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ENTREPRENEURIAL UNIVERSITY: NEW INSTITUTIONAL SYNERGY FOR
CREATING HI-TECH INNOVATIONS
Prof. Dr. Bazhal I.
Faculty of Economic Sciences, National University of Kyiv-Mohyla Academy, Ukraine
bazhal@ukma.kiev.ua
Abstract: The paper discusses problem the institutional supporting of activities for creation the innovative Hi-Tech productions, it
presents the methodological and analytical generalization of the modern practices in building institutions that ensure organic cooperation
between Universities, Industries, and Government in framework of the "Triple Helix" innovation mode. In this case, the probability of
reaching commercial success of the R&D activities rises significantly. This has changed the traditional model of the University in toward the
“Entrepreneurial Universities”, which have become the system centres of the new Hi-Tech innovation clusters. The paper presents the
international comparative analysis by indicator of “University/industry research collaboration” as part of the competitiveness index. It gives
proposals to improve the Ukrainian innovation policy.
Keywords: INNOVATION POLICY, ‘TRIPLE HELIX’ MODE, HI-TECH INNOVATIONS, INTREPRENEURAL UNIVERSITY

model of the University, which has changed according to the
abovementioned tendencies.

1. Introduction
Management of effective collaboration between the universities,
businesses and the state in the process of creating innovation high
technologies has become of an extreme importance because many
countries are building a knowledge-based economy, which has
lately been evolving into a more complex conceptual format – smart
economy. In the today’s post-industrial world, the crucial resource
for ensuring the country’s and the company’s competitive
advantages is the ability to not only generate new knowledge, but
also the ability to commercialize those in the form of new high
technologies and product innovations. This belief is the
methodological core of the knowledge, innovation, and smart
economies [1].

When the innovation cycle was long enough, the intermediary
organizations of technology transfer served as a buffer, which
softened the contradictions between the stages and more or less
ensured the ending of the innovation cycle. Today, the dynamics of
all the economical processes has increased significantly and the
globalization has caused an unprecedented growth of international
competition. In these conditions, the long linear innovative cycle
has become an obstacle to the full timely realization, and has shown
inability to flexibly react to dramatic changes in the modern
consumption demand.
Cooperative model of the innovation cycle management differs
in a way that all its stages joint into a system of organic
collaboration in order to simultaneously make decisions for the
scientific and commerce tasks with the immediate orientation on the
conditions and requirements of the implementation stage. In this
case, the probability of reaching commercial success of the R&D
results rises significantly. Such trend has changed the traditional
model of the University in many ways. Universities of a new type
have emerged – research or entrepreneurial universities, which are
called the 21st century Universities [4], and they have become the
system centres of the new Hi-Tech innovation clusters (traditional
example – The Silicon Valley).

In the past decades, there has been a persistent search for
effective tools of the state policy, which could be used to create a
management conditions for successful generation of the high-tech
innovations. This search has led to forming a new methodological
view on the organizational conditions and policy tools, which best
suit to achieve the goal and continuously provide support for this
process in the country. As a result, a model for managing the
innovative processes has changed: a linear model of management of
innovation cycle was being substituted by the cooperative model, or
so-called Triple-Helix model. Such methodological and practical
transformation has fundamentally changed the role, forms, and
meaning of the collaboration between the institutes of science,
education and businesses in the innovation process. This has caused
the creation of the new type of a university – the entrepreneurial
university.

Search for the optimization of the abovementioned relations of the
members of the innovation cycle (value added chain) has led to The
Triple Helix concept, in which innovation should be created in an
organic cooperative interaction of the sides of a so-called
‘knowledge triangle’ of Universities-businesses-state. In the system
of the cooperative relations between the actors of this model, new
entrepreneurial Universities began to play a central role as
institutes, where new knowledge is generated and is then further
commercialized [5][6]. In this context for the post-soviet countries
like Ukraine, the problem of greater autonomy for Universities,
especially financial autonomy, becomes very urgent. Such
independence also can help to ensure more diversified sources of
funding - through the commercial relations with businesses and
government agencies.

2. From Linear to Cooperative Model of the
Innovation Cycle
Cooperative model of the innovative cycle generalises the new
managerial approaches, which have emerged in the recent decades.
In essence, this is caused by the abovementioned shift in theory and
practice from the linear model of the innovation cycle management,
when institutes of science, design and technology development,
production and sales of the innovation goods and services exist and
operate separately from each other, – to a matrix cooperative model,
when all the institutes organically interact with the help of
feedbacks. These processes are different from operational
algorithms of the traditional linear mode of technology transfer first
of all by the activities of the mutual creation and simultaneous
commercialization of the innovative technology and products. An
example of such matrix model is The Triple Helix model [2].
Development of this trend of innovation management is also caused
by the growing complexity of production, technology, business
models, which develop new relations in collaboration between the
Universities, businesses, and the state both inside the country and
globally [3]. This has directly influenced the modern institutional

At the same time, it has been shown in practice that organic
combination of all the participants of the innovation cycle is to form
an extremely efficient creative environment for a mass generation
of the innovation ideas, which are strictly oriented to the
commercial stage. This has enhanced the institutional growth of the
so-called spin off or spillover organizations that ensure the
cooperative model implementation in the Universities, where such
effect can be the most productive. Especially high innovation results
on this basis were shown by the creative clusters, which have
merged on the basis of the University science and they become
embedded in the teaching processes, and draw both professors and
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students in mutual innovation projects for business and government
demands.

In the table we have separated out two groups of countries. The
‘catching up’ countries, which have succeeded in dynamic
development and have entered to the pool of developed countries
starting with relatively low positions in the world rankings and have
reached the leading positions of competitiveness today. The second
group represents the countries of Central and Eastern Europe, which
had similar starting conditions when shifting from commandadministrative economy to market economy.

3. Evaluation of the Business Collaboration of the
Universities
Measuring the influence of the effectiveness of the innovative
collaboration between the universities and the business structures,
and its influence on the economic development of the country, has
become a subject of the economic research and a part of the
characteristics of the national competitiveness of the countries, as
well as measuring the productivity of the national and regional
innovation systems. Although the fact that the University is a
powerful source of new knowledge, which is commercialized into
innovations, has been recognized long ago, there are many issues
that are opened for discussion regarding measuring the economic
effect of such transfer.

As we can see from the table, all the presented dynamic
countries are characterized by a high evaluation in terms of
Universities and industry collaboration in research projects. The
same picture can be seen for all the developed countries in the
world. Amongst the Central and Eastern European countries, an
interesting case is Ukraine. Ukraine in 1990 was one of the most
powerful countries in the region in terms of scientific and
educational potential. However, it is amongst the outsiders in terms
of the Universities-industry research collaboration index. This
indicates low level of the innovation performance of the Ukrainian
Universities.

It turns out that it is sufficiently hard to statistically demonstrate
the general economic effect of the university research, which was
financed by the state [7]. Furthermore, a big part of the empiric
evidence is based on certain assumptions, which make the research
object more subjective and narrow, or lead to the observations
under method of a cases analysis, which reflects only certain
context or situation. That complicates the methodological
generalizations of the practice, which can be later realized in theory
and regulations. Another hard problem is a defining the
commercialization object – an innovation, content of which can be
different either for different Universities, or for different countries.

Our research showed that historically in Ukraine a tight
connections between the Universities (especially, the technical
ones) and the industries always has been. The active such
cooperation had been in cases when the University had provided the
skilled human resources for concrete big enterprises of region.
However, firstly, this collaboration typically follows the linear
innovation cycle model, and secondly, the stage of commercial
implementation of the elaborated R&D results was (and is)
traditionally as the weakest spot of the Ukrainian national
innovation system. A lot of a finished research projects usually do
not found their commercial use.

The phenomenon of collaboration between Universities and
businesses in the innovation process has found its representation in
the competitiveness indicators of the country in the annual
analytical reports about the global competitiveness being compiled
by the research group of the World economic forum in Davos
(Switzerland). In section 12 about innovations, there is the special
indicator “University-industry collaboration in R&D” (until 2014
this indicator named “University/industry research collaboration”).
The value of this indicator (index) is formed as an average of the
expert evaluations on the above mentioned in the range 1-7. In
Table 1 we have prepared the results of such evaluation for selected
countries in 2013 and 2015.

4. Results and discussion
Compared to the traditional Universities, which are often
characterised using the Chinese metaphor of “ivory tower”, the
entrepreneurial University creates significant competitive
advantages, related to the following.
–
Creates an opportunity to effectively teach students the
innovative theories and the appropriate entrepreneurial skills,
develop their talents, which constitutes the main asset of the modern
smart economy.
–
The student not only obtains a new profession for a
certain modern area, but can also become a real entrepreneur, found
his own firm and, consequently, directly aid the economic growth of
the country.
–
Entrepreneurial University also directly influences the
economic development through creating special programs and
organizational forms for continuous entrepreneurial learning and
generating new business structures: interdisciplinary short-term
programs, scientific parks, incubators, etc. [10].
–
Entrepreneurial universities have unique capabilities to
generate innovative high-tech, nourish creativity, create new
cooperative forms of technology transfer, which are reasoned by the
objective business needs, rather than subjective informal
connections.

Table 1: Value of ‘The University-industry collaboration in R&D’ indexes
for the selected countries in 2013-2015 [8][9].*Note: Values are average
answer to the survey question: In your country, to what extent do business
and universities collaborate on R&D? [1 = do not collaborate at all; 7 =
collaborate extensively]
Country/Economy

2015

Value

2013

Selected successful catching up countries
Finland
6,0
5,8
Singapore
5,6
5,6
Israel
5,5
5,4
Ireland
5,2
5,2
Taiwan, China
5,1
5,3
Korea, Rep.
4,6
4,7
Central and Eastern Europe
Lithuania
Estonia
Hungary
Slovenia
Czech Rep.
Latvia
Russia
Romania
Poland
Ukraine
Slovakia
Bulgaria

4,6
4,4
4,3
4,0
4,0
3,7
3,6
3,6
3,5
3,5
3,4
3,0

4,6
4,4
4,3
3,8
4,4
3,6
3,6
3,3
3,5
3,4
3,3
3

∆ (2015-13)

Rank
2015

+0,2
0
+0,1
0
-0,2
-0,1

1
5
7
13
14
26

0
0
0
+0,2
-0,4
+0,1
0
+0,3
0
+0,1
+0,1
0

27
34
36
44
42
63
67
71
73
74
84
112

Learning of the international practice of the Triple Helix model
functioning has shown that institutional providing of the knowledge
component in this model can be represented differently. Generally,
those are the research departments or special organizational forms
inside Universities – scientific parks, techno parks, incubators, but
those can also be separate institutes – research and development
institutes, laboratories, centres. The abovementioned forms can
cooperate tightly between each other and create mixed institutional
entities.
The legal status of such organizational structures vastly differs
in different countries and regions. They can be in a form of
technology transfer centres, business-incubators, techno-parks, etc.
All those organizational forms are aimed at achieving of the mutual
cooperative goal – provide innovation results in the University. The
4

University plays a role of the initiator of implementation of its
scientific findings to the economy. The University in partnership
with the state and business facilitates creation of new firms (startups) with the participation of its researchers (professors), students,
postgraduates, employees, and alumni. This practice is especially
successful when there are no enterprises before elaborating
innovation projects, which are ready to implement the innovations.
These innovations are to become very successful when they create
new enterprises and new sectors of economy.

mediators that will build bridges between different stages of
innovation cycle. They ensure an early evaluation of innovation
samples, projects, investments. They have to be involved in the
formulation and selection of new technological opportunities, a
knowledge seeking, establishing connections between sources of
knowledge in different organizations, development and
implementation of business strategy for innovations.

The real implementation of Triple Helix concept is held back by
the misunderstanding of crucial role of innovations and the Hi-Tech
development for successive economic growth of not so rich
countries as for instance Ukraine. Many economists assume that an
active innovative policy requires large funding which are only
available when a country will achieve a high level of development.
As a result, the problems of the state supporting of innovations
remain mainly on the backyard of the current Ukrainian economic
policy. Meanwhile, there is a direct connection between the absence
of innovative reconstruction and the failures of Ukrainian economy.
The key to solve this puzzle is in Schumpeter’s theory of economic
development, where was given solid evidences that innovations
have a distinctive feature, they create a new value added. That is
why the building of the effective institutions for innovation creation
is crucially important.

[1] Bazhal, I. (2013). Conceptual framework and content of the
European Union strategy for economic growth in the XXI century /
In: The European Union Strategy for Economic Growth. Study
guide for Universities, Ed. by Iurii Bazhal. - Kyiv, University Publ.
House PULSARY. – P. 11-50. (in Ukrainian)

6. References

[2] Etzkowitz H. and L. Leydesdorff (2000). The dynamics of
innovation: from National Systems and “Mode 2” to a triple helix of
university-industry-government relation / Research Policy, 29:109123.
[3] Audretsch, D., D.Leyden and A. (2012). Universities as
Research Partners in Publicly Supported Entrepreneurial Firms /
WP 12-2, University of North Carolina at Greensboro.
http://ideas.repec.org/p/ris/uncgec/2012_002.html
[4] Thorp H. and B. Goldstein (2010). Engines of Innovation: The
Entrepreneurial University in the Twenty-First Century. –
The University of North Karolina Press.

5. Conclusion
Analysis of the Triple Helix concept as managerial instrument
to ensure development of the Hi-Tech innovation shows this model
forms a basis for the commercialization of R&D elaborations.
Furthermore, the organic collaboration of the entrepreneurial
Universities with the industrial enterprises and the organizations of
the innovation infrastructure are inevitable, if the purpose is a
creating a system of effective commercialization of the Hi-Tech
innovations.

[5] Altmann, A. and B. Ebersberger (Eds.) (2013). Universities in
Change: Managing Higher Education Institutions in the Age of
Globalization. – Springer.
[6] Study on University-Business Cooperation in the US. Final
report (EAC-2011-0469).(2013). – LSE Enterprise.
[7] Salter, A.J., B.R. Martin. The economic benefits of publicly
funded basic research: a critical review (2001). Research Policy,
30. – P. 509-32.
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The world practice has proven that today you can see more and
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In response to the today’s challenges, world’s leading
Universities have felt the need to transform – they have become
powerful academic centres, which produce new research and
scientific products, which later enter the market. Such
entrepreneurial Universities represent the economic corporation,
which produces knowledge, and separate departments and faculties
get an opportunity to challenge their competitiveness in the market
and gain income to direct it at developing the University. Since such
Universities are interested in receiving the maximum added value
from the own created high-tech, they aid growth of the project from
the idea to a successful enterprise.
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An important area of research Universities formation is the state
providing them a greater degree of freedom of action in the process
of commercializing their own research. This will allow them to use
these promising sources of funding the commercialization of
intellectual property, such as venture capital. Another source of
funding processes aimed at the commercialization of intellectual
property rights is a specialized investment funds whose activities
are concentrated would invest in potentially profitable innovation
projects.
From the analysis of practice world-class universities we can
conclude that for starting new companies based on the University
research and the licensing own developments created by companies
it is necessary to build the innovation ecosystem that promotes open
innovations. In the centre of this ecosystem must be special
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MODEL OF STRATEGIC ALIGNMENT IN THE UNIVERSITIES
МОДЕЛ ЗА ИНТЕГРИРАНЕ НА СТРАТЕГИИТЕ ВЪВ ВИСШИТЕ УЧИЛИЩА
Professor Margarita Bogdanova, Ph.D., Assistant Professor Evelina Parashkevova
“D. A. Tsenov” Academy of Economics, Svishtov, Bulgaria
mbogdanova@uni-svishtov.bg, eparashkevova@uni-svishtov.bg
Abstract: The article presents a model for integrating the organizational strategy of higher schools and their research strategy. It also
outlines the stages of developing such research strategies (RS) so that they are consistent with organizational strategies and structures. The
model allows higher schools to perform effective organizational design by combining the possible approaches to strategy development in
order to achieve integration between them. The article describes the degrees of maturity of processes referring to planning research at
universities and defines the stages of developing RS to achieve their consistency with the general organizational strategy of universities on
one hand and the other specific strategies, on the other.
KEYWORDS: INTEGRATION, ORGANIZATIONAL STRATEGY, HIGHER SCHOOLS, STRATEGY FOR DEVELOPING
SCIENTIFIC RESEARCH

greatest when the business environment is dynamic and requires
adequate, timely reactions, for example, when there are changes of
long – term nature in the markets trends, the current conditions of
the sector or the regulatory framework. One of the sectors, which
function in a complex and highly- dynamic environment, is higher
education. Since higher schools (HS) are global, national and local
participants at the same time, they face different challenges and deal
with various target groups. To do this, HS should develop separate
strategies. This is typical of the universities in many countries,
although there are certain differences.

1. Introduction
Achieving integration of various strategic documents is an
issue, which has become increasingly important for both business
and public sector organizations over the recent years. This is due to
the growing number of strategies, plans, programmes and projects
in a particular sphere. Some of them are not sufficiently integrated
while others are incompatible or even contradicting each other. The
adherence to such documents does not achieve synergistic effects
and leads to wasting organizational resources because it is
necessary to correct the mistakes in the management and to
neutralize their effects. The integration is even more complicated
when some of the planning documents are not written and exist only
as not well-formulated intentions for development.

The Universities Worldwide 2015 database shows that as of
October 2015 in the world there were 9369 universities in 205
countries [Universities Worldwide 2015]. Many of them follow the
western model of organization, i.e. they provide education and do
research to benefit society [Jonson, A. M., р. 41-42]. According to
research conducted by D. Karužaitė [Karužaitė, Daiva, p. 16-32],
the system of higher education in Great Britain has undergone
dynamic changes since the beginning of the 20th century. From
being elitist a century ago, higher education (HE) has become
widespread and is offered by a large number of schools and
programs nowadays. If it was available only for a small part of the
society hundred years ago, nowadays almost half of the UK citizens
have a HE diploma.

To integrate and clarify the scope and relationships between
separate documents is of great importance for the effectiveness and
efficiency of the development policy carried out through strategic
documents. Not surprisingly, the leading principle to apply in such
cases is the holism principle. It consists of two elements, namely the
principles of coordination and integration [Alexandrov, K., p.35].
Through integrated planning, we can maximize the effect of the
combined use of resources from various sources, adequate
distribution over time and inclusion of all directly responsible
organizations and interested parties. The integration and
coordination of planning documents implies a unified approach and
planning methodology at all levels of organizations.

The same processes can be observed in many other countries as
well. Education is becoming more practically oriented and from
elitists it is now egalitarian with all the changes in the demand and
supply resulting from this. In addition, the policy of developing the
knowledge economy broadens further the scope of HE and for
certain age groups it is a mass attribute rather than a rare
characteristic feature of the population. All this, however, leads to a
series of changes – in the assessment methods, public expectations
from universities, their funding and management models.

2. Prerequisites and approaches for solving the
problem
Many authors who work in the sphere of planning have
discussed the integration of planning documents. Kaplan and
Norton have introduced the Balanced Score card, which involves a
system of effectiveness indicators [Kaplan, R. S., D. P. Norton].
Henderson and Venkatraman [Henderson, J.C. and Venkatraman]
have studied strategic alignment in their theories of integrating the
business in the IT sector. Other authors have conducted similar
studies [Bergeron Fr., L. Raymond, S. Rivard, p. 1003-1020; Hubert
Saint‐Onge, p. 10-13]. B. Borisov [Borisov, B., p. 18-24] has
discussed the idea of aligning planning document within the context
of the European Cohesion Policy.

Nowadays state universities are increasingly combining the
features of governmental, non – governmental and business
organizations. Usually part of their expenses are covered by the
government budget. On the other hand, HSs have to compete for a
limited amount of public funding for their research programmes
similarly to non-governmental organizations. At the same time, the
universities, especially the ones in countries with clearly defined
trends of population decline, function on a limited and stagnated
market with reference to the demand of educational services. This
makes them similar to entrepreneurial organizations, which have to
be managed by applying corporate management methods. What is
more, since these universities develop the knowledge economy,
they are obliged to be in close contact not only with the business,
which is as a consumer of educational services and research
products, but also with the government, which is the central hub in
the management of the national innovation systems. With reference
to this, universities should commercialize the knowledge they

The concept of strategy integration is so popular that it has
become an important element of the goals of many public and
private organizations. In general, we can look for ways to achieve
integration in two directions – 1) the contribution of information
technologies (as a technological environment for explicit
knowledge) and 2) the contribution of employees (who possess tacit
knowledge) to the business strategy of the company. At the level of
organizations, the need of integrating planning documents is the
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The first relationship is vertical and represents the interaction
between strategy and structure. In the classical version, this
relationship is a one – way relationship because structure
(administrative or respectively one that is related to scientific
research work) is determined by strategy. However, the opposite
relationship is also possible. The second relationship refers to
functional integration. It is horizontal and directly binds the
development of higher schools to their research work activities.

develop by transforming it into technologies and innovations with
the help of their partners. In this way, they become a key factor of
economic growth and a main element of the knowledge triangle
[OECD, 1996].
Current conditions require that universities have complex goals
that can be achieved by combining various strategies. Only in this
way they can meet the great public expectations – to contribute to
the development of highly skilled human capital; to generate new
knowledge and come up with innovations that are transformed into
new technologies; to be equal partners in the development of
national and local public policies; to stimulate endogenous growth;
to be competitive not only and entirely locally but also nationally
and even internationally by securing enough funding for the
achievement of these goals at the same time.

Based on the model, there are several options for “fitting”,
which allow for various combinations. The concept on Figure 1 is
based on two characteristics. The first one refers to the integration
of structures and strategies for developing the high schools in
general and their research work activities in particular. The second
one is related to functional integration. The integration of strategies
is largely predetermined by the influence of factors, which are
external to higher schools. The internal factors have a leading role
in the integration of structures.

The present article studies the alignment of different strategic
goals within the context of the relationships between the general
development strategy of higher schools and one of their specific
strategies, i.e. their research strategy. The article does not study the
relationships with other specific strategies such as the development
of Human Resources or the financial strategy. In order to solve the
problem with alignment, we offer a model of integrating strategies
and functions on the level of high schools in different in different
sections. The combination of these strategies and functions provides
opportunities for effective organizational design. The model is
provoked by research done by Henderson and Venkatraman
[Henderson, J.C. and Venkatraman, N], who study strategic
alignment in the IT sector. In particular, they investigate the
relationships between the business strategy and the IT strategy of
these firms as well as their integration with the organizational
structure and IT infrastructure.

The external factors are connected with the position of the
higher school on the market of research products, for example,
while the internal factors refer to the methods of configuring and
managing the research work infrastructure.
The position of higher schools on the market of research
products and services is determined by and comprises three
components:
•
Technological scope – these are the specific technologies
that are developed and/or used by the higher schools and support
the initiatives under their general strategies for development. This
may include laboratories, certification centres, computing systems,
databases, etc. as well as specific educational technologies;
•
Competences for doing research which determine not only
the quality of the research work outcomes but also the level of
costs and the effectiveness and flexibility of organizations;
•
Management of instruments for developing research work
at high schools. This refers to the selection and implementation of
mechanisms, for example strategic alliances, for acquiring
particular research work competences.

In addition to their general strategy, higher schools develop
several specific strategies. One of the most important ones refers to
the development of scientific research. In order for a high school to
be successful, there should be coherence, alignment of the research
strategy and the general development strategy. At first glance, the
idea is trivial but actually, it is difficult to implement because it
requires managerial will and coordinated efforts in several
directions.

The external factors, which influence the research strategies of
universities, include the research infrastructure as well as the
processes and resources in these organizations. For the purposes of
the present study, the definition of research infrastructure that we
use is the one given in the National Roadmap for Research
Infrastructure 2014-2020: „It consists of equipment, resources and
the related services, which are used by the research community to
do high – level research in the respective spheres and includes large
– scale facilities, integrated small research facilities and broadband
communication systems such with high transfer capacity;
distributed highly productive computer systems such as Grid,
computer systems networks, etc.; knowledge based resources such
as collections, databases of archives and other types of structured
research information; infrastructure competences centres, which
provide services to broader research communities, and any other
unique item that is fundamental to achieving high – level research
results.” [National Roadmap for Research Infrastructure 2014-2020,
p.2-3]

3. Models for integrating strategies and structures
at Higher Schools

STRATEGIES

Development strategy of
HS - technological scope Necessary competences HS management - structural and functional aspects

Research strategy of HS technological scope Necessary competences in
the sphere of research Research management at HS
- structural and functional
aspects

STRUCTURES

ALIGHNMENT OF
STRATEGIES TO STRUCTURES

The model consists of 4 quadrants and each of them has three
components. The relationships between the quadrants are
particularly important.

Organizational
infrastructure – Processes –
Skills

Research infrastructure –
Processes - Skills for doing
research

Research infrastructure interrelates the three key factors of the
“knowledge triangle”. i.e. education, research and innovations. It
also has an instrumental role in the integration of the general
strategies of universities with their specific strategies.

DEVELOPMENT OF HS
RESEARCH WORK
FUNCTIONAL INTEGRATION

In their study of the IT sector, Henderson and Venkatraman
reach the conclusion that external and internal factors are equally
important. Since the significance of these factors in the sphere of
higher education has not been studied yet, this problem remains
open for further research and discussions. A key prerequisite in the
model is the fact that efficient research management requires that all
four areas on Figure 1 are well - balanced. Generally, there are two
types of relationships in which the strategy for developing HS has

Figure 1: Model of strategic integration
Adapted after: Henderson, J.C. and Venkatraman, N.: Strategic
Alignment:
Leveraging Information
Technology for
Transforming
Organizations, IBM Systems Journal, 1999
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the leading role and two types of relationships in which the research
strategy has the leading role.

hierarchical levels of the HS are familiar are familiar with them.
The planning process involves objectives and initiatives for
achieving them and largely this is a guarantee for the realization of
the set goals. The processes are not standardized, however. There
are no procedures and instructions that will secure the regular and
unified flow of planning processes connected to the research
strategy of universities. This strategy consists of strategic intents,
goals and priorities as well as risks connected with them. The risk
appetite of the HS with reference to research is also determined.
There is integration between the specific strategies of the HS, which
involve not only the research strategy but also the financial, human
resources and educational strategies. On the other hand, these
strategies are integrated with the general strategy for development
of the HS.

In the classic version, the development strategy of higher
schools defines their organizational structure. It, in turn, determines
the decision about the type of research infrastructure that is to be
developed. A second option, the development strategy defines the
research strategy, which after that determines the research
infrastructure of the university. Two more options are possible,
when the research strategy is the strategy that has a leading role and
its parameters determine the business strategy and organizational
infrastructure; and when universities first determine their research
strategy, after that, based on it, they define the research
infrastructure and finally, their organizational structure.
Each of the presented versions has strengths and weaknesses,
which affect the results of its implementation. We will not analyze
them in the present article but they will be studied and discussed
further.

Level 4 (manageable and measurable planning processes) –
the planning of research work activities at HSs is traditional.
Standard practices for planning are introduced and the failure to
follow them is easily noticed. Various methodologies for qualitative
and quantitative measurement and assessment of the processes are
implemented. The responsible people as well as the inputs and
outputs of the processes and the criteria and relationships between
them are defined. Research planning, including strategic planning,
is defined as a management function and is determined as the
responsibility of the top management universities. The existing
planning procedures allow for taking informed decisions concerning
the research development at universities and particular projects and
the measurement of their effectiveness.

4. Structured approach to integrating the Research
Strategy and the Strategy for Developing HSs
Defining the research strategy of the university to a great extent
is determined by the level of maturity of the planning processes in
the organization. Most often, researchers and specialists determine
between 5 and 6 core levels of development of planning processes
[Ильина, О., Duffy, J., ITGI. CobiT].
Level 0 (characterized by lack of planning processes with
reference to research) – the organization does not plan the
development of research activities. There is lack of understanding
concerning the contribution of research to the realization of the
organization’s general goals.

Level 5 (optimized planning processes) – research planning at
universities is a continuous, documented process, which is assessed
as vitally important for the development of their competitiveness.
Higher schools have developed a system for collecting information
and assessing the adequacy of research work with reference to the
external environment and the internal conditions and available
resources. The planning processes are subject to continuous
reengineering and improvement.
The results from research
planning, i.e. strategies, plans, projects, etc. are continuously
observed, assessed and updated. Research is closely integrated in
the development strategy of the higher schools.

Level 1 (ad hoc processes) – the management of the
organization is aware of the need to plan, including strategically, the
development research activities. However, there is no a structured
planning process. The processes are not documented. Planning, if it
exists, is a sporadic activity, which is a response to a particular
project and is characterized by high degree of subjectivity and
changeability. The results are sporadic and inconsistent. There is
lack of sustainability and integration. Since research is not planned
by universities, it is determined reactively. Despite the outlined
weaknesses, the research initiatives are often successful. They are
based on the competences and skills of the involved individuals
rather than on the distribution of knowledge in the organization.
Such successes are usually accompanied by overuse of resources
such as financial resources and time, and are not very likely to be
repeated.

5. Results and discussion
The development of these processes can be successfully
managed by applying a structured approach to the comprehensive
integration of the research strategy to the general development
strategy of higher schools. Ten stages can be outlined. Each stage
has its specific contents with reference to research and its role in the
overall development of higher schools. With reference to content,
the stages include:

Level 2 (repetitive planning processes carried out by
intuition) – universities are aware of the need and importance of
planning, including the strategic planning of research. The
processes, however, are not documented. There is lack of rigid
process discipline. The strategic intents for research development
are shared only with the management team who has the leading role
in updating these intents. There are no proactive activities that will
identify the environmental factors, including the external ones that
can become the basis for updating the strategic intents for doing
research. The strategic decisions are based on and taken for
particular projects and are not consistent with the development
strategy of universities. The benefits, contributions and risks of the
realization of particular projects are assessed by the process is rather
an intuitive one. The success of the initiatives is due to the
experience of the researchers and, to a smaller extent, to the
processes of knowledge transfer in the higher educational
organization.

1.
Identification. At this stage, the scope of the strategy that
has to be integrated is determined. Depending on the chosen option,
the approaches and methods for integrating the research strategy are
chosen. It is important to assess the strategic framework (vision,
mission, goals, priorities and key measurements) for doing research
at HS. In addition to integrating the strategies, it is also necessary
to integrate the conditions and resources needed for the realization
of the set goals. Since we speak about research strategies of
universities, we should point out the extreme importance of two
factors: 1) human resources, i.e. research workers with their
knowledge, skills, interests and attitudes; 2) research infrastructure,
i.e. its state and technical and technological capacity and the
opportunities they provide. At this stage, the output is the
framework for doing research.
2.
Conceptualization. At this stage, the key advantages of
universities with reference to research are defined. These
advantages in particular are at the basis of the research strategy
since they could help universities to establish themselves on the
market of research and educational products. The external factors,
critical to the success of the research strategy are outlined at this
stage. In the sphere of research, they involve national and
international policies, strategies, programmes, plans for doing

Level 3 (defined planning processes) – there is a uniform
policy, which determines planning, including the strategic planning
of research at universities. The planning processes are structured,
integrated and documented. The results from planning are
extensively communicated and everybody at the different
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research and the existing or emerging research networks and
infrastructures. The procedure for measuring the achievement of
goals is also prepared at this stage. It consists of particular
indicators and target values for them.

term nature of strategies, it is recommended to outline annually the
research strategy in operational programmes..
10. Monitoring, assessment, upgrading. The purpose of
this stage is to ensure that the research strategy is viable and can be
implemented within the specified period. Here we can observe the
defined strategic framework of the planning document (vision,
mission, goals, priorities), the changes in the external and internal
environment and the adequacy of the organizational processes and
their accompanying procedures.

3.
Detailed development of planning processes referring
to research work. This stage requires thorough knowledge of the
existing planning processes and the approaches and methodologies,
associated with them, at HSs. They will be used to develop the
prospective strategy, which must be integrated into the general
development strategy of the HS and must comply with its existing
planning practice. To ensure the detailed development of planning
processes by dividing them into sub-processes is related to:
identifying the existing processes, current goals and determining the
contribution of each process to the HS strategy; determining the
parameters for assessing the process with reference to its
contribution to the goals, critical issues and weaknesses of the
existing processes, set in the research strategy; identifying
possibilities for improvement, etc.

Conclusion
The integration of strategies and structures is always a challenge
to managers. At higher education institutions, especially the ones
that have been functioning for years, this process is even more
difficult to complete because of the management models, which
have been established throughout the years, and the organizational
structures and systems, which in the majority of the cases are
conservative and difficult to change. At the same time, the added
value of the integration in all its aspects is enormous. This value can
create conditions for improving the competitiveness of higher
education institutions so that they become generators of innovations
not only from an organizational but also from a social point of view.
The added value can also help universities in the realization of their
missions in the economy of knowledge.

4.
Strategic action framework. It is necessary to do
comparative analysis of the goals, set in the general strategy,
research strategy, and the other specific strategies of the HS, e.g.
human resources, innovations, finances, etc. It is necessary to
highlight and develop in details the priorities; to ensure that all
strategies are related on one hand and that the research strategy with
its goals is related to the process, happening at the Hs, on the other
hand. All problem areas, which can be subject to qualitative
measurement, are defined. Goals, resulting from existing gaps in the
organization, e.g. information, expert, technological, etc. gaps, are
set. The goals are adequate to the quantitative assessment of the
identified problems and weaknesses.
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5.
Defining the requirements. Efforts are focused on
resources, necessary for the realization of the defined strategy and
the processes, related to this realization. It is necessary to analyze
in details the functional, informational, personal and other
organizational aspects of the HS’s activity and their compatibility
with the research strategy.
6.
Specification. The research strategy is synchronized with
the existing systems and processes, i.e. there is specification and
adaptation to the organizational environment, where the strategy
will implemented. Specification very often leads to the development
of alternatives of the strategy, which are subject to qualitative and
quantitative assessment, including with reference to degree of
integration and the subsequent choice of a strategy.
7.
Validation. The assessment of alternatives is the basis for
choosing a research strategy. The chosen strategy must have a high
degree of integration with the organizational competences,
infrastructure and processes with reference to research work.
8.
Implementation. The validated strategy has to be
integrated into the organizational processes and activities. It has to
be included in the responsibilities of the employees who administer
its realization. An element of the integration process is to
communicate the strategy and ensure that individual researchers and
research teams will become involved in its realization. Very often,
when there are radical changes in the priorities and approaches to
research work activities, it is necessary to prepare rules,
instructions, procedures, etc., which provide detailed description of
the implementation and realization processes of the research
strategy.
9.
Realization. This stage, universities perform a number of
activities, associated with the realization of the planned strategy.
This means that they must provide the necessary resources (human
resources, material, informational, financial, etc.) and create the
prerequisites (processes, instructions, seminars, trainings,
information campaigns, administrative support, etc.) necessary for
the realization of initiatives, projects, measures that will contribute
to the realization of the strategy itself. With reference to the long-
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Abstract: University Ranking agencies have started to displace the attention from global academic rankings to more specific rankings in
a particular scientific field, thus creating “Rankings by Subject”. QS, among other widely accepted ranking methodologies, accepted the
new direction and thus created a new set of rankings: the QS World University Rankings by Subject. This paper provides stability analysis of
the ranking in the field of Business and Management, which is one of the 36 subject specific rankings QS publishes. The courses offered by
schools and universities in the field of business and business related subjects, although very appealing to future students, have been regarded
with scepticism by scholars and experts. Therefore, a statistically sound and stable ranking of institutions is needed. This paper conducted
the uncertainty and sensitivity analysis on the QS ranking in the field of Business and Management to analyse the effects of its weighting
scheme. The results show that QS ranking is relatively stable, whereas the universities in the bottom of the ranking proved to be more
sensitive to different model assumptions.
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education institution, and how are they related to the factors taken
into consideration in ranking institutions?” (Mårtensson & Richtnér,
2015, p. 1). Some of the key factors that emerged are academic
reputation, job prospects, teaching quality, and information
provided through media (Hamsley-Brown, 2012). The main idea
behind rankings is the assumption that if the student decided to
study in the particular field, then why not study at the school that is
seen as the best among the best? At the same time, it cannot be
denied that there is a strong competition among universities, within
and among countries for high positioning on ranking lists (Reficco
& Jaén, 2015). Better place on the ranking list can help them attract
and retain prospective students, prominent academics, and of
course, donors and relevant experts from the industry.

1. Introduction
Business and related subjects (finance, accounting,
management, and economics) are one of the most popular fields of
study at the graduate level (QS, 2014). Therefore, universities and
schools specialized in business and management are constantly
competing to draw national and international students to their B.Sc.,
M.Sc., or Ph.D. courses. At the same time, the rise of interest in this
particular field of science has led to the creation of a variety
programs and curriculums (Butz & Askim-Lovseth, 2015;
Lyubovnikova, Napiersky, & Vlachopoulos, 2015; Reficco & Jaén,
2015; Wisneski, Ozogul, & Bichelmeyer, 2015). Even though these
programs are rich in volume and comprehensive, the question
remains whether they are competent to prepare students for “reallife” situations that they will encounter after graduation; e.g. to
develop and sustain their businesses in a turbulent market (Welch &
Welch, 2015).

Different stakeholders have explicit criteria when ranking
universities. Also, when ranking universities in different scientific
fields, divergent indicators should be used, or the same indicators
should be weighted accordingly. Namely, one indicator in the
ranking process does not provide the same amount of valuable
information in the case of, for example, medicine and literature.
These conclusions led to the need for devising field specific
university rankings (Mårtensson & Richtnér, 2015). Several world
acknowledged rankings, such as ARWU, THE, and QS, have turned
towards ranking universities by subject. Herein, we examined the
QS World University Ranking list, since it is one of the most
popular ranking methodologies. In 2015, QS has released 36
detailed specific ranking lists for scientific fields - Rankings by
Subject (QS Subject, 2015). The particular interest of our research
was the ranking in the field Business and Management.

Putting aside the supply and demand for academic business
studies and courses, the discussion about the perceived relevance or
perhaps irrelevance of business schools in addressing business
needs arises (Butler, Delaney, & Spoelstra, 2015; Paton, Chia, &
Burt, 2014). Some authors believe that there is much evidence to
suggest that business schools’ research and education positively
contribute to the business community and that the provided
education helps future entrepreneurs deal with managerial problems
(Koljatic & Silva, 2015; Vermeulen, 2007). Also, the role of faculty
members and scholars from business schools in the knowledge
transfer should be taken into account. A recent study by Amara,
Halilem, and Traoré (2015) showed that nearly three-quarters of
faculty members in business schools provide expert opinion to
companies. Their valuable advice might increase the companies’
level of competitiveness and productivity, thus having an indirect
impact on the level of the country’s economic activity. However, on
the other hand, the feeling is spreading that the current business
school model needs to engage some modifications if business
schools want to be providers of solutions to the multi-faceted global
issues the world is facing and thereby regain their legitimacy
(Dyllick, 2015). Also, some authors think that these schools cannot
engage with the real problems such as climate change, financial
crisis, sustainability, social and ethical issues, and many others, and,
therefore, these authors question their contribution to the economy
(Dyllick, 2015; Mingers, 2015; Koljatic & Silva, 2015).

In the presented paper, we addressed the issue of stability of the
QS university ranking in the field of Business and Management.
Namely, several studies have been conducted to analyse the stability
of university rankings. The study by Saisana, d’Hombres, and
Saltelli (2011) concluded that the majority of university rankings is
highly sensitive to methodology assumptions. Also, a more recent
study showed that QS World University Rankings is sensitive to
weighting assumptions (Dobrota et al., 2016). As ranking
methodologies motivate institutions to improve their ranks and
initiate debate which might lead to reform, it is important to provide
as much as possible stable ranking methodologies. Therefore, the
presented paper aims at exploring the stability of QS Rankings by
Subject in the field of Business and Management.
The following chapter sees the introduction of the QS World
University Rankings in the field of Business and Management
methodology along with the basic concepts of the uncertainty and
sensitivity analysis. The results are given in Section 3 while the
concluding remarks are provided in the final chapter.

Whatever the future modifications of business schools’
curriculum are, it is crucial for potential prospective students to
acquire information which of these schools are outstanding. A
number of studies were conducted driven on questions: “Which
issues do students think are important when choosing a higher
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2. Methodology

Table 2: QS World Ranking in the field of Business and Management
weighting scheme, mean relative contributions, and their standard
deviations
Mean
Rel. Con.
QS B&M
Indicators
Relative
Standard
Weights
Contribution
Deviation
Academic Reputation (AR)
0.5
0.469
0.02549
Employer Reputation (ER)
0.3
0.309
0.02553
Citations per Paper (CpP)
0.1
0.113
0.01320
H-index Citations (HiC)
0.1
0.109
0.01640

2.1. QS Ranking by Subject - Business and Management
The QS World University Rankings by Subject ranks the
world’s top universities in individual subject areas, covering 36
subjects as of 2015 (QS Subject, 2015). The rankings are aimed at
prospective students seeking to identify the world’s leading schools
in their chosen field of study. Three extensive datasets are used to
rank universities’ performance in specific academic disciplines:
QS’s major global surveys of academics and employers, and
research citations data from Scopus (QS Subject, 2015). They are
described by four indicators: Academic Reputation, Employer
Reputation, Citations per Paper, and H-index Citations.

indicators. The analysis of the relative contribution of the indicators
to each university’s score can provide useful information as to
whether some indicators dominate the overall scores (Saisana &
D’Hombres, 2008). The uncertainty and sensitivity of ranks have
been previously used with a lot of success for the analysis of
different university ranking methodologies (Dobrota et al., 2016;
Dobrota & Dobrota, 2015).

QS Ranking by Subject in the field of Business and
Management is the primer interest of this research. According to the
2015 results, the London Business School is the top-ranked
university followed by the Harvard University, INSEAD, and
Stanford University. The overall ranking list consists of 200 world’s
universities, whereas the list of the top 30 ranked universities in the
field of Business and Management including scores and ranks is
given in Table 1.

The relative contribution is calculated as a ratio of an indicator
score and the overall composite score multiplied by the appropriate
indicator weight (Paruolo, Saisana, & Saltelli, 2013). Using the
Monte Carlo simulation method, the score results are simulated a
number of times (usually 1000 or 10000 times), using the average
contributions and their standard deviations. Furthermore, according
to uncertainty and sensitivity methodology (Saisana & D’Hombres,
2008), the obtained entity ranks are counted, thus measuring the
amount of uncertainty of the ranking results.

What makes the QS ranking by subject stand out is the adaptive
weighting scheme. Namely, the four above-mentioned indicators
are used in all rankings whereas they are differently weighted
depending on the ranking. The weighting scheme for the QS
Business and Management Ranking by Subject is as following:
Academic Reputation 50%, Employer Reputation 30%, Citations
per Paper 10%, and H-index Citations 10%. The specific weighting
scheme is also shown in Table 2.

Mean relative contributions of indicators of QS World Ranking
in the field of Business and Management, as well as corresponding
standard deviations of relative contributions are given in Table 2.
As shown in the table, there are some differences among original
weights and calculated relative contributions by uncertainty and
sensitivity methodology. Academic Reputation is originally
weighted 50% but has a bit lower relative contribution 46.9%. On
the other hand, Employer Reputation, Citations per Paper, and Hindex Citations have higher relative contributions than their original
weights, by approximately 1%.

2.2. Uncertainty and sensitivity of the QS Business and
Management Subject
Together, the uncertainty and sensitivity analysis are a method
for measuring the stability and permanence of the particular ranking
system (Paruolo, Saisana, & Saltelli, 2013; Saltelli et al., 2008). The
uncertainty analysis tackles the question of the influence of input
indicators while the sensitivity analysis provides insight of the
effects of different model assumptions on the overall result. The
sensitivity of the ranking is based on the relative contribution of the

In our research, the above-presented mean relative contributions
and their standard deviations were the inputs for Monte Carlo
simulation. The QS Business and Management ranks were
simulated 1000 times, whereas the obtained results are presented in
the following section.

Table 1: The top 30 ranked universities by QS World Ranking for the field
of Business and Management including their scores and ranks
University
Score
Rank
London Business School
96.84
1
Harvard University
96.21
2
INSEAD
95.63
3
Stanford University
91.97
4
University of Pennsylvania
91.33
5
Massachusetts Institute of Technology (MIT)
90.86
6
Università Commerciale Luigi Bocconi
89.94
7
University of Oxford
89.67
8
London School of Econom. and Pol. Sci. (LSE)
89.63
9
Copenhagen Business School
88.47
10
National University of Singapore (NUS)
88.38
11
University of California, Berkeley (UCB)
87.13
12
HEC Paris School of Management
86.76
13
University of Cambridge
86.76
14
The University of Melbourne
85.78
15
University of Chicago
85.39
16
Rotterdam School of Management, Erasmus Univ.
85.33
17
The Hong Kong Univ. of Science and Technology
85.13
18
The Univ. of New South Wales (UNSW Australia)
84.37
19
New York University (NYU)
84.35
20
Columbia University
83.71
21
University of California, Los Angeles (UCLA)
83.52
22
University of Michigan
82.54
23
The University of Hong Kong
82.31
24
Northwestern University
82.08
25
Yale University
82.03
26
The University of Warwick
81.96
27
The Chinese University of Hong Kong
81.01
28
La Salle Universitat Ramon Llull
80.87
29
The University of Manchester
80.58
30

3. Results and discussion
The results of uncertainty and sensitivity for QS World Ranking
in the field of Business and Management are given in Figure 1.

Fig. 1 Uncertainty and sensitivity of the QS World Ranking in the field
of Business and Management

11

Table 3: Uncertainty and sensitivity of QS Business & Management Ranking ranks for 15 first ranked universities
University
London Business School
Harvard University
INSEAD
Stanford University
University of Pennsylvania
Massachusetts Institute of Technology (MIT)
Università Commerciale Luigi Bocconi
University of Oxford
London School of Economics and Political Science (LSE)
Copenhagen Business School
National University of Singapore (NUS)
University of California, Berkeley (UCB)
University of Cambridge
HEC Paris School of Management
University of Chicago

1
967
33

2
33
965
2

3

4

5

6

7

922
78

76
922

2

8

9

84
812
104

1
105
893
1

10

11

1
586
413

413
587

12

13

14

15

16

575
398
27

375
411
214

50
191
715
43

44
938

19

2
998
1000

2

915
81
2

Management Ranking, the particular field of the QS methodology
which specifies for the business, entrepreneurship, and a perspective
society. The main goal of our analysis was to examine the
credibility of this ranking list by determining the level of
uncertainty and sensitivity of university ranks caused by the
changes in the weighting scheme (Saisana & D’Hombres, 2008;
Saltelli et al., 2008).

It is evident that certain amount of instability can be recognized.
Namely, the results are stable at the beginning of the ranking, up to
the 40th rank, whereas afterwards the level of instability increases
towards the end of the ranking. The most conspicuous example of
the measured level of uncertainty is the position of the university
ranked 150, whose ranks oscillations are the widest. We can
conclude that QS World Ranking in the field of Business and
Management gives stable results for highly ranked universities, but
not very stable results for lower ranked universities.

Results of our research show that QS ranking is relatively stable
for top-ranked universities, with a low level of uncertainty and
sensitivity to different model assumptions, while for lower ranked
universities there is a certain degree of instability. Additionally, we
gave particular attention to the ranks of the top 15 universities in QS
Business and Management ranking list. Namely, the frequency
matrix showed that highly ranked universities have had stable ranks
within all 1000 simulations.

We additionally analysed the top ranked universities to examine
the credibility of the QS World University Ranking in the field of
Business and Management. The frequency matrix of the
universities’ ranks based on 1000 conducted simulations, for the 15
top ranked universities, is presented in Table 3.
In 96.7% of simulations, first ranked London Business School
has found itself in the first position. Harvard University took second
place in more than 96% of simulations while INSEAD took third
place in almost all simulations. Stanford University is the only
university that took the same position in all 1000 simulations – the
4th place. On the other hand, among the presented universities, the
HEC Paris School of Management has the most unstable rank, as it
was ranked from 12th to 15th place. All in all, the positions of these
top ranked universities appear to be very stable, so we can easily
conclude that London Business School is rightfully the first ranked
in the official QS ranking.

This paper examined the stability of the well-known QS World
Ranking in the field of Business and Management in the case of the
change of the weighting scheme and provided results that indicate
that the ranking is quite stable. However, one must note that the
weighting is just one step in the complex process of creating a
ranking methodology. Other steps in the process of creation a
composite measure that have been marked as the stepping stone are
the process of choosing indicators that will enter the framework and
the type of normalization (Nardo et al., 2005). Therefore, one
direction of further studies could be the analysis of the effect of
different normalization types if the original data were provided. On
the other hand, some authors discuss whether the business schools
curriculums and the topics they focus on are sufficient and
satisfying and whether the students are perhaps abridged by narrow
curriculum (Nicholls & Hair, 2015; Butz & Askim-Lovseth, 2015).
Accordingly, the other direction of the study could be the
introduction of more specific indicators which could measure the
level up to which the curriculum covers particular business topics of
high public interest.

4. Conclusion
After making the first significant decision in their academic
career and choosing business and management as their field of
specialization, future students are asked another difficult question:
which of the many schools to enroll? Therefore, it is crucial that
ranking institutions provide them information about potential
universities and schools and deliver them rankings in specific
scientific fields. To answer the emerging market, world
acknowledged international university rankings devised subjectspecific rankings.

The presented paper has several benefits that should be pointed
out. Firstly, it assesses a subject specific ranking of high interest for
both students and future employers. Secondly, it provides an insight
into the uncertainty and sensitivity of the QS World Ranking in the
field of Business and Management. Finally, it provides evidence
that the current ranking is trustworthy, especially in the top of the
ranking. We believe that this paper might trigger more in-depth
analysis of subject specific university rankings and their
methodologies.

Business schools could be a major contribuor to the economic
development. Namely, a university/industry nexus should be
created in which university business schools work with their client
corporations to refine and redefine what is essential to the latter’s
business success (Paton et al., 2014). Also, business schools provide
valuable contribution to practice by offering counterintuitive
viewpoints that challenge business mind-sets providing them a new
perspective (Chia, 2014). Having all above-mentioned in mind, it
can be concluded that there is a need for a stable ranking of
business schools which will direct the students towards the best
ones in which they will acquire valuable managerial and
economical skills.

References
Amara, N., Halilem, N., & Traoré, N. (2015). Adding value to
companies’ value chain: Role of business schools scholars.
Journal
of
Business
Research.
http://doi.org/10.1016/j.jbusres.2015.10.035

Since QS World University Ranking list is one of the most
popular university ranking lists, we took this specific methodology
in consideration. Although QS provided rankings in 36 subjects for
the year 2015, we placed our interest on the QS Business and

Butler, N., Delaney, H., & Spoelstra, S. (2015). Problematizing
“Relevance” in the Business School: The Case of Leadership
Studies. British Journal of Management, 26(4), 731–744.

12

http://doi.org/10.1111/1467-8551.12121

Nicholls, J., & Hair, J. (2015). An Exploratory Study of Ethics,
CSR
and
Sustainability
Education
in
Graduate/Undergraduate Business Schools: Specifically in
the Marketing Curriculum. Thriving In A New World
Economy, 243-246. http://doi.org/10.1007/978-3-319-241487_73

Butz, N. T., & Askim-Lovseth, M. K. (2015). Oral communication
skills assessment in a synchronous hybrid MBA programme:
does attending face-to-face matter for US and international
students? Assessment & Evaluation in Higher Education,
40(4),
624–639.
http://doi.org/10.1080/02602938.2014.940577

Paruolo, P., Saisana, M., & Saltelli, A. (2013). Ratings and
rankings: voodoo or science? Journal of the Royal Statistical
Society: Series A - Statistics in Society, 176(3), 609–634.
http://doi.org/10.1111/j.1467-985X.2012.01059.x

Chia, R. (2014). From relevance to relevate: How university-based
business school can remain seats of “higher” learning and
still contribute effectively to business. Journal Of
Management
Development,
33(5),
443-455.
http://dx.doi.org/10.1108/jmd-02-2014-0013

Paton, S., Chia, R., & Burt, G. (2014). Relevance or “relevate”?
How university business schools can add value through
reflexively learning from strategic partnerships with
business. Management Learning, 45(3), 267–288.
http://doi.org/10.1177/1350507613479541

Dobrota, M., Bulajic, M., Bornmann, L., & Jeremic, V. (2016). A
new approach to the QS university ranking using the
composite I-distance indicator: Uncertainty and sensitivity
analyses. Journal of the Association for Information Science
and
Technology,
67(1),
200–211.
http://doi.org/10.1002/asi.23355

QS. (2014). Why Study Business? Retrieved December 15, 2015,
from
http://www.topuniversities.com/courses/businessmanagement-studies/why-study-business

Dobrota, M., & Dobrota, M. (2015). ARWU ranking uncertainty
and sensitivity: What if the award factor was Excluded?
Journal of the Association for Information Science and
Technology,
In
press,
n/a–n/a.
http://doi.org/10.1002/asi.23527

QS Subject. (2015). QS World University Rankings by Subject.
Retrieved
November
15,
2015,
from
http://www.topuniversities.com/subject-rankings/2015
Reficco, E., & Jaén, M. H. (2015). Case method use in shaping
well-rounded Latin American MBAs. Journal of Business
Research,
68(12),
2540–2551.
http://doi.org/10.1016/j.jbusres.2015.06.027

Dyllick, T. (2015). Responsible management education for a
sustainable world. Journal of Management Development,
34(1), 16–33. http://doi.org/10.1108/JMD-02-2013-0022

Saisana, M., & D’Hombres, B. (2008). Higher Education Rankings:
Robustness Issues and Critical Assessment. How much
confidence can we have in Higher Education Rankings?
(EUR23487 ed.). Italy: Joint Research Centre, Publications
Office of the European Union. http://doi.org/10.2788/92295

Hemsley-Brown, J. (2012). ‘The best education in the world’:
reality, repetition or cliché? International students' reasons
for choosing an English university. Studies In Higher
Education,
37(8),
1005-1022.
http://doi.org/10.1080/03075079.2011.562286

Saisana, M., d’Hombres, B., & Saltelli, A. (2011). Rickety
numbers: Volatility of university rankings and policy
implications.
Research
Policy,
40(1),
165-177.
http://dx.doi.org/10.1016/j.respol.2010.09.003

Koljatic, M., & Silva, M. (2015). Do Business Schools Influence
Students’ Awareness of Social Issues? Evidence from Two of
Chile’s Leading MBA Programs. Journal of Business Ethics,
131(3), 595–604. http://doi.org/10.1007/s10551-014-2295-4

Saltelli, A., Ratto, M., Andres, T., Campolongo, F., Cariboni, J.,
Gatelli, D., … Tarantola, S. (2008). Global Sensitivity
Analysis: The Primer. New York, NY, NY: John Wiley and
Sons. http://doi.org/10.1002/9780470725184

Lyubovnikova, J., Napiersky, U., & Vlachopoulos, P. (2015). How
are task reflexivity and intercultural sensitivity related to the
academic performance of MBA students? Studies in Higher
Education,
40(9),
1694–1714.
http://doi.org/10.1080/03075079.2014.894016

Vermeulen, F. (2007). “I shall not remain insignificant”: Adding a
second loop to matter more. Academy of Management
Journal,
50(4),
754–761.
http://doi.org/10.5465/AMJ.2007.26279167

Mårtensson, P., & Richtnér, A. (2015). What parameters do
students value in business school rankings? Journal of
Higher Education Policy and Management, 37(6), 646–658.
http://doi.org/10.1080/1360080X.2015.1102821

Welch, J., & Welch, S. (2015). The Real-Life MBA: Your No-BS
Guide to Winning the Game, Building a Team, and Growing
Your Career. HarperCollins.

Mingers, J. (2015). Helping business schools engage with real
problems: The contribution of critical realism and systems
thinking. European Journal of Operational Research, 242(1),
316–331. http://doi.org/10.1016/j.ejor.2014.10.058

Wisneski, J. E., Ozogul, G., & Bichelmeyer, B. A. (2015). Does
teaching presence transfer between MBA teaching
environments? A comparative investigation of instructional
design practices associated with teaching presence. The
Internet
and
Higher
Education,
25,
18–27.
http://doi.org/10.1016/j.iheduc.2014.11.001

Nardo, M., Saisana, M., Saltelli, A., Tarantola, S., Hoffman, A., &
Giovannini, E. (2005). Handbook on constructing composite
indicators: methodology and user guide (No. 2005/3). OECD
publishing.

13
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Abstract: It has been proven as indubitable the assertion that the progress of human society is unthinkable without the research and
development efforts. If for the personnel of design, execution and management, there are higher education structures that prepare engineers,
economists, managers etc. to research work, the problem of ensuring with personnel do not seem to be solved. This paper aims to analyze
how higher education, especially the technical one, meet the needs of highly specialized training and specific expertise for the comprehensive
and noble specific research work. Without claiming an exhaustive treatment of the matter under discussion, the paper is rather a call to
quickly find viable solutions. Therefore, considering on the one hand the basic skills required to a „researcher” in the light of researcher job
contents, and on the other hand, the existence of dedicated study of the occupation, the content of study programs and especially the
analytical programs for the subjects of specialty should be topics of future study.
Keywords: RESEARCHER, SKILLS, HIGER EDUCATION, STUDY PROGRAMS, SYLLABUS

With respect to top ranking elite institutions, most European
countries find that few or none of their universities appear at the top
of such lists. For example in the ranking of the world’s best
universities published by QS World University Rankings, the first
places are found in US universities (MIT-1 ... California Institute of
Technology-5 etc.) and Asia; Europe is present with King's College
London-19, Amsterdam University-55, Cardiff University-122,
Erasmus University Rotterdam-126, Politecnico di Milono-187,
Twente University-188, State Institute of Moskow-397, University
of Tomsk-481, Lobachevski University, University of Belgrade,
University of Cluj, University of Sofia, Polytechnic University of
Bucharest- all 701+. If we look at the engineering faculty of the top,
we see that in the first 400 we find only 10 in Europe and none of
its eastern half. What is the reason?

1. Introduction
When we look back at the fundamentally new developments of
the past fifty years, we recognize that the “speed” in all a ctivities
and domains , as well as the impact, of change have increased quite
dramatically. The Greek philosopher Heraklitos once said: “Change
is the only thing in the world which is unchanging.” It is the result
of unprecedented development of science and technology, where a
decisive role was played by research activities and researchers in all
fields.
We have become part of a dynamic ongoing process only
loosely characterized by the term “globalization”, a process that
involves the inexorable integration of markets, nation-states, and
technologies to a degree never before witnessed, in a way that is
enabling individuals, co-operations, and countries to reach around
the world further, faster, deeper, and cheaper than ever before.
Universities and other research institutions play a decisive role in
this battle for the future of our planet. (Moïsi, 2009)

The causes are multiple in number and complex as the contents
in large, involving large differences within Chapters: recruitment
base, trainings, methods of teaching / learning / assessment, the
material, training of teachers, language teaching, number of journal
publishing, websites, links with industry, foundations and funding
organizations, government financing, the specific organizational
culture by governments, universities, doctoral schools, companies
etc., material and social gratitude for job of researcher or university
professor . This just likes to call them only and not to make an
analysis of each factor, which is the objective of this paper.

We have been living for far too long on borrowed time and
borrowed dimes. We need to get back to work on our country and
on our planet. The hour is late, the stakes could not be higher, the
project could not be harder, and the pay-off could not be greater.
(Friedman, 2009)
Research is not a goal in itself, or "for the sake of art" - unless
eventually when responding to a need for knowledge or individual
curiosity. Research responds, usually of development needs to place
a position as best in competition economic and social need for
better, more beautiful, lighter, farther, deeper, cheaper, cleaner ,
healthier etc.

Current R & D field is mirrored in statistical yearbooks of
individual member states. A quick look at the data thrown dry and
dull diagrams of such directories we can reveal underlying causes of
system but also, and possible future action to stop the decline. In the
following, only for Romania, to not make uncomfortable the readers
of other nationalities, present diagrams in Figures 1, 2 and 3 that
originate from Romanian Statistical Yearbook 2013.

Science, technology and innovation field is regarding researchdevelopment, innovation, patents, technological design and other
objects of industrial property which are activities made by
specialized units with main activity in research-development,
economic and social units having research-development staff,
agricultural production and research institutes and stations, highereducation units and university clinics which have researchdevelopment structures, non-profit organizations which carried out
research-development activity.

2. The research, current status and challenges
The current situation – as seen from a European perspective – is
as follows: Though the EU is the world’s largest “producer” of
scientific publications as well as graduates, and PhDs, it has been
losing ground in the field of basic breakthroughs. And the gap in
R&D investments per capita between the EU and the US is steadily
increasing. Apart from a few research areas such as astrophysics,
space research, nuclear physics, and molecular biology, Europe
suffers from an almost total lack of transnational support of basic
and strategic research.

Fig. 1. Structure of employees from R&D activity, by training
level in 2012 ( Romanian Statistical Yearbook 2013)
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Research-development staff was broken-down by several
criteria (some refer only to the staff with higher qualification),
as follows:
a) by occupation:
–
Researchers - experts working for accumulating
knowledge, concepts, creating new products and procedures,
methods and systems. This category includes certified
scientific researchers and other categories of higher education
staff, directly carrying out research-development activity;
–
Technicians and assimilated - persons with high- school
education or completed by post high-school specialised
training for a technical field or another, and who take part in
research-development activity, under direct control of
researchers;
–
Other categories - workers and secretariat and office staff
who take part in research-development projects or are directly
involved in such projects.
b) by level of training:
- Staff with tertiary education, comprising doctorate, postuniversity and tertiary studies;
- Staff with another education (excluding tertiary education).
The data by training level are presented according to the
International Standard Classification of Education (ISCED),
following:
– doctorate holders;
– post-university education (excluding doctorate holders);
– long-term tertiary education;
– short-term tertiary education;
– other education (post high-school and foremen education,
high-school, vocational and apprenticeship, other situations.

Fig. 2. Structure of employees from R&D activity, by sectors of
performance ( Romanian Statistical Yearbook 2013)

4. What is required from the researcher
Research guides and manuals existing in literature shows
interest by appealing style, sometimes persuasive, often motivating
for the adoption of a career in research in order to satisfy their
curiosity or desire of individual knowledge (Ballenger, 2009),
(Hitchcock, 2012).
Nowadays is manifested the concern that the researcher or
academicals and research workers develops its activity in the field
outside of our discipline concerns about. This divergence is likely to
lead to a theory and a practical irrelevance unauthorized and
invalid. Such results will damage our reputation and ultimately will
lead to our dissipation.

Fig. 3. Structure of employees from R&D activity, by scientific
field( Romanian Statistical Yearbook 2013)

Without excluding the value of writings about "how" and "who"
and "where" the research is done, the researcher must be, above all,
a man with a higher education in the field of activity. The ideas
"brilliant" arisen "out of nowhere" and belonging to other fields
than that in which has been deeply trained, are exceptions. The
exceptions are those of an educated mind to make connections, to
look beyond appearances and from more sides less usual, to apply
methods and models incompliant in solving seemingly trivial.

3. What we mean by R&D?
Research-development is a systematic and creative
activity initiated to enhance the volume of knowledge and
using them for new applications. A didactics classification of the
types of R & D activities almost unanimously recognized by
academics is the following:
– fundamental research, experimental or theoretical activity
primarily initiated to accumulate new knowledge on the
fundamental aspects of phenomena and facts that could be
examined, without having in view a special or specific
application;
– applicative research, activity of original investigation in
order to accumulate new knowledge, being mainly oriented
towards a specific practical purpose or objective;
– experimental development, systematic activity which uses
the knowledge accumulated as a result of research and/or
practical experience in order to launch in fabrication new
materials, products and devices, to introduce new procedures,
systems and services or to significantly improve those
already existing.
Usually, staff from research-development activity is
constituted of persons who participate in carrying out research
themes or who provide services directly related to this researchdevelopment activity.

Looking through the employer, researchers, and for example
research engineers and research assistants in manufacturing carried
out research and development in the field of mechanical systems
with application in various areas (security, health, etc.), transport
and road vehicles, materials, nanotechnologies, to new production
systems in energy etc.
Depending on the job, the researcher can be employed in
research through competition, additionally young university
graduates to prepare master in research, experienced specialists for
research or scientific researchers. For some, doctoral professional
degrees are required.
Research institutes offer the possibility of developing a
scientific career and for this are favorable the activities environment
created by working with doctoral universities in the country and
abroad. Overall, a researcher can perform the following activities
within a research center:
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- Conceive, experiment, collecting data, do qualitative and
quantitative analysis, substantiates technological solutions,
methods, procedures and the like in the research theme
- Draws from that deriving from the research report
- Responsible for the scientific quality of the work performed
- Capitalize original scientific research through articles
published in journals, presentations at conferences or symposiums,
patents etc.
- Participate in the development of research projects (forms
competition project submission)
- Prepares the necessary internal documentation and reporting
of research.
In terms of a researcher career path, each state has its own
hierarchical system, competency-based assessment and indicators in
Romania, career in research involving accession to positions and
higher professional degrees. The professional degrees of staff
conducts scientific research is: scientific researcher - Researcher,
senior researcher II - CS II, senior researcher III - CS III, researcher
- CS, assistant scientific research - ACS . The professional degrees
staff with higher technical performing technological development
is: development engineer technology degree - IDT I, engineer
technological development Grade II - IDT II, engineer
technological development Grade III - IDT III, engineer
technological development - IDT. Besides the professional ranks,
his career can mean accession to leadership (ex. Research
department director - development).

benefiting thus training programs and documentation, institutional
infrastructure, and and financial support for research mobility and
internships.
Regarding the training of young researchers - Like 40 years ago,
the management of higher education institutions remained in the
hands of teachers, the formation mostly scholastic, for which
research work is not a defining part of their work. Their
requirements to the students, their education system are not usually
oriented towards highlighting young talented and with creative
power. Paradoxically, although master studies would be to prepare
students for future doctoral research work, among the subjects
studied there was not one which will reveal the mysteries of
research. Therefore higher education institutions in Romania today,
cannot develop creative skills. Attending examination, are found
mainly, university professors do not appreciate the student who
mostly "understand" but the student who, above all "know", when
in fact, science needs people who, above all "understand". Hence,
the selection of graduates in employment after the exams notes is
very risky. This was felt by big companies who transferred this task
to a service or a recruiting firm specializing in through evaluation
and job placements.
Regarding the selection of young researchers - In Romania
today, selecting - like training - of scientific staff is left to the
institutes of higher education, where only to the end of their studies,
based on skills, but particularly on the marks obtained, most
suitable graduates are selected for this type of activity and directed
to doctoral studies. Only here they come into contact with scientific
work and only now can they put out any creative possibilities - over
23 years, so with a delay of 4 or 5 years from when the experts say
that talent is recognizable. On the other hand, higher education
institutes have only a very small measure of teachers who are at the
same time researchers in the true sense of the quantum to be lived
for and research work done by all the rules of this job. Experience
shows that a regular teacher is not necessarily equipped with the
skills of the evaluator and teacher of creative characteristics of
students. Moreover, and worse for educating young people for
science based subjects are not taught at the appropriate level. In the
past, this task was entrusted to the best and most experienced
teachers, today covering positions by other criteria, or even in their
absence, and training is the so-called modern technology to "break
the link between teacher and student and favors absenteeism or
sleeping in the projection rooms - better than in an well-lit
amphitheater” (Prince, 1963).

5. Who and how are they trained researchers
For some academics, development of a researcher is seen as
being achieved in four stages:
- primarily during doctoral studies and the early stages of an
academic career, until a threshold point of competence and
confidence is attained ;
- second when researcher has success and recognition; Then, once
that stage is reached, the idea of further development is perceived as
relevant. After all, once one knows how to research successful!
what else is there to learn? This way of thinking about research
developer would support the unbalanced attention in the literature
on research developer during doctoral studies compared to research
development after academic appointment.
- third, when researcher increasing his productivity as a researcher,
either in terms of an increasing rate of production or accumulation
of research over time. This way of thinking about researcher
development is very much in line with focus on quantitative
indicators of research output. It also seems likely that such
accountability measures might encourage in academics this way of
thinking about their development.
- fourth – researcher emerged from the study in terms of ongoing
qualitative improvements in one's ability to research, through
continuing developments in one's knowledge, theoretic:
understanding and awareness of broader perspectives. It is only in
this way thinking that the potential for ongoing growth is seen as
endless (Akerlind, 2007).
For all the above categories, but especially the first three, for the
development of the R&D activities, most European countries, and
even the European Commission, provides, through competition
Doctoral and Postdoctoral Programs as support for increasing the
competitiveness of research sciences. For exemple in Commission
Recommendation of 11 March 2005, the European Charter for
Researchers and a Code of Conduct for the Recruitment of
Researchers, paragraph (6) stipulating: “The introduction and
implementation of new instruments for the career development of
researchers, thus contributing to improve the prospects of a career
for researchers in Europe”.
For this reasons the overall objective of this programs is to
"encourage excellence in university research career by supporting
postdoctoral graduates and researchers to increase the involvement
and motivation in research in the fields of Mathematics, Physics,
Chemistry, Computer Science". To this end, they will seek to
attract, support and motivate graduates and researchers postdocs,
research activity, both at the start career and advanced level,

Moreover, there are still people who believe that any scientific
work must have a direct technique consequence. They are those
who confuse research work with engineer work, fundamental
research with productive engineering. This confusion should
disappear completely and the selection of future research among
future engineers should be continuous throughout the regular
studies and after a unitary procedure which have the basic
competency criteria rigorously defined.
Postgraduate education accordingly Law 1/2011 - Romanian
Education Law, is accomplished through:
- Postdoctoral programs for advanced research, for people who
earned a PhD in not more than five years before admission to the
postdoctoral and who want to improve in an institution other than
that in which they obtained a doctorate;
- Postgraduate training programs and professional development
for graduates who have at least a university degree or equivalent
diploma (ex .: postgraduate courses, postgraduate training in order
to obtain certificates of complementary studies). They are organized
by higher education institutions that have accredited at least
undergraduate degree programs in the respective scientific field.

6. Results of discussions
To better understand the role of higher education in researcher
training in the field of engineering, the authors examined in a
comprehensive review of both literature and the employer's
requirements, characteristics that must possess researchers from
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academia and manufacturing, their training and their work
environment. Areas analyzed should be developed by faculty and
departments dealing with assessment, career development,
professional socialization, organizational development, in the higher
education and in research and development enterprises. The results
show that in addition to terms of knowledge and skills in an area of
research, successfully scientists possess values and attitudes derived
from the specific experiences of socialization academic, the
significant support given by mentors and colleagues or the
organization of their research activities.

Investors training session in the areas where it might seem
obvious who might be the main funder, needs to be flexible enough
to cover the unexpected and being able to respond to this.
Finally, the authors believe that such an approach is
recommended for training researchers from the bottom up,
embedded in the organizational structure at the university, college
and school doctors. Multi-level approach will facilitate cross-border
and multidisciplinary opportunities for sharing ideas and will
continue to be a valuable means to provide training for future
researchers. Co-delivery of information in the context of scientific
communication is an essential element in the success of the training
provided and this model will be important to maintain and even
develop for the future.

Another key element will be the introduction of guidelines on
research opportunities, facilitated by the Department of Research at
the university level, to assist the researcher in order to:
•

The key to the commitment of researchers in this case, is the
fact that the central purpose of the event is clearly known in
advance and the value of co-delivery will certainly be unexpected
that they can facilitate that each session will be successful.

enhance personal development centered learning postgraduate
students by promoting joint learning opportunities and generic
skills training to meet current needs and prepare for future
careers in research;
•
Promote courses open to researchers from any discipline at any
stage The advantage of a session open to any discipline is the
opportunity for those with some experience to share this so that
good practice might be transferred from one discipline to
another.
•
Promote best practices and to provide a focus for
dissemination, debate and involvement in the local, national
and international postgraduate research (Byatt, 2013).
•
Training of postgraduate and early career researchers. This
enables the researcher to identify areas where they might lack
expertise that they require to develop and find suitable training
in the one place.
•
Engage PhDs and early career researchers to offers seminars to
doctoral study centre belong university.
•
Engaging with the early career researcher and principal
investors or particular funders.
Analyzing curricula and syllabuses of master level programs it
can be concluded that almost all study subjects lacking or not
allowing future doctoral chapters to acquire basic skills. It is the
second "key" in going through the edifice called the lack of
research.

The exodus of young educated towards American or Western
universities, is unfortunately, a well-known phenomenon.
Government programs targeting the repatriation of those who have
specialized abroad have not reached yet, the goal - ineffectiveness
of these programs deserve a separate discussion. In these
circumstances, beyond the material problems faced by (mostly)
young researchers, a scheme to promote further scientific
salubrious, more efficiently and in accordance with the EU and the
United States - systems whose reliability is difficult to put the doubt
- would be a pull factor for young Romanians in addition will
become academics / researchers.
On the other hand, even assuming that the exodus continues, it
is all the more important in the country to form valuable
researchers. Not eventually, the return to the country of young
people receiving training abroad and can be accelerated by having a
coherent research system based on value and encourage personal
development in the early stages of scientific and academic career.
All those involved in scientific know, not only for financial reasons,
the performance fell to us. In particular, the doctoral title is granted
too easily.

There were also searched and the keys teachers, mentors,
activities organization of theoretical and practical research in
particular. We know how it should look like but if they exist and
what state are we analyze in future work, when time and space will
allow us.

8. References
Ballenger, P.B., The curious researcer: a guide to writing research
paper, Longman, New York, 2009.
Hitchcock, S., Byatt, D., White, W. (2012) DataPool: Building
capacity, developing skills, supporting researchers, poster
presented at JISC MRD Progress Workshop 24-25 October
2012 Nottingham

7. Conclusions
Such an approach at university, faculty, doctoral school and
enterprise offers several advantages in taking this multi-level
approach. It provides opportunities for different groups to be
targeted but also facilitates their attending joint events. There is
value in encouraging cross and multi-disciplinary exchange of good
ideas.

Byatt, D. (2013) Research Data Management Guidance and Support
JISC DataPool report. Southampton, GB: University of
Southampton http://eprints.soton.ac.uk/id/eprint/351027
Moïsi, D., The Geopolitics of Emotion. How Cultures of Fear,
Humiliation, and Hope are Re-Shaping the World. London
2009, p. 9.

For beginner researcher, the entry level must be closely related
to research and development strategy of the university, which
ensure in this way that these skills are incorporated into attributes of
researchers. In the future, the university might be able to assume a
greater level of previous knowledge, but for now it is best to assume
basic knowledge before and adapt when participants demonstrate a
high level of expertise.

Friedman, T.L., Hot, Flat, and Crowded. Why the world needs a
green revolution – And how we can renew our global future.
London 2008, p. 25.
www.topuniversity.com
http://www.immromania.ro/a-aparut-anuarul-statistic-al-romaniei2013-7639.htm

Faculty based sessions have the advantage that they can be
more bespoke and deal specifically with particular types of data,
highlight discipline specific best practice and guidance on
appropriate funder requirements.

Akerlind, G.S., Growing and developing as a university researcher,
Springer Science+Business Media B.V. 2007.

The Doctoral School sessions are an important avenue that
enables the promotion of good practice while facilitating review and
discussion on the core principles. The structure of a Doctoral
School is such that it can draw in a range of experience.

Prince, D. Little Science, big science, New York, 1963
Recommendation 2005/251 / EC, special edition in Romanian
Official Journal of the European Union head. 13, vol. 48/I.
142/49/1.6.2012

17

SPATIAL CORRELATED RADIOCOMMUNICATION TECHNOLOGIES THE BULGARIAN CONTRIBUTION FOR A BETTER WORLD
Assos. Prof. Demirev V., PhD.
Technical University of Sofia, Bulgaria
demirev_v@tu-sofia.bg
Abstract: Radiocommunication is among technology’s biggest contributions to mankind. It involves the transmission of information
over a distance without help of wires, cables or any other forms of electrical conductors. On the other hand radiocommunication suffers
some disadvantages. The growth of wireless network has enabled us to use personal devices anywhere and anytime. This has helped mankind
to improve in every field of life but this has led many threats as well: Radio network has led to many security threats to mankind; Radio
network could be jammed easy by the terrorists, enemies ets.; Radio frequency spectrum is limited natural resource; Frequency sharing
among different radio systems and users is difficult task. This report represents in brief the authors efforts to solve above mentioned
problems. The used common term is “spatial correlation technologies”, in particular Spatial Correlation Processing (SCP) – Random Phase
Spread Coding (RPSC) and Spatial Correlated – Code Division Multiple Access (SC-CDMA). It is shown in the report too that the practical
implementation of SCP-RPSC and SC-CDMA principles and technologies will solve many global telecommunication problems. The results of
this 20 years long research activity will be a very strong Bulgarian contribution and way to a better world for the human mankind.
Keywords: SPATIAL CORRELATION PROCESSING, RANDOM PHASE SPREAD CODING, SPATIAL CORRELATED CDMA.
•

1. Introduction

Doctors, workers and other professionals working in
remote areas can be in touch with medical centers through
wireless communication;
• Urgent situation can be alerted through wireless
communication. The affected regions can be provided
help and support with the help of these alerts through
radiocommunication;
• Wireless networks are much cheaper to install and
maintain.
On the other hand radiocommunication suffers some
disadvantages. The growth of wireless network has enabled us to
use personal devices anywhere and anytime. This has helped
mankind to improve in every field of life but this has led many
threats as well.

Radiocommunication is among technology’s biggest
contributions to mankind. It involves the transmission of
information over a distance without help of wires, cables or any
other forms of electrical conductors. The transmitted distance can
be anywhere between a few meters and thousands of kilometers.
Some of the devices used for radiocommunication are cordless
telephones, mobiles, GPS units, wireless computer parts, and
satellite television.
The recent economic crisis shows the crucial role of efficient
and productive use of limited natural resources, such as biomass,
biosphere, mineral resources, and water to stimulate sustainable
economic development. Climate change has been labelled as the
"defining challenge of our time". Its impact is already evident and
will intensify over time if left unaddressed. There is overwhelming
scientific evidence, that climate change will threaten economic
growth, long term prosperity and social welfare of practically all
countries, as well as the very survival of the most vulnerable
populations. The Information and Communication Technologies
(ICTs) and radiocommunications in particular are essential tools in
the combat against climate change [1]. Areas foreseen in this
context include: continued observations and long-term monitoring
of solar activity to improve our knowledge and understanding of the
influence of the electromagnetic radiation from the sun on Earth´s
environment, including climate; continued observations to
characterize changes in the atmosphere, oceans, and land surface,
and the use of such information for climate change modelling; and
continued observations of the change in the ozone layer and its
effects on the environment and human health. Land cover change
assessment and understanding of its dynamics are recognized as
essential requirements for sustainable management of natural
resources, environmental protection, food security, climate change
and humanitarian programmes. Terrestrial and satellite
radiocommunication systems contribute to the monitoring of carbon
emissions, the changing of ice in polar caps and glaciers, and
temperature changes. Another key aspect is the application of
modern radiocommunication system's to increase productivity,
optimize energy consumption and reduce transportation costs
leading to reduced levels of CO2 emissions.

•

Radio network has led to many security threats to
mankind. It is very easy for the hackers to grab the
wireless signals that are spread in the air. It is very
important to secure the wireless network so that the
information cannot be exploited by the unauthorized
users;
• Radio network could be jammed easy by the terrorists,
enemies ets. This also increases the risk to lose
information;
• Radio frequency spectrum is limited natural resource.
Frequency sharing among different radio systems and
users is difficult task.
This paper represents in brief the author efforts to solve some
of the above mentioned problems in the last 20 years. The
common used term is “spatial correlation technologies’, in
particular Spatial Correlation Processing (SCP) – Random Phase
Spread Coding (RPSC) and Spatial Correlated – Code Division
Multiple Access (SC-CDMA).

2. SCP Technology
The main objectives of the SCP technology [3,4] are:
•
To receive one or more radio signals coming from one or
several spatially distributed signal sources (satellites, base
stations), insuring high gain of the antenna systems and using
fixed or mobile receiving terminals, equipped with SCP signal
processing equipment;
•
To ensure spatial selectivity high enough to cancel the
same frequency channel interference, coming from different
space directions, using simple one channel receiver.
The objectives stated above are achieved by a patented by the
author method for radio communications, which proposes
application of additional pilot signal transmitted in the band of
information signals and available in the receiver by CDMA. The
SCP receiver terminal is equipped with antenna array with random
phase aperture excitation. The phase shifts among the signals,

Radiocommunication has the following advantages:
•
•

Communication has enhanced to convey the information
quickly to the consumers;
Working professionals can work and access Internet
anywhere and anytime without carrying cables or wires
wherever they go. This also helps to complete the work
anywhere on time and improves the productivity;
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coming from the antenna elements, are random at the antenna
output, regardless of the information source direction. These
random phase spread signals correlate with the recovered pilot
signal, phase spread in the same manner, in a signal recovery unit.
The result of the correlation process between pilot and information
signals is the recovered information signal at base band.

4. SC-CDMA technology
One of the main objectives of the Satellite Personal
Communication Networks (S-PCN) is to complement terrestrial
mobile networks by providing analogous services in areas where
satellite technology is more effective and economic. It can be
achieved by the provision of dual-mode user equipment which
communicates with both the satellite and terrestrial mobile networks
so that when users roam outside of the terrestrial coverage, their
requested services can still be supported via the satellite segment.
An important topic in this field of research are the Connection
Transference Schemes (CTS) with Soft Handover (SH). SH
maintains the call connection through the old link until a new link is
firmly established. SH is always associated with diversity (satellite terrestrial or satellite – satellite). With soft handover, the service
will not be interrupted since the old connection is still used for
communication during the handover procedures. As a result,
seamless handover can be achieved. The CDMA radio-access
approach is particular suitable to realize seamless SH in the
Integrated Satellite-Terrestrial Network Scenario.

The main features of the SCP approach are:
• Simple, cheap and flat passive antenna, suitable for mass
production;
•
One channel convenient microwave receiver with simple
signal processing;
•
Omni directional for the cooperative signal source, but
with high figure of merit G/T;
•
Selection of the different signal sources and polarizations
by PN-codes;
•
Applications in existing Digital Video Broadcasting –
Satellite (DVB-S) systems with minor modifications of the
ground transmitters, compatible with the existing satellite
transponders;
•
Multi-beam and soft handover features.

A new approach, named Space Correlated Unique –Pseudo
Noise (SC U-PN) codes, was proposed by the author [6]. It is
particular useful as SS radio access technology in the mobile
broadband communication and radar systems with integrated
terrestrial - satellite positioning. The principles of U-PN codes
generation, as well as the basic methods of their acquisition and
tracking were reported too. SC-CDMA principle of operation uses
several space distributed sources of radio-signals. They are phase
modulated by appropriate PN-codes. The Mobile Stations (MS)

3. RPSC Technology
Reliability and availability of real time communications are
imperative in the context of wireless communication services. A
popular technique used in this scenario is Spread Spectrum (SS). A
new principle to create broadband SS systems was proposed and
patented by the author [5]. It is based on transmission of broadband
microwave signals in the open space by means of multi element
random phased antenna arrays. The sum of the different element
signals in a given point in the space has Gaussian probability
distribution and noise like properties. The sums in the different
directions of the space are not correlated each other. In such way
the proposed principle solves simultaneous the problems of
spreading and beam forming of the future sophisticated microwave
terrestrial and satellite communication systems with fixed and
mobile applications.

receive these signals by means of the well known CDMA
technology. For this purpose the same PN-codes are generated and
synchronized in MS receivers. The sum(mod2) of these codes
creates a new code, which we named U (Unique)-PN code. This
code is used for spreading the information, transmitted by the MS.
Similar approaches are used for generation of the Base Station (BS)
U-PN codes.

5. SCP, RPSC and SC-CDMA Applications

The main features of the RPSC technology, when it is used in
the up-links of the satellite communication links, additionally
include:
•
•
•
•

•
•
•
•

5.1. Digital Video Broadcasting - Satellite (DVBS)
A proposal for SCP-CDMA Geo Stationary Orbit (GSO)
satellite system, suitable for DVB-S communications in Ku-band
for fixed and mobile terminals, is given in [3]. The proposed
algorithm for system parameters evaluation, based on link budget
calculations, gives good results – Figure of merit (G/T) better than
14 dBi/K for 60 cm antenna diameter at very low prize (in order of
several $). Similar proposal for quasi GSO satellites at elliptical
polar orbits is given too.

Omnidirectivity for the cooperative satellite, but high
equivalent (at base-band) Equivalent Isotropic Radiated
Power (EIRP);
Selection of different terminals and polarizations by
Pseudo-Noise (PN) codes;
Soft handover and virtual multi-beam features;
The coherent demodulation by means of pilots (specific
property of SCP technology), cancelling the Doppler shift
and the phase jitter, introduced by local oscillators in the
satellite system;
Compatibility with the existing bent-pipe satellite
transponders;
RPSC up-link protection against jamming, coming even
from points, close situated to the earth stations;
The knowledge of the receiving satellite positions for the
transmitting equipment is not necessary;
The SCP-RPSC approach is a breakthrough technology,
leading to unpredictable increase of the frequency reuse
factor in satellite and terrestrial wideband networks. Close
situated subscriber terminals could communicate with
base stations, using the same frequency channel without
interference. The isolation between the terminals is
provided by their specific random phase spread coding.

GSO systems provide fixed and mobile communications, as
well as TV broadcasting services since 1964. Nevertheless, they
still suffer some problems, as follows:
•

The amount of the already existing systems limits the
frequency and orbital resources in the most desired
frequency bands, for example the Ku band.
• The low elevation angles in the high latitude regions
hampers the reception in urban areas and rough terrains.
Mobile reception using horizontal antennas mounted over
mobile platforms is just impossible.
An appropriate decision of the above mentioned problems is
the use of satellite systems on high elliptic eccentricity polar orbits,
known as Quasi-GSO [3]. The active zone of the satellites here is in
the apogee, when the relative satellite -Earth velocity is low.
The application of the above-mentioned Quasi-GSO systems
encounters several specific problems:

19

•
•

• An ESA can direct a narrow beam over a sector angle and

It requires the use of high gain tracking antennas;
The ground terminals should know the exact angle
coordinates to the active satellites. This requirement puts
hard restrictions on the orbital Quasi-GSO satellites
parameters;
• The need of soft handover between the satellites. When
mechanical scanning tracking antennas are used, two
antennas are needed at least;
• The relative movement between the Earth and the
satellites leads to high Doppler shift of the information
signals.
The application of the SCP technology in GSO systems
requires specific approaches. In the case of fixed reception the
antenna should be mounted vertically on the wall, looking to the
chosen GSO satellite. In the case of mobile reception it should be
mounted horizontally on the roof of the vehicle. In Quasi-GSO the
antenna should be in horizontal position in both mobile and fixed
reception. Soft handovers among different Quasi-GSO satellites is
possible due to the ability of SCP technology for multi-beam
reception, using several correlators, each one for the different
satellite. The result is:
•
•
•
•

give coverage like a sector antenna;
• The narrow beam corresponds to a high antenna gain and

thus reduces power and amplification requirements on
radios;
• The narrow beam width reduces multipath propagation
problems;
• Complex and dynamically re-configurable radio networks
can be created exhibiting high spectrum efficiency;
• If the steering of antennas is coordinated it potentially
enables the reuse of frequencies and timeslots in different
directions;
• The used until now "multiple spot beams" approach is not
effective when there is instability or motion of the
communication platform. It is due to the necessity of
permanent handover among the different spot beams. The
ESA approach is good solution in such cases.
The drawbacks of the ESA include:
• There is an increase of complexity in the antenna;
• There will be losses in the RF-electronics in the antenna

Ability for soft hand-off between the satellites using
single antenna aperture.
Space diversity, which allows reception of the same
information from several satellites, leading to increased
reliability in urban and rough terrain areas.
The collective systems in trains, aircrafts or ships allow
the receiving of different TV programs from several
satellites by means of a single antenna system.
Another advantage of SCP technology in Quasi-GSO is
the lack of Doppler shift problems; being the same for the
pilot signal and the information one in the process of
correlation it is compensated.

which lowers the antenna efficiency;
• The use of non-linear devices in the antenna will demand

that spectrum issues be addressed;
• The existing ESA designs have only one steering beam. In

the case of mobile or unstable platforms we need several
hundred independently steering and isolated each other
antenna beams.
A new solution for these MEO satellite systems, cancelling
the ESA drawbacks, could be SCP-RPSC approach [5].

5.3. High Altitude Platform Systems
A new radio technology to realize the last mile access to the
broadband fixed networks, named High Altitude Platform Systems
(HAPS), is discussed in report [5]. Such a mode of service delivery
offers advantages as coverage can be rapidly set-up over any
location and can be just as easily removed or relocated; high
elevation angles can be achieved to the mobile users; efficient
frequency re-use schemes can be employed to maximize network
capacity; the round-trip delay is relatively short; the cost is
considerably less than terrestrial or satellite counterparts. The goal
of the report is to discuss the possibilities and the advantages of the
implementation of SCP-RPSC technology in HAPS feeder lines, as
well as in the fixed and mobile terminal communications.

To summarize the stated above we can say that for fixed
reception from GSO,s it is possible to use the conventional
parabolic antennas, while for the Quasi-GSO systems that is
inapplicable. The only reasonable solution for them is SCP.

5.2. Space Links
5.2.1.Inter Satellite Links (ISL)
The space segment of the future global satellite systems for
broadband communications can be designed in number of ways,
depending on the orbital type of the satellites and the payload
technology available on board. The use of different satellite orbits
to provide complementary services, each optimized for the
particular orbital type, is certainly feasible. Satellites can be used to
connect with each other and the ground networks, through the use
of Feeder Lines, Inter-Satellite Links or Inter-Orbit Links, which
when combined with on-board routing facilities, can be used to
form a network in the sky. The unique properties of the SCP-RPSC
approach will give a new support for the future broadband Low
Earth Orbits (LEO,s) communication systems in the service feeder
lines, inter-satellite and inter-orbit lines domain. The possible
applications of the SCP-RPSC technology in these microwave lines
of several different types LEO,s constellations are considered in the
report [5].

5.4.WIMAX
In [5] the possibilities and advantages of the
implementation of SCP-RPSC technologies in Wi-MAX
communications are discussed. The implementation of these
technologies in subscriber terminals is discussed first. After that the
possible base station applications are treated too. The applications
of SCP-RPSC technologies simultaneous at base station and
terminal stations are feasible, but they will need additional research
and investigations.

5.5. Aeronautical Mobile Satellite Service
(AMSS)

5.2.2. Feeder Lines for cellular backhaul and IP
backbone trunking

Recent evolutions in the context of AMSS have changed
the landscape and the role of the different systems that allow
aircrafts to maintain a link with the ground while in flight. The
increase in capacity needed to support the growth of worldwide air
traffic and the need for increased communication safety are driving
a transition from voice-centric procedures aided by slow data link
connections to data-centric control applications executed on higher
capacity communication systems. These future data links have to
fulfill very stringent performance requirements. Indeed, the nature
of the information they carry which is bound to become the first

There is a great interest in the satellite society for new
networks on Medium Earth Orbit (MEO) satellites, using steerable
Ka-band beams to provide lower-cost, fiber-grade access for
cellular backhaul and IP backbone trunking in traditionally
underserved areas. A possible solution of the above mentioned
system is based on Electronically Steerable Antennas (ESA). Their
benefits include:
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mean of air traffic control make their availability critical to the
safety of air transportation in the future. Satellite communication
systems have many differentiating arguments when compared to
terrestrial solutions. Indeed, while the deployment costs of
terrestrial systems can be sustainable in high-density areas, their use
in low-density remote areas is much less interesting. In high-density
areas, satellite could also be useful either as a primary mean of
communication or as a secondary one in order to improve the
overall communication system’s availability. A satellite system, by
nature, is able to cover large regions of the earth and can thus
provide a cost effective solution to the coverage of both high and
low density areas such as oceanic regions where reliable terrestrial
coverage is nonexistent. The use of Ku and Ka frequency bands for
AMSS leads to unsolved until now problems, which could be
solved successfully by SCP-RPSC approach [5].

•

Improving the GNSS system parameters due to directivity
of the SCP virtual antenna pattern – better isolation
among different satellite PN-codes, better Pseudo-satellite
Compatibility, better anti-jamming
and multi-path
propagation properties.

[1]. Rancy, F., Radiocommunications and Climate Change, ITU-R
Information page, 2012.
[2]. Demirev, V., Spatial Correlation Processing – the New
Approach in the Broadband Satellite Tracking Systems, Journal of
Electrical and Control Engineering, Vol.3, N 5, 2013, pp. 55-64.
[3]. Demirev, V., Some Important Parameters of the Spatial
Correlation Processing Technology, Journal of Electrical and
Control Engineering, V.3, N 5, 2013, pp. 49-54.
[4]. Demirev, V., Random Phase Spread Coding – the New Way to
Communicate with Noise Signals at Microwaves, Journal of
Electrical and Control Engineering,V.4, N 2, 2014, pp. 1-9.
[5]. Demirev, V., SCP-RPSC – the Key Technology for the Next
Generation Microwave Communication Systems, Machines,
Technologies, Materials, N 6, 2015, pp. 13-16.
[6]. Demirev, V., Space Correlated U-PN Codes – a Possible
Solution for the New Microwave Communication and Radar
Systems, Machines, Technologies, Materials, N 6, 2015, pp.17-20.

•

Earth segment, including subscriber mobile terminals
(MS), terrestrial base stations (BS), as well as earth Gate
Way Stations (GWS);
• Satellite segment, including LEO satellite base stations
and satellite based sources of PN signals (GPS).
The possible frequency allocations for the different parts of the
system are as follows:

2,2 GHz – terminal down-link SC-CDMA;

Ri bs – distance between BS and the i-th GPS satellite;

Referencies

The system consists of satellite and earth segments, as follows:

2 GHz – terminal up-link SC-CDMA;

•

The conclusion is that the practical implementation of SCPRPSC and SC-CDMA principles and technologies will solve many
global telecommunication problems. The results of this 20 years
long research activity will be a very strong Bulgarian contribution
and will lead to a better world for the human mankind.

Proposal of a realistic SC-CDMA system, based on the
existing navigation GPS system, is given in [5]. It was named EMI
A&B (Enhanced Mobile Information, variants A & B).

•

R – distance between MS and BS;

6.Conclusion

5.7. Integrated Terrestrial-Satellite Personal
Communication Networks EMI SCCDMA system

•

•

•
Ri ms – distance between MS and i-th GPS satellite.
In principle in a static SC-CDMA system the generated U-PN
codes will repeat in the time due to the repetition character of the
primery PN codes. When several LEO or MEO satellites (as it is in
GPS) are used as primary PN code sources, their phases will change
fast due to their relative fast speeds (in order of several kilometers
per second). The result will be generating of pure noise like U-PN
codes with very good and unambiguity auto and crosscorrelation
functions.

An analysis of the possibilities to create new GNSS, working
in Ku –band, is given in [5]. SCP technology is proposed as solution
of the possible antenna problems. The possible advantages of such
kind systems are discussed, as follows:

Drastically decreasing of ionosphere propagation errors.

12 GHz down-link, 14 GHz up-link of Non Geostationary
Orbit – Fixed Satellite Service (N-GSO-FSS) technology
for the feeder lines of isolated BS without access to
terrestrial telecommunication infrastructure;

•
Ri bs leo,s – distance between a LEO,s and the i-th GPS
satellite;

Historically, the Global Navigation Satellite Services
(GNSS) have been delivered through the use of satellites
transmitting in L-band (out of which only a few tens of MHz are
assigned to GNSS use from regulatory authorities). Targeted to
military navigations at first, these services have evolved towards
hundreds of civil applications, some of them (for example railway
transport) with great accuracy. The use of L-band gives important
benefits, such as small onboard antenna size and little or no
attenuation due to rain. However, the amount of L-band available,
and more specifically the portion allocated to GNSS, is limited.
Moreover, frequency reuse due to different orbital slots is extremely
limited. The possible transport applications require a much greater
accuracy than normally in L-band because of the ionosphere
propagation effects. To definitely overcome the problems due to the
L-band, the only choice is to move GNSS to a higher frequency
band. Ku-band is an ideal candidate to offer error free GNSS.

•

•

18 GHz up-link, 11 GHz down-link, NGSO-MSS
technology for the LEO,s feeder lines.
The distances among different elements of EMI A&B are
important and they are as follows:

5.6. Global Navigation Satellite Systems

Improving the fade margin of GNSS in Ku-band.

1,6 GHz – GPS signals, used as satellite based sources of
PN signals;

•

(GNSS)

•

•
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Abstract: Semiconductor silicon diodes are used widely as detectors in oncology radiation centers for In Vivo Dosimetry (IVD). IVD is
the ultimate method used in cancer treatment centers to detect possible errors in dose delivery. Diode dosimetry is based on the linearity of
diode current with dose. Number of carriers taking part in diode current, is proportional to dose received for practical dose range. However,
carrier lifetime and mobility are temperature dependent. In addition dark current increases with temperature. Correction factors are
therefore needed in order to offset dark current influence, whenever dose is measured at a temperature different from calibration or
reference temperature. We investigate the effect on signal for three PTW diodes in a 18 MV photon beam generated by Elekta Synergy
Accelerator and find correction factors for clinical range of temperatures.
Therefore is recommended that temperature correction factors
be used for diodes in IVD, besides correction factors related to
signal dependence on dose rate, energy, gantry angle, wedges
used[1,8]. The problem we are trying to solve through this work can
be stated as: Do commercially available diodes exhibit a
temperature dependence? How sharp is that dependence? The larger
picture problem can be stated as: Are these diodes suitable for IVD?
To answer these questions we investigate temperature dependence
of three commercially available at hand, calculate their respective
temperature correction factors for entrance dose the clinical range
of temperatures.

Introduction
Quality control in Radiation Therapy is focused in avoiding
errors in dose output, caused by machine and data transmission
failure. Human introduced errors, patient set up errors and possible
failure of quality control have been found to be the cause of costly
errors and accidents during radiotherapy such as 2005 France case
[1,5]. In Vivo Dosimetry (IVD) in radiotherapy, is the only method
to assure accuracy in dose delivery. International Atomic Agency
and world leading medical physics organizations, ESTRO, AAMP,
[1,2,3] recommend that an IVD practice be implemented in cancer
treatment centers. IVD is used in teletherapy as well as in
brakiotherapy. It is performed by placing detectors in proximity of
irradiated volume and checking dose received directly in the first
few sessions of irradiation. If deviation of dose is found to be
beyond a pre-determined threshold, typically of 5%1, procedures
need to be revised and errors corrected before further treatment is
given.

1. Materials and Methods
One of Elekta Synergy Accelerators that are used to treat
cancer patients at Hygeia Hospital Tirana was used in the 18 MV
photon beam regimen for our work. PTW Frieburg silicon p typediodes T60010HP, connected to a PTW Multidos 12 channel
electrometer, were investigated as possible commissioned detectors
for a proposed IVD practice. Charge from each one of three
identical PTW, silicon diodes, was studied at different temperatures
under radiation with 18 MV photon beam. Manufacturer has color
coded red the diodes designated for higher energy range, 13 MV to
25 MV, like those investigated. Diodes come with tungsten build up
of 3.0 g/cm3, radiation hardened. Photon beam generated by Elekta
Accelerator, was used to irradiate diodes placed inside water tank.
Water temperature in tank was raised slowly from room
temperature approximately to normal skin temperature. 18 MV
photon beam was used with 10 cm x 10 cm Field Size (FS) at a
Source to Surface Distance (SSD) of 100 cm. Waterproof diodes
inside a water tank were irradiated with 100 MU. Diodes were
placed one at a time at depth of maximum dose (dmax=3.2cm), along
the beam axis. Signal in nC is desired not to be effected by
temperature variations. Dark current, which is added to irradiation
current, however, tends to increase with increased temperature, thus
increasing total diode current and deforming diode linear response
to dose.

Most commonly used detectors for IVD to date are
Thermoluminescent Dosimeters (TLD) and Semiconductor Diode
Dosimeters[2,7]. Ionizing radiation creates electron – hole pairs in
both types of material. Number of pairs created will depend on the
dose received. In Thermoluminiscent materials electrons and holes
get caught in energy traps introduced by impurities in the forbidden
band of host crystal. TLD-s are passive devices, dose received is
measured by heating the TLD to a characteristic temperature where
it will emit visible light. Heating temperature Intensity of light
emitted will be proportional to dose. This process is time
consuming and labor intensive. Semiconductor silicon diode
detectors offer the advantage of instant reading compare to TLD.
Recently developed Optically Stimulated Luminescent Detectors
(OSLD), similar from the physics point of view to TLD, already
popular as personal dosimeters in radiation protection, could be
used as on line measurements in IVD [7]. MOSFET transistors are
being used recently in IVD, but they need external bias to function
as dosimeters, whereas diodes do not need any external bias.
Semiconductor diode is a p-n junction device. Ionizing radiation
breaks covalent bonds in Si crystal and creates electric carriers,
electrons and holes. Intrinsic electric field builds up in a very small,
carrier depleted volume, driven by diffusion of electrons into the p
side and of holes into to the n side of p-n contact. This electric field
sweeps minority carriers across the depleted volume as they diffuse
into that region. Diode current that flows in external circuit will be
proportional to radiation dose received. In dosimetry the very small
current of diode is integrated with time by a dedicated electrometer
into charge, which is used as dosimeter signal. Among silicon
diodes, p-type ones are preferred to n-type, as they show a lesser
dependence on accumulated dose, if other physical characteristics
are the same.[4,7]. Signal or charge reading, is desired to be
independent of temperature variations of detector, caused by contact
of detector with patient skin. According to literature diode
sensitivity depends on temperature of diode [5,6], and dependence
varies from one diode to the next, even between identical diodes
from the same manufacturer, [1,2,8].

Charge measured in electrometer from each one of three
identical PTW, T60010HP silicon diodes, was studied at different
temperatures under irradiation with 18 MV photon beam. Diodes
investigated were all color coded red by manufacturer. Diodes come
with tungsten build up of 3.0 g/cm3, designated for energy range 1325 MV, radiation hardened. Photon beam generated by Elekta
Accelerator, was used to irradiate diodes placed inside water tank.
Charge readings of electrometer were recorded for each consecutive
1oC temperature increase from 19○C to 34○C. Measurements were
taken in time intervals of ten minutes to allow for equilibrium in
terms of heat exchange between diode and water. Correction factor
CFT for each diode, was calculated for a particular value of
temperature T. Detector signal was studied under different diode
temperatures, to replicate change of detector temperature over time
when in contact with patient skin. In clinical conditions, as detectors
are placed on patient’s skin, detector temperature rises from room
temperature to skin temperature, typically of about 32 ○C, if
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treatment time is considerable. Diodes were calibrated beforehand
at temperature 20○C.

prevailing of lifetime effect, i.e. thermal energy liberating minority
carriers from defects and traps, versus decreasing mobility of
carriers and contribution of dark current.

Correction factor CFT for a particular diode at a temperature T
is defined as the ratio of electrometer reading at temperature 20○C,
to electrometer reading at Temperature T when other conditions of
irradiation are maintained unchanged:

CFT =

RT
R20

Correction factors were calculated based on values on table 1
above according to equation (1). Figure 2 shows correction factors
vs temperature. Numerical values of correction factors are
represented on table 2. Temperature correction factor CFT for T =
32oC was found to be CFT(37)= 0.983 for diode 00037, for diode
00035; CFT(35) = 0.978 and for diode 00036; CFT(36) = 0.979.
Strong linearity between temperature and CFT was found with R
≈0.98 for all three diodes. Correction factor per centigrade was
found to be: Δ CFT / oC = 0.16% for diode 00037, for diode 00035 it
was found Δ CFT / oC = 0.17% and for diode 00036: Δ CFT / oC =
0.15%. Linearityfound is in agreement with findings of Grusell and
Rickner regarding variance of signal with temperature, [6]. Low
dependence of signal per oC is in agreement with conclusions of
Marinello et. al [3] that dependence is below 0.2% for relatively
new diodes and increases with dose accumulation. Therefore
periodic verification of dependence on temperature is needed.

(1)

In equation (1), RT and R20 are charge readings in nC, for the
particular diode when water temperature is respectively T○C and
20○C

3. Measurements and Discussions
Charge readings by electrometer after a irradiation of 100 MU were
taken three times for each temperature for each diode. Average of
three measurements is shown in tables below. Water temperature in
tank was raised slowly from room temperature approximately to
o
normal human skin temperature (around 32 C) . High energy 18
MV photon beam was used with a 10 cm x 10 cm Field Size at a
Source Surface Distance (SSD) of 100 cm. Readings were taken in
time intervals of 10 minutes to allow for heat exchange equilibrium,
for every consecutive ○C of temperature. Correction factors CFT for
each diode in each temperature in the range were calculated.
Table 1: Charge readings for different temperatures for each diode
RT(35

T (○C)

RT(37)

19

13.10

13.04

13.08

20

13.15

13.08

13.09

21

13.14

13.11

13.13

22

13.19

13.10

13.16

23

13.21

13.15

13.17

24

13.21

13.16

13.20

25

13.22

13.18

13.20

26

13.24

13.21

13.22

27

13.27

13.20

13.23

28

13.27

13.24

13.25

29

13.30

13.26

13.28

30

13.33

13.27

13.29

31

13.37

13.30

13.32

32

13.37

13.33

13.36

33

13.39

13.33

13.37

34

13.42

13.37

13.39

)

RT(36)

Fig. 1 Chart of Table 1 data with linear trend line. Signal in
diodes in different temperatures. Rhombus - diode 00037, triangle diode 00036, square - diode 00035

Charge values in the table represent the average of three
measurements taken for each diode in every temperature. The
standard deviation for all 16 means in the table for diode 00037
was between 0.018 nC and 0.039 nC; for diode 00035 was between
0.022 and 0.038; for diode 00036 standard deviation for all 16
means in the table was between 0.020 and 0.047. Values of Table 1
are plotted on Fig. 1. Dependence of diode response with
temperature shows a linear trend, , for the three diodes investigated.
Diode with ID number 00036 has exhibited the highest linear
correlation between temperature and response with a coefficient of
correlation r=0.993. Increase of signal with temperature indicates

Fig. 2 Correction factors CFT vs temperature and trend lines.
Rhombus - diode 00037, triangle - diode 00036, square - diode
00035

23

Temperature (○C)

CF

CFT(37)
19

1.003816794

20

1

21

CFT(35)

CFT(36)

1.003067

1.000765

1

1

1.000761035

0.997712

0.996954

22

0.9969674

0.998473

0.994681

23

0.995457986

0.994677

0.993926

24

0.995457986

0.993921

0.991667

25

0.994704992

0.992413

0.991667

26

0.993202417

0.990159

0.990166

27

0.990957046

0.990909

0.989418

28

0.990957046

0.987915

0.987925

29

0.988721805

0.986425

0.985693

30

0.986496624

0.985682

0.984951

31

0.983545251

0.983459

0.982733

32

0.983545251

0.981245

0.97979

33

0.982076176

0.981245

0.979058

34

0.979880775

0.97831

0.977595

Table 2 : Correction factors CFT for different temperatures for each diode

4. CONCLUSIONS
2.

It was found that variation of detector response was linear
with temperature. Correlation factor R, between temperature and
CFT for each diode is the same as correlation factor between
temperature and charge reading as plotted in Figure1, because
CFT differ from charge by a factor (of R20) which is constant for a
given diode. Temperature dependence is not pronounced for
PTW diodes designated as detectors for higher energy external
beam IVD. Although for some authors temperature dependence
of diode dosimeters may be neglected, it is beneficial to have all
diodes used in IVD investigated regarding their temperature
response. This procedure will clear diodes for any larger than
usual sensitivities. Therefore temperature correction factors may
be included or not for diodes in IVD depending on specific
irradiation conditions.

3.

4.

5.

6.
7.
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PRINCIPLE OF INTERACTION BETWEEN WORLDWIDE PROTEIN DATA BANK
AND BLENDER SOFTWARE
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Abstract: For the needs of the medical, biomedical and other professionals the Protein Data Bank (PDB) is the principal place - a
repository of 3D structured data of biological molecules. For visualization, simulation and animation of various processes it is necessary the
3D models of proteins and nucleic acids to be combined with proper 3D graphics platform. Such is Blender, which has some big advantages
in 3D graphics, with suitable functional capabilities and is fully accessible to consumers.
Keywords: PDB, 3D, BLENDER

1. Problem discussion
Protein Data Bank [1 - 6] is a resource designed for the needs of
modern biology, providing data about the biological molecules. The
storage is fully accessible and impresses with the vast amount of
information necessary to the practical needs and at level of the
official science. The database is constantly updated and
supplemented and a number of organizations have a huge
contribution to this (NIH, NSF, EBI, PDBe, PDBj, RSCB, BMRB,
etc. [7 - 9]), as well as scientist from all over the world. Except in
3D computer format the information about the provided biological
molecules is announced in scientific journals and also is applied to
the required specifications [10 - 12]. Data on the molecules is
usually obtained by X-ray crystallography or MRI spectroscopy.
World Protein Data Bank Organization require scientists to submit
data on the structure of the PDB. When in an appropriate form, the
information provides researchers with the opportunity to have
biological molecules to be used specifically to the particular needs.
In certain cases these are the realization of computer simulations
and animations for whose implementations appropriate 3D graphics
programs like Blender are used [13 - 16].

2. Objective and research methodologies
This
study aims to optimize the
workflow between
the Worldwide Protein Data Bank and Blender software.
For compatibility between the Protein Data Bank and Blender
software is necessary to activate Atomic Blender - PDB in 3D
program. This enables the import of PDB (Protein Data Base) files
and the export of objects to PDB. The activation of Atomic Blender
- PDB is by going through the menu file, selection of user
preferences, select the add-ons and Import - Export, where is the
application (Fig.1).

Fig.2. Providing of PDB 4GYX and 3SWM models
WWPDB validation of 4GYX and 3SWM are shown on Fig.3 and
Fig. 4.

Fig. 3. WWPDB validation 4GYX

Fig. 1. Activation of Atomic Blender – PDB in Blender
For the specific requirements of the study the models will be
imported and animated in <<The von Willebrand Factor A3 domain
binding region of type III collagen (PDB ID : 4GYX)>> and <<The
NAC domain of ANAC019 in complex with DNA, gold derivative
(PDB ID : 3SWM)>> [17, 18]. 3D models of PDB files are
provided by their selection in certain specific way of work in
Protein Data Bank internet resource (Fig. 2).

Fig. 4. WWPDB validation 3SWM
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The tables below summarizes the geometric issues observed
across the polymeric chains and their fit to the electron density
(Table 1: 4GYX; Table 2: 3SWM). The red, orange, yellow and
green segments on the lower bar indicate the fraction of residues
that contain outliers for >=3, 2, 1 and 0 types of geometric quality
criteria. The upper red bar (where present) indicates the fraction of
residues that have poor t to the electron density.

presentations. Knowing the principle of interaction, consistency and
specific features is necessary condition for successful realization of
the work. Opportunities provided by Blender software are in
positive progress in implementing the compatibility of the program
to the needs of Worldwide Protein Data Bank.
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Table 1. Quality of chain of 4GYX

Table 2. Quality of chain of 3SWM
When importing the Protein Data Bank files (*.pdb) default
definitions of models are selected (Fig.5.)

Fig. 5. Defiinitions of imported files (*.pdb)
Fig.6. 4GYX and Fig.7. 3SWM shows the directly imported 3D
PDB models in Blender software.

Fig.6. General view
4GYX 3D model

Fig.7. General view
3SWM 3D model

For the animation of the obtained 3D models the necessary
adjustments of lighting, camera, and movement are made. The
results were presented publicly and can be viewed online on the
Internet at:
https://www.youtube.com/watch?v=O1cb6FYS2gE за <<The
von Willebrand Factor A3 domain binding region of type III
collagen
(PDB
ID
:
4GYX)>>
and
https://www.youtube.com/watch?v=3Jy3wwWsmrk
за
<<The NAC domain of ANAC019 in complex with DNA, gold
derivative (PDB ID : 3SWM)>>.

3. Conclusion
The relationship between the Protein Data Bank and Blender
software is important in making additional graphical, simulated and
animated processes for the needs of certain studies and

26

CLUSTERS AS A MODERN MODEL OF DEVELPMENT OS SMALL AND MEDIUM
ENTERPRISES IN THE TRANSITION COUNTRIES
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Abstract: This paper deals with the issue of cluster as a modern model of development of small and medium enterprises. Clusters as a model
for the development of SMEs in recent years are current as in countries in transition, in contrast to developed countries where the model has
long been present. It is understandable that clusters are not sufficiently developed in the transition countries, and the reasons should be
sought in inadequate development and transfer of innovative technologies, insufficient skills of employees and the lack of partnerships
between businesses, which is a critical factor in the development of clusters. The aim of this study is to determine and present factors of
cluster development in the application of the concept of small and medium enterprises as a critical factor in economic growth of transition
countries.
Key words: CLUSTERS, SMEs, ECONOMIC DEVELOPMENT, SMALL BUSINESS
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effectiveness of small and medium enterprises, and thus the overall
economy, is to stimulate the development of clusters. Such a way of
connecting companies, especially in the field of industry (as first
among equals activities in the field of material production),
contributes not only lead to a more balanced regional development,
but is the key overall economic development. Especially industrial
clusters, in recent decades, in the center of attention not only
professional circles, but also policy makers, in terms of creating
programs for the improvement of the economic development of
transition countries. The focus of the regions which, thanks to the
cluster association of small and medium-sized enterprises, achieved
significant success in comparison with other regions in the world.
The region of the world where the developed system of networking
and cooperation through clusters generate significant economic
growth and a rise in living standards of all those who are associated
with the cluster in a given territory. In regions where no such
organizing, requires significant financial resources to encourage
cluster organization as well as the successful development of
clusters. Linking education, science and production is a necessary
condition for economic growth and stimulating innovation
processes. Conquering new technologies, new jobs, new markets,
without the support of institutions is difficult to achieve. Therefore,
the role of the state is crucial. The European Union, for example,
each document of the strategic development of its economy, in the
center of policies and measures to encourage the development of
small and medium entrepreneurship emphasizes activities focused
on innovation, the creation of small and medium-sized enterprises
and networking, in particular, on the development of clusters.

Introduction

The sector of small and medium enterprises represent an
ncreasingly important segment of the economy of transition
countries. For several years now, these undertakings are the most
effective part of the economy of transition countries. Backed by
foreign direct investment, this sector would in the future could be a
significant lever of economic development and the main creator of
new jobs. Negative tendencies of the global economic crisis were
reflected in the operations of small and medium enterprises. The
sector is faced with declining demand, difficult collection of
receivables, reduced investment, reduced credit capacity and
reduced liquidity, which resulted in a weaker position in the market.
These companies are characterized by absence of horizontal and
vertical links, or they are not sufficiently linked between themselves
in various forms of business associations, such as clusters, and they
are not associated with large companies and multinational
companies in supply chains. Cooperation and linking companies
into clusters, but the clusters and institutional support to contribute
to the overall development of the economy transition countries.
Clusters as a modern model of development of small and medium
enterprises in a flexible way to trigger development. It has a
positive impact on economic development at the local and regional
level. However, it also indicates that the conceptual approach to
cluster development is relatively complex and therefore can be
achieved only with the simultaneous cooperation of representatives
of governments, companies as candidates for the cluster, financial
institutions, educational and other organizations. The geographical
range of clusters can range from a city, region, country or even to
the networks of neighboring countries. The structure of clusters is
also different and depends on the number of members interested in
developing a common strategy.
In practice, small business development model clusters deserves
special attention. It proved to be practical in particular for countries
that have a tradition in supporting the development of small and
medium-sized enterprises. The immediate precursor to the
development of clusters and incubators are in fact where there
experience with incubators clusters are developing rapidly. In
countries in transition the clusters It points in perspective.
Transition countries have the chance to cluster development, and
that means that we should create conditions for the realization of
this idea. It should be borne in mind that the acquired experience in
the development of clusters in the EU can be transferred to local
practice without wandering, that in the future development was
inevitable.

2.
Cluster
enterprenership

of

small

and

2.1.
. Clusters as a modern model of development of small
medium enterprises transition countries
Business enterprises in modern conditions of business is based on
quality, innovation, speed, flexibility, connectivity, building a
critical mass of capital and product or service potential. This new
style of business requires a team approach at the local level - the socalled cluster approach. English word cluster (a collection, a flock,
a cluster group) was first used by an American composer (to denote
a set of simultaneous, densely arranged tones), and this term was
popularized by M. Porter[6], in his famous work. Around the
world, companies tend to gather in clusters, and had a lot earlier
than the term cluster entered the economic literature. Basically this
idea is cooperation, as well as joint action at least two enterprises in
order to increase business performance, and achieving synergy when the combined effect is greater than the sum of the individual
effects. The companies are not isolated entities but in the exercise of
their activities generate interaction with customers, suppliers,
competitors and public institutions. Be sure that the quality of the
connection and the system of relations that the company establishes
with other operators can substantially affect its competitive
advantage.

medium

Small and Medium Entrepreneurship bars represent the backbone of
economic development, both in developed countries and countries
in transition. One way of raising the efficiency of operations and
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By participating in the cluster, enterprises raise the level of
competitiveness, allowing them to exit the broader markets, access
to funding and favorable loans. The cluster is different from other
types of connections within its geographic boundaries on the
grounds of: [1]
•
Development and utilizition of resorces;
•
Information management (chains of knowladge);
•
Means of exceinging goods and intermediate goods nad
•
On the basis of importance of connection method.
Clusters should be understood as a regional system and the
"geographic concentrations of interconnected companies,
specialized suppliers, service suppliers, companies from related
industries, and associated institutions (eg, universities, agencies,
tourist and trade associations) that compete but also cooperate".[5]
The strong competitive advantage in a global economy lie mainly in
local things - knowledge, relationships, motivaciji- differences that
competitors can not easily copy, which can best be developed
through clusters. The very definition of cluster emphasizes the fore
the importance of the local environment, the importance of the
connection member and bordered by geographical, despite the
growing process of globalization and the ever increasing
development of the so-called virtual economy. One of Porter's short
definition is that clusters of a critical mass of enterprises and
institutions in one place, unusual competitive success in certain
fields. [8]
Cluster development is the most effective way to stimulate the
development and quality of the local environment, to raise the
economy of the region to a higher level, and to improve the
diamond of national competitiveness.

business ventures and / or joint interest. Connection cluster with the
official institutions of the state is equally important.
3.4.
Equality between cluster members
Successful clusters always seek to ensure fair and equal attitude to
every member. Integrity is the foundation of mutual trust, and trust
is the foundation of the business association. Equality is primarily
reflected in the ability to express their own interests. The clusters
are voluntary co-operative enterprises, and members primarily
protect the legitimate interests of his own company.
3.5.
Communication
Perhaps the most important determinant, which is associated with
all other communication. The dialogue between all actors in an
attempt to solve existing business problems, improve
competitiveness and become more innovative is a feature of any
successful clusters. A lot depends on the leader who must be able to
anticipate conflicts before they occur, and if it comes to the problem
must have ready solutions. Communication skills leaders largely
determine the speed of cluster development.

4.
European experience in the fortmation of
clusters
Specific effects related to the formation of clusters (especially in
industry) in the EU, the region and the state, could be summed up in
a few advantages: [3]
•
significantly increased industrial production;
•
began on a positive restructuring of the industry;
•
boosted the development of entrepreneurship and the
SME sector;
•
increased competitiveness of industry and the economy
as a whole;
•
increased exports;
•
allowed the revival of traditionally underdeveloped
regions and
•
created the possibility of integration with other clusters.
Cites as an example the experience of some European countries in
the formation of clusters - Spain, Slovenia and Italy.

3.
Factors and conditions for the successfull
development of clusters
There are a number of determinants shared by all successful
clusters, regardless of what branch of activity represented or how
many members had. Basic determnante successful clusters are: [8]
•
formal and informal leadership;
•
understanding the difference between the concepts of
competitiveness and competition;
•
solid interconnection of businesses;
•
equal relations between members and good
communication.
3.1.
. Quality leadership
Even the largest clusters are usually small specialized organizations
composed of narrow teams. In practice, leaders of business
associations representing the president of the cluster and the cluster
manager. The President led members on the basis of his knowledge,
authority and experience, and the cluster manager is the neutral
operative who carried out the goals.Cluster initiative at the outset
often have all the functions integrated in one person who has a
vision and previously informal authority among members. The
leader of the initiative launches basic projects and transmit their
vision of the organization to others. Growth and development of
clusters by operating, Official functions gaining more weight and
comes to the institutionalization of the cluster.
3.2.
. The difference between competitiveness and
competition
It often happens that experienced experts are not entirely sure of the
difference
between
competitiveness
and
competition.
Competitiveness directly determines the technology you use for
product development or the level of service you can provide.
Human resources are an important element of competitiveness. The
competition refers to businesses competing in the same market,
identical or similar products or services. Healthy competition
encourages higher quality and a prerequisite for creating
competitiveness.
3.3.
Business cooperation
Strong historical relations between economic entities is the
foundation of any association. The distinguish two aspects - the
relationship within clusters and cluster connections with
institutions. Interconnection members is based on the previous

4.1.
Spain
Spain has been developed as a developed democracy divided into
17 autonomous regions. It is characterized by a high standard of
living and economy of size, measured by the nominal GDP, ranks
ninth in the world. In the period of 1970-2000 in the context of
industrial clusters, took place the process of institutionalization.The
existing industrial clusters have fit into the institutional framework,
in parallel with the development of new institutions and new
industrial development policies.In this way, attracted the attention
of policy makers and ensure political support and stimulation.
Today in Spain there are the following regional clusters in the
region of Basque Country - in the sectors of automotive, machine
tool manufacturing, electronic appliances, household appliances,
energy and paper pulp; in the region of Catalonia - in the
automotive industry, chemical industry, metallurgy and metal
products, textile and garment production and leather products,
engineering, various mechanical and mechanical equipment,
transport machinery, graphics - publishing, electrical equipment and
appliances, food industry, wood processing and furniture
production; in the region of Valencia - in the automotive industry,
production of shoes, furniture, toys, textile and chemical industries.
[5] Privacy cluster development in Spain can certainly assess such
initiatives primarily determined by the regional government.
Regarding the public sector, its degree of involvement in
encouraging the formation and development of clusters varies
depending on the particular region.
4.2.
Slovenia
The process of cluster development in Slovenia is based on a
distinctive model of "dynamic concentric circles" bottom-up
approach and principles-based learning experiences. In this model
around the big, so-called base, the company set up networks of
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small circles SMEs, which then form potklastere based on
specialization and geographical concentration. Bottom-up approach
allows a very efficient adaptation institutional arrangements actual
needs of the cluster, in various stages of development. In addition to
formal, Slovene reality is characterized by a number of small,
mostly informal clusters. The formation of informal clusters takes
place spontaneously as a result of past or current initiatives, and / or
activity of catalysts tend to group or independent companies and
institutions. [3]

trazicijskim countries difficult and expensive. Despite all this,
SMEs form the basis of the development of new business ideas. It
must be seen as the main drivers of innovation, employment as well
as social and local integration in Europe. For this reason, it should
be modeled on Europe, to create the best possible environment for
the needs of small and medium enterprises.
And according to the experience of the EU countries develop the
overall economy can significantly increase the connectivity of
enterprises in clusters, especially in mature industries, where the
state has an important role in the development of systems and
institutions to support their development.
The success of cluster development, however, depends largely on
the wilingness of the cluster members to share the knowladge they
have and enrich their knowladge base with new knowladge.
Clusters in all sectors of economy in the transition countries are
effective instrument for overcoming the problems or international
comepetetivness of eneterprises and basic key and lever to future
economic development.

4.3.
Italy
Italian clusters are mainly developed spontaneously, mostly in
labor-intensive industries and within family businesses. What,
indeed, it should be noted that Italy is characterized by a high
concentration of small and medium-sized enterprises, as well as the
longest experience in the development of clusters in the
world.Particularly interesting is the film cluster that was located
near the Cinecitta studios in Rome, founded in 1937. The
emergence of television has certainly led to the diversification of
production and, at the same time, the crisis in that part of the cluster
dealing with film production. In view of the development of digital
technology, the Rome Film cluster lags behind the cluster of Milan,
and increasingly in relation to clusters of Naples and Turin.
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Conclusion

Small and medium entereneurship in the of culters as modern model
of development in the transition countries is a lever of development.
This sector is the most promising jobs. Although there has been
progress in the development of clusters, it is also obvious that the
problem exists. They are located in an insufficient number of
companies in this organizational form, inadequate labor force,
administrative barriers, and inadequate regional distributional
patterns.
In transition countries, the biggest problems are: the lack of
financial resources and legal regulations, the lack of adekquate
qualitins of workers, non-compliance with the requirements of
business quality standards.
Securing financial resources represents one of the main problems
the sector of small and medium enterprises, as lending in
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Abstract: With the development of digital technology and especially the possibilities for electronic publishing Open access publishing is
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physicists and mathematicians created the arXiv-archives. A key
role in this process play and library specialists in the mid-90s who,
together with scientists, establish the open access movement. 1 An
estimate shows that between 2017 and 2021 open access publication
will cover 50% of scientific journals, and by 2025 – about 90% of
them will be available in this mode (Lewis, 2012).

1. Introduction: why does OA emerge?
Open access (OA) is direct online open access to research
results, without the serious restrictions regarding their use which are
commonly imposed by publishing contracts. It is a means for
widening availability and hence for improvement of the absorption
and application of research results. OA is useful not only for
scientists but also for research institutions, countries and the entire
society, because it contributes to increasing the effectiveness and
efficiency of research.

2. Definition and typology of OA to scientific
publications
There are various definitions and interpretations of open access
in the literature, each meeting the relevant historical context (and
mainly the change of technology). Moreover, there are various ways
to distinguish between different forms and types of OA.

Scholarly journals do not pay authors for their articles, and have
not done so since the first journals were launched in London and
Paris in 1665. Journals were started because they were timelier than
books. They were better than books – readers could learn quickly
about the recent work of others, while authors could share new
work quickly with the wider world and establish priority over other
people researching the same issues. Journals gave authors the
benefit of a fast, public time‐stamp on their work. Because authors
were rewarded this way, they accepted the fact that journals couldn't
afford to pay them. Over time, journal revenue grew but authors
continued to write and publish articles for impact, not for money.

2.1. OA definitions
For the first time, the term “open access” is formulated in three
statements from the beginning of the 21 century, when access to the
internet gets more widespread. These are the Budapest Open Access
Initiative (February 2002), the Bethesda Statement on Open Access
Publishing (June 2003) and the Berlin Declaration on Open Access
to Knowledge in the Sciences and Humanities (October 2003). The
formulated in these documents definitions (between which there are
slight differences) contain the main characteristics of OA.

OA was physically and economically impossible in the age of
print, even if the copyright holder wanted it. Prices were not only
unavoidable for print journals, they were even affordable until the
1970's, when they began to rise faster than inflation. Journal
subscription prices have risen nearly four times faster than inflation
since 1986 (Suber, 2013). However, as journal prices were
becoming unbearable, the internet emerged to offer an alternative.

According to the Budapest Open Access Initiative open online
access is scientific and scholarly journal literature that authors give
to publishers and readers without asking for any kind of royalty or
payment. This category includes primarily peer-reviewed journal
articles, but it also includes any unreviewed preprints that scholars
might wish to put online for comment or to alert colleagues to
important research findings. By "open access" to scientific
literature, the Initiative means its free availability on the public
internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for
indexing, pass them as data to software, or use them for any other
lawful purpose, without financial, legal, or technical barriers other
than those inseparable from gaining access to the internet itself. The
only constraint on reproduction and distribution, and the only role
for copyright in this domain, should be to give authors control over
the integrity of their work and the right to be properly
acknowledged and cited.

The volume of published knowledge is growing exponentially
and will always grow faster than library budgets. Thus, OA scales
with the growth of knowledge while paid access does not. The
society has long since reached the point at which even the biggest
research institutions cannot afford access to the full range of
research literature. Priced access to journal articles would not scale
with the continuing, explosive growth of knowledge even if prices
were low now and guaranteed to remain low forever.
The pricing crisis itself is just one factor in the rise of OA. Even
if scholars did not turn to OA in order to bypass unaffordable access
fees, they would turn to it in order to take advantage of the internet
as a powerful new technology for sharing knowledge instantly, with
a worldwide audience, at zero marginal cost, in a digital form
amenable to unlimited processing.

The Bethesda Forum enriches the Budapest definition with the
right to display the work publicly and to make and distribute
derivative works, as well as the right to make small numbers of
printed copies for their personal use. The definition is expanded
also regarding the purpose for which OA works can be used - the

The concept of providing free online access is actually in use
long before the formal introduction of the term "open access" –
researchers in the field of computer science began to build their
own anonymous ftp-archives in the 1970s and in the early 90s
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See Suber, 2009 for a thorough timeline of OA development.

expression "any other lawful purpose" is replaced by "any
reasonable purpose". For a scientific publication to be considered
OA, besides the requirement the author to grant to all users a free,
irrevocable, worldwide, perpetual right of access, another
requirement is introduced - a complete version of the work and all
supplemental materials, in a suitable standard electronic format
should be deposited immediately upon initial publication in at least
one online repository. Copyright is even more limited – to proper
attribution of authorship.

contain unrefereed preprints, refereed postprints, or both. Archives
may belong to institutions, such as universities and laboratories, or
disciplines, such as physics and economics. Authors may archive
their preprints without anyone else's permission, and a majority of
journals already permit authors to archive their postprints. On the
other hand, OA journals perform peer review and then make the
approved contents freely available to the world. Their expenses
consist of peer review, manuscript preparation, and server space.
OA journals pay their bills very much the way broadcast television
and radio stations do: those with an interest in disseminating the
content pay the production costs upfront so that access can be free
of charge for everyone with the right equipment. Sometimes this
means that journals have a subsidy from the hosting university or
professional society. Sometimes it means that journals charge a
processing fee on accepted articles, to be paid by the author or the
author's sponsor (employer, funding agency).

The Berlin Declaration confirms the formulated in Budapest
and Bethesda definition, adding on an explanation about the
contributions that could be regarded OA – original scientific
research results, raw data and metadata, source materials, digital
representations of pictorial and graphical materials and scholarly
multimedia material.
The concept of OA in all three definitions includes the removal
not only of price but also of permission restrictions related to
copyright. If one has to give a brief definition of OA, it could be a
scientific publication is with open access when it is as digital,
online, disembodied and free of most of the restrictions related to
copyright. Or, put in another way in ever shorter words, OA
literature is free-to-use royalty-free literature.

Besides these two OA vehicles, there are other ways to grant
OA which emerge with the development of the internet
environment such as personal web sites, e-books, discussion
forums, email lists, blogs, wikis, videos, audio files, RSS feeds, and
P2P file-sharing networks, etc. However, they will not be discussed
in detail.

3. Economic effects of OA

2.2. OA typology

The economic effects of OA are analysed through the concept
of its benefits which could generally be divided into two groups –
individual and collective. Besides the economic benefits, one must
also consider the “price” of OA, as well as its limitations.

The most commonly used typology of OA is about user rights
or freedoms. By the scope of restrictions removed one could
distinguish two types of open access - "removal of price barriers"
and "removal of permission barriers". To describe these types, OA
literature uses the terms gratis OA and libre OA. The first type
removes only the price barriers – the work could be used without
payment, but is not exempt from the limitations arising from the
protection of copyright or publishing contracts, i.e. users are limited
to its "fair" use, 2 or have to request permission to exceed it. In the
second type of open access both pricing restrictions and limitations
related to copyright are removed, i.e. excess of "fair" use is
expressly permitted. Or, to be simpler, both types remove price
barriers, but libre OA removes one or more permission barriers,
while gratis OA removes no permission barriers.

3.1. Individual benefits of OA
The main advantage of the publications with open access for
users is that OA removes price barriers and limitations associated
with permissions and copyright. Publications with open access are
not created for free, the point is just that the price is not paid by
consumers. Thus, more people have the opportunity to use more
products, which is beneficial for them and for the creators of these
products, as well as for the development of science, as the main
users of such works are namely other researchers.

Another feature that allows the definition of different types of
OA is about venues or the vehicles for the delivery of OA. There
are two primary vehicles for delivering OA to research articles, OA
journals (gold OA) and OA repositories (green OA). The main
difference between them is that OA journals conduct peer review
and OA repositories do not. This difference explains many of the
other differences between them, especially the costs of launching
and operating them. However, despite OA repositories do not
perform peer review themselves, they generally host articles peerreviewed elsewhere. OA journals find it easier than non-OA
journals to let authors retain copyright – OA journals find it easier
than OA repositories to provide libre OA while usually OA
repositories cannot generate permission for libre OA on their own.
When authors transfer copyright to publishers, they transfer the OA
decision to publishers at the same time, thus OA archiving requires
the publisher's permission. Even if most publishers allow green OA,
many do not. Moreover, many qualify their permission and some
add new restrictions over time. 3

The most obvious benefit of OA for researchers is that their
works immediately gain visibility on a global level. In order to
understand the not so visible benefits of open access for researchers
one should consider their motivation to publish, which is different
from that of most other authors whose works are protected by
copyright. On the one hand, the purpose of research publications is
somewhat altruistic – scientists publish the results of their work to
enable them to be reached by a maximum number of colleagues to
be used and upgraded, thus developing knowledge in the specific
area of research and of science in general. On the other hand, unlike
the works of other authors (music, movies, artwork, etc.), scientific
publications most often are not intended to generate immediate cash
profits, as most scientific journals, regardless of whether they are
OA or paid, do not pay royalties to their authors for the articles
published. The motivation of scientists to publish is rather based on
the creation of opportunities for indirect gains, mostly related to
their career development.
The motivation of researchers who publishing with OA could be
compared to that of programmers who developing open source
software, which is also associated with the extraction of career
benefits. This issue is examined by the Nobel laureate in economics
for 2014 Jean Tirole (Lerner and Tirole, 2002). Speaking the
language of economics, a researcher will publish with OA when he
will gain net profit (in the broad sense) that is equal to the sum of
the immediate profits (immediate revenues minus direct immediate
costs) and subsequent profit (follow-up revenue minus subsequent
follow-up costs). Obviously, when publishing with OA, the
immediate revenues are zero or at best – minimal, while there are
direct costs – one could consider as such those costs that are
associated with research (whether they are borne by the researchers
themselves, or the institution in which they operate); time spent on a

OA archives or repositories do not perform peer review, but
simply make their contents freely available to the world. They may
2
Fair use is a legal term used in the US legislation which lays down rules for
unlicensed, but legal use of copyright material. To define the scope of fair use
protection four criteria are used that are related to the purpose of use, the type of
protected material, the used relative share of the material and the effect of the use,
as far as it can be measured by its market value.
3
For a list of OA journals in all fields and languages, see the Directory
of Open Access Journals (http://www.doaj.org/). For a list of OA
repositories around the world, see the Directory of Open Access
Repositories (http://www.opendoar.org/) and the Registry of Open Access
Repositories (http://roar.eprints.org/).
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particular study (and not on another one or on teaching), especially
for its preparation for publication; the cost of the publication (if
any), etc.

fund to provide OA to the results of their scientific activity. These
are the reasons for the increasing number of universities and
research institutes that allocate special funds for payment of fees for
publication in "paid" OA publications on behalf of the researchers.

On the other hand, however, there are no subsequent costs,
while the subsequent profit could be big, ranging from increasing
the citation, 4 which leads to the affirmation of the researcher in the
scientific community; accelerated academic development; proposals
for higher-paid positions, publishing contracts and others. These are
the so called "signalling incentives", which could be divided into
two groups: those that affect career development and those that are
associated with ego satisfaction. According to economic theory
signalling incentives are stronger, when: first, the results are more
visible for the interested audience; second, the impact of an effort
on the results is greater; and third, the results are more informative
regarding the abilities of the contractor (Holmstroem, 1999). It is
undisputed that in science the satisfaction of these conditions
depends on the quality of the researchers and their work themselves.
Open access publication, however, due to its very nature allows to
increase the signal incentives. This in turn leads to an increase of
the economic efficiency of the publication with OA from the point
of view of researchers.

Another collective beneficiary of OA are libraries, as OA
solves the pricing crisis for scholarly journals, which, as already
mentioned, is in the core of the OA movement. OA also serves
library interests in other, indirect ways. Librarians want to help
users find the information they need, regardless of the
budget‐enforced limits on the library's own collection. Academic
librarians want to help faculty increase their audience and impact,
and help the university raise its research profile.
OA increases the return on funding agencies investment in
research, making the results of the funded research more widely
available, more discoverable, more retrievable, and more useful.
When funding agencies disburse public funds, OA helps in a second
way as well, by providing fundamental fairness to taxpayers or
public access to the results of publicly‐funded research. For
example OA is included as a mandatory requirement in the rules for
the implementation of EU’s Horizon 2020 (European Commission,
2013).

The benefits of OA regarding publishers are mostly related to the
reduction of the costs of their activities, which somewhat
compensates the loss of revenue from sales. Some of these savings –
for example, eliminating the cost of printing and physical distribution,
are inherent not only in publications with OA, but also to all digital
editions. But there are costs typical for paid publications that are
absent in those with open access. They are associated with the
subscription, the technical means for copyright protection, legal
services, etc. Moreover, many journals with OA eliminate marketing
expenses, relying on advertising and publicity provided by search
engines, blogs, discussion forums, social networks, etc.

There is increasing evidence that even countries benefit from
OA, because, as in the case of funding agencies, it strengthens the
impact of research in which they invest public funds. Open access
expands and accelerates the application and commercialisation of
research results, thus increasing the return on public and private
spending in this area. It enables many entities (e.g. medics, students,
small businesses in the field of consultancy, architecture,
electronics, ICT, biotechnology and nanotechnology, etc.) to enrich
their knowledge, to provide better services and to increase the
productivity of both their own work and that of their clients. The
impact of OA is stronger in certain sectors (mainly knowledge
dependent services), but is also great in areas such as management
and economic theory and practice, because it improves the quality
of services and products. Furthermore OA can have a positive
impact on the development of policies thanks to better-informed
participants in policy-making, as well as to the expanded access to
the information their decisions depend on. 5

OA journals are sustainable from an economic point of view,
because the real costs of peer review, manuscript preparation and
distribution are much lower than the current subscription prices of
most paid journals. The main idea of the funding of open access
journals is that those who have an interest in the dissemination of
information, pay the "production" costs in advance, so it can be free
of charge for everyone that has the necessary equipment. Some OA
journals are financed by subsidies (by scientific institutions, libraries,
foundations, government agencies, etc.), while others require payment
for the publication of approved articles from the authors themselves.
It should be noted that nearly 70% of open access journals do not
require any payment by the author, while about 75% of the paid
journals have (some) charges. In reality, almost 90% of the fees paid
in journals are either waived or paid by sponsors on behalf of authors
(Suber, 2006). Moreover, open access journals can generate profit
through advertising, publishing of printed versions or additional
services (Suber, 2012). And the fact that their popularity is becoming
greater increases the potential amount of such revenues.

As already noted, there are benefits for society as well, because
by using open access, research becomes more effective and more
efficient, providing faster and better results. Moreover, OA
facilitates the development of knowledge in specific areas, as well
of science in general. The positive impact of OA is further
associated with increasing the awareness of citizens and consumers,
leading to better use of public services, greater consumer choice,
etc. This in turn increases the individual and public welfare.
3.3. The price of OA
OA literature is not free to produce or publish. One might argue
that it is much less expensive to produce than conventionally
published literature, even less expensive than priced online‐only
literature. The question is not whether scholarly literature can be
made costless, but whether there are better ways to pay the bills
than by charging readers and creating access barriers.

3.2. Collective benefits of OA
Open access is a useful tool for research institutions – on the
one hand, they can use it as a means to facilitate the monitoring and
evaluation of the implementation of their research programs; on the
other hand, providing OA to the research, carried out by them, they
promote their activities; and last but not least, OA allows them to
identify "white spots" in science – niches that could be filled.
Research institutions receive the same benefits as the external
donors of research that have an interest to monitor and evaluate how
effectively allocated funds are utilised, and to ensure maximum
publicity and dissemination of the activities they are funding. All
this gives an incentive for more research institutions and donors to
pursue policies of open access and to require the researchers they

The costs of producing OA literature, the savings over
conventionally published literature, and the business models for
recovering the costs, depend on whether the literature is delivered
through OA journals or OA repositories.
First of all, OA dispenses with print, but so do many non‐OA
journals nowadays. Secondly, OA eliminates subscription
management (soliciting, tracking, renewing subscribers, negotiating
prices and site licenses, collecting fees). Thirdly, OA eliminates
website administration costs (authenticating users, distinguishing
authorised from unauthorised users, blocking access to the

4
Currently, the standard measure of the value of scientific journals and
publications are citations. See Swan, 2007 for a quantified analysis of the
impact of OA on the number of citations, the time between publication and
citation, as well as the impact factor measurement of publications.

5
See Houghton and Sheehan, 2006 for a quantified analysis of OA
economic benefits for the state.
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unauthorised). On the next place, OA reduces or eliminates legal
expenses (drafting and enforcing restrictive licenses). Moreover,
many OA journals eliminate marketing and rely solely on
spontaneous aid from other players, such as search engines,
bloggers, discussion forums, social tagging, and social networking.
While reducing these expenses, OA adds back little more than the
cost of collecting author‐side fees or institutional subsidies.

OA literature is not free to produce, even if it is less expensive
to produce than conventionally published literature. The question is
not whether scholarly literature can be made costless, but whether
there are better ways to pay the bills than by charging readers and
creating access barriers. Because of the many benefits for different
stakeholders, OA is emerging as a practice worldwide and could be
regarded as the new way of scientific communication and the future
of scientific publishing.

As long as the full‐text is OA, priced add‐ons or enhancements
are compatible with OA. If the enhancements are expensive to
provide, then providers may have to charge for them. If they are
valuable, then providers may find people willing to pay for them. At
some OA journals, priced add‐ons provide part of the revenue
needed to pay for OA.
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management proces. As noted by K. Krupa: "The top management
of the companies are facing the following dilemma: on the one
hand, rapid transformations taking place in an environment,
significantly increase the complexity of organizational
management, planning and implementation of changes, on the other
hand, because of the environment’s dynamism, carrying out
appropriate changes in the relevant time determines the success of
the organization. Companies that are not prepared for continuous
learning (learning organizations) and the systematic and rapid
modification methods and courses of action, usually lose their
previously earned reputation in the market 4".

1. Introduction
The development of information technology, especially
information and communication, has contributed to changes in
human being functioning and of all the structures created by him.
This includes inter alia enterprises. Computers, software specialized
in management suport and network infrastructure, improve work.
They give the possibility to: create databases, fast access to data and
data transfer. These actions have a positive impact on the
management effectiveness. Of course, in terms of the right
resources from the information technology area possession 1,
together with the high qualified staff in its practical and application
use.

Today's world is, as rightly noted, the one global village. It
seems here, that the globality refers in fact mainly to the
informational dimension of human functioning. The term of the
village means that living in it units are only slightly spaced apart.
Distance and time are not an obstacle, in terms of direct contacts
and information in the course within its borders. It is not true in the
physical sense. Even the most advanced means of transport are not
capable of blurring the boundaries of time and place. This
possibility however exists, but while considering life in the sense of
the information. In this regard, the technology has allowed to blur
the boundaries of time and place.

Computer, printer, or any software for management assist,
supports the work. They make it easier and faster. It should be
noted, however, that without data transmission capabilities, the
obtained results may not be optimal 2. It is data transfer used for
information and knowledge dissemination can optimize these
effects. What is important, it cannot be seen only in terms of
cooperation or collaboration between companies, but in terms of
cooperation, collaboration and coexistence of all individuals, having
or likely to have a purpose in establishing an electronic contact.
Openness to the environment, which through the virtuality ceases to
have a connection with the distance and time, considered in terms of
physicality, increases sensitivity to events, that take place and, what
is important, these upcoming. Thus it gives the opportunity to make
changes in order to adapt to the market, before or in parallel with
the competition. This, in turn, as everyone knows is one of the most
important factors, influencing success in the conditions of free
market economy.

Functioning in the context of globalization and in fact in the
dynamic changes forces, as was mentioned, the introduction of
constant changes. Modification considered as to adaption to the
current and upcoming events, may be associated with the
introduction of innovations, but may also occur without it.
According to the authors, introducing the innovation always causes
changes, but introduced changes are not always related to
innovation activities 5. There should also be noted, that every change
and innovation is the result of: obtaining, understanding and
practical use of information. Therefore, it should be noted that the
ability to initiate and implement change and innovation is closely
linked to the management capacity in the area of information,
including specific actions based on the information. Interestingly
achievement of the desired effects of changes and innovation 6 also
require the management in the information area. The aim is not only
about information management within the enterprise, but also
outside it.

Active participation in the virtual space, provides a number of
advantages to modern enterprises 3. It should be wonder whether due
to the dynamism of modern markets is not really a necessity. The
complexity and size of the virtual space, as well as the rate of
changes are the reasons for the complexity of the enterprise
1

It should be recognized that the primary determinant is needs
fitting in this respect.
2
Niezależnie od poziomu zaawansowania sprzętu, czy możliwości i
funkcjonalności oprogramowania.
Regardless of the level of equipment’s advancement or the
software’s capabilities and functionality.
3
A. Ptak, ., Cloud Computing Systems in Information Society - the
European Enterprises Towards Technological Advancement.
Comparative Rough Set Analysis, Applied Mechanics and
Materials, IT Systems and Decisions in Business and Industry
Practice, Vol.795, XXII Mountain School of Association of
Information Society, Częstochowa, 2015, pp.171-178

4
K. Krupa, Teoria zmian organizacyjnych przedsiębiorstw ery
informacji, Wydawnictwo Uniwersytetu Rzeszowskiego, Rzeszów
2006, p. 8-9.
5
I. Olton, The social innovations harmonised with the company
personnel management system, in: Polish Journal of Management
Studies, vol. 10/1/2014, pp. 92-97
6
Considered in the context of the activities directly associated with
their implementation.
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Globality considered in terms of information, causes that
in the "direct 7" unit’s proximity 8 are all information, necessary for
its proper functioning, including gaining competitive advantage.
The problem is the difficulty in identifying the desired information,
their sources, and the same its acquisition and practical use 9.
Another problem is the identification of information recipients and
effectively reach them 10.

at the product, methods of management and manufacturing, and
general ways of functioning 14. Depending on the purpose to which
they relate, innovations are divided into: product, process,
organizational and marketing.
In the dynamic reality, the company irrespective of: the size and
modernity, the competence of employees, value of existing
resources, is not able to successfully get, and what is important to
maintain, a competitive advantage. It is not being able to compete
with the groups (networks) of cooperating entities. This is due to,
inter alia: greater sensitivity of network to changes,
complementarity members. Network organization is able to more
quickly and better meet the customer’s requirements 15. The
advantage of network is very well characterized by the definition of
which it is "a form of organization involving many organizations,
caused by instrumental individual or collective objectives, where
network members show co-specializations, bringing into the
network a unique ability to create value, such as knowledge
resources or access to the market” 16. An interesting definition, in
relation to issue discussed in this article, is the definition
establishing the organization network as "an organization, that
depends on the ability to communicate between entities within a
particular constellation and the convergence of the objectives they
want to achieve, by various network operators, and the whole group
of tchem” 17.

This article’s aim is to show the impact of globalization,
assessed in terms of information on the effectiveness of innovation
management. The aim is also the fact visualization, that on the
dynamic market, in globalizaion reality, the key condition to
acquire the intended purposes of innovation introduction, is the
ability to information management in the area of human
functioning.
1. Innovation in company’s functioning on the dynamic market
The variability as one of the most important features of the
modern market, causes the necessity of company’s continous
adaption to emerging business events. This involves events whose
symptoms are visible, but also those that are just coming, and thus
its identification and understanding is difficult. This requires from
top management continuous monitoring of the enterprise’s
environment. It is the activity of identifying and obtaining
information with a strategic importance for the company itself.
Taking into account the development of modern tools of
information and communication technologies, including the
Internet, the physical location of the source no matters. Distance as
the cause of restrictions do not have any meaning in this regard. It
can be said that the globalization process 11 is mainly related to the
information area of human activity only.

The cooperation gives the advantage of knowledge, sensitivity,
competence, naturally positively affects the ability to generate,
carrying, placing, but also to obtain the desired effects of
innovation. Higher sensitivity gives the opportunity to quick capture
and inclusion of changes. It also provides the ability to identify and
engage market participants with characteristics predisposing to coparticipation in the activities of the network18. This strengthens the
knowledge and competence. The structure consisting of many
independent individuals can compete with a single company only in
the reality in which there are no restrictions of time and place. This
applies perhaps above all, the ability to innovate 19. Currently, in a
competitive fight, an advantage have are those organizations that
participate in the structures, as well as those with the flexib;e
structure, open to new, ready and willing to change. Capable of
taking action, including innovation in a short time 20. All this
confirms that today counts above all, the ability to function in the
information sphere of human life. Not limited by placement in a
geographical sense, but the ability to identify, capture, processing
and practical use of relevant information. Globality in terms of the
information, decides in fact, about the dynamism of changes in the
market. The management of modern enterprise including the
innovation management, takes place in the global world of
information.

Increasing competition, increasing customer requirements and
the need to take immediate actions, cause that the innovation
acitivity is particularly important and desirable. New products
available in the offer of assortment, as ways of behavior are factors
encouraging to cooperate 12. As waa rightly pointed out by J. Baruk,
for companies, who understand the contemporary realities, the
market is 13:
•
•

•

•

an important element in the process of creating value,
a place where company contacts and cooperates with
clients and all those market participants, with whom
contact and cooperation can bring some certain
advantages.
a place where as a result of mutual cooperation is the
process of creating knowledge, experience, and all that for
what ultimately customers will be willing to pay,
a place where there is information about the individual
needs of customers, and its acquisition allow to take
innovative actions, aimed at satisfying its needs.

In such a rapidly changing reality, those organizations that
are able to acquire strategically important information and establish
cooperation with administrators of relevant information and
knowledge can achieve a success. It can therefore be argued that
they lead activities based on cooperation. It seems that this is one of

The concept of innovation has not yet been clearly
defined. Thus, the individual research works refer to different
definitions. The thing that connects all these is to bring innovation
in the introduction of new solutions. They may involve both spheres

14

European Public Sector Innovation Scoreboard (EPSIS) –
Methodology report, Inno Metrics, 2012, s. 4.
15
M. Starostka-Patyk, Network Solutions and Bullwhip Effect in
Supply Chain, in: Supply Chain Management. Fundamental and
Support Elements, Czestochowa 2013, pp. 18-29
16
A. Sopińska, Zasoby wiedzy w organizacjach sieciowych, [w:]
Studia i Prace Kolegium Zarządzania i Finansów, Zeszyt Naukowy
118, Szkoła Główna Handlowa, Warszawa 2012, s. 17.
17
A. Sopińska, Zasoby wiedzy w organizacjach sieciowych, [w:]
Studia i Prace Kolegium Zarządzania i Finansów, Zeszyt Naukowy
118, Szkoła Główna Handlowa, Warszawa 2012, s. 16-17.
18
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19
They count especially when allow for faster and more efficiently
than others, adaption to challenges and events.
20
In this meaning, in terms of time, from the appearance of the first
weakest signal of upcoming events.
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. The space information without the time and place restrictions.
Human and the company - the individual in terms of source and
information recipient.
9
The phase occuring before and during the innovation’s
implementation.
10
The phase occuring after the innovation’s implementation.
11
A. Lemańska-Majdzik, A. Sobiegraj, „Globalizacja – szansa czy
zagrożenie dla współczesnego świata”, Zeszyty Naukowe Wyższej
Szkoły Humanitas. Zarządzanie, nr 1/2013, s. 114-117.
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T. Kalinowski, Innowacyjność przedsiębiorstwa, a systemy
zarządzania jakością, Wolters Kluwer, Warszawa 2010, s. 13.
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J. Baruk, Innowacje jako czynnik sukcesu organizacji,
Zarządzanie i Finanse, T.4 nr 1, 2013, s. 8.
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the network structures forms. Based not on official cooperation with
selected market participants, but to cooperate with each one on a
global scale (in the context of information), who has important
information, at the moment, or who after obtaining specific
information, begins to act for the benefit of the company. Such an
approach to business, allows to optimize the management area
associated with innovations.

market trends - 83% respondents, the ability to rapidly assimilate
and implement new technologies - 73% respondents, identification
and cooperation with the best external business partners - 64%
respondents. It should be also noted that only in the opinion of 33%
respondents, units employing tchem are able to fully recognize the
customers’ needs. For significant barriers to the implementation of
innovations respondents recognize the lack of adequate investment
and financial support - 20% respondents, difficulty to work out
innovative and groundbreaking solutions - 16% respondents, the
inability to create a suitable business model - 8% respondents.
Interesting results were obtained regarding the question about the
time in which innovation should be prepared and implemented. 53%
respondents believe that, companies should not hurry and it is better
to refine the product. The opposite opinion – time counts, so there is
need to act quickly - have 47% respondents. Commenting on the
results it is clear that the time in dynamic reality is very important,
while the effect of innovation cannot be defective. It seems that the
risk reduction in this respect is possible through active management
in the information in this area of communication. It should be
remembered that "late" innovation, particularly in terms of product
brings less benefit. On the other hand, in the aspect of the
technology or organization, it appears that refinement more counts,
although time is critical here as well.

2. Innovations and globalization in the terms of
information
Globalization is associated with the development of information
and communication technology, particularly the Internet 21.
Analysing its influence (in terms of information) to manage
innovation in the enterprise, it is necessary at the beginning, to
visualize its commonness of the network and its resources usage 22.
According to a study, in January 2015 in the world there were more
than 7 billion people and more than 3 billion were Internet users,
more than 2 billion have accounts in social media, more than 3.5
billion users of mobile devices and over 1.5 billion have accounts in
social media through mobile devices 23. Considering the actions that
are taken in the network, they can be reduced to an overall
information actions- acquisition, processing, use and provision of
information. These activities are based on information from and the
network, occuring both in the virtual and the real world. Therefore,
they have an impact on the whole of human life and structures
created by him – including enterprises.

Being active in the sphere of information requires storing
large data resources. The aim is to make the analyzes, predicting
events and planning own behavior, including terms of innovation.
In the cited study, 46% respondents said that the analysis of
forecasting were important for innovation.

In each case, the result of information is determined response. It
can rely on the amendment, but also cause to take steps to
implement an innovation (and thereby change). Adopting human
functioning as a base, and hence the structures created by him,
striving for: the development, gaining competitive advantage,
gaining positions in the group, improving living conditions,
innovation should be considered as a natural and integral part of
life. Innovations in turn are a derivative of information. Thus,
human functioning is closely linked to information sphere of his
life.

Conclusion
Innovation introduction and the efficient management are
one of the most important factors in the success of a business
environment characterized by environment’s volatility. This
volatility also contributes to an increase in the complexity of
innovation management. The factor that is gaining its importance in
the competitive struggle in a dynamic market is time. Being the
first, meaning the introduction of new products before other
increases the chances of success. This peculiar race of competing
organizations is related to the exploration, acquisition and practical
use of information.

The results of the research presented in 2014, contained in
the Global Innovation Barometer 2014 report - the results for
Poland 24, show that 95% of respondents believe that the innovations
introduced over the last 10 years have helped to improve their
quality of life. At the same time 92% of respondents noted that
innovation increasingly have a global dimension - "Innovation is
increasingly have a global dimension. Combining the talents, ideas,
insights and resources around the world is the only way to achieve
success in innovation". The study also confirmed the thesis that
cooperation has a positive effect on innovation - 89% respondents
believe in that - "cooperation with external partners, carries the risk
of infringement of intellectual property and trade secrets. However I
can take that risk, because the cooperation in the area of innovation
is profitable nowadays". Among the most important skills, the
companies should have, wanting to successfully innovate, most
often is mentioned: understanding customer’s needs and predicting

Looking up for information allowing to gain knowledge
about upcoming events. In the strategic context, they are definitely
more important than information about events that are currently
visible – are present here. With a higher value they are also much
more difficult to identify and acquisition. Gaining this kind of
information allow to make a decision about the need to start efforts
to introduce the innovation.
By introducing innovation, it should not be based solely
on own resources and abilities. As shown cited in the article
research results in the are of innovation, companies should
cooperate with individuals, having, inter alia, relevant knowledge,
skills and resources. Collaboration allows, from the one hand to
reinforce the impact of innovation and on the other to increase the
chances of achieving the desired objectives.

B. Ślusarczyk, S. Kot, Polish government impact on foreign
direct investments, in: Polish Journal of Management Studies, vol.
6/2012, pp. 45-54.
22
A. Ptak, M. Daroczi, Information Technology Tools Supporting
Project Management, Current Problems of Maintenance of
Electrical Equipment and Management. Monograph. Eds. Michal
Kolcun, Lech Borowik, Tomasz Lis, Technicka Univerzita v
Kosiciach, Kosice, 2014, s. 363-371
23
„Digital, social & mobile In 2015” report, available at:
http://smmeasure.eu/liczby-polskiego-internetu-2015/, access on:
10.01.2016.
24
Original report available at:
http://www.gereports.com/innovation-barometer-2014/, polish
edition available at:
http://www.spinno.eu/component/jdownloads/finish/220/487,
access on: 12.01.2016.
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The cooperation establishment is related to the need to
identify those market players who have the qualities to
predisposing. As can be noted the initiation of innovative activities
and their implementation are related to the management of
information in the sphere of human life 25. Today, thanks to
information and communication technology, particularly the
Internet, world has become a global village. Practically at any time
25

J. Grabara, Funding Sources to Increase the Level of Innovation
of Polish Enterprises from the SME Sector, International
Conference on Horizontal Approaches in Education and Culture in
the Context of European Macro-Strategies. 30 October 2013,
Bucharest
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by connecting to the Internet, we can send or receive information
from units located anywhere in the world. Thanks to the Internet we
can reach all the information we need. It is in this respect a source
as well as a tool to reach. According to the authors, this globality in
terms of information is one of the main reasons for the dynamism of
today's markets. This is due to the nature of human functioning.
Everything we do is due to the information. Since we have virtually
unlimited access to information, but also we are a source of
information for others, and there are no time and place restrictions
thus a virtuous cycle takes place. The amount of related activities
following in a very short period of time increases. These activities
generate more information, and the next steps as well.
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Abstract: Many studies in recent years have shown that remittances constitute one of the most important financial resources for
developing economies. They are considered as sustainable capital resources and in this way contribute to a sustainable economic growth in
developing countries. Today, the flow of remittances at a global level reaches more than US $ 100 billion per year, and more than 60 percent
goes to developing countries. They are an important mechanism to transfer resources from developed countries to developing countries. In
this way remittances particularly in the developing economies play an important role in economic growth and poverty reduction. In this
regard, in our paper we get in study remittances and their evaluation on the basis of the impact on economic growth in Albania. In the first
part of this paper is treated the theoretical aspect of remittances and their role in economic development. In the second part we have treated
methodology for collecting and processing data. For the realization of our paper, we are based on a statistical study of secondary data and
to process them is using linear regression model. Data analysis represents the third part of the study, namely the correlation analysis of
independent variables and the construction and analysis of linear regression equation, which expresses the connection of independent
variables with the dependent variable. Remittances represent independent variable with the more important that we have included in our
study, foreign direct investment and net exports represents independent explanatory variables, while economic growth represents the
dependent variable.
KEY WORDS: REMITANCES, ECONOMIC GROWTH, POVERTY.
I.

employment. Many emigrants have invested their savings on the
small businesses, real estate or in other assets on their countries.
In about 2/3 of the developing economies, the remittances are
used mainly for investments, because the financial sector in these
countries is not capable to fill in the needs for credit to the small
businesses.

Introduction

The role of remittances is very important as in economic
aspect, as well in social aspect, and also it has attracted the
attention of the researchers around the world. The income flows
by remittances affect strongly in the total income and in the
standard of life to the beneficiary country (Taylor and Wyatt,
1996). For the more, in the developing countries the remittances
represent a large part of international capital exceeding the
foreign direct investments (FDI) and the incomes by the exports
(Giuliano dhe Ruiz- Arranz, 2005). The last studies show that the
remittances are increased faster than FDI. In this way, the
financial flows like remittances in developing countries are
taking a great attention because of their size and their impact in
the economy of the beneficiary countries. According to Gupta et
al (2007), the official remittances have achieved a total about
188.000 million $ on the year 2005 by the developing countries.
Although, the importance of remittances is increasing in the total
of international capital flow, the relationship between the
remittances and the economic growth is still a debatable issue,
especially in the developing countries. This paper is trying to find
out the impact of remittances in developing the Albania
economy, relating to the data period from 2002 up to 2014. The
contribution of this paper in the empirical literature is to find out
the importance of remittances to promote the economic growth of
a country. An exact meaning of relationship to remittances level
and the economic growth may help policy-makers to make an
appropriate economic policy.

III. The objective and the hypothesis
The main objective of this paper is the analysis and the
assessment of remittances and their impact on economic growth.
In order to achieve the main objective the “H1” is rised:
H1 – The remittances affect positively on the economic
growth.
IV. Methodology
To identify and to analysis the relationship by econometric
side, we are focused on the relationship to the important variables
in our paper, concretely the econometric relationship between the
remittances and the economic growth.
Giuliano (2008) emphasizes that the remittances have
stimulated the economic growth in the developing countries,
because of their undeveloped financial system. In this way, the
remittances could provide an alternative to finance their
investments and to reduce the liquidity restrictions. Also, Fayissa
and Nsiah (2008) have argued that the remittances stimulate the
economic growth on the countries, where their financial systems
are not very strong and providing an alternative way to finance
the investments and to get over of the liquidity restrictions.
Meanwhile, Iqbal and Sattar (2005) have argued that the real
GDP is connected positively by the remittances. The remittances
impact on the economic growth and the poverty reduction has
been an issue, which it is discussed widely as in the academic
environments, as well as in the policy-makers.

II. Remittances and their role in economy
Some empirical studies have shown for the role of
remittances to the poverty reduction (Lucas & Stark, 1985;
Adams, 1991; Sander, 2004; Azam dhe Gubert 2005, Adam,
2006). The macroeconomic remittances impacts are of a
considerable importance. Some other theoretical studies are
suggested that remittances affect mainly on the consumption
growth and may have a minimal impact on the investments. The
improvement of the living conditions and the increasing of
standard of life comes up as a priority on the spending of these
flows. Stahl and Arnold (1986) argue that remittances encourage
to expense for consumption, and in this way they may have a
positive impact on economic growth because of the multiplier
effect. In the later period, a considerable part of these remittances
is used for investments, especially in the birth of new businesses,
which results with a positive effect in the economic developing
of a country affecting to the economic growth and the

To prove or to deny this relationship, we have set these
variables through an equation of linear regression. The used
methodology, in this paper, is that of multinomial regression
because there is more than one independent variable.
The economic growth, which is measured by the growth of
real GDP, is a dependent variable, while the remittances are the
most important independent variable for our study. But, to
conclude successfully our study is necessary to include other
independent variables, which are also determinant for the
economic growth.
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According to Campos and Kinoshita (2002), the FDIs have a
positive effect on the economic growth and the economic
development in developing countries. In this variable are involved the
FDIs for 2002 – 2014 time period.

significant reduction of remittances by these countries. The same
statistical characteristics are shown and for the couple variables:
IHD with RMT (PCC = -0.578, p=0.038), and PBB with EXP
(PCC = -0.587, p=0.035)

The classic theory of Adam Smith and David Ricardo about the
role of exports like a factor of economic growth is supported also by
actual studies.

Table 1.

Correlations

In this way, we have included the FDI and the exports like
the independent variables, in our study, as the main determinants
to the economic growth.

YEAR
Pearson Correlation
YEAR

The mathematical relationship that we want to study in this
case is:

PPB = β 0 + β1 ⋅ RMT + β1 ⋅ EXP + β1 ⋅ IHD + ε

RMT

In this case, we have determined these variables like this: the
dependent variable is the growth of real GDP (PPB), the
independent variables are (1) the remittances (RMT), (2) the
Foreing Directed Investments (IHD), (3) the exports (EXP). The
data are processed by SPSS version 21, through regression
analysis.

IHD

EXP

Like the main source for our data is used mainly the Bank of
Albania, Institute of Statistics and the Ministry of Finance. The
data that appreciate the level of economic growth are expressed
in the term of real GDP (PPB). These data express the numeric
values that dependent variable takes in our econometric model.

PPB

Year

Remittances

FDI

Exports

2002

693.01

137.61

345.38

6.94

2003

774.00

169.87

426.68

16.18

2004

774.00

267.00

486.00

5.77

2005

802.00

209.00

530.00

9.47

2006

937.00

250.00

631.00

6.58

2007

951.70

463.70

786.00

5.96

2008

833.30

609.80

917.50

10.86

2009

781.30

688.70

750.70

-5.36

2010

689.80

788.50

1,171.50

-1.44

2011

665.00

716.80

1,405.50

2.54

2012

675.00

727.00

1,526.00

2.25

2013

543.80

923.00

1,757.00

-1.36

2014

591.90

800.00

1,826.00

0.39

RMT

IHD

EXP

PPB

1

Sig. (2-tailed)
N

13

Pearson Correlation

-.573*

Sig. (2-tailed)
N

.041
13

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

.950**
.000
13
.968**
.000
13

Pearson Correlation

1
13
-.578*
.038
13
-.685**
.010
13

13
.901**
.000
13

13

-.694**

.460

-.746**

-.587*

Sig. (2-tailed)

.008

.113

.003

.035

N

13

13

13

13

1

1

1

13

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Table 1. The collected data.
Growth of
Real GDP
(%)

Correlation coefficients to the variables

It is noted that the Bavaria correlation between GDP and the
remittances does not exceed the level of statistical significance to
the relationship between them (PCC = 0.460; p=0.113). By the
macroeconomic view, the relationship between PBB and RMT is
not so directly, because the remittances are not part of elements,
which measure the GDP, but also they are not financial assets to
be used for investments in the economic field to generate income.
They are used mainly for consumption and family investments.
On the table of the correlation coefficients it is noted that
between EXP and IHD exists a very strong correlative
relationship with the high level of Pearson correlation coefficient
(PCC = 0.901; p = 0.000). It is well known, that such levels of
PCC take the risk of effects of multicollinearity between
independent variables, which are related correlatively by
coefficients near the value 1, in absolute value. The processed
data are progressive annual data related with YEAR, and for this
reason it is normal that the check of multicollinearity effects
between independent variables to do through it.
Table 2. Partial correlation coefficients between IHD and EXP
Partial Correlations

V. Data analysis
Control Variables

To realize successfully this paper and to test the hypothesis
we have done a statistical data processing relying on SPSS
program version 21 analysing with general method known as
cause-effect relationship, which are classified in two groups:

IHD
Correlation

IHD

EXP

1.000

Significance (2-tailed)
df

-.239
.455

0

10

-.239

1.000

VITI

(1) Correlative relationship

Correlation

(2) Mathematical relationship between dependent variable
and independent variables.

EXP

Significance (2-tailed)
df

.455
10

0

Correlative relationships are shown on the table of bivariate
correlations (table 1).
Controlling partial correlation between IHD and EXP in
accordance to YEAR in the table of partial correlations it is noted
that PCC- partial between IHD and EXP is too small (PCC = 0.239) and no-singificative (p = 0.455), so the risk of
multicollinearity effects to the appreciation of linear regression

It is shown that it has a non-very strong correlation (p=0.041)
between the remittances (RMT) and time period (YEAR). For the
more, it is shown that this correlation is negative (PCC=-0.573),
which is in coherence with albanian reality and to the origin
countries of remittances. The deep crisis to Greece and at some
other countries to EU, mainly Italia, has had as a result the
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coefficients is present 1. The SPSS program v.21 is enable to
diagnose the multicollinearity and also to exclude the
independent variable that causes this phenomenon.

way the hypothesis to this study. If the RMT is increased with 1
unit, than the GDP will be increased with 0.014 unit. This shows
that a part of remittances is gone to the other field of economy
which generate monetary values in the form of family businesses
and the increased consumption.

Data processing with the help of Stepwise method through
SPSS v.21 for the assessment of linear regression coefficients
permits the use of only two independent variables in the model,
concretely RMT and IHD (table 3). The statistical significance
testing of these variables is done by F test, accepting as important
those independent variables, which provide an F test probability
less than 0.05.

Table 5. The coefficients of linear regression model
Coefficientsa,b

Table 3. Verifying the significant variables

Model

1

2

Variables Entered/Removeda,b
Variables
Variables
Entered
Removed
Method
Stepwise (Criteria:
Probability-of-F-to-enter <=
.050, Probability-of-F-toRMT
remove >= .100).
Stepwise (Criteria:
Probability-of-F-to-enter <=
.050, Probability-of-F-toIHD
remove >= .100).

Unstandardize
d Coefficients
Std.
B
Error

Model
1
RMT
2

RMT
IHD

Stand
ardiz
ed
Coeff
icient
s
Sig.

Collinearity
Statistics
Toler
ance
VIF

.006

.002

.675

3.173

.008

1.000

1.000

.014

.003

1.443

4.839

.001

.299

3.343

-.011

.004

-.916

-3.074

.011

.299

3.343

Beta

t

a. Dependent Variable: PPB
b. Linear Regression through the Origin

a. Dependent Variable: PPB
b. Linear Regression through the Origin

According to FDI, their negative impact is explained by the
fact that the stimulated policies to absorb these investments don’t
have favoured the elements which are parts of GDP, like the free
duty of FDI, the imports and the subventions on the local
products, etc

The independent variable (EXP) is excluded by the model
(table 4), because of the multikollinearity effects that it causes in
the correlated relationship with the indepent variable (IHD) (VIF
=24.482>10), but also because of the unaccepted level of
significance (p=0.152)

One other reason on the negative impact of FDI to the GDP
is the inconsistancy of these investments because of the
inconsistent policies that different governments, which have
governed our country, have implemented during all this time
period, and the uncertainty on the sustainability of fiscal policies.

Table 4. The excluded variables by the model
Excluded Variablesa,b

Model
EXP
2

Beta
In

t

1.178d

1.550

Sig.
.152

Partial
Correl
ation

Collinearity Statistics
Mini
mum
Toler
Toler
ance
VIF
ance

.440

.041

24.482

VI.


The main purpose of this study is to evaluate the
impact of remittances on growth. The results of this paper show
that remittances have a positive impact on economic growth in
Albania, as a developing economy.

.039

a. Dependent Variable: PPB


The increase with 1 unit of RMT's, gives rise to 0.014
unit of real GDP. This indicates that part of remittances have
gone to areas that generate monetary value in the form of family
businesses and increase of consumption.

d. Predictors in the Model: RMT, IHD

On the table 5 is shown the coefficients of linear regression
model for the independent variables that take part on the model.
The assessment of these coefficients (CRMT = 0.014 and CIHD = 0.011) has a standard error of very good level, concretely: SERMT
= 0.002 and SEIHD = 0.004. The significant levels on this
assessment protect also good levels of statistical significance of
the model, concretely: p = 0.001 and p = 0.011 (table 5)


Remittances facilitate budgetary constraints of the
families, for filling important needs, by funding the costs for
food, health care, housing and education for their children.

Also, emigration can have a detrimental effect on the
internal market of labor in sectors such as higher education,
government services, science and technology, manufacturing and
services, especially when the labor force which emigrates in
other countries are highly qualified.

The mathematical equation that is derived by the linear
regression coefficients on the table 5 is:

PPB = 0.014 ⋅ ( RMT ) − 0.011⋅ ( IHD) + ε

Conclusions


Remittances facilitate financial constraints and
constitute a source of savings and financing, of interior sector. In
this way, they stimulate economic growth.

(1)

The equation (1) shows that in the statistical model to assess
the Albania GDP, the remittances (RMT) and the FDI (IHD)
have an important role on the economic growth. The data that are
used on this study for a time period 2002 – 2014 show that the
statistical prognosis of their impact to the economic growth of
GDP is positive for RMT and negative for IHD.


Remittances reduce instability of consumption and
stimulate consumption expenditures, thereby affecting the growth
of aggregate demand and gross domestic product.

So, the equation (1) shows that the relation through
remittances and the economic growth is positive, testing in this

 Lucas, R.E, 1988, “On Mechanics of Economic
Growth,” Journal of monetary Economics, 22 (July):3-42.

VII.

Bibliography

 Adams, R.H. and Page, J. , “International Migration,
Remittances and Poverty in Developing Countries”, World
Bank Policy Research Working Paper No. 3179, December
2003, pp. 1-37

1

A note of Detection of Multicollinearity, Peter H. Lemineux, American
Journal of Political Science, Vol.22, No.1, Feb.1978, 183-186

40

 A note of Detection of Multicollinearity, Peter H.
Lemineux, American Journal of Political Science, Vol.22, No.1,
Feb.1978, 183-186
 Taylor, J.E. and T.J. Wyatt (1996), “The Shadow Value
of Migrant Remittances, Income and Inequality in a Householdfarm Economy”, Journal of Development Studies, Vol.
32(6),pp.899-912.
 Paola
Giuliano
and
Marta
Ruiz-Arranz1,
“Remittances, Financial Development, and Growth”, © 2005
IMF, WP/05/234,December2005.
 Gupta, Sanjeev, Catherine Pattillo, and Smita Wagh,
2007, “Making Remittances Work for Africa,” Finance &
Development, 44,No.2(June,2007):1-9.
 Fayissa, Bichaka and Nsiah, Christian (2008), “ the
impact of remittances on economic growth and Development in
Africa”. Department of economics and finance working paper
series.
 Iqbal, Zafar and Abdus Sattar (2005). The contribution
of Workers’ Remittances to Economic Growth in Pakistan.
Research Report.Pakistan Institute of Development Economics.
Campos, N. F. and Kinoshita, Y., 2002, Foreign Direct
Investment as Technology Transferred: Some panel Evidence
from the Transition Economies, Centre for Economic Policy
Research, Discussionpaperno.341

41

HUMAN RESOURCES AND INNOVATION ACTIVITY OF ENTERPRISE
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Abstract: The company operates in a dynamically changing environment, it must keep up with current changes and even overtake those
changes using upcoming opportunities. Moreover, the company must have strong ability to create and implement innovation, because thanks
to them, in many areas of its activity, the company performs its market’s tasks and developing. The company’s innovative activity depends
mainly on human resources, knowledge and entrepreneurship, which essence lies in creating and searching for innovation and discovering
new relations in the economic system. The advantage of modern enterprise is its human resources and their development, learning and
creativity capability. The aim of the study is to isolate the factors influencing the activity of innovative enterprises
Keywords: HUMAN RESOURCES, INNOVATIONS, INNOVATIVE ACTIVITY

ability and motivation to seek and commercial exploitation of
research results, new concepts, ideas and inventions. The essence of
innovation is associated with people’ traits, their attitudes, activity,
ability to cooperate, as well as the characteristics of companies in
which they work . Innovation also means the improvement and
development of existing production technology, exploitation and
services, introduction of new solutions in organization and
management, improvement and development of infrastructure,
especially relating to the collection, processing and sharing
information .

1. Introduction
Company’s performance is based on the pursuit of consensus
between the identified internal resource and unpredictable
environment. Changes in the business environment, also represent a
source of risks and uncertainties, as well as opportunities and
limitless possibilities.
High impact on occuring changes in the expectations of
customers, has the globalization process and technological and
technical progres, especially in the area of information transfer. The
basic prerequisite for the enterprises’ functioning and development
is the ability of competent innovation management through its
creation and/or implementation.

Innovative changes in the company are the result of its creative
learning, that requires from its human resources, the development of
a new way of looking at the changes, taking place under the
influence of dynamic processes in the enterprise and its
environment. The innovative company is a learning organization,
which is involved in the knowledge creation process and its
exchange among the participants of economic events. The synergy
between the company and its surroundings followed, creating a
network of cooperation between the participants, shaping the
interaction between them.

The study is the result of theoretical considerations in the area
of the human resources’ relationship and enterprises’ innovative
activity. The authors have attempted to isolate the factors
influencing the enterprises’ innovative activity and to determine the
synergy of human resources and innovation activity of enterprises..

2. Determinants of innovation in the enterprises

3. Human resources in innovative enterprise

The need to constantly and permanently making (creation
and/or implementation) innovation is a priority for today's
entrepreneurs and managers. This is mainly due to the research for
effective methods leading to profits’ increase and strengthen the
company's competitive position.

Resources of the enterprise can be defined as "factors controlled
by the company, used for the development and implementation of
their strategy” . There are different criteria for the allocation of
resources in the enterprise. Resources can be divided into tangible
and intangible resources. Material resources are divided into
physical resources, financial and inventory. Physical resources are
the technology, machinery and equipment used in the enterprise,
necessary for conducting the business. The effects of business
operations significantly depend on the quality and modernity of
potential property, which affects, both the company's efficiency and
its products and services attractiveness. In turn, the intangible
resources include: competence, relationships, functional systems,
attitudes and possibilites . Between resources and company’s
intentions, there must be a dynamic tension , that next to the
efficient allocation of resources, allows him to treat them as a lever
pushing the company above the competition. Research and actively
respond to changes by the company is an important component of
innovation, development and competition .

The innovative activity of the company is carried out under
certain conditions, which are determinants of innovation , which
can be divided into internal, forming its internal resources and
subjecting to the process of business management and external,
which are associated with the environment in which the enterprise
operates . In a dynamic business environment there are big changes,
that affect many areas: technological, market, demographic and
socio-economic politics. Such an environment requires vigilance
and to actively seek out patterns through perception and
interpretation in order to create ideas of new projects . The company
is the union of human and physical resources , through which the
input elements (raw material, energy, information) are transformed
into the outputs (products, semi-finished products, services,
information) .

The main participants of innovative processes are company’s
owners and managers, who are mentally oriented to the
development of innovative activities. The companies’ owners and
managers must show 'natural' readiness to quickly respond to
market signals and should have the ability to take pro-innovation
and entrepreneurial activities. These people are able to commit
adequate resources to this activity. Moreover they are also
characterized by the faith and trust and the ability to share optimism
with the other participants of realized projects. Mainly looking for

Internal factors in the company constitute its innovation system,
so general elements conducive to creative behavior of people
involved in its activities. The beginning of every innovation, when
there are adequate innovative opportunities are variety of ideas of
people interested in the company’s development.
Innovation in the enterprise is any deliberate, positive change in
any area of business activity, which was established in the company
or its environment . The innovation of the company confirms its
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opportunities to create radical innovations in response to changes,
they decide to experiment with a calculated level of risk.

One of the conditions for the implementation of innovative
processes in the enterprise are human resources, able to initiating
these processes, control their conduct and performance of various
tasks related to the implementation of the innovative process. The
effects of involvement in the creation and implementation of
innovations depend on the innovative activity of enterprise.

An important managers’ task is to create technical, financial and
organizational conditions for free contacts between employees and
encouraging them to share their knowledge and experience. The
main manager’s objective is to acquire and transform knowledge
inherent in the employees’ minds, and their individual experiences
into the collective intellectual capital of the company, which is a
key competitive tool and leads to innovation’s rise. That is why it is
so important to motivate employees to work together and exchange
their knowledge and skills, which is an important advantage of
innovative enterprises and promotes the knowledge development.

The enterprise’s innovative activity mainly depends on human
resources, and their level of knowledge and entrepreneurship, so the
ability to create and/or search for innovation and the detection of
new relations in the socio-economic system.
The prescription for creating innovation in the enterprise hawe
the following components :

A key importance , especially in innovative enterprises, have
the resources of knowledge and skills, especially skills and talents
of employees, technological knowledge, ICT and the relationship
with the environment, including establishing partnerships in R&D.
A skillful use of changes in the business environment is also
necessary. The beginning of every innovation, when there is an
adequate potential and innovative capabilities, are diverse ideas of
employees interested in the company development. For this
purpose, the occurrence of two essential components is also
necessary :

- optimistic, flexible and with positive attitude top management,

- the opportunity, needs, events, problem which the use or
solution can bring certain benefits,

- motivation system for the participants of innovative processes,

- the creative mind able to see the potential or prospective
benefits as a result of the creative proces of observed situation in a
certain innovation and able to generate the appriopriate idea.

- a developed system of measurement in the innovation evaluation
process.

- separation in the management structure a position involved in the
innovative programs management,
- collective reconciliation of new products strategy,
- diversification of new products and technologies,
- orientation on the consumer and his needs,
- task forces,

- a specific set of innovative norms and values,

The ability of creative thinking is the ability to actively
use of existing knowledge and experience in ways that bring new
solutions, a different perspective on the problem and its essence .
Productive, creative, holding passions and hobbies people, are the
most valuable asset of any enterprise, since they decide about its
possibilities for development. Thanks to their knowledge, skill and
experience, upcoming whether caused by them changes are the
chances of success of the company. They are the most valuable,
because the creative capital of each company, resulting from held
personal traits and predispositions, particularly in the acquisition
and creation of knowledge and use it in the form of competence to
carry out specific tasks.

People skills condition changes detection in the environment,
the possibility of their forecasting and thus the ability to reaction to
threats, or the ability to use new opportunities, development
chances for companies, ensuring obtaining a competitive advantage.
The company, which wants to be successful on the market, must
take care of its employees, because they work on these successes.
The company must attract, keep, motivate, and above all use the
skills of the most talented employees, which will be able to obtain,
and therefore create multilateral conditions to ensure their
satisfaction and involvement in its activities.

4. The factors of innovative activity in the
enterprise

Competence is workers’ and top management’s general and
professional knowledge, know-how, technologies, databases,
patents, special procedures, formulas etc., experience, resulting
from existing actions and abilities, eg. to learn, ability to think
strategically, etc., as well as certain personality traits, for example.
creativity, curiosity, etc .

The source of enterprise’s innovative activity is primarily a
competitive pressures, technical environment and the users of news
market themselves. The most important is the separation and
identification of unmet needs and to identify opportunities to satisfy
those expectations by adapting the offer of products and services. It
is also important to diagnose and evaluate the potential productive
resources of the enterprise and its environment. The priority is to
find a solution, how using its own resources, meet the expectations
of customers on the usefulness of new products and services.

Thanks to the people creativity there are innovative ideas show
up, that allow the company to develop and increase its
competitiveness. Therefore it is very important to create in the
enterprise, conditions that stimulate the creativity of people working
in the company.
On the human resources creativity the following components
consist :

Innovative activity increases where creativity and
entrepreneurship are connected with external support. Institutional,
financial and technology external support is important , it can
accelerate the creation and implementation of innovations, that
increase their scale, but the essence of innovative activity are the
internal factors of the company.

- knowledge, so familiarity of specific procedures, intellectual
skills,
- capability of creative thinking, so defined approaches to solving
problems,

Innovative activity of the company is primarily determined by
the size and types of its resources and the ability to use upcoming
changes in the company and its environment. On stimulating
innovative activity an advantageous location, access to the local
market, cooperative ties with other manufacturers in the industry,
proximity to universities and research centers, which provide access
to new projects and provide opportunities for training and
facilitating from the regional administration have the significant
impact.

- motivation for creativity, through a system of bonuses and
promotions.
The motivation system, at the same time encouraging to be
creative and engaged in the business of an enterprise, has particular
importance for the efficiency of innovative activities. The main
element of the motivation system is to aware employees, that they
are part of a common knowledge system of the company, and
sharing of knowledge is its key value .
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The efficiency and effectiveness of the company depends
largely on the level of competence of employees and the degree of
its use in real terms.

Krawczyk-Sokołowska I., Innowacyjność przedsiębiorstw i jej
regionalne uwarunkowania, Wyd. Politechniki Częstochowskiej,
Częstochowa 2012, p.27.

On the companies’ innovative activity significantly affect the
level of knowledge and qualifications, learning ability, motivation
system. In the innovative process learning is the most important and
knowledge is perceived as the main resource of the modern
economy. Innovative company actively participating in the
acquisition, creation and transfer of knowledge, mainly through a
process of experience exchange and skills in pursuit of productive
and services activities.

Romanowska
M.,
Innowacyjne
przedsiębiorstwo
nieinnowacyjnej gospodarce,” Przegląd Organizacji”8/2015

w

Zarządzanie innowacjami, red. J. Łunarskiego, Oficyna
Wydawnicza Politechniki Rzeszowskiej, Rzeszów 2007, p.38.
Sudolska A., Zasoby wiedzy jako strategiczny czynnik
międzynarodowej
konkurencyjności
przedsiębiorstw,[in:]
Zarządzanie wiedzą jako kluczowy czynnik międzynarodowej
konkurencyjności przedsiębiorstwa, Praca zbiorowa pod red. M. J.
Stankiewicza, Wyd. Dom Organizatora, Toruń 2006, p.63.

For innovative enterprises determination how to treat the risks
associated with the innovation proces is very important, because the
lack of solutions in this area, contributes to the decline of created
and implemented innovations. Excessive risk exposures
extinguishes or reduces the employees’ innovative activity.

Malewska K., Strategia zasobowa jako czynnik innowacyjności
przedsiębiorstw,[ w:]Zmiana warunkiem sukcesu. Zmiana a
innowacyjność organizacji, Praca zbiorowa pod red. J. Skalika,
Wyd. Akademii Ekonomicznej we Wrocławiu, Wrocław 2004,
p.100.

The innovative enterprise has its own potential for innovation
and access to innovation factors in its environment. The larger own
potential for innovation, the greater innovative activity and more
frequently it is an innovation’s creator and adapter.

Sopińska A., Wiedza jako strategiczny zasób przedsiębiorstwa.
Analiza i pomiar kapitału intelektualnego, SGH, Warszawa 2008,
p.43.

5. Conclusions

Baskiewicz Nikoletta
Zasoby ludzkie w procesie zarządzania
zmianą na przykładzie dobrych praktyk wybranych przedsiębiorstw
produkcyjnych, Zeszyty Naukowe Politechnik Częstochowskiej nr
9, Częstochowa 2013, p. 115.

Equated innovation with the natural need for changes
resulting from the process of socio-economic development is the
basis for the internal needs of people innovative activity.
The innovative company is a creator and promoter of
innovation among participants of socio-economic processes. It also
means that it is able to create the innovatiov, seek and obtain
information about innovative solutions and implement them.

ZakrzewskaBielawska
A.,
Strategia
nowoczesnego
przedsiębiorstwa: zasoby i okazje, [w:] Zarządzanie Strategiczne.
Quo vadis?, red. R. Krupskiego, Prace Naukowe, T. 22,
Wałbrzyskiej Wyższej Szkoły Zarządzania i Przedsiębiorczości,
Wałbrzych 2013,p.161.

The effectiveness of the owner and manager activity,
expresses in their ability to influence the firm's ability to succeed,
and this requires from them skills to control innovative process and
develop an innovative politics in the enterprise.

Zarządzanie innowacjami, red. J. Łunarskiego, Oficyna
Wydawnicza Politechniki Rzeszowskiej, Rzeszów 2007, p.149.

The factor of the company’s success is a possesion of a
strategic resource and skills together with their appriopriate use.

Zarządzanie restrukturyzacją procesów gospodarczych, Praca
zbiorowa pod red. R. Borowieckiego, Wyd. Difin Warszawa 2003r,
p.123.

Innovative enterprise is "conscious" of need and necessity
of creating and implementing innovation, innovation "grows from
the pressures and challenges".

Romanowska
M.,
Innowacyjne
przedsiębiorstwo
nieinnowacyjnej gospodarce,” Przegląd Organizacji”8/2015

w

Kowalak B., Konkurencyjna gospodarka, innowacje- infrastrukturamechanizmy rozwoju, Wyd. Instytutu Technologii i EksploatacjiBIP, Warszawa- Radom 2006, p.209.

The variety of factors affecting the interest and the level
of company’s innovation is the need to make a choice by innovative
company, its own assembly methods of the priority objective
realization, which is innovation.

Seroka-Stolka O., Born Global Firms and Determinants of Their
Early Internationalization, in: Współczesne determinanty
funkcjonowania małych i średnich przedsiębiorstw, Czestochowa
2013, pp. 188-197.
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FUNDAMENTAL VALUES FOR IDENTITY CONSTRUCTION AMONG THE
BULGARIAN MUSLIMS
ЦЕННОСТНИ ОСНОВАНИЯ ЗА КОНСТРУИРАНЕ НА ИДЕНТИЧНОСТ ПРИ БЪЛГАРСКИТЕ
МЮСЮЛМАНИ
Assoc. Prof. Dr. Bosakov, V., Institute for the Study of Societies and Knowledge – BAS, Sofia, Bulgaria, vesobos@abv.bg
Abstract: The results of the analyses of European Values Study data (European Values Study 2008) indicate significant differences between
the social and value profile of Eastern Orthodox Christians and the Muslim community in Bulgaria. In this survey, for an important share of
the respondents who define themselves as Muslims, religion is no longer a value in itself but a complete environment, which determines the
attitude towards other values and relations. Religious morality structures the new models of participation and forms of solidarity. While the
Orthodox Christians mostly have a traditional respect for the norms of faith, among an important part of the Muslims religion is becoming a
value scale and a core of social activity in general. While we do have reason to consider that, overall, Bulgarian society is in a process of
rethinking its attitude to religion, this applies to a much greater degree to Muslims. The mediating complex of factors that most probably
accelerate certain processes of consolidation of the religious community is connected with its partial social isolation, its specific profile of
professional, civic, and political activity.
KEY WORDS: VALUES, ISLAM, IDENTITY, RELIGION, TOLERANCE, TRADITION, FAITH
community: 1.The prescribed rules of relations and conduct in
the family, and 2. Canonic principles of the relation between
parents and children and, in a broader aspect, between adults
and young people.
The identification structure of Bulgarian Muslims is
realized at two levels. The first is the religious one. According to
the definitions at this level, the Bulgarian Muslim is a Muslim,
the Turk is a Muslim, and the Bulgarian is a non-Muslim. The
second level is the ethnic one. According to its definitions, the
Bulgarian Muslim is a not pure Turk, the Turk is a Turk, and the
Bulgarian is a Bulgarian. On the other hand, religious affiliation
increasingly becomes the predominant reference point compared
with ethnic self-definition. Under these circumstances, the
preconditions exist for a gradual “secondary Turkization” of the
Bulgarian Muslims. This trend has a negative effect on ethnoreligious relations at the regional level, and it permanently
restrains the processes of social integration in the regions with a
mixed population. The attempt to abandon a group identity is
looked upon with mistrust by both the Bulgarians and the Turks.
The Bulgarians, under the influence of their national mythology,
are inclined to look upon Bulgarian Muslims as some kind of
traitors (who have been made Turks). The Turks, for their part,
find it hard to accept the idea that a Muslim does not understand
Turkish, regarded as the traditional language for Muslims in
Bulgaria. This non-acceptance leaves the Bulgarian Muslims in a
very insecure position with respect of their identity.
Significant changes are taking place in traditional
Bulgarian Islam. One of the main agents of these changes today
are the young Muslims who are still students in secondary
schools and universities. Through this future spiritual elite of the
Muslim community, new dimensions and new dynamics of this
community’s integration process will emerge and be asserted.
The attitudes and positions of these young people, their values,
will define to a considerable degree the directions of the process
of integration of religious communities into the secular,
democratic political model. That is why part of the efforts of
researchers for interpreting the problem of the integration of the
Muslim community in contemporary Bulgarian society will
increasingly have to be focused on an analysis of the
representations, justifications, and argumentations of the
members of the spiritual and intellectual elite of the Muslim
community in Bulgaria.
The initial assumptions that set the boundaries of this
analysis are defined by the understanding that the so-called folk
Islam in our country is being subjected to a fundamental
rethinking in the context of modern democratic development and
of the impact of contradictory phenomena which we have defined
as a new Islamic culture and which mirror the effort to construct
a specific Islamic modernity (Bosakov 2015). Together with this,

1.The mobile characteristics of identity
Achieving ethnic and/or religious identity – but not so
much in its spatial coordinates as in respect of its quality (which
results from correlating to the others) – is an important step
towards overcoming the perception of others are strangers, a
perception that may be considered as based on a lack of
intersubjectivity. Life together in a living present tends to reject
the image of the isolated and self-reproducing community and
asserts the notion of a multi-cultural, poly-religious and multiethnic reality. The active participants in such a reality correlate to
one another in the course of constituting it. A possible approach
in the framework of this perspective would be to look for the
dimensions of ethnic and religious identity in the social context,
where the predominating trends are actually realized.
The analysis of the Islamic community (the Ummah) as a
space of total identity can be meaningfully conducted in two
basic aspects: the existing notion of community that Muslims
have, and the specific nature of the mutual personal and
community ties that the faithful maintain when coexisting with
the Others. The unwavering idealization of the Ummah in both
the historical and theological aspect is a trend that shapes
individual and collective consciousness. People are seen as either
believers in Allah or infidels. Territories and countries are either
“the House of Islam” or “the House of War”. Armed conflicts are
either a “holy war” for the true faith or “internecine conflict”
(Fitnah). Taxation is either sanctioned by Sharia law or is nonlegitimate, etc. In this concrete but comprehensive sense,
religious affiliation, the belonging to the Ummah, is established,
maintained and transmitted as the fundament of a person’s life; it
turns into a total identity. Given the dissolved boundaries
between the religious and the secular sphere, the religious norms
become a factor that regulates and largely predetermines the
social and political reality in the Ummah.
In Islamic cannon, all possible human activities are
encompassed by two categories: permissible (halal) and
prohibited (Haram). The religious identity of the true believer
would be impossible without this all-encompassing regulation. In
other words, all values in Islam are refracted through the lense of
“religion”, which is not one value among others but is the
integral environment that determines, encourages or penalizes
human conduct. How is the integration of the faithful within
modern society and the nation state made possible? To what
degree are the inner dynamics and cohesion of the Islamic
community influenced by the transformations occurring in
society? (Given that these are transformation whose historical
memory is linked to a different religious dimension and whose
political development in history includes periods of passionate
rejection of all religious traditions.) Closely connected with these
two questions are two essential aspects of the norm in the Islamic

45

we share the view that the Muslim community in our country is a
unity only in the representations of non-Muslims. The internal
differentiation and fragmentation of the contemporary Islamic
lifeworld is a fact the fundamental importance of which is often
underestimated. That is precisely why one object of the
researcher’s interest in this study is the internal heterogeneity of
the representation of the unifying impact of religious education in
the Muslim social environment.
The basic themes that shape the research efforts in this
direction are formulated around the distances between meanings
in the interpretation of democratic civic and secular values on
one hand, and observance of the religious canon on the other. The
social realities of the attitude towards Islam in Bulgaria are a
precondition for attempting to formulate new questions and build
various hypotheses reflecting the dynamic reality of the relations
between religious communities.
The results of the analysis of European Values Study
data (European Values Study -2008) 1 indicate significant
differences between the respondents who have defined
themselves as affiliated to Eastern Orthodox Christianity and to
Islam. 2 It is precisely through comparison that we distinctly see
the difference between declared religious affiliation and a
complete religious identity. Among Eastern Orthodox Christians,
there is a considerably more significant internal differentiation in
indicated opinions and assessments than among Muslims. Those
who have defined themselves as Muslims display a higher level
of personal integration as regards their value orientations than do
Christians or people of other religious confessions.
Along with this, a comparison between different
religious groups in the study clearly reveals that the profile of
atheism has practically lost a great part of its value orientations.
Outside the declared non-affiliation it involves with respect to a
specific religion, atheism practically does not involve any
specific value or social orientations of its own.
To this we should add the fact that this survey of values
in Bulgaria is the first in which a comparatively lower share of
respondents have clearly indicated affiliation to Eastern
Orthodoxy (58,6 %). The mechanical declaring of religious
affiliation is gradually giving place to fuller, better integrated sets
of values, and this trend seems more distinct among the Muslims.
That is why the chosen research hypothesis can be confirmed and
partially modified on the basis of the findings. Regardless of
various differences internal to the Muslim group, the results show
a higher degree of integration at the level of values (Bosakov
2009). This gives us reason to continue our research in the
direction of the basic elements of the hypothetical set of value
orientations that corresponds to the Islamic religious identity in
present-day Bulgarian society.
The data show that, among those who indicate religion,
work and family as very important in their lives, there is a greater
share of respondents self-defined as Muslims. At this stage of
analysis we may say that it is around these three spheres that the
most clearly discernable groups of value orientations are
concentrated, those for which we may claim with a high degree
of probability that they are the value orientations of Muslims in
Bulgaria. While among all respondents, taken as a whole,
religion is relatively less often defined as a leading value for the
respondent, its importance for Muslims is predominant.
Among those who have indicated religion as very
important for their lives, Muslims amount to 31,1%, while the
percentage of all respondents who have given this answer is
12.8%. The proportion of Eastern Orthodox who have indicated
this answer shows it to be a much rarer choice for them than for
Muslims (54,0 % of all those who indicated this answer declared
they were Eastern Orthodox, although the relative share of this

religion among all respondents is much larger – 58,6%). There is
a similar distribution of answers to the questions regarding the
importance of work; it is only with regard to the family that a
clear similarity between representatives of the two religions is
registered.
Among those who have indicated religion as very
important in their lives, the share of Muslims is three times as
high as that of all other surveyed persons. The results show that
relatively young people (aged between 18 and 24) are those who
have selected this answer more often. The answer was given
more often by women than men, and by residents of villages and
small towns three times more often than by those of larger
settlements. The social profile of those for whom religion is very
important or important in their lives can be related to the existing
inequalities between centre and periphery in the context of the
growing differences by income and education, and this profile
usually corresponds to a traditional type of family. For the
predominant share of these people, religion is a factor that
structures their whole lifeworld, defines the distances to others
and the general meaning of attitudes to the family and work.
The findings, compared with those of the previous EVS
waves, provide grounds for formulating the hypothesis that in the
last ten years the importance of religion has generally changed in
Bulgarian society (Fotev 2000). But whereas the predominant
secular values have expanded their influence among the group of
Christians, among Muslims in Bulgaria there is a process of
strengthening of Islam as a set of values and of consolidation of
the community around Islamic values. Hence, the discussion
below will be devoted to the influence of the religious value
system on the attitude of Muslims towards modern values and
social practices.
Apart from the topic of religion, work, and family,
Muslims indicating the other three sets of values, leisure time,
friends and acquaintances, and politics, as very important to
them are a smaller percentage than the overall percentage of this
religious group within the total population. The difference in
percentages is greatest as concerns the importance of ‘leisure
time’ (only 9,1% of those who indicated this as very important
for them were Muslims, whereas the share of Muslims in the total
population is 12,8%). Next in order of importance come ‘friends
and acquaintances’, where 9,4% of those who indicated this
answer were Muslims, and, slightly higher, ‘politics’, indicated
as very important by 10,0 % of Muslims.
Regardless of the distinct structuring of more important
and less important value spheres in the lives of Muslims, in these
six sets of values there are elements pertaining both to private
and to public life. It is notable that the group of Muslims directs
its attention in a greater degree to “inner” values, which regulate
the intimate everyday lifeworld, such as ‘religion’ and ‘family’,
while among their important values related predominantly to
some sort of public interaction, ‘work’ is foremost.
The distribution of items defined as most important in
the life of a person, and the exceptionally high share of Muslims
who indicated religion as important compared with results for all
other values, permits us to take the next step in this analysis and
formulate one of its basic research theses: religion is not simply a
value preferred and important for Muslim. All research findings
give us reason to assert that, for the predominant share of the
surveyed Muslims, religion represents an integral value scale
upon which all other values are projected and acquire meaning.
Religion as an integral value system is a structuring factor of the
attitude to the other spheres of personal and public life. The
religious ethics of Islam influences to a decisive degree the
expressed attitude to the other values.
A comparison with the other religious communities,
and especially with Eastern Orthodox Christians, does not show a
similar process occurring there. The declared affiliation with
Christianity, once placed in a different value context, begins to
waver or takes on a different form. The results of this analysis
give us reason to formulate the research hypothesis that there are
significant changes taking place in religious consciousness in the

1

The survey data are accessible at the Internet address of the Bulgarian
Sociological Association: http://www.bsa-bg.org
2
The lack of space in this article for a precise distinction between the
sub-groups of Sunni and Shiite Muslims has lead to generalizations that
might, to a certain degree, obscure the essential distances between these
two divisions in Islam.
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past years, changes that have led to a relative decrease in the
importance of religious morality among the largest group, that of
Christians, and, on the contrary, to a consolidation of religious
morality among Muslims. The testing of this hypothesis should
be the object of an additional, full-scale analysis, but here we
may claim that the religious dimension can be found in
practically all issues related to everyday life, public interaction,
and accepted values of the surveyed groups.

%). Although these distances are not essentially different from
the distribution in the whole surveyed population, they are
noteworthy, especially in the context of the general hypothesis
that there is a rather distinct isolation and closure of the Muslim
group within society at large. Part of the explanation for these
negative attitudes can be looked for in the overall registered level
of mistrust towards others in general. In answer to the question as
to whether most people can be trusted or not, the responses
registered among Muslims show a slight preponderance of the
view that ‘you can’t be too careful in dealing with people’ (13,0
%). This data is in harmony with the registered agreement with
the view that ‘most people would try to take advantage of me’ –
14,7 % of those who supported this statement were Muslims.
Exceptionally important in this context are the results
for the statement ‘Politicians who do not believe in God are unfit
for public office’. Of the total 27,5 % of all those who expressed
strong or partial agreement with this statement, an average of
64,35 % defined themselves as Eastern Orthodox Christians, and
21,25 % as Muslims. Both percentages are higher than the
general distribution of these religious groups, but the share of
Muslims is twice higher.
Whereas the largest group of Orthodox Christians
chose a neutral position on the question, the greatest share of
Muslims indicated strong agreement with this statement (27,1
%). If, to these, we add the figures for general agreement that
unbelieving politicians are unfit for public office (15,4 %), we
will have reason to formulate yet another research hypothesis,
regarding the influence of religious morality on the other values
in the representations of Muslims in Bulgaria. Religious
affiliation is turning into an important factor with regard to the
general social, civic, and political attitudes of Muslims. Even if
this trend is present only among certain groups of Muslims, it is
worth being the object of further research efforts.
The distribution of answers on the scale of agreement
with the statement Religious leaders should not influence
government decisions shows agreement among Orthodox
Christians and Muslims alike. In both groups there are normal
proportions of answers; here, 60,4 % оf all respondents have
expressed agreement with this statement. Yet, though by the
small percentage of 8,1 % of all respondents, some have
disagreed with the statement; here the Orthodox Christians have a
predominant share (59,0 %), while Muslims are only 6,3 %. This
result indicates the presence of a connection between religious
affiliation, as a significant factor of approval for persons engaged
in public office, and a higher level of support for a more active
participation of religious leaders in determining the agenda of
society.
Even more importantly, there is a proportionately
higher presence of Christians among those who have agreed with
the statement that religious leaders should not influence
government decisions – 62,9 % of the Christians have expressed
disagreement, and 55,1 % of all those who have expressed
disagreement are Christians.
It seems that the study has registered important changes
taking place in the whole complex set of relationships between
religion and politics. This topic, which has comparatively rarely
been in the focus of Bulgarian research interest, requires with
increasing urgency to be rethought. According to one of the
preliminary research hypotheses of this analysis, the attitude
towards political life is mediated by priorities such as religion,
work, and family (Galabov 2007b). Hence, a leading direction in
further research should the question as to the existence of a
certain distance and lack of integration with respect to social
processes, something that can be related to the relative closure
within the framework of the religious and regional community;
the results indicate a higher degree of coinciding between these
two forms of integration amongst Muslims than amongst
Orthodox Christians.

2. Labour, civic, and political engagement
As for value judgments regarding work, there is
practically no distance between the views of Christians and
Muslims, except as regards the understanding of the importance
of remuneration for work. Good job security (14,1 %), generous
holidays (15,1 %) and family-friendly, (14,2 %) are the more
important features of a preferred job for Muslims. Muslims are
more often inclined than Christians to attribute poverty to a lack
of luck (20,1 % of respondents who gave this answer were
Muslims), to laziness and lack of willpower (14,4 %), but also to
social injustice (13,0 %). Likewise, with respect to work Muslims
are more inclined to hold that, when jobs are scarce, Bulgarian
citizens (13,1 %), and men (20,2 %) should be given priority over
immigrants.
The judgments of Muslims regarding the degrees of
freedom in making decisions in one’s job do not follow a normal
distribution of answers, and most of the indicated responses are
clustered around the middle of the scale. An approximately equal
share of Muslims indicated that they had a considerable freedom
to make decisions in work and that they practically had no such
freedom. But, regardless of these distinctions, in most cases the
assessment of the respondents who defined themselves as
Muslims were situated around the lower degrees of independence
and freedom in making decisions in work. This assessment of
their own freedom is in a way also displayed in the assertions
regarding the importance of work as a third core of meaningful
things in the registered value orientations of Muslims in Bulgaria.
The importance of work in the value system of
Muslims is clearly shown by the results for this question.
Together with this, in the context of self-assessment regarding
the degrees of liberty in making decisions in work and the
general attitude to work, at least one other interesting comparison
can be made, that between the viewpoints of Christians and
Muslims regarding the dimension of discipline, i.e. the
willingness to obey instructions at work.
Nearly twice the share of Muslims as is their relative
proportion in the population have expressed support of the view
that instructions at work should be obeyed even when one does
not fully agree with them – 21,1 % of Muslim respondents share
this view. The lowest amount of support goes to the view that
instructions should be followed only if one agrees with them –
only 6,2 %. Still, among Muslims there is also a group willing to
take an attitude to orders according to concrete circumstances and
conditions (12,4 %). In comparison, Christians put a clear stress
on the need to be convinced in the correctness of instructions –
63,9 % оf respondents who have expressed this view have
defined themselves as Eastern Orthodox Christians.
Apart from work issues, the survey results delineate a
rather passive social position among Muslims with regard to a
number of questions. Muslims have an insignificant degree of
participation and engagement in social activities and
organizations, except for religious organizations, activities
related to helping disadvantaged people, and initiatives generally
aimed at preserving peace. Against the backdrop of this rather
passive profile of civic activity, in their social contacts part of the
Muslim respondents express some reservation regarding living in
neighbourhood with certain categories of people.
Their most distinct social distances are with respect to
Christians (17,2 % of those who have indicated this response
were Muslims), followed by people with AIDS (16,6 % were
Muslims), people of a different race (15,0 %), Jews (14,6 %),
homosexuals (14,3 %), and immigrants or foreign workers (14,0
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of the fundamental challenges of the new millennium:
to devise a model of Islamic modernity in which the
basic norms of Islam will preserve their importance,
while the elements of the postmodern age that are
forcefully entering into the life of society will be
integrated without contradiction in the body of ethical
views and values typical for the orthodoxy and
orthopraxis of Islam;

3. Between the culture of neighbourhood
and religious identity
By its significant meanings and symbolic colouring,
neighbourhood, as direct contact and direct spatial proximity with
others, defines everyday life. This is the microsocial scale in
which the real dimensions of individual achievement are situated
and the conditions for success are estimated. The need to
comprehensively study this question in terms of space stems from
the understanding of identity as a quality that is invariably a
result and a condition achieved in the course of relating to others
and comparing with others (in this sense, identity is the result of a
qualitative definition of the Other). Ethnoreligious distances
reveal the parametres of a “contactless tolerance”: in cases when
assertions are proposed that do not require direct contact with
others, there is greater willingness to look for socially desirable
answers. Any concrete attempt to introduce religious awareness
of the “others” in a situation of immediate contact leads to
decreased potential willingness to accept those different others.
The gap between a consistent compliance with religious morality
and norms on one hand and the idea of the orthopraxis of the
other religious community on the other, generates mistrust,
disregard and suspicion as to the motives of people of a different
faith. These attitudes correspond to a latent ethno-religious
conflict, which is liable to secondary mobilization by political
and economic means. In other words, neighbourhood, as a
universal social network of everyday practices, is able to
compensate for some of the tensions, but its influence remains
confined within the framework of a contradiction in mass
consciousness – the contradiction between a positive attitude to
the neighbour who is of a certain religious confession and, at the
same time, suspicion with regard to that religious community as a
whole (Bosakov 2010).
In looking for the means to overcome the feeling of
offended religious identity among the minority, an identity that it
often perceives as being under threat, a careful sociological
scrutiny of the culture of neighbourhood and of the importance of
neighbourhood identifies the following states and processes:
•
Growing modernization in everyday life is severely
trying for part of the meaning and symbolism of a
religion. With respect to Islam in particular, this is one

•

The admissibility of religiousness is not yet closely
matched by respect for the right of others to be different
and to follow religious norms different from one’s own;

•

The negative trends of development in the relations
between tolerance vs. toleration of a different religious
identity is a sign of an unfocused mass consciousness
(toleration is primarily determined by the restricted
option to be other than tolerant, rather than by an
authentic culture of tolerance and respect for the
different others) (Bosakov 2006).
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Abstract: In the recent years both academics and practitioners have paid attention to environmental issues. With increasing complexity and
diversity of implemented environmental practices they try to find the successful model of environmental management and sustainable
development. Although a large number of environmental management models have been developed, there is no good solution because the
models are different in their „nature”. Many of them are evolutionary (stage, phase models) models that described a development in time
consisting of an increasing integration of environmental concern into business policy and strategy. Others are typology models that
characterizes companies’ positions, without assuming such a growing responsiveness. The aim of the article is to present the characteristics
of sustainable and the corporate environmental management models.
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1. Introduction

3. The sustainable business models

The contemporary companies are looking for new business
models that give them an advantage over competitors. In the
classical business models, is quite difficult to trace environmental
issues taken account, even if there are, they are treated marginally.
Usually, environmental issues are not in the mainstream of business
activity. The classical business thinking is based on the premise that
environmental activities can become an integral component of
business models only when they possess the potential additional
economic value for the company and its customers, and the
integration of environmental issues will affect the source of real
income or costs reduction. One of the options that combines
economic, environmental and social issues are sustainable business
models. In models of environmental management a special
emphasis is put on environmental issues and the possibility of
obtaining a competitive advantage.

The integration of the environmental factor to the company's
activities has contributed to the promotion of sustainable 4 business
models. Sustainable business models integrate social, economic and
ecological aspect 5. Dyllicck and Hockets present the model based
on the concept of corporate sustainability (balancing and integrating
the areas of enterprises’ activity) mapped in the form of a triangle.
This model recognizes three key elements in the model: business
case, natural case and societal case. The authors take into account
not only the environmental effectiveness of the company's
operations but also the social and economic efficiency in this model
6
.
A detailed proposal of sustainable models that take into account the
environmental efficiency factor A. Chodyński introduced. The first
so-called. pro-efficiency model of social and environmental
responsibility (business) is built with the emphasis on the validity of
the assumptions of sustainable development and the CSR objectives
achievement. This model assumes the integration of the
effectiveness of environmental, social and economic operations.
The second model so called. enterprising model of social and
environmental responsibility (business), is an explication of the first
model with emphasis on the role of innovative attitude 7. Both
models include eco-efficiency factor, they differ only in their
entrepreneurial mindset. In business practice, it will be difficult,
however, to distinguish the two models in the company's
development.

2.The definitione and essence of business model
concept
In the literature, there is no one universally accepted definition
of the business model. According to G. Hamel business model is,
associated with a customers, a composition of core strategy,
strategic resources and value network 1. According to B. Nogalski
business model is a general concept, that formulates a framework
for logic of conducting business and its features such as innovation
and competitiveness 2. The business model is a conceptual tool that
includes a set of components and their relationships, presenting a
schematic business idea for a specific company. It therefore
constitutes a static model of the phenomena, in contrast to the
strategy of company’s expressing the actions and behavior in
relation to changing environmental conditions and its interior 3.

McDonough and Braungart introduce a model of corporate
sustainability in the form of a triad in which the corners are:
ecology - ecology, equity - equity and economy - economy.
Between the corners of the triangle are intermediate states, taking
into account the marginal conditions described in the corners. The
different approaches are characterized in that 8:
Słowo zrównoważony (z ang. sustainability) najbardziej znane
jest z interpretacją związaną z ekologią, oznacza ono także w
szerszym ujęciu uelastycznienie i podtrzymywanie życia organizacji
lub nawet jej reinkarnację.

4

Pabian, A. (2013). Zarządzanie w koncepcji sustainability - ujęcie
funkcjonalne. Przegląd Organizacji, (10), pp. 3-8.
6
T. Dyllick, K. Hockerts, Beyond the Business Case for Corporate
Sustainability Business Strategy and the Environment, 03/2002; p. 11(2).
7
A. Chodyński, Odpowiedzialność ekologiczna w proaktywnym rozwoju
przedsiębiorstwa, Wyd. Krakowskiej Akademii im. Andrzeja Frycza
Modrzewskiego Kraków 201, p. 155.
8
W. McDonoug M. Braungart, The NEXT Industrial Revolution, The
Atlantic Monthly”, Vol. 282 Nr. 4, 1998. za: Chodyński, Odpowiedzialność
ekologiczna w proaktywnym rozwoju przedsiębiorstwa, Wyd. Krakowskiej
Akademii im. Andrzeja Frycza Modrzewskiego Kraków 201, p. 232.

1

5

Hamel G.: Leading the Revolution. Harvard Business School Press, Boston
2000.
2
Nogalski B.: Modele biznesu jako narzędzia reorientacji strategicznej
przedsiębiorstw, [w:] Kieżun W. (red.): Krytycznie i twórczo o zarządzaniu:
wybrane zagadnienia. Wol-ters Kluwer Business, Warszawa 2011.
3
Brzóska J.: Model biznesowy – współczesna forma modelu
organizacyjnego zarządza-nia przedsiębiorstwem. Kwartalnik Naukowy
„Organizacja i Zarządzanie”, 2/2009.
Gołębiowski T., Dudzik T.M., Lewandowska M., Witek-Hajduk M.: Modele
biznesu polskich przedsiębiorstw. Szkoła Główna Handlowa, Warszawa
2008.
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−

economy - economy approach focuses on factors arising
out of generated profits.

−

internal and environment of the enterprise
models)

−

equity - equity approach focuses on improving the quality
of life of all stakeholders and restoring the condition of
ecosystems,

−

the enterprise’s environment.

−

Most of the environmental management models are based on
combined criteria, which are internal processes and factors derived
from the enterprise environment 12. So far, about 40% of
environmental management models have been developed on the
basis of economic practice.

ecology - ecology approach means the respect for the laws
of nature and creative behavior in a given location (eg.
local aspects).

This model strongly emphasizes the importance of the economic
factor (profits), but also widely recognizes environmental aspect
and its importance in maintaining the balance in the human being’s
ecosystem.

4. The environmental management models
The environmental management models are vary from each
other, also because of the company’s adaptation way to the
environment. An adapting method is a general adaptation, which
can be divided into two categories: reactive and proactive
(anticipatory) 13. Reactive actions are taken post factum. On the
other hand, proactive (anticipatory) are preparing for the potential
impact of changes in the environment and are preventive in nature.
They require foresight and planning, that in the case of reactive
activities are not necessary.

Models may be based on the chosen factors configuration
(elements), which will be used to build and directing strategies.
Ecological models may be based on 9:
−

eco-innovations realization,

−

concentric diversification,

−

internal operations diversification,

−

the construction of "green" competences,

−

vertical integration,

−

layouts and strategic alliances creation,

−

performance assessment methods,

−

environmental benchmarking,

−

environmental management models (proactive environmental
management).

(hybrid

From the adapting method apparent the various companies’
approaches to environmental management, which differ in the level
of adaptation. Accordingly, environmental management models can
be divided into passive, reactive and proactive. Passive enterprises
are characterized by low levels of adaptation, the reactive company
- an average level of adaptation, while proactive firms exhibit the
highest levels of adaptation. Table 1 presents a summary of
environmental management models, from the level of adaptation
and accompanying environmental strategies point of view.
Table 1: The adaptation level and environmental management models in
an evolutionary approach
Adaptation level
Environmental
Environmental
management
strategy according to
model
J.A. Aragon-Correa

Each of these groups of factors constitute a different configuration,
which may define a core model. These model’s elements, that direct
the strategies, will be mandatory components, the others can vary in
time (optional factors).

Low level of adaptation
(the company protects itself
against the strong influence of
the environment, isolated or
defended)

Passive

Passive

Average
level
of
adaptation (the company does
not protect against the
environment,
reactively
responding to changes in the
environment)

Reactive

Reactive

evolutionary model (continuous) - understood as a system of
mutual relationships, in which decision-making rules are created.
In this case we speak about stages (levels) associated with the
company’s approach to environmental problems, during this proces
a desired model emerges,

High level of adaptation
(the company faces various
changes, because anticipated
them and was prepared)

Proactive

Proactive

"typology" model - involves the creation of a specific combination
of organizational characteristics of the company, resulting in the
achievement of specific results. In such a model it is not easy to
achieve efficiency increase, which corresponds to the approaches
used in the model allowing the formation of strategic advantage
(based on the of M. R. Porter and Miles, E. Snow strategy).

The level of adaptation of the company determines the approach
the company to changes in the business environment and the
response to these changes. According to the company’s
evolutionary model, in subsequent stages of evolution of
environmental management, solve the environmental problems of
different specifics, complexity and uncertainty response to the
environment, and the degree of integration and employee
involvement in environmental activities is progressively increasing.

In recent times in the international literaturę, a new trend associated
with the different approaches to environmental management
businesses has been appeared. The issue of environmental
management models has been developed from the 80’s of the
twentieth century, but there are still many gaps in knowledge on the
specificities of environmental management models. In the literature,
generally there are two models of environmental management in
the process of building a company's competitive position 10:

Source: Own work

The environmental management models are essentially based on
three criteria (factors) 11:
−

In the literature, an evolutionary model of environmental
management represent, among others, Roome (1992), Post and
Altman (1994), Hart (1997), Berry and Rondinelli (1998) and JA

internal of the enterprise (process conditions)

12
Kolk, A., Mauser, A. (2002). The evolution of environmental
management: from stage models to performance evaluation. Business
strategy and the environment, 11(1), 14, p. 14-31.
13
B. I. Smit, I. Burton, R. Klein, J. Wandel, An anatomy of adaptation to
climate change and vulnerability, „Climatic Change” 2000, vol. 45, nr 1, pp.
233-251.

A. Chodyński, A. Wiedza i kompetencje ekologiczne w strategiach rozwoju
przedsiębiorstw, Wyd. Centrum Doradztwa i Informacji Difin, Warszawa
2007, pp. 119-128.
10
Ibidem, pp. 14-31.
11
Ibidem, p. 14-31.
9
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Aragon-Correa C. (2003) and Jabbour (2010). Generally, these
models have from 3 up to 5 stages and relate to model type
characteristic options or evolution stages of environmental
management.

−

N. Room’s model (1998) presents five stages of environmental
management 14:
-

-

-

-

-

Failure to comply with regulations - companies do not apply
any measures to protect the environment and do not meet their
requirements,
Compliance with regulations - companies are motivated to
pro-ecology behawior only by need to meet the requirements
of environmental regulations and are solely interested in
maintaining compliance with them,
Compliance plus - the company implement measures to meet
the requirements, as well as undertake additional proenvironmental activites in the frame of realized environmental
policy,
Commercial and environmental excellence – companies, that
systematically apply preventive solutions and environmental
practices based on the principles of total quality management,
and the use activities in the field of environmental
management to gain a competitive advantage,
Environmental leadership - companies that achieve
environmental leadership position in the industry or sector
and determine the path of development of environmental
management to other entities.

−

−

Winn and Angel (2000) are also the supporters of the typology
model typology, which presented the process models of
environmental strategies indicating 4 types of them 17:
− unrealized greening type – the company’ top management is
highly committed to environmental aspects, which are
considered in all functional decisions, although the company
does not take any responsibility for its environment. The
sources and products management does not take into account
the environmental aspects, as well as there is no environmental
product innovations. Without formal planning and even a little
monitoring of internal environmental performance or external
developments, the company is not prepared for the new
developments.

In C. Jabbour's model (2010) there are three stages of its
environmental management evolution 15:
− reactive stage - typical for companies fulfilling the legal
requirements
and
environmental
regulations,
the
environmental problems are being solved at the moment of
their appearance, based on the "putting out fires" principle,
the company does not communicate with external
stakeholders in addressing environmental problems,
− preventive stage - typical for companies that are looking for
possibilites to optimize the use of natural resources and
utilize the principles of 3R recycling (Reduce, Reuse,
Recover), environmental issues are included in the
company’s organizational area, the company initiates the
environmental operations in order to solve environmental
problems with external stakeholders,
− proactive stage - the highest level of advancement of the
enterprises’ environmental management, typical for
companies for which environmental goals are the priority,
and are a fundamental part of company strategy which
results in improved competitiveness, environmental issues
are integrated into all areas of business management, at this
stage, companies use the LCA methodology and select their
suppliers in order to improve environmental standards.
On the basis of the above characteristics of the environmental
management evolutionary model, seems that each stage emerges
evolved with increasing experience in order to achieve the desired
environmental management model.
Typology model is presented by Steger (1988) highlighting four
companies’ strategic options 16:
−

functioning of the company, especially in terms of loss of
reputation,
defensive strategy (of withdrawal), which results in a
conscious and consistent withdrawal from the market of
products not meeting environmental requirements, with
concurrent modification of manufacturing processes and
organization in such a way as to raise their environmental
attributes,
offensive strategy (aggressive, active), allowing the use of all
means, including financial, eg. credits aimed at improving
manufacturing technology, changes in the internal structure of
the company in such a way that the processes and functions of
the company take into account the issues related to the
environment protection and to promote the establishment of
ecological culture as an important component of the
company's organizational culture,
innovation strategy relating mostly to changes in the sphere of
technique and technology, which are a response to growing
regulatory requirements of environmental protection, although
today more and more frequently, even in management
(including the growing importance of organizational
innovation) and the market (marketing) aimed at reduce the
impact on the environment.

non-intervention strategy (inactive, passive, indifferent),
which is restricted to comply with only those regulations that
serve to protect the environment and do not jeopardize the

14
Roome N., Developing environmental management systems. Business
Strategy and the Environment. Vol. 1 (1), 1992, pp. 11-24.
15
Jabbour, C., (2010), Non-linear pathways of corporate environmental
management: a survey of ISO 14001-certified companies in Brazil. Journal
of Cleaner Production 18 (12), pp. 1222–1225.
16
Steger U., The greening of the board room: how German companies are
dealing with environmental issues. [w:] Fischer K., Schot J., Environmental
Strategies for Industry: International Perspectives in Research Needs and
Policy Implications, Island press. Washington DC 1993, pp. 147-166.

−

deliberate reactive type – the company’s top management
shows weak or no commitment to the environment, and
company does not take any responsibility for the environment.
In additional, environmental considerations are not part of the
functional decisions made within the company. This kind of
company adopts a reactive approach, when it is engage in some
specific environmental operations only when forced to do so by
regulatory pressure.

−

an emergent active type – the company adopts a proactive
approach to environmental activities. This kind of company
takes the responsibility for the environment and manages the
greening of its suppliers and its products. A major part of the
company’s capability set is prevention: the company controls its
own environmental performance and is engaged in planning and
external monitoring operations in order to anticipate in future
regulation and emergent environmental issue.

−

deliberate proactive type – the company’s top management is
highly committed to the environment and to sustainable
development. The company adopts high values on both
commitment
and
implementation
dimensions,
the
environment’s aspects are taken account in all functional
decisions and material flows, starting from the sources and
suppliers till product design, all these are managed with the
environment in mind. Companies in this category are deliberate
in their proactive and systematic approach to environmental
activities.

Table 2 summarizes the environmental management models
according to the evolutionary model and the typology model.
17
Winn, M.L. & Angell, L.C. (2000), Towards a Process Model of
Corporate Greening, Organization Studies, Vol. 21, No. 6, pp. 1119-1147.
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Table 2: Environmental management models

5. Conclusions

Author

Type of model

Description

Steger
(1988)

Environmental
strategies

Passive, defensive,
offensive
innovative

4

Typology

Roome
(1992)

Strategic options
to
react
on
environmental
pressure

Non-compliance,
Compliance,
compliance plus,
commercial
and
environmental
excellence, leading
company

5

Ewolucyjny
(continuum)

Stages of
organizational
change

Adjustment,
adaptation,
anticipation,
innovation

3

Ewolucyjny
(continuum)

A. Chodyński, A. Wiedza i kompetencje ekologiczne w strategiach
rozwoju przedsiębiorstw, Wyd. Centrum Doradztwa i Informacji
Difin, Warszawa 2007, pp. 119-128.

Environmental
strategy

Pollution
prevention,
product
stewardship, clean
technology

3

Ewolucyjny
(continuum)

A. Chodyński, Odpowiedzialność ekologiczna w proaktywnym
rozwoju przedsiębiorstwa, Wyd. Krakowskiej Akademii im.
Andrzeja Frycza Modrzewskiego Kraków 201, pp. 155.

Post
Altman
(1994)

i

Hart (1997)

Stages/
options
number

of

Environmental
management
models
classifications
vary
significantly, depending on the adopted approach to the
environment and respond to changes in company’s environment.
Environmental management models take an evolutionary
(progressive) or "typology" character, which involves the creation
of factors’ specific combination. In the evolutionary model the
factors configuration change over time together with growing
company’s experience. Typology model requires the possession of
the necessary resources and capabilities in its implementation.
References

Berry
i
Rondinelli
(1998)

Stages
of
corporate
Environmental
management

non-compliance,
compliance,
beyond compliance

3

Winn
Angell
(2000)

Corporate
greening

Deliberate reactive
greening, urealized
greening, emergent
active
greening,
deliberate
proactive greening

4

J.A.
AragonCorrea i C.
(2003)

Stages
of
corporate
environmental
management

Passive

3

C.
Jabbour’a
(2010)

Management
approaches

Reactive,
preventive,
proactive

i

Nature
model
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(continuum)
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3
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Source: Own work based on the literature

On the basis of the presented selected environmental management
models’ descriptions, it appears that evolutionary model (stage
model) positions the company in relation to its competitors due to
its stage in the advancement of environmental management. Stages
in evolutionary models are extracted based on various factors, on
which a particular emphasis is put. However, they may be difficult
to implement in economic practice due to blurred boundaries that
exist between them.

Nogalski B.: Modele biznesu jako narzędzia reorientacji
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Evolutionary model and typology model also differ due to the
company’s reaction on the environment. Typology model does not
change over time, so company’s greater flexibility in adapting to the
environment in accordance with the chosen type of model is its
advantage. The advantage of evolutionary models is their
progressive process of incorporating environmental aspects into
different management areas and levels. However they exhibit less
flexibility in relation to the environment. Implementation of
environmental management models must have its reference to the
company's strategy. The important condition for successful
implementation of the strategy based on an environmental
management model, is its assumptions’ transfer on an operational
level.

Steger U., The greening of the board room: how German companies
are dealing with environmental issues. [w:] Fischer K., Schot J.,
Environmental Strategies for Industry: International Perspectives in
Research Needs and Policy Implications, Island press. Washington
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A major problem in the environmental management models
implementation may be appearing dissonance due to excessive
concentration of top management or management processes only, or
on the environmental effects obtained by company. None of the
existing models has not gained greater recognition practice yet.
There is still a lot of environmental management models that have
not been identified on the basis of economic practice. Existing
models are in epistemological phase only.
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ABSTRACT: In recent years has increased attention to the role of governments and the positive impact of public spending in economic
development of the countries. Fiscal policy has an important role in the economic development process. in developed countries and developing
countries. Also, attention is focused on the problems of their evaluation. However, evaluation of the efficiency of public investment can not be
measured directly. Often, it is unclear what will be the results and this is a problem associated with public investments. The impacts of public
investment are essential to economic and regional development. Decisions about public investment depend to a large extent by the effects of the
economic, social and environmental expected. In this paper is treated evaluation of public investment on the basis of their impact on social
indicators, at the local level. In the first part of this paper is treated the theoretical aspect of public investment, identification of social indicators
and evaluation of public investment on the basis of these indicators. In the second part we have treated methodology for collecting and processing
data. In this regard are used primary data through a questionnaire and for their processing is used SPSS version 21 (SPSS v21). Data analysis
represents the third part of the study, namely through descriptive and graphical analysis, which expresses the connection of independent variables
with the dependent variable. The perception of satisfaction of the population to social indicators, represent independent variable that we have
included in our study, while the perception of the population for evaluating the efficiency of public investment represents the dependent variable.
KEYWORDS: PUBLIC INVESTMENT, EFFICENCY, PUBLIC INFRASTRUCTURE, SOCIAL BENEFIT, SOCIAL INDICATORS,
SATISFACTION.
I.

public goods to their people, but also by the growth of the people’s
income level or their social profitably. The investments in public
infrastructure are a direct factor in social profitably, providing
services and appropriate networks. Also, the development of the
infrastructure has an important social role in the poverty
improvement, helping the income allocation and the mitigation of
the environmental degradation. The investments in infrastructure
have a considerable economic and social impact for the community,
where they are realized through the delivery of the benefits. The
construction of a road serves the community for a long time and
contributes in its standard living growth. Thus, the life standard of
people is related by investment effects, in reduction the traffic jam,
shortening of the time travel, the decrease the number of accidents
and operative costs of car repairments, in the access of community
toward the centralized services, etc (Aschauer 1989a, Holtz-Eakin &
Schwartz 1995a, Munnell 1992).

Introduction

The importance of public investments according to their role in
economic and social development of countries is one of the
challenges to every government of country. Especially, objectives of
development that have to be achieved in developing countries are
achievement of higher and better standarts of living for their
community, and an achievement of a reasonable level of economic
and social equality. These economic and social objectives could be
realized only by the state. The fiscal policy plays an important role in
process of economic development at the developed and developing
countries. The public expenditures are an instrument of promotion of
economic development on 2 aspects; (1) quantitative and (2)
qualitative. According to the quantitative aspect, it aims the growth
and the expansion of volume of investments in the public and private
sector. According to the qualitative aspect, it aims the content,
composition and investment flows in such a way that they will be
efficient to achieve the maximum of social and economic effects 1.
They affect, directly or indirectly way, in all the economy and the
society in general, in all of economic entities and industries, people
and families, and government.

The poverty and the income inequality are frequent occurrence
in devopling countries. The poverty is defined as inability of a
person to achieve a minimal standard of life (World Bank, 1990).
The poor people live in an unhygienic environment, have minimal
frequency of the travel or the communication and a limited access
with the public necessary infrastructure. The public investments in
infrastructure could improve the poverty. Offering such services in
water and sanitation provides a significant and directed effect
reducing morbidity and mortality. The transport and infrastructure
services are considered as a possibility to increase the level of
employment. In urban area, the public infrastructure of the transport
and the communication help people at the outer edges of the cities,
providing them an access to the centralized services, the employment
and the social activities such as sport and free leisure (World
Bank,1994). Also, the construction and the infrastructure
maintenance help in the poverty reduction providing employment 2.
Economic growth and its effects in higher income per capital
provides better standard of life for people. It exists a general
consensus that in long-time the growth and the development could
help to eliminate the poverty.

The decisions for public investment depend enormously from
the expected economic, social and environmental effects. Efficient
analysis shows the relationship between the inputs and output. The
efficiency and the methods of its measurement in public investment
have a great importance for economic policy-makers. However, the
measurement of public investment efficiency is still a conceptual
challenge. The problems begin because of the public investments
have too objectives and for this reason the results of public sector
aren’t sold in the market, which means that the data and the prices
are not disposal and also the public goods are difficult to measure in
the monetary terms. In macroeconomic view the appreciation of
using the public investments depends from the level of economic and
social indicators that they affect.
II.

The impact of public investments in social profit

The main objective of using the public investments for every
central and local government is above all the growth of the welfare
level of the people. This is achieved, not only with offering of the

Maximization of these benefits with regard to social and
economic impact is depending by the efficiency, which is an
important key to transform the public investments to the output. The

1
T. Mathew, Economics of Public Expenditure, Vora and Co publishers Pvt.
Ltd., Bombay, 1972, P. 93

2
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(Bordi Kombëtar Zhvillim Ekonomik dhe Social 2004)

policymakers at local government, as well as those at centre
government and the stakeholders need to operate with efficiency
concept of using the public investments. The achievement of
efficiency level of public investments, in the sense that how much
these public investments have affected in economy, or in social
profit gives an information that stakeholders must revise the
decisions in selection of alternatives for efficient use of public
investments.

e - margin of mistake
Figure 3.1. The distribution of sample for interview

III. Methodology
In this chapter is explained the theoretical and practical aspect of
necessary data collection for successful realization of this paper.
Since the main focus of this paper is identification and finding the
causal relationships between efficiency of public investments and the
social factors, we have taken as a case study the touristic city of
Saranda. The casual relationships (cause-result) are relationships,
which are considered as been realized when are founded and
analyzed the statistical relationships among the measurable
variables.

By accepting the smaller margin of mistake, e = 0.05 , it is

chosen a sample by 140 people:
140 =

There are many methods to collect the data, such as surveys,
experiments, analysis of historical data and the case studies (Gharry
& Gronhaug , 2005 cited by Kociu, 2015 3). For the more, it is
emphasized that the case studies are valuable when is needed to
obtain the quality data in order to explain better the main problems
of this study.

2100
1 + 2100 x ( 0.05 )

2

By realization of interviews was seen that the distribution of
interviewed people was the right representative of population (figure
3.1)
IV. Graph analysis of social indexes and efficiency to
public investments.

For the successful realization of the study are collected, also, the
primary data through a questionary, which fulfils all the requests of a
direct survey with people from the environment, where the study is
concentrated. The population, which is the object of our study,
includes all the families which live on the area of “Road Five”, and
the businesses which have their headquarters and their activities in
this area. Part of this survey have been and the people out of this
area, but they have their businesses in this area or carry out their
daily activities, too. In this population are not participating these
businesses or families which don’t have the above mentioned
relationships with ‘Road Five”.

The chart 4.1 represents a distribution to population according to
standard of life. According to this chart we see that the biggest part
of population, about 65% to it, have agreed for a average level of
standard of life (relatively reach), about 11% of population have
agreed to a high level of standard of life (reach and too reach), and
other part of population, about 24% have agreed for a low level of
standard of life under the minimum accepted average level of
standard (relatively poor and too poor).
Figure 4.1. The distribution of population according to P1

The determination of size of selected sample is one of more
important part of the study. The selected sample should represent the
population taken in the study by the view of characteristics that will
be studied. Blumberg et al (2005) have defined the sample as a part
of population and chose carefully to represent all population. The
selection of the sample has a particular importance, because it would
be impossible and ineffective to study all population, which in our
study include about 1800 families and 300 legal business entities. In
our study the sample is selected occasionally by the population.
The table 3.1 shows the total number of population separated by
two elements: (1) families and (2) businesses. If we defined the total
number of population in our study, it will be easy to determine the
size of selected sample.

The chart 4.2.A shows the distribution of negative perception
and the chart 4.2.B shows the distribution of positive perception to
P1 for the efficiency of “Road Five” investment. According to the
chart (A) results that about 80% of negative perception for efficiency
of public investment consists from the population, which are in
average level and under-average level of standard of life. While, in
the chart (B) results that about 90% of positive perception for
efficiency of public investment consists from the population, which
are in average level and under-average level of standard of life. It
comes up that negative and positive perception for efficiency of
public investment from population with high level of standard of life,
where in the chart (B) the positive perception consists only 1% of the
total, while the negative perception consists 4% of the total.

Table 3.1. The family and business number
Total
number
2,098
100%

Families

Businesses

1800

298

86%

14%

The right definition of sample size is done relating to Slovins
formula 4, by determining at the same time a mistaken interval
between 5% and 10%.
n - the sample size, which will be study
N - the total size of population, from which will be
selected the sample
3

Kociu, L. “Identification and Assessment of SMEs Risk –Case
study:Gjirokastra Region”, Dissertation Thesis, Tirane, 2015.
4
http://www.statisticshowto.com/how-to-use-slovins-formula/
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Figure 4.2.A-B. The distribution of perceptions of P1 for efficiency
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The chart (4.4.A) shows the distribution of negative perception
and the chart (4.4.B) shows the distribution of positive perception to
P2 for investment efficiency to “Road Five”. According to the chart
(A), we see that about 46% o negative perception for public
investment efficiency is consists of population, which perceives an
under-average level of satisfaction for improvement of drinking
water providing. The population with an average level of satisfaction
for improvement of drinking water providing consists 29% of
negative perception for efficiency. While in the chart (B) results that
under-average level of satisfaction for improvement of drinking
water providing is composed by only 10% of positive perception.
Also, in the chart (B), this part of the population with a high
perception level for improvement of drinking water providing results
that positive perception includes 62% of the total, while negative
perception includes only 25% of the total. This shows for a positive
relationship of perception to population for efficiency and the
satisfaction level of one of the indicators of social profitably, such as
drinking water providing.
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The chart 4.7 shows a distribution of population according to
their answers, which they have given in conjunction with P9
variable, which explains the population perception for the impact of
the public investments, such as in infrastructure, in tourism field, etc.
According to this chart comes up that the biggest part of population,
about 61%, are answered for a high and on-average level of impact
to these public investments in tourism development, other part of it,
about 14%, are answered for a low and under-average level of
impact to these public investments in tourism development, and the
other 25% of population are answered for an average level of this
impact.
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Figure 4.6.A-B. The perception distribution to P8 for Efficiency

Figure 4.4.A-B. The perception distribution to P2 for Efficiency

4%
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The chart (4.6.A) shows the distribution of positive perception
and the chart (4.6.B) shows the distribution of negative perception of
P8 for investment efficiency to “Road Five”. According to the chart
(4.6.A) comes up that 58% of negative perception for efficiency of
public investment is consisted by the population with an underaverage level of satisfaction for centralized services. While, the
population with an average level of satisfaction for centralized
services consists about 34% of negative perception for efficiency of
public investment. Meanwhile in the chart (4.6.B) results that underaverage level of satisfaction for centralized services is consisted by
only 12% of positive perception. What comes up in this analysis is
the negative and positive perception for efficiency of public
investment that the population with a high level of satisfaction for
centralized services have, where according to the chart (4.6.B) the
positive perception include 47% of the total, while the negative
perception includes only 25% of the total. This means for a positive
relationship of perception to population for efficiency and the
satisfaction level of one of the social profitably, such as the access to
centralized services.
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The distribution of P2
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Figure 4.3. The population’s distribution according to P2 perception.

21%

Figure 4.5. The distribution of population according to P8
perception.
P8 Distribution

The chart 4.3 represents a distribution to population by the
answers, that they have given related to P2 variable, which explains
the perception in improvement of drinking water providing.
According to this chart, it results that the biggest part of population,
about 58% of it, is answered for a high and on average level to
satisfaction for improvement of drinking water providing after the
investment in public infrastructure. While, a small part of
population, about 16% of it, is answered for a low and under-average
level of satisfaction for improvement of drinking water providing
after the investment in public infrastructure of “Road Five”, and the
other part o population, about 26% of it, is answered for a average
level of satisfaction for this service.

6%

consists are expressed for a high level (affects significantly and
affects too much) and on-average level of satisfaction for
centralized services after the investment in public infrastructure.
While, about 20% of the total are expressed for a low level (affects
few or not at all) and under-average level of satisfaction for
centralized services after the investment in public infrastructure
“Road Five” and about 38% of the total are expressed for an average
level of satisfaction for this service.

Not enough
Enough
Too satisfied

The chart 4.5 shows a distribution to population according to
their answers regarding to P8 variable, which explains their
perception for centralized services. According to this chart, we see
that the biggest part of population, about 41% of the total of answers
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increases importantly the positive perception of efficiency by the
community side.
The increases of level of life, according to our questionary
about 20% of interviewers are on the average level of life, requires
first of all the increase of level of public investments on quality
aspect.

Figure 4.7. The distribution of population according to the
perception of P9
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Conclusions

The use of public investments, first of all, must be oriented
in evaluating and increasing the efficiency of them, achieving the
goal for maximization of community welfare.
The local public managers should appreciate the efficiency
of public investments and to use all information related with them. In
this way they should re-appreciate the decisions on the selection of
alternatives for efficient use of public investments.
The central governments, and those local, except the
economic indicators should manage the efficiency of public
investments in others objectives, such as the poverty reduction, etc.
The analysis, the identification and the assessment of
indicators of public investment efficiency are necessary for the
maximization of their effects in social and economic aspects.
The achievement of efficiency level of public investments,
in the meaning that how these investments have affected in the
economy or in social welfare, gives important information for
stakeholders to revise their decisions to select the best alternatives
for efficient uses to the public investments.
The increase of standard level of life, which in our paper
was appreciated by the level of social indicators such as the access to
central public services, drinking water supply, travel time reduction,
etc, requires first of all the increase of efficiency to public
investments.
The utilization of infrastructure public investments on
coherence with the communication tools for central services
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