
the US but worldwide, launching theory of "white collar
crime" (White-collar crime). This means combating corrupt
practices and schemes, the perpetrators of which are
intelligent people occupying high positions in society
(political level) or organization (shareholders and
managers) with the support of their followers (E.
Sutherland, 1985; B. Payne, 2012; J. Strader & S. Jordan,
2015; G. Geis, 2015).These are people with influence, with
enough power to take advantage of his official position.
Often hidden position they occupy in the hierarchy of the
organization or the image they have created among
subordinates (employees) or in society. These are people
who have a high social status, others depend on them and
have the right to dispose of organizational resources, and
i.e. they have power. The causes of these human resources
to engage in corrupt practices and schemes are different,
but the main ones are related to tax crimes machination
with corporate data, illegal transactions, trading in
influence, computer crime and others.
● HR type "blue collar"
The work of "blue collar" is focused in the area of
industrial activity (mostly in large enterprises) because it
requires manual labor and not impose intellectual abilities.
They do not have managerial authority and fulfill the
orders and instructions of superiors. Do not have access to
classified information or resources (mainly financial), such
as "white collar", which is why their involvement in
corruption is limited. It comes down to the stock-bit
character transmission of operational information (on
others) or corrupt interaction with superiors.
Common name "white collar" human resources dealing
with intellectual labor organization (managers, engineers,
administrative staff, etc.) Comes from "the purity of their
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2) Peripheral corrupt organizations where senior
management is not involved in corruption, but it is
distributed to low levels of the hierarchy. At the strategic
level, these organizations are not tainted with corruption
schemes because leaders operate under established rules
and criteria, but problems arise at the operational level
where corrupt officials. Catalyst for this process is flawed
management policies, mistreatment of superiors towards
their employees, delayed wages, unpaid wages, lack of
motivation of people alienation from work and others.
3) Strong corrupt organizations where corruption
is widespread throughout the organization - at all
hierarchical levels. Obviously these organizations are trite
reputation, corporate culture and ethical climate, provoking
Human Resources to seek personal gain at the expense of
organizational goals and priorities or take advantage of
goods on behalf of the organization. When corruption is
rampant throughout the organization and company culture
associated with unethical behavior of people who have to
manage, it cannot be expected from such a lower level to
be the benchmark for good behavior. On the contrary, they
feel spiritually justified against the background of what
makes their rulers without experiencing scruples of their
involvement in corruption.
4) Organizations whose senior management is
involved in corrupt practices and schemes, but forbids its
employees to do so. The terminology used in such
situations is "organizational hypocrisy" because those who
should be the benchmark for exemplary behavior (senior
management) are corrupt, but conceal their actions,
imposing an ethical role model for other staff. This of
course provokes the past, but because of fear of punishment
or moral views are not involved in corruption schemes.
These organizations are a typical example of the
discrepancy between their identity (imposed by corporate
culture) and operation (real action). The literature also
highlights other authors (D. Dutton, W. Doty, W. Glick, R.
Duncan, R. Cialdini etc.) looking for patterns and
relationships between t. Pomegranate. "Ideal type of
organization" and "rational (ethical) behavior of human
resources" so as to enhance organizational effectiveness
and reduce illegal processes.
Nevertheless, corporate culture and ethical behavior in
the organization aim to show its members, what is right or
wrong (moral or immoral) documented a code of ethics.
Corporate culture and ethical climate have a broader scope
because it does not focus only corruption but also affect
processes across the organization (leadership, motivation,
communication practices, both formal and informal
systems of behavior, etc.). (L. Lazorenko, 2010, pp. 279286). Therefore, corporate culture and ethical climate
parameters set only for the formation of moral behavior of
members of the organization, including as a preventive
indicators for the anti-corruption strategies. Nevertheless,
their effectiveness is limited to corporate norms and values

while management tries to concentrate in the organization
because it remains convinced that its disclosure could harm
more than help its development. Relying that corruption
will not be made public, managers and contractors are
mutually disguise as involved in complex schemes and
manipulations.
2. Organization Type B
In these organizations, corruption is minimized, both in
degree of intensity and in terms of hierarchical levels. The
disagreement human resources to engage in corrupt
practices and schemes due to stable corporate culture,
ethical climate, trust, distribution of funds based on merit
and others. There may be some cases of corruption of
officials, but they are sporadic, lacking consistency and are
not tolerated by the management of the organization.
3. Organizations type C
Although it is not intensive in nature, corruption in
these organizations is disseminated to all hierarchical
levels. Many managers and executives involved in corrupt
practices and schemes, but do it discreetly as seemingly
observe ethical codes of conduct. Corruption is not
systematic, but covers a wide range of people as soon as
possible participate in it or are willing to do so. Although
they do not appear to organizations of this type are imbued
with corruption and schemes that in one way or another
hinder their development.
4. Organizations type D
In these organizations, corruption is intense but limited
to one or a few (not many) hierarchical levels. Obviously,
this is an isolated case in which directors or employees
have built a corruption scheme about the organization. It's
criminal clique that undercover to power or positions in the
hierarchy receive benefit at the expense of the institution.
The number of such people is negligible, but seek to
benefit from potential opportunities for corruption, which
affects the development of the organization, affecting its
image and good practices.
In literature there are also other classifications of
organizations, according to the presence of corruption (J.
Pinto, C. Leana & F. Pil, 2008, pp. 685-709; R. Cialdini,
1996, pp. 44-58; D. Doty & W. Glick, 1994, pp. 230-251;
J. Dutton & J. Dukerich, 1991, pp. 517-554; W. Duncan,
1971, pp. 19-28), which are relatively homogenous. For
example, J. Pinto, C. Leana and F. Pil launch a matrix that
encompasses four quadrants categorize organizations by
level of corruption and the participants in this process human resources. Separated following options:
1) Organizations with no participation of human
resources in such corruption and lack of organizational
level. These organizations are called exemplary because
corporate culture and ethical climate lead to adequate
behavior of the human factor, efforts are concentrated in
the interests of the organization at the expense of personal
gain, to promote best practices and mutual trust. Such an
atmosphere of organizational activity completely negates
the existence of corruption schemes.
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as part of the prevention of corruption, showing human
resources, which are motivational and sanction
mechanisms in compliance or deviation from the rules
(code of ethics). However, they cannot change the essence
of the man and his genetic gifts, if he is willing to
participate in corrupt practices and schemes - sooner or
later will do what is a matter of time and circumstances.

IV. REASONS FOR CORRUPTION OF HUMAN
RESOURCES IN ORGANIZATION

Usually people tend to do different activities when they
are motivated or expect a certain outcome (dividend) of
their efforts. To participate human resources in corrupt
practices and schemes in the organization, there is always a
cause and effect. Until the investigation is limited to
punishment or lack of it of the actions taken, the reasons
are often different - reasonable, unreasonable, logical,
illogical, meaningful, meaningless, rightly, without reason,
etc. However, they are those motivators provoking people
to do in a certain way, seemingly right for them - even if
they approach the law. It is these reasons are based on
research no small part by authors who are trying to
"unravel" the complex human behavior in the name of a
particular purpose can sacrifice their freedom or reputation
- for goods and resources. The basis of literary studies (E.
Sutherland, D. Cressey & D. Luckenbill, 1992; E.
Sutherland, 1985; D. Cressey, 1953; D. Cressey, 1971)
about the causes that lead people to engage in corrupt
practices and research schemes are Americans E.
Sutherland and D. Cressey. The latter is a prominent
criminologist in the US through research develops
Sutherland t. Pomegranate. "Triangle of corrupt practices
and schemes." It is formed by factors cause people from
being involved in malpractice, fraud and criminal acts.
Cressey differentiated factors three levels: occasion,
potential and conviction of corrupt intent (Fig. 2).

Fig. 2. Triangle of factors influencing corruption
techniques and patterns of human resources
The third factor affecting the personal discretion of the
individual for purposes of corruption and its moral
justification to participate in it. Usually people look to
different motives, refracting them through their own
problems, seeking justification that cleared them. Often,
however, it is deceptive because it obscures their sober
assessment than to the self-righteousness of errors and
malicious behavior. This will depend on the values of
personality - people who do not reason with which to
justify their corrupt act probably will not do it - prevails
will take conscience.
Slightly expanded version of the theory of Cressey is
the so-called "Diamond corrupt practices and schemes" (D.
Wolfe & D. Hermanson, 2004, pp. 38-42). To this was
added a fourth factor - abilities required people to commit
fraud and abuse. In the new model (from the triangle to
diamond), this factor is entered in the following manner
(Fig. 3):

The first factor affects the incentives of individuals to
participate in corruption. This may be due to certain
circumstances (financial difficulties, striving for wealth,
personal and family problems, alcohol, gambling, etc.)
That cause men to do wicked in one or another situation.
The second factor relates to the potential for participation
of people of corruption. Here are reported two
prerequisites: First, the individual must have the potential
to make illegal corrupt activities - access to goods and / or
resources (to occupy a key position in the organization or
have a high social status in society) or reach collusion with
other involved persons. Second, corruption is possible in
defects (imperfections) in the system of functioning of the
organization, allowing people to participate in corruption,
unhindered by sanctions and disciplinary penalties. This is
a consequence of poor control and lack of adequate
management.

Fig. 3. Diamond factors influencing corruption techniques
and patterns of human resources
In presenting its model Wolfe and Hermanson launched
the idea that skills are the key to corruption because they
are an expression of people's skills to participate in it,
otherwise their initiatives are doomed to failure. In other
words, the ability transform corruption into reality, ie
materialize the intentions of the people who benefit in
some way. They must possess qualities such as
intelligence, education, skills, and audacity to take a certain
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and is conducive to organizational conflicts because some
benefit at the expense of others.
¾ The need to satisfy personal needs. At the core of
human behavior stands motive that drives people to act a
certain way. It may correspond to their idea of
¾ the situation, but also negatively affects their
perception. In the first case, the person knowingly violate
ethical principles and standards to satisfy their needs,
analyzing problems. In the second case, the human
resources function subconsciously led by side factors that
hamper to assess the risk and consequences of corruption
situation.
¾ Under pressure (coercion). HR may be involved in
corruption, against their will. This happens in the hierarchy
of power - pressure from superiors or individuals who have
an interest in blackmail members. Threats are related to
positions,
dismissals,
reassignments,
discrediting,
involvement of family members and others.
¾ Provocative circumstances
A. ORGANIZATIONAL
- inefficient management policies, procedures and
training programs;
- unethical in the lead (bad corporate culture);
- corporate governance, leading to poor control;
- organizational conflicts and crises;
- harassment by superiors;
- load with a lot of work (professional service);
excessive
confidence
of
staff
(strong
decentralization);
- other.
B. PERSONAL
-immoral behavior and lack of professional ethics;
-financial indebtedness;
-unforeseen costs (money demand);
-the need for a "return of personal services";
-lack of security (fear of dismissal, redundancy, etc.);
-unfair pay for work;
-stress, melancholy and professional fatigue;
-family problems and conflicts;
-social isolation of the individual;
-discrimination in its various forms;
-other.

position in the organization where they work, ie have
authorized access. If you use them rationally, it can provide
the desired success. The connection of the fourth element,
the other three is completely understandable - a man who is
smart enough and perceptive, i.e. It has the necessary skills
to adapt to corrupt practices and schemes, could be able:
• to find a good enough reason to take part in
corruption;
• to find the right opportunity, without any
consequences for him;
• be cool without scruples and anxiety of guilt.
Ability of people to participate in the corruption are
primarily an expression of the personal conduct of the
individual (inherent) then depend on external factors constantly improve. Other pioneers (R. Hollinger & J.
Clark, 1983) determinants of corruption behavior of human
resources, in particular fraud and abuse in the company R.
Hollinger Americans and J. Clark. They conduct extensive
research on deviant behavior of people (deviating from
traditional norms, with the result that problems may arise in
the work of human resources - apathy, melancholy, antisocialization, stress, aggression, conflict, etc.) In the
organizational environment and causes provoking them to
corrupt practices and schemes. In the early 80s of the last
century, Hollinger and Clark interviewed over 9,000
workers from American industry and the results of their
research are published in the book Theft by Employees,
which was published in 1983. Their research is aimed
primarily at employees who are disappointed in some way
by the work carried out or are dissatisfied with the leaders.
The age limit is wide, but it was found that not all
employees are prone to abuse. Often it is noticed in the
routine footage of them "comes over" the problems and
conflicts within the organization or those with senior
positions who have easy access to resources. Less abuses
carried young professionals who cannot "fit" into the
environment or do not have this opportunity (R. Hollinger
& J. Clark, 1983). Most of the reasons tend to the desire of
employees to acquire funds (under the pressure of the
environment) or professional frustration. As a result of the
studies authors (K. Angelov, 2008; R. Burke, E. Tomlinson
& C. Cooper, 2011; E. Sutherland, D. Cressey & D.
Luckenbill, 1992; R. Hollinger & J. Clark, 1983. R.
Hollinger, 1989; J. Tucker, 1989, pp. 319-334; S. Albrecht,
K. Howe & M. Romney, 1983) browsing the reasons for
the corruption of human resources in the organization, the
main ones are reduced to a few guidelines:
¾ Greed. No small part of the human resources in
the organization can participate in corrupt practices and
schemes of greed. It is about money, power or wealth that
give some more than others have, whether deserved or not
(if there is chance). Greed causes people to make bad
decisions in situations that threaten their personal and
professional prosperity (image). Opposes human resources

V. CONCLUSION
Obviously there are different factors and provoking
circumstances that induce people to corrupt practices and
schemes. They occur in the organization, but also depend
on the behavior of the individual. Therefore, organizations
need to create effective models and best practices that
ignore negative impacts on the environment by hiring
human resources with high moral and professional
commitment to corporate processes. As a result of the
publication is achieved the following:
- has been found corrupt behavior of human resources
at individual and collective level;
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Quality of Life: Interface between
Cultural Specificities and Social Progress
Viktorija Skvarciany 1 Juri Tereštšenkov 2
Abstract Quality of life is considered one of the factors that
indicates country’s wellbeing. Because of that, the quality of
life is the scope scientist from different countries are
concentrated on. Hence, different studies suggest different
indexes to assess the quality of life. One of the newest indexes
is the social progress index that provides comprehensive,
objective and transparent measure of a country’s quality of
life that is independent of economic indicators. The
importance of this index is that one can identify particular
strengths and weaknesses of the countries. The authors of the
paper focus their attention on analysing similarities of the
countries within the social progress index. Therefore, aim of
the research is to divide countries into the groups according to
similarities in non-economic parameters of country’s welfare.
Going forward, those groups are analysed with the view of
finding connection between quality of life and specificities of
national culture. As the result, methodology for dividing
countries into groups is suggested and relation between
national culture and quality of life is presented. The current
study contributes to scientific literature on social progress
index relationship with Hofstede’s cultural dimensions.
Index Terms: – trust, social capital of financial institutions,
evaluation of confidence
JEL: I31

There are three dimensions of social progress index.
They are as follows: basic human needs, foundation of
wellbeing and opportunity. Therefore, the aim of the
research is to divide countries into the groups according to
similarities in non-economic parameters of country’s
welfare and to examine the relationship between social
progress index’s indicators and cultural dimensions within
each group.

II. INTERFACE BETWEEN CULTURAL SPECIFICITIES
AND SOCIAL PROGRESS

Life quality differs from one country to another,
therefore, it is important to compare levels of life quality in
different countries in order to understand how life quality
could be improved in each country. Representatives of
social sciences are trying to find the factors affecting the
quality of life and leading to its increase. Kanellopouos
(2011) mentions material and social resources as the ones
that are necessary for the quality of life. Material resources
are as follows: food, safe drinking water, shelter
(Kanellopoulos, 2011). In fact, uplift of the living standards
could lead to an increase of life quality’s level (Nataraajan
& Angur, 2014). Actually, water sanitation, proper nutrition
and shelter are indicators of basic human needs that, in
turn, are one of the social progress index’s determinants
(Social Progress Index, 2015). Social resources include
such aspects as “access to information, education, health
care, social status, political power, or the opportunity to
develop meaningful connections with other people in
society” (Kanellopoulos, 2011). Ukachi (2015) states that
better information literacy skills are the higher the quality
of life is. According to Jeong and Seo (2014) satisfaction
with food has a positive direct impact on the quality of life.
In fact, there are similar factors that are indicators of social
progress index: access to information and communication,
access to basic knowledge, access to advanced education,
health and wellness (Social Progress Index, 2015).
Actually, access to information, communication and basic
knowledge is investigated as a determinant of foundation of
wellbeing; access to advanced education and health and
wellness are determinants of opportunity. According to the
young people perception of quality of life survey, it is
associated with material wealth and health (Constantinescu,
2013). In fact, the mentioned elements are similar to the
social progress index’s indicator – foundation of wellbeing.
Hajduova et al. (2014) agree that quality of environment
influences the quality of life. For instance, Keles (2012),
while researching the relationship between quality of life

I. INTRODUCTION
Quality is one of the vital factors of people’s life.
Therefore, scientists researching different fields are trying
to find an appropriate life quality’s expression. Quality of
life index is a tool designed to compare life facilities in
different countries (Lepage, 2009) and, hence, quality of
life is an instrument designed to determine similarities
between different cultures. In other words, cultural
dimensions could be treated as one of the quality of life
indicators. Therefore, in order to examine culture’s role in
the quality of life measurement it is necessary to divide
countries into groups according to citizens’ perception on
the quality of life’s dimensions. In the present research
social progress index was used as an indicator of the
quality of life and its relationship with cultural dimensions
was investigated. In other words, social progress index was
the measurement of the quality of life used in this research.
Selection was based on the fact, that this analysis is not
directly dependant on any economic indicator, while being
comprehensive, objective and transparent.
1
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and environment, mentioned water as one of the key factors
of improving the quality of life. In fact, water and
sanitation is a determinant of basic human needs under the
SPI.
Social Progress Index is the measurement of quality of
life used in this research. Selection was based on the fact
that this analysis is not directly dependant on any economic
indicator, while being comprehensive, objective and
transparent. There are three dimensions of SPI: Basic
Human Needs, Foundation of Wellbeing and Opportunity.
Every dimension consists of four components that are
explained as follows:
- Basic human needs correlate with the first level
(physiological needs) and the second level (safety) of
Maslow’s hierarchy of needs theory (Maslow, 1943), in the
later’s short-term meaning and direct form that is necessary
for survival. This dimension consists of four elements:
Nutrition and Basic Medical Care; Water and Sanitation;
Shelter; Personal Safety.
- According to the interpretation of the authors,
Foundation of Wellbeing stands for the Maslow’s
Hierarchy of Needs second level (Safety), but in its longterm perception and more indirect form, that rather creates
good habitat and existence conditions. Four components of
Foundation of Wellbeing are Access to Basic Knowledge;
Access to Information and Communications; Health and
Wellness; Ecosystem Sustainability.
- Dimension of opportunity represents the
capability of society to limit or empower individual’s
autonomy and ability to progress. If compared with
Maslow’s pyramid of needs (Maslow, 1943) this dimension
covers two top levels – Esteem and Self-actualization.
Elements of Opportunity are: personal rights; personal
freedom and choice; tolerance and inclusion; access to
advanced education.
As one of the quality of life dimension researchers
mention culture as, according to Woodside et al. (2016)
culture “represents a complex whole of attitudes, beliefs,
values, and behaviour”. Professor Geert Hofstede defines
culture as “the collective programming of the mind
distinguishing the members of one group or category of
people from others” (Hofstede, n.d.). His research has
defined six dimensions of national culture, which are as
follows: power distance, individualism / collectivism,
masculinity / femininity, uncertainty avoidance, long-term /
short-term oriented, indulgence. Power distance could be
understood as “the extent to which less powerful members
of a society accept the fact that power is distributed
unequally” (Mooij & Hofstede, 2002). Individualism could
be understood “as a dimension of both national culture and
personal values” (Frank, Enkawa, & Schvaneveldt, 2015).
Masculinity / Femininity is “the extent to which highly
assertive values predominate versus showing sensitivity
and concern for others’ welfare” (Oudenhoven, 2001).
Uncertainty avoidance is associated with prediction,
intentionality, capability and transference (Hwang & Chang
Lee, 2012). Long-term oriented societies foster pragmatic
virtues oriented towards future rewards, in particular
saving, persistence, and adapting to changing

circumstances, and short-term oriented societies foster
virtues related to the past and present such as national
pride, respect for tradition, preservation of "face", and
fulfilling social obligations (Hofstede & Hofstede,
Dimensions of National Cultures, n.d.). Indulgence stands
for a society that allows relatively free gratification of
basic and natural human desires related to enjoying life
and having fun. (Hofstede, 2011).

III. METHODOLOGY
To achieve the research objective social progress index’s
indicators are analysed. They are as follows: basic human
needs, foundations of wellbeing and opportunity. Research
period covers 2015. For the survey the data provided by
Social Progress Imperative was used.
To analyse countries in the context of social progress it is
crucial to divide countries into groups based on similarities.
For the division the cluster analysis was used. It was held
in two stages: 1) hierarchical cluster analysis; 2) k-mean
cluster analysis. Hierarchical cluster analysis was used to
determine the number of clusters according to the “elbow”
rule; k-mean analysis was held to distribute the countries
into groups. During the k-mean analysis, the Euclidean
method was used. The method is based on distance
between cluster centres calculation using the following
formula:
d
(1)

d=

√∑ (
i=1

where

2

x i− y i )

d – distance;
xi = [x1, x2, … xd] is random point;
yi = [y1, y2, … yd] is random point;
In order to examine relationships between social
progress index and cultural dimensions’ within the clusters
correlation analysis was performed. As a relationship
measure, Pearson’s correlation coefficient was used. The
data from Social Progress Imperative (2015) was used for
the research. In fact, full statistics for all countries was not
provided; therefore, seventy-two countries were examined
in present study.

IV.

EMPIRICAL FINDINGS

The correlation analysis was used to examine the
relationships between social progress index’s indicators and
cultural dimensions. First of all, the countries were divided
into four groups (Table 1).
According to Table 1 there are seven countries on the
first cluster, eighteen countries in the second cluster, twenty
two countries in the third cluster and twenty three countries
in the fourth cluster. The correlation analysis is conducted
within all the clusters. The first clusters’ results are
presented in Table 2.
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TABLE I. CLUSTER Membership (Source: authors’ compilation)
Clusters
Countries
Angola, Burkina Faso, Mozambique, Nigeria,
1
Pakistan, Tanzania, Zambia.
Bangladesh, China, Dominic Republic, Egypt, El
Salvador, Ghana, India, Indonesia, Iran, Iraq,
2
Lebanon, Morocco, Peru, Philippines, Russia,
South Africa, Ukraine, Venezuela.
Albania, Argentina, Brazil, Bulgaria, Chile,
Colombia, Croatia, Greece, Hungary, Italy,
3
Jordan, Latvia, Lithuania, Malaysia, Poland,
Romania, Saudi Arabia, Serbia, South Korea,
Thailand, Turkey, Uruguay.
Australia, Austria, Belgium, Canada, Czech
Republic, Denmark, Estonia, Finland, France,
Germany, Iceland, Japan, Netherlands, New
4
Zealand, Norway, Portugal, Slovakia, Slovenia,
Spain, Sweden, Switzerland, United Kingdom,
United States.

TABLE III. CORRELATION ANALYSIS WITHIN SECOND CLUSTER
(Source: authors’ compilation)

Power Distance
Individualism
Masculinity
Uncertainty Avoidance
Long term orientation
Indulgence

Power Distance
Individualism
Masculinity
Uncertainty Avoidance
Long term orientation
Indulgence

Foundation of
Wellbeing
-0,150
0,829
0,356
-0,484
-0,145
0,097

Basic Human
Needs
0,02
0,183
-0,201
0,124
0,120
0,533

Foundation of
Wellbeing
-0,315
-0,327
0,028
0,031
-0,189
0,607

Opportunity
-0,123
0,017
-0,196
0,089
0,022
0,528

As it can be seen from Table 1, there are strong
correlations between SPI ratios and indulgence. It means
that if the need of basic human needs are not satisfied, the
citizens of the country are not interested in leisure, freedom
of speech and other additional human needs. However,
there is a positive relationship between foundation of
wellbeing and opportunity with indulgence. In fact, this is a
logical outcome, which means that more opportunities
people have more space to use them they need; and the
better is the level of wellbeing (health, opportunity to
knowledge, etc.) the higher demand of indulgence
components is. The third clusters’ results are presented in
Table 4.

TABLE II. CORRELATION ANALYSIS WITHIN FIRST CLUSTER
(Source: authors’ compilation)
Basic Human
Needs
-0,730
-0,515
0,223
0,679
0,804
-0,816
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Opportunity
-0,236
0,264
0,055
-0,703
0,087
-0,259

TABLE IV. CORRELATION ANALYSIS WITHIN THIRD CLUSTER
(Source: authors’ compilation)

In can be seen in the table above (see Table 2) that there
is a strong negative correlation between basic human needs
and Power Distance, Individualism and Indulgence. In
countries with lower basic human needs score the income
distribution is more uneven, which is sign of high power
distance and can be result of the absences of middle class.
Collectivistic society can be result of low basic human
needs, because strong and cohesive integrated groups as
clans and extended families take care of members in needs.
In countries from first cluster importance of the having fun
and enjoying life is not the primary concern as long as
physiological needs are not covered. Strong positive
correlation is noticed between basic human needs,
uncertainty avoidance, and long-term orientation. Low
tolerance towards ambiguity in a societies with poorly
covered basic needs can be explained by desire for stability
in that perspective. Shared tasks in family life is a
remarkable characteristic of long-term orientation and
overlaps with collectivistic society specifics over covering
physiological needs. Overall, first cluster countries are
culturally very similar towards basic human needs and this
fact can be explained by Maslow’s hierarchy of needs – as
long as primary needs are not met, societies cannot
concentrate on a further levels, which gives us lower
correlations in foundation of wellbeing and opportunity.
The first clusters’ results are presented in Table 3.

Power Distance
Individualism
Masculinity
Uncertainty Avoidance
Long term orientation
Indulgence

Basic Human
Needs
-0,197
0,379
0,019
0,125
0,420
-0,367

Foundation of
Wellbeing
-0,188
0,158
-0,097
0,018
0,188
0,042

Opportunity
-0,622
0,394
-0,093
0,439
0,152
0,055

The correlation coefficient between opportunity and
power distance is -0,622 (see Table 4). It means that there
is a negative strong relationship between these factors. This
is to say, the more opportunities people in third cluster
countries have, the lower the power distance is. This could
be linked to the feeling of safety the countries provide to
the citizens. The fourth clusters’ results are presented in
Table 5.
TABLE V. CORRELATION ANALYSIS WITHIN FOURTH CLUSTER
(Source: authors’ compilation)

Power Distance
Individualism
Masculinity
Uncertainty Avoidance
Long term orientation
Indulgence
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Basic Human
Needs
-0,412
0,064
-0,100
-0,230
-0,103
-0,412

Foundation of
Wellbeing
-0,543
0,108
-0,446
-0,484
-0,093
-0,543

Opportunity
-0,727
0,632
-0,291
-0,515
-0,584
-0,727
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In the fourth cluster there are countries with the highest
level of economic development. It means that the basic
human needs are satisfied in these countries and people do
not need to concentrate on this aspect. Hence, the basic
human needs do not affect cultural dimensions. It can be
proved by the result of correlation analysis (see Table 5).
On the other hand, people living in countries with high
living standards have many opportunities, such as access to
advanced education, personal rights, personal freedom and
choice, tolerance and inclusion, and it have an impact on
the level of culture. According to the research results the
more opportunities people have, the lower levels of power
distance, uncertainty avoidance, long-term orientation and
indulgence are. In other words, citizens of the developed
countries feel safe, feel comfortable and demanded at work,
not afraid of tomorrow and have access to self-esteem and
self-actualisation needs, such as leisure, freedom of speech,
remembering positive emotions.

V. CONCLUSION
In this research relationship between social progress
index, which is one of the life’s quality indicators, and
cultural dimensions is investigated. The research results
confirmed that in countries with low living standards
people are not as keen on culture as citizens in developed
countries. In the first and second clusters’ countries people
are concentrated on satisfaction of their basic needs, such
as personal safety, shelter, nutrition and basic medical care,
water and sanitation. In other word, citizen of these
countries need to satisfy their basic needs and only then
could take an interest in cultural life. Whereas basic human
needs are satisfied for citizens from the third and the fourth
clusters’ countries and, therefore, they have opportunities to
satisfy additional needs what helps to improve the quality
of life. In fact, all the clusters could be linked to Maslow’s
hierarchical needs. The first and the second clusters’
countries could be associated with the first two levels of
Maslow’s pyramid – psychological and safety level. While,
third and fourth clusters’ countries are concentrated on
esteem and self-actualization levels.
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Overview of Deep Learning Architectures
for Classifying Brain Signals
Lachezar Bozhkov1
Abstract One of the challenges in modeling cognitive events
from electroencephalogram (EEG) data is finding representations that are invariant to inter- and intra-subject differences,
as well as the inherent noise associated with EEG data collection. Herein, we explore the capabilities of the recent deep
neural architectures for modeling cognitive events from EEG
data. In this paper, we present recent achievements applying
deep learning for EEG signal classification. We investigate the
use of feed forward, convolutional, recurrent neural nets, as
well as deep belief networks, echo-state networks, reservoir
computing, and denoising auto encoder models. We present
the application of these architectures for classifying user intent generated through different motor imagery; BCI to control wheelchair and robotic arm; mental load classification;
discriminating emotional state; feature dimensionality reduction for EEG data. Many of the models prove to be more accurate and more efficient than current state-of-the-art models.

spatial smearing caused by the skull but it has a good (millisecond) time resolution to record both, slowly and rapidly
changing dynamics of brain activity.
Hence, in order to identify the relevant portion of the
signal, sophisticated analysis techniques are required that
should also take into account temporal information.

II. BRAIN COMPUTER INTERFACE AND
ELECTROENCEPHALOGRAPHY
Electroencephalography (EEG) is a method to analyse
brain activity by measuring the electrical activity across a
subject’s scalp. EEG offers many advantages for construction of a BCI system, but also several disadvantages. Firstly, and most importantly, EEG is a non-invasive method
for measuring brain activity. This removes the need for
costly and risky surgical procedures, such as electrophysiology, in which intracortical devices such as needles or
tubes may be inserted directly into the brain material, or
electrocorticography, in which an array of electrodes is
implanted under the skull. Both systems risk permanent
and life threatening damage to a patient’s brain and require
costly surgical expertise to carry them out safely. Also
useful for designing a BCI, EEG does not require the patient to be stationary like other noninvasive imaging systems such as functional magnetic resonance imaging
(fMRI) and magnetoencephalography (MEG), both of
which can only be carried out by large scale and expensive
equipment. In contrast, EEG simply requires the placement
of a set of electrodes along the scalp, which, although the
exact placement is important for valid results, can be carried out in a straightforward manner. EEG has the ability to
produce high time resolution data, which is a necessity for
near real time systems. However, EEG does possess some
major drawbacks.
A Brain Computer Interface (BCI), or Brain Machine
Interface (BMI), is a system, which allows users to communicate or manipulate external devices using only their
brain signals as opposed to the standard methods for carrying out such tasks (Mak & Wolpaw, 2009).
BCIs allowing patients to accomplish tasks simply by
thinking about a certain action has many diverse applications that provide real benefits to their lives. Recent research has shown that much is possible with this technology. BCIs have allowed individuals to control a robotic
arm to manipulate the surrounding environment
(McFarland & Wolpaw, 2008). They have allowed patients
to move around in a wheelchair. They have even been
shown to increase the neuroplasticity of recovering tetraplegic patients and improve their quality of life. BCIs

Index Terms: EEG data, Deep Learning, Brain-Computer
Interface, Convolutional Neural Networks, Auto-Encoders,
Recurrent Neural Networks, Echo State Networks, Deep Belief Networks, Reservoir Computing, Affective Computing

I. INTRODUCTION
Over the last decade, deep learning techniques have become very popular in various application domains such as
computer vision, automatic speech recognition, natural
language processing, and bioinformatics where they produce state-of-the-art results on various tasks. At the same
time, there has been very little progress investigating the
application of deep learning in cognitive neuroscience research, where these techniques could be used to analyze
signals recorded with electroencephalography (EEG) – a
non-invasive brain imaging technique that relies on electrodes placed on the scalp to measure the electrical activity
of the brain. EEG is especially popular for the development
of brain-computer interfaces (BCIs), which work by identifying different brain states from the EEG signal.
Working with EEG data poses several challenges. Brain
waves recorded in the EEG have a very low signal-to-noise
ratio and the noise can come from a variety of sources. For
instance, the sensitive recording equipment can easily pick
up electrical line noise from the surroundings. Other unwanted electrical noise can come from muscle activity, eye
movements, or blinks.
Usually, only certain brain activity is of interest, and this
signal needs to be separated from background processes.
EEG lacks spatial resolution on the scalp with additional
1
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which allow for three dimensional cursor motion have also
been constructed. This suggests there are many more potential applications of the technology to entertainment and
real-world manipulation more broadly. (McFarland &
Wolpaw, 2008) provide an excellent survey of recent work
in the area of BCIs as well as the basic definitions used
throughout the field. They describe a BCI as carrying out
the following four procedures. First, it must have a method
for signal acquisition, a way of measuring the neurophysiological state of the brain. This can be accomplished by
recording electrophysiological signals, via devices like the
EEG or intracortical implants discussed below. Second, it
must have a process for feature extraction, whereby the
useful information gleaned from the signals, removing
artifacts or noise from the analysis. Third, it then uses a
translation algorithm to convert the extracted features into a
signal of user intent. Finally, the system executes the user’s
desired output. Most research into BCIs has focused on the
first three steps with the relevant question of interest being
how to cheaply, safely, and accurately translate a user’s
brain activity into real-time actions.

ing (fMRI) and Electroencephalogram (EEG) in some previous work with moderate dataset sizes (Plis, et al., 2014).
They showed that adding several Restricted Boltzman Machine layers to a deep belief network and using supervised
pretraining results in networks that can learn increasingly
complex representations of the data and achieve considerable accuracy increase as compared to other classifiers. In
other works, convolutional and recurrent neural networks
have been used to extract representations from EEG time
series (Mirowski, et al., 2009). These studies demonstrated
potential benefits of adopting (down-scaled) deep neural
networks in neuroimaging, even in the absence of extremely large, million-sample datasets, such as those available for images, video, and text modalities. However, none
of these studies attempted to jointly preserve the structure
of EEG data within space, time, and frequency.
Herein, we explore the capabilities of deep neural nets
for modeling cognitive events from EEG data. In the following chapters we will present recent achievements applying deep learning for EEG signal classification.

III. DEEP LEARNING

In (Stober, et al., 2016) the authors introduce and compare several strategies for learning discriminative features
from electroencephalography (EEG) recordings using deep
learning techniques. EEG data are high dimensional with a
poor signal-to-noise ratio, and there is considerable variability between individual subjects and recording sessions.
The proposed techniques specifically address these challenges for feature learning. Cross trial encoding forces
auto-encoders to focus on features that are stable across
trials. Similarity constraint encoders learn features that
allow distinguishing between classes by demanding that
two trials from the same class are more similar to each
other than to trials from other classes. This tuple-based
training approach is especially suitable for small datasets.
Hydra-nets allow for separate processing pathways adapting to subsets of a dataset and thus combine the advantages
of individual feature learning (better adaptation of early,
low-level processing) with group model training (better
generalization of higher-level processing in deeper layers).
This way, models can, for instance, adapt to each subject
individually to compensate for differences in spatial patterns due to anatomical differences or variance in electrode
positions. The different techniques are evaluated using the
publicly available OpenMIIR dataset of EEG recordings
taken while participants listened to and imagined music. In
(Stober, et al., 2016) the authors propose several novel
techniques for deep feature learning from EEG recordings
that address specific challenges of this application domain.
(Walker, 2015) presents a novel application of convolutional neural networks, classifying user intent generated
through motor imagery and signaled using EEG data, with
the intent of using it as input to a real-time brain-computer
interface (BCI). The motivation is to design a system using
which a player can control a video game character. The
paper proposes a novel method for defining convolutional

IV. RELATED WORK

Deep neural networks have recently achieved great success in recognition tasks within a wide range of applications including images, videos, speech, and text
(Krizhevsky, et al., 2012) (Graves, et al., 2013) (Karpathy
& Toderici, 2014) (Zhang & LeCun, 2015) (Hermann, et
al., 2015). Convolutional neural networks (ConvNets) (see
Fig.1) lie at the core of best current architectures working
with images and video data, primarily due to their ability to
extract representations that are robust to partial translation
and deformation of input patterns. On the other hand, recurrent neural networks have delivered state-of-the-art
performance in many applications involving dynamics in
temporal sequences, such as, for example, handwriting and
speech recognition (Graves, et al., 2013). In addition, combination of these two network types have recently been
used for video classification (Ng, et al., 2015).

Fig.1 Convolutional Neural Network

Despite numerous successful applications of deep neural
networks to large-scale image, video and text data, they
remain relatively unexplored in neuroimaging domain.
Perhaps one of the main reasons here is that the number of
samples in most neuroimaging datasets is limited, thus
making such data less adequate for training large-scale
networks with millions of parameters. As it is often demonstrated, the advantages of deep neural networks over traditional machine-learning techniques become more apparent
when the dataset size becomes very large. Nevertheless,
deep belief network and ConvNets have been used to learn
representations from functional Magnetic Resonance Imag-
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filters along the scalp to disjoint groups of electrodes that
measure activity in similar regions of the brain. The preliminary results from a revised experimental setup still
show significant learning and opportunities to improve the
results in future research.
Deep learning technology is uniquely suited to analyze
neurophysiological signals such as the electroencephalogram (EEG) and local field potentials (LFP) and promises
to outperform traditional machine-learning based classification and feature extraction algorithms. Furthermore, novel cognitive computing platforms such as IBM’s recently
introduced neuromorphic TrueNorth (Fig. ) chip allow for
deploying deep learning techniques in an ultra-low power
environment with a minimum device footprint. In (Nurse,
et al., 2016) merge deep learning and TrueNorth technologies for real-time analysis of brain-activity data at the point
of sensing will create the next generation of wearables at
the intersection of neurobionics and artificial intelligence.
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classify EEG recorded when participants are viewing regular 2D stimuli, and actual 3D stimuli. Hence, in this paper,
they explore methods to address the following goal: Can
we use EEG signals to accurately classify whether someone
is viewing a 2D or 3D image? Using over 5,000 training
examples, they investigated the effectiveness of multiple
models in achieving this task, with an emphasis on neural
networks, and in particular, Recurrent Neural Networks.
In (Jingwei, et al., 2015), the multi-scale deep convolutional neural networks are introduced to deal with the representation for imagined motor Electroencephalography
(EEG) signals. We propose to learn a set of high-level feature representations through deep learning algorithm, referred to as Deep Motor Features (DeepMF), for brain
computer interface (BCI) with imagined motor tasks. As
the extracted DeepMF are dissimilar for different tasks and
alike for the same tasks, it is convenient to separate the
diverse EEG signals for imagined motor tasks apart. Our
approach achieves 100% accuracy for 4 classes imagined
motor EEG signals classification on Project BCI - EEG
motor activity dataset. Moreover, thanks to the highly abstract features DeepMF learned, only 4.125 seconds trials
of training data are needed, compared with the conventional BLDA algorithm for 8.75 seconds trials demand to
achieve the same accuracy, accordingly the BCI response
time and the required trials for training are almost declined
by half. Experiments are provided to illustrate the effectiveness of the proposed design approach.
Signal classification is an important issue in brain computer interface (BCI) systems. Deep learning approaches
have been used successfully in many recent studies to learn
features and classify different types of data. However, the
number of studies that employ these approaches on BCI
applications is very limited. In (Tabar & Halici, 2016) the
authors aim to use deep learning methods to improve classification performance of EEG motor imagery signals.
They investigate convolutional neural networks (CNN) and
stacked autoencoders (SAE) to classify EEG Motor Imagery signals. A new form of input is introduced to combine time, frequency and location information extracted
from EEG signal and it is used in CNN having one 1D
convolutional and one max-pooling layers. The authors
also proposed a new deep network by combining CNN and
SAE. In this network, the features that are extracted in
CNN are classified through the deep network SAE.
In recent years, there are many great successes in using
deep architectures for unsupervised feature learning from
data, especially for images and speech. In (Zheng, et al.,
2014), the authors introduce recent advanced deep learning
models to classify two emotional categories (positive and
negative) from EEG data. They train a deep belief network
(DBN) with differential entropy features extracted from
multichannel EEG as input. A Hidden Markov Model
(HMM) is integrated to accurately capture a more reliable
emotional stage switching. They also compare the performance of the deep models to KNN, SVM and Graph regularized Extreme Learning Machine (GELM). The average

Fig. 2 TrueNorth board deployed to decode neural signals during movement to control robotic arm.

Effectively extracting EEG data features is the key point
in Brain Computer Interface technology. (An, et al., 2014)
aiming at classifying EEG data based on Motor Imagery
task, Deep Learning (DL) algorithm was applied. For the
classification of left and right hand motor imagery, firstly,
based on certain single channel, a weak classifier was
trained by deep belief net (DBN); then borrow the idea of
Ada-boost algorithm to combine the trained weak classifiers as a more powerful one. During the process of constructing DBN structure, many RBMs (Restricted Boltzmann Machine) are stacked on top of each other by setting
the hidden layer of the bottom layer RBM as the visible
layer of the next RBM, and Contrastive Divergence (CD)
algorithm was exploited to train multilayered DBN effectively. The performance of the proposed DBN was tested
with different combinations of hidden units and hidden
layers on multiple subjects, the experimental results
showed that the proposed method performs better with 8
hidden layers. The recognition accuracy results are compared with Support vector machine (SVM) and DBN classifier demonstrated better performance in all tested cases.
There was an improvement of 4 – 6% for certain cases.
3-D perception is a task that is growing in popularity in
television and entertainment. Algorithms and innovations
that mimic 3-D perception are of great importance to those
in this industry, and as such they need a metric for how
well a particular innovation is working. Electroencephalogram (EEG) recordings are an accurate and objective
method of evaluating brain activity, and so (Greaves, 2014)
primary task is to use EEG recordings score different
methods of mimicking 3-D perception. As a first step in
doing this the author finds the best features and methods to
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accuracies of DBN-HMM, DBN, GELM, SVM, and KNN
in the experiments are 87.62%, 86.91%, 85.67%, 84.08%,
and 69.66%, respectively. The experimental results show
that the DBN and DBN-HMM models improve the accuracy of EEG-based emotion classification in comparison
with the state-of-the-art methods.
Deep learning has the advantage of approximating the
complicated function and alleviating the optimization difficulty associated with deep models. Multilayer extreme
learning machine (MLELM) is a learning algorithm of an
artificial neural network, which takes advantages of deep
learning and extreme learning machine. Not only does
MLELM approximate the complicated function but it also
does not need to iterate during the training process. The
authors of (Ding, et al., 2015) combine with MLELM and
extreme learning machine with kernel (KELM) put forward
deep extreme learning machine (DELM) and apply it to
EEG classification in this paper. This paper focuses on the
application of DELM in the classification of the visual
feedback experiment, using MATLAB and the second
brain-computer interface (BCI) competition datasets. By
simulating and analyzing the results of the experiments,
effectiveness of the application of DELM in EEG classification is confirmed.
An alternative pathway for the human brain to communicate with the outside world is by means of a brain computer interface (BCI). A BCI can decode electroencephalogram (EEG) signals of brain activities, and then send a
command or an intent to an external interactive device,
such as a wheelchair. The effectiveness of the BCI depends
on the performance in decoding the EEG. Usually, the EEG
is contaminated by different kinds of artefacts (e.g., electromyogram (EMG), background activity), which leads to a
low decoding performance. A number of filtering methods
can be utilized to remove or weaken the effects of artefacts,
but they generally fail when the EEG contains extreme
artefacts. In such cases, the most common approach is to
discard the whole data segment containing extreme artefacts. This causes the fatal drawback that the BCI cannot
output decoding results during that time. In order to solve
this problem, (Lia, et al., 2015) employ the Lomb–Scargle
periodogram to estimate the spectral power from incomplete EEG (after removing only parts contaminated by
artefacts), and Denoising Autoencoder (DAE) for learning.
The proposed method is evaluated with motor imagery
EEG data. The results show that their method can successfully decode incomplete EEG to good effect.
With the ultimate intent of improving the quality of life,
identification of human's affective states on the collected
electroencephalogram (EEG) has attracted lots of attention
recently. In this domain, the existing methods usually use
only a few labeled samples to classify affective states consisting of over thousands of features. Therefore, important
information may not be well utilized and performance is
lowered due to the randomness caused by the small sample
problem. However, this issue has rarely been discussed in
the previous studies. Besides, many EEG channels are ir-

relevant to the specific learning tasks, which introduce lots
of noise to the systems and further lower the performance
in the recognition of affective states. To address these two
challenges, in (Li, et al., 2013), the authors propose a novel
Deep Belief Networks (DBN) based model for affective
state recognition from EEG signals. Specifically, signals
from each EEG channel are firstly processed with a DBN
for effectively extracting critical information from the over
thousands of features. The extracted low dimensional characteristics are then utilized in the learning to avoid the
small sample problem. For the noisy channel problem, a
novel stimulus-response model is proposed. The optimal
channel set is obtained according to the response rate of
each channel. Finally, a supervised Restricted Boltzmann
Machine (RBM) is applied on the combined low dimensional characteristics from the optimal EEG channels. To
evaluate the performance of the proposed Supervised DBN
based Affective State Recognition (SDA) model, the authors implement it on the Deap Dataset and compare it with
five baselines.
Time series (particularly multivariate) classification has
drawn a lot of attention in the literature because of its broad
applications for different domains, such as health informatics and bioinformatics. Thus, many algorithms have been
developed for this task. Among them, nearest neighbor
classification (particularly 1-NN) combined with Dynamic
Time Warping (DTW) achieves the state of the art performance. However, when data set grows larger, the time
consumption of 1-NN with DTW grows linearly. Compared to 1-NN with DTW, the traditional feature-based
classification methods are usually more efficient but less
effective since their performance is usually dependent on
the quality of hand-crafted features. To that end, in (Zheng,
et al., 2014), the authors explore the feature learning techniques to improve the performance of traditional featurebased approaches. Specifically, they propose a novel deep
learning framework for multivariate time series classification. They conduct two groups of experiments on realworld data sets from different application domains.
One of the challenges in modeling cognitive events from
electroencephalogram (EEG) data is finding representations that are invariant to inter- and intra-subject differences, as well as to inherent noise associated with such
data. In (Bashivan, et al., 2016), the authors propose a novel approach for learning such representations from multichannel EEG time-series, and demonstrate its advantages in
the context of mental load classification task. First, they
transform EEG activities into a sequence of topologypreserving multi-spectral images, as opposed to standard
EEG analysis techniques that ignore such spatial information. Next, the authors train a deep recurrent-convolutional
network inspired by state-of-the-art video classification to
learn robust representations from the sequence of images.
The proposed approach is designed to preserve the spatial,
spectral, and temporal structure of EEG which leads to
finding features that are less sensitive to variations and
distortions within each dimension. Empirical evaluation on
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the cognitive load classification task demonstrated significant improvements in classification accuracy over current
state-of-the-art approaches in this field.
In (Bozhkov, et al., 2017) we propose a new approach
for feature dimensionality reduction based on Reservoir
Computing (Echo State Networks). The method is validated with EEG data to identify the common neural signatures based on which the positive and negative valence of
human emotions across multiple subjects can be reliably
discriminated. The key step in the proposed approach is the
Intrinsic Plasticity (IP) adaptation of the reservoir states.
Learning Echo State Networks (ESN) with IP maximizes
the entropy of the distribution of reservoir vectors given
static data as a fixed input, which is supposed to follow
Gaussian distribution. The equilibrium reservoir vector is
extracted for each static input vector by iterating updates of
the reservoir vector until it converges. Standard classification and clustering models provided with selected combinations of reservoir neurons are ranked based on their discriminate performance. The IP tuned ESNs is more powerful technique to map the high dimensional input feature
vector into a low dimensional representation and improve
the emotion valence discrimination compared to classical
ESNs and Deep Neural Encoders.
The aim of this study (Bozhkov, et al., 2016) is to identify the common neural signatures based on which the positive and negative valence of human emotions across multiple subjects can be reliably discriminated. The brain activity is observed via Event Related Potentials (ERPs). ERPs
are transient components in the Electroencephalography
(EEG) generated in response to a stimulus. ERPs were
collected while subjects were viewing images with positive
or negative emotional content. Building inter-subject discrimination models is a challenging problem due to the
high ERPs variability between individuals. We propose to
solve this problem with the aid of the Echo State Networks
(ESN) as a general framework for extracting the most relevant discriminative features between multiple subjects. The
original feature vector is mapped into the reservoir feature
space defined by the number of the reservoir equilibrium
states. The dominant features are extracted iteratively from
low dimensional combinations of reservoir states. The relevance of the new feature space was validated by experiments with standard supervised and unsupervised machine
learning techniques.
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In (Nurse, et al., 2016) see Fig. , the authors achieve
81% accuracy on binary classification using CNN of a
single participant who performed a self-paced hand
squeeze task. They were also able to transfer the model to a
TrueNorth chip thus decreasing the gap between machine
learning and deep learning software and wearable hardware.
(Greaves, 2014) concludes that it is not straightforward
to apply RNNs to EEG data. While it is possible that a
more complex RNN would have done better at classification, it seems that a simple feed-forward network outperforms a simple RNN for binary discrimination using EEG
data of subject watching 3D or 2D stimuli. Still, both RNN
and FF NN models managed to get fairly above chance
results, and so future work should involve researching
more complex recurrent models for EEG data.
In (Jingwei, et al., 2015) the authors achieve 100% accuracy for 4 classes imagined motor EEG signals classification using CNNs.
The classification performance obtained by the proposed
method in (Tabar & Halici, 2016) on BCI competition IV
dataset 2b in terms of kappa value is 0.547. Their approach
yields 9% improvement over the winner algorithm of the
competition. Their results show that deep learning methods
provide better classification performance compared to other
state of art approaches. These methods can be applied successfully to BCI systems where the amount of data is large
due to daily recording.
The experimental results in (Zheng, et al., 2014) show
that the Deep Belief Networks and Deep Belief Networks
with Hidden Markov Models improve the accuracy of
EEG-based emotion classification in comparison with the
state-of-the-art methods.
The results in (Lia, et al., 2015) show that their method
can successfully decode incomplete EEG to good effect
using Denoising Autoencoder (DAE) for learning.
Extensive experimental results from (Li, et al., 2013)
show that the proposed algorithm (DBN and RBM) can
successfully handle the aforementioned two challenges and
significantly outperform the baselines by 11.5% to 24.4%,
which validates the effectiveness of the proposed algorithm
in the task of affective state recognition.
The final results in (Zheng, et al., 2014) show that the
novel deep learning framework for multivariate time series
classification is not only more efficient than the state of the
art but also competitive in accuracy. It also demonstrates
that feature learning is worth to investigate for time series
classification (Zheng, et al., 2014).
In the results of (Bashivan, et al., 2016) the authors
demonstrated significant improvements in classification
accuracy over current state-of-the-art of the trained deep
recurrent-convolutional network inspired by state-of-the-art
video classification to learn robust representations from the
sequence of images.
In (Bozhkov, et al., 2017) we shown that using reservoir
computing pre-training is beneficial for selecting the most
relevant discriminative features and reaching state-of-the-

V. RESULTS
In (Walker, 2015) the highest accuracy achieved in the
revised results is 80.08% for subject KP in the left and right
hand imagery experiments, a significant improvement over
a random model, which would be expected to have a 50%
accuracy using CNN.
То determine which music piece somebody listened to
based on the EEG is a challenging problem. In (Stober, et
al., 2016) trained CNN classifiers for a 12-class problem
and achieved accuracies significantly above chance in the
ranges of 20 – 27.8%.
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art performance for subject independent emotion valence
recognition. This study confirmed the observation that the
reservoir computing approach can be used not only for time
series processing but also for high dimensional static data
representation.
The relevance of the ESN extracted feature vectors in
(Bozhkov, et al., 2016) was validated by experiments with
typical clustering and classification techniques. 80% of
correct clustering of the positive and negative emotion
valence across multiple subjects obtained with feature vectors having the surprising low dimension of 2 elements is a
very promising result in the context of this challenging
application. Moreover, 95% correct classification obtained
with 4D feature vectors outperform all previously published results of affective computing based on brain neural
data (ERPs).
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VI. CONCLUSION
In the studies reviewed above, we showed that using recent deep learning architecture, we can achieve very high
accuracy and efficiency on decoding the human brain signal recorded using EEG. In recent years deep learning
proved to be excellent technique in solving vastly different
and hard problems. Deep learning techniques proved to
have better accuracy and efficiency then humans in various
tasks such as recognition in images, sound and text. DL
also helped in beating the human champion in the game of
Go. The reviewed studies show that DL will also help for
solving problems for other domains such as EEG data. The
necessity of huge amount of EEG recorded and labeled
signal and data, however stays and is even severer for DL
research to achieve exceptional results.
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