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INTRODUCTION AND ACKNOWLEDGEMENT 
 

 

„Everything we hear is an opinion, not a fact. Everything we see is a perspective, 
not the truth.” 
Marcus Aurelius 
 
The 18 studies of this new volume of „Management, Enterprise and 
Benchmarking in the 21st Century” may disprove the well-known motto of Marcus 
Aurelius… 
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 Dr. András Medve dean, who supported the organization of the 14th 

Conference on Management Enterprise and Benchmarking which is the 
foundation of this issue 

 Dr. Antal Szabó scientific director, who promotes our issue among the 
members of ERENET (Enterpreneurship Research and Education 
Network of Central European Universities)  

 furthermore to all collegues, who’s sacrificing work contributed to the 
publication of this volume. 

 
 
Good reading! 
 

Pál Michelberger 
editor 
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PREFACE  
On behalf of the Organising Committee of MEB 2016, I welcome the participants 
to the 14th International Conference on Management, Enterprise and 
Benchmarking that is our traditional university event in Budapest. 

Keleti Faculty of Business and Management of Óbuda University created a 
tradition with publishing the volume of “Management, Enterprise & 
Benchmarking in 21st Century”.  

Principally, we would like to provide a high-level publication opportunity for our 
colleagues, and a good material for MA Students learning Business Economics, 
Management and Enterprise Development every year. 

The growing international competition in the economical arena has created a 
demand to establish a forum in order to improve quality and education efficiency 
on the field of management, enterprise and benchmarking. The aim of the 
conference is to provide researchers and practitioners from higher education, 
academia and industry with a platform to report on recent developments in the 
area of economy. 

In the volume of „Management, Enterprise & Benchmarking in the 21st Century”, 
tutors and researchers of 8 higher educational institutions from  5 countries try to 
help with 18 new studies. The volume contains mainly the edited and reviewed 
materials of the best presentations of Management, Enterprise & Benchmarking 
Conference. 

I hope that all attendee of the conference found this event intellectually 
stimulating and professionally rewarding. I also hope that the studies are 
establishing further co-operations between the authors and subsequent readers. 

I hope that my researcher colleagues, the business professionals and also 
university students can also benefit from our volume focusing on business 
development. 

I want to acknowledge the effort of the committee chairs and committee members, 
and all those persons responsible for the background activities from local 
arrangements to conference secretariat. 

Especially I would like to thank Professor Dr. András Medve, dean of our Faculty 
who supported the organisation of the MEB 2016 Conference. 

I would like to remember Professor Dr. János Fodor Rector, who supported our 
MEB Programs from the beginning, - he died not long ago. 

 
Finally, we are looking forward to meeting You on the next Management, 
Enterprise & Benchmarking Conference at Óbuda University in Budapest in 2017. 

Budapest, April 2016 

György Kadocsa 
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Óbuda University and 
the Keleti Faculty of Business and Management 

In the first of January, 2010 Budapest Tech became a university called 
Óbuda University. Budapest Tech was established in 2000 as a result of 
the merger of three technical colleges. Its history together with its 
predecessors bridges three centuries. Indeed, in the 2009 Jubilee Year 
Budapest Tech celebrates 130 years of education including 40 years of 
higher education. Today Óbuda University is responsible for training 

altogether 13,000 students in Budapest and Székesfehérvár. In Budapest the 
campuses can be found in Óbuda (3rd district) and Józsefváros (8th district). The 
head office and training premises of Keleti Faculty of Business and Management 
are located in Józsefváros. 

When Budapest Tech was founded, the formerly separately taught economics and 
social science subjects were integrated into one independently managed 
organizational unit, the institutes of which are as follows:  

 Institute of Economics and Social Sciences 
 Institute of Enterprise Management 
 Institute of Management and Organization 
 Institute of Physical Education and Sport 

Our faculty offers training courses in compliance with the Bologna System. In the 
new educational structure the first level is basic training (BSc, BA). Such first 
degree courses focus on practical professional training demanded by potential 
employers, and at the same time provide a good grounding for theoretical 
knowledge enabling students to further their studies on a Master’s degree course 
(MSc, MA) if desired. In the linear training system such a Master’s course 
normally takes 4 semesters. After graduating from a Master’s, a student can start 
working or opt to continue with his or her studies by applying to enter a PhD 
programme, the peak of tertiary education. The Faculty offers the following 
courses:  

 Engineering Manager (BSc),  
 Management and Business Administration (BA)  
 Commerce and Marketing  (BA) 
 Business Development(MSc)  
 Teacher of Engineering (engineering manager) (MA) 

Students must obtain 210 credits during the 7 semesters of BSc and BA courses, 
while 120 credits are necessary on the 4-semester Master’s courses. The courses 
are tailored to the demands of the labour market. Óbuda University’s PhD 
programme in Applied Informatics has been recently accredited completing the 
range of educational programmes at Óbuda University.  
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Clustering for Competitiveness 

Dr. Antal Szabó 
ERENET Network 
erenetszabo@gmail.com 

Abstract: Competitiveness is the ability of a company or institution to deliver better value 
to customers that the competitors. Clusters are systems of interconnection between private 
and public sector entities (firms, institutions). It usually comprises a group of companies, 
suppliers, service providers, associated institutions like testing and quality standard 
institutions, education institutions, vocational training schools, trade 
companies/distributors/associations in a particular field, linked by externalities and 
complementarities. In our economy competitiveness depends on productivity. Productivity 
means how the firms compete on a particular field. Companies can be highly productive in 
their industrial branch if they use sophisticated technology, production methods, and offer 
unique products and services. As Porter presented, clusters affect the competition by 
increasing competitiveness of companies acting in their area. 

Keywords: competitiveness, cluster, global competitiveness index, European Cluster 
Panorama, emerging industries, CEE Cluster Network 

Motto:  
“National prosperity is created, not inherited. 
It does not grow out of a country`s natural endowments, its labour pool, 
its interest rates, or its currency`s value, as classical economic insists. 
A nation`s competitiveness depends on the capacity of its industry to innovate and 
upgrade.” 
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1 Competitiveness 

1.1 Definition 

The concept of competitiveness has numerous interpretations of its core issues. 
Definition of competitiveness is vary from ability of nations to provide favourable 
environment to firms to prosper and develop, economies to achieve GDP 
providing high level standards to population, maintain sustainable economic 
growth, ability of regions, companies and institution to safeguard the environment 
with lowest level of ecology footprint. The box below contains various definitions 
regarding competitiveness. 

DEFINITION OF COMPETITIVENESS 

The Global Competitiveness Report defines competitiveness as the set of 
institutions, policies and factors that determine the level of productivity of 
an economy, which in turn sets the level of prosperity that the country can 
achieve. 

Competitiveness is the ability of a nation or 
a firm to offer products and services that meet the quality standards of the 

local and world markets at prices that 
are competitive and provide adequate returns on the resources employed or 

consumed in producing them. 

 

At the level of the economy, competitiveness refers to the capacity of a 
nation or region to provide its citizens with a sustained increase in living 

standards with jobs available for those willing to work. 

SEC(2009) 1657 'Commission staff document  

Competitiveness of enterprises is a narrower, but closely related concept 
referring to the ability of firms to sustain and gain in market share through 

their cost and pricing policy, innovative use of production factors, and 
updates to product characteristics. 

European Commission 
http://ec.europa.eu/growth/industry/competitiveness/proofing/index_en.htm 

Global competitiveness is The existence of competing organizations that 
serve international customers. Access to global customers has increased 

through enhanced communications, 
improved shipping channels, reduction of barriers, 

and centralized finance authorities. 

http://www.businessdictionary.com/definition/offer.html
http://www.businessdictionary.com/definition/product.html
http://www.businessdictionary.com/definition/services.html
http://www.businessdictionary.com/definition/quality.html
http://www.businessdictionary.com/definition/market.html
http://www.businessdictionary.com/definition/price.html
http://www.businessdictionary.com/definition/competitive.html
http://www.businessdictionary.com/definition/provide.html
http://www.businessdictionary.com/definition/adequate.html
http://www.businessdictionary.com/definition/returns.html
http://www.businessdictionary.com/definition/resource.html
http://www.businessdictionary.com/definition/employment.html
http://www.businessdictionary.com/definition/producer.html
http://www.businessdictionary.com/definition/competing.html
http://www.businessdictionary.com/definition/organization.html
http://www.businessdictionary.com/definition/customer.html
http://www.businessdictionary.com/definition/access.html
http://www.businessdictionary.com/definition/global.html
http://www.businessdictionary.com/definition/communications.html
http://www.businessdictionary.com/definition/shipper.html
http://www.businessdictionary.com/definition/channel.html
http://www.businessdictionary.com/definition/reduction.html
http://www.businessdictionary.com/definition/centralization.html
http://www.businessdictionary.com/definition/authority.html
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BusinessDictionary.com 

http://www.businessdictionary.com/definition/competitiveness.html 

 

The competitiveness analyses how nations and enterprises manage the 
totality of their competencies to achieve prosperity or profit.” 

World Competitiveness Yearbook 

The competitiveness “… analyses the facts and policies that shape the 
ability of a nation to create and maintain an environment that sustains more 

value creation for its enterprises and more prosperity for its people.” 

Academic definition highlighted by the IMD World Competitive Center 

Competitiveness is the ability of a country to facilitate an environment in 
which enterprises can generate sustainable value. 

IMD World Competitive Center 

Competitiveness is the ability of a company or institution 

to deliver better value to customers that the competitors. 

Dr. Antal Szabó 

1.2 Global competitiveness index 

In recent years, the concept of competitiveness has emerged as a new paradigm in 
economic development. Competitiveness captures the awareness of both the 
limitations and challenges posed by global competition, at a time when effective 
government action is constrained by budgetary constraints and the private sector 
faces significant barriers to competing in domestic and international markets. The 
Global Competitiveness Report of the World Economic Forum defines 
competitiveness as "the set of institutions, policies, and factors that determine the 
level of productivity of a country". 

For more than three decades, the World Economic Forum’s annual Global 
Competitiveness Report has studied and benchmarked the many factors 
underpinning national competitiveness. From the onset, the goal has been to 
provide insight and stimulate discussion among all stakeholders about the best 
strategies and policies to help countries to overcome the obstacles to improving 
competitiveness. In the current economic context, this work is a critical reminder 
of the importance of sound structural economic fundamentals for sustained 
growth. Since 2005, the World Economic Forum has based its competitiveness 
analysis on the Global Competitiveness Index (GCI), a comprehensive tool that 

https://en.wikipedia.org/wiki/Global_Competitiveness_Report
https://en.wikipedia.org/wiki/World_Economic_Forum
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measures the microeconomic and macroeconomic foundations of national 
competitiveness. 

The concept of competitiveness includes static and dynamic components. Many 
factors influence and drive productivity and competitiveness. Investment in 
physical capital and infrastructure alone is not sufficient today. In more recent 
years the good governance, macroeconomic stability, education and training, R&D 
become as important as the capital and infrastructure investment. 
The World Economic Forum takes into consideration 12 component – called 
pillars - while calculates GCI. The Index includes a weighted average of many 
different components, each measuring a different aspect of competitiveness.  
The 12 pillars are organized into three subindexes, each critical to a particular 
stage of development. These subindexes are the following: 

The basic requirements subindex groups those pillars most critical for countries in 
the factor-driven stage.  

 Institutions 

 Infrastructure 

 Macroeconomic Stability 

 Health and Primary Education 

The efficiency enhancer’s subindex includes those pillars critical for countries in 
the efficiency-driven stage.  

 Higher Education and Training 

 Goods Market Efficiency 

 Labour Market Efficiency 

 Financial Market Sophistication 

 Technological Readiness 

 Market Size 
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The innovation and sophistication factors subindex includes the pillars critical 
to countries in the innovation-driven stage.  

 Business Sophistication 

 Innovation 

The components are expressed and presented on a 1-7 scale (higher average score 
means higher degree of competitiveness). 

The three subindexes are shown in Figure 1. 

Figure 1 
The Global Competitiveness Index framework 

Source: World Economic Forum: Methodology – The 12 Pillars of competitiveness 
http://reports.weforum.org/global-competitiveness-report-2014-2015/methodology/ 

http://reports.weforum.org/global-competitiveness-report-2014-2015/methodology/
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RANK 

 

COUNTRY 

 

SCORE 

PREVI-
OUS 

RANK 

1 SWITZERLAND 5.76 1 

2 SINGAPORE 5.68 2 

3 UNITED STATED 5.61 3 

4 GERMANY 5.53 5 

5 NETHERLANDS 5.50 8 

6 JAPAN 5.47 6 

7 HONG KONG 5.46 7 

8 FINLAND 5.45 4 

9 SWEDEN 5.43 10 

10 UNITED KINGDOM 5.43 9 

Table 1 
The top 10 economies in the year of 2015 

Source: The Global Competitiveness Report 2015-2016. Rank out of 140 countries [1]    
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RANK 

 

COUNTRY 

 

SCORE 

PREVI-
OUS 

RANK 

30 ESTONIA 4.74 29 

31 CZECH REPUBLIK 4.69 37 

36 LITHUANIA 4.55 41 

41 POLAND 4.49 43 

43 RUSSIA 4.44 53 

44 LATVIA 4.45 42 

53 ROMANIA 4.32 59 

54 BULGARIA 4.32 54 

59 SLOVENIA 4.28 70 

60 MACEDONIA, FYR 4.28 63 

63 HUNGARY 4.25 60 

67 SLOVAKIA 4.22 69 

77 CROATIA 4.07 77 

93 ALBANIA 3.93 87 

94 SERBIA 3.89 94 

Table 2. 
15 economies in CEU & SEE in year of 2015 

Source: The Global Competitiveness Report 2015-2016. Rank out of 140 countries  [2]     

The ranking in absolute term does not reflect the total picture of a country. The 
world’s three most competitive economies - Switzerland, Singapore, and the 
United States - score well in the vast majority of these indicators. Switzerland 
leads the ranking in GCI for the seventh consecutive year. According to the 2015 
World Economic Forum „Switzerland leads the innovation pillar, thanks to its 
world-class research institutions (1st), high spending on research and development 
(R&D) by companies (1st), and strong cooperation between the academic world 
and the private sector (3rd). But many other factors contribute to Switzerland’s 
innovation ecosystem, including the level of business sophistication (1st) and the 
country’s capacity to nurture and attract talent. Switzerland boasts an excellent 
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education system at all levels and is a pioneer of the dual education system. The 
labour market is highly efficient (1st), with high levels of collaboration between 
labour and employers (1st) and balancing employee protection with flexibility and 
business needs. Swiss public institutions are among the most effective and 
transparent in the world (6th), and competitiveness is further buttressed by 
excellent infrastructure and connectivity (6th) and highly developed financial 
markets (10th). Last but not least, Switzerland’s macroeconomic environment is 
among the most stable worldwide (6th) at a time when many developed countries 
continue to struggle in this area.” 

It is remarkable, that Russia improved its ranking by eight steps preceding 
majority of the CEE countries. In spite of the EU economic sanction again Russia 
the country improves on some market efficiency aspects, such as the regulatory 
business environment and domestic competition (96th), reflecting the 
government’s efforts to improve domestic conditions for doing business. Import 
tariffs have been significantly reduced as an effect of Russia’s accession to the 
World Trade Organization in 2012. 

From the new EU countries the Baltic countries are doing better than other CEE. 
Estonia (30th) takes the lead followed by Lithuania (36th). Poland (41st) and 
Romania (53rd) takes the second position in the region improving their position by 
two respectively six position.  

1.3 Europe 2020 Competitiveness Index 

In early 2000s, Europe faced a moment of transformation. The crises slowed down 
the economic and social progress attracting structural weaknesses in Europe‘s 
economy. Parallel with this the globalisation has been intensified and Europe was 
forced to take decision and take up the gauntlet with global challenges. In 2010, 
the European Commission proposed the Europe 2020 strategy, which sets out the 
vision for Europe‘s social market economy for the 21st century. [3]      

According to this strategy, EU has to be transformed into a „small, sustainable and 
inclusive economy, delivering high levels of employment, productivity and social 
cohesion.” 

At the heart of the competitiveness is the level of productivity of an economy. 
Only competitive economies could provide high living standards. At the same 
time these economies have to be sustainable, that means meeting the needs of the 
present generation and safeguard the resources for the future generation.  

The Word Economic Forum has been studying the Europe‘s competitiveness, the 
Lisbon strategy and its failures, and cooperated to the European Commission in 
elaboration of „The Europe 2020 Competitiveness Report on Building a More 
Competitive Europe” [4]      
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Figure 2 
The Europe Competitiveness Index framework 

Source: World Economic Forum, 2014. 

The Europe Competitiveness Index (see Figure 2.) composed seven pillars: 
enterprise environment, digital agenda, innovative Europe, education and training, 
labour market and employment, social inclusion and environmental sustainability. 
Each pillar has the same weight in the overall index score. [5]     

 The seven pillars are organized across three sub-indexes: 
 Smart growth: composed of the enterprise environment, digital agenda, 

innovative Europe, as well as education and training pillars; 
 Inclusive growth: composed of the labour market and employment, and 

social inclusion pillars; and 
 Sustainable growth: composed only of the environmental sustainability 

pillar. 

Comparing the performance of the EU Member States, a significant gap exists 
between the so called „innovative rich” and „innovative poor” economies. 
Important national and regional disparities exists in creating an enabling 
entrepreneurial and innovative environment in Europe, with advanced Northern 
and North-Western European countries and the lagging CEE and SEE countries. 
Highly competitive markets, well-developed clusters and sustainable 
entrepreneurial environment in one-side, while continuously changing legislation 
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and high taxes on the other side shows the difficulties in catching up to the 
leaders. The competitiveness divide requires differentiated strategies for national 
economic development programmes. 

 

COUNTRY RANK (out 
of 28) 

Score (1-7) RANK in 
2012 (out of 

27) 

Finland 1 5.70 2 

Sweden 2 5.55 1 

Netherlands 3 5.41 4 

Denmark 4 5.32 3 

Germany 5 5.28 6 

Austria 6 5.16 5 

United Kingdom 7 5.13 7 

Luxemburg 8 5.07 8 

Belgium 9 4.93 9 

France 10 4.81 10 

Ireland 11 4.75 12 

Estonia 12 4.74 11 

Spain 13 4.47 15 

Malta 14 4.44 18 

Portugal 15 4.44 14 

Slovenia 16 4.43 13 

Lithuania 17 4.38 20 

Czech Republic 18 4.33 16 

Latvia 19 4.32 19 

Cyprus 20 4.22 17 

Italy 21 4.05 21 

Poland 22 3.97 23 

Slovak Republic 23 3.91 22 



 A.Szabó 
Clustering for Competitiveness 

19 

Croatia 24 3.87 n.a. 

Hungary 25 3.83 24 

Greece 26 3.79 25 

Bulgaria 27 3.75 27 

Romania 28 3.65 26 

EU28 average  4.56  

Table 3 
Ranking and Score of EU Member States in 2012 and 2014 

Source: Findings from the Europe 2020 Competitiveness Report 2014 Edition 

Remark: (i) The bold letters show the new EU member States; (ii) n.a. means not 
available 

Analysing the competitive divide a special attention should be devoted to 
disparities in the field of training and education. In the old EU countries, like 
Finland, Ireland, Germany and the Netherlands the populations do well in 
education and training; this is not the case in SEE and CEE. In the Nordic EU 
Member States more than 80% of the youth following the secondary school are 
engaged in tertiary education – mainly in industrial schools, only 65% of the 
young people in doing the same in CEE. The German vocational system is an 
outstanding one in this comparison. The quality of education and the ability of the 
education in providing the necessary skills to find gainful employment is crucian 
in competitiveness of a nation. 

The innovation and the creative thinking is another important pillar of a national 
competitiveness. In this regards, the regional disparities are even higher as 
compared with education, ranging from 2.88 in Romania (in the 28th rank) to 6.06 
in Finland (in the 1st rank). This finding reflected also in the Programme for 
International Student Assessment (PISA) benchmarking, an assessment including 
34 OECD countries and 31 partner countries, representing 80% of the world 
economy. 
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2 Clusters for competitiveness 

2.1 Definition of clusters 

The cluster-based approach is a new way of organizing and dividing the economy. 
There is no real adequate definition on what a cluster is. The two famous 
examples of cluster are the US Silicon Valley with high-tech electronics and the 
Italian Emilia Romagna industrial district specialised in light industry (textile, 
shoes, machine tools etc.). Both clusters differ in nature, orientation, markets, and 
members.   

A cluster is a system of interconnection between private and public sector 
entities (firms, institutions). It usually comprises a group of companies, 
suppliers, service providers, associated institutions like testing and quality 
standard institutions, education institutions, vocational training schools, 
trade companies/distributors/associations in a particular field, linked by 
externalities and complementarities. Often include financial institutions and 
various government entities. 

Industrial cluster is an agglomeration of companies, suppliers, 
service providers, and associated institutions in a particular field. 

Looking at the cluster literature and carrying out discussion with 
practitioners clusters have the following main characteristic marks: 

 Geographically concentration of the interconnected firms. These 
entities are linked by externalities and complementarities of different 
types and are usually located near each other. Although location remains 
fundamental for clusters, its role today is different from a generation ago. 
An example would be a country’s auto industry, with its manufacturers 
and all their supporting services, such as parts and equipment suppliers, 
transportation companies, retail distributors, educational institutions and 
R&D firms, public relations and advertising agencies, etc. 

 Critical mass of members both resources as well as competences. 
Members of the clusters need to have considerable capabilities to achieve 
the overall goal and resounding success. 

 There is a need and capability to have existing interaction and 
cooperation among the firms. 

In our economy competitiveness depends on productivity. Productivity means how 
the firms compete on particular fields. Companies can be highly productive in 
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their industrial branch if they use sophisticated technology, production methods, 
and offer unique products and services. 

According to Michael Porter clusters affect competition in three ways: [6]     

1 First, by increasing the competitiveness of companies based in the area; 

2 Second, by driving the direction and pace of innovation, which underpins 
future productivity growth and 

3 Third, by stimulating the formation of new businesses, which expands 
and strengthen the cluster itself.  

 Being part of a cluster companies could operate more productive in 
obtaining information, learning and obtaining technology, in accession to sourcing 
inputs. This includes the following options: 

 Better access to employees and suppliers; 

 Access to specialized information; 

 Creation of complementarities; 

 Access to institutions and public goods; 

 Better motivation and measurement. 

CLUSTERS DO NOT BORN OVERNIGHT. THEY CAN DEVELOP SLOWLY 
OVER TIME! 

2.2 The World Bank Export Competitiveness Initiative 

The World Bank Group’s Export Competitiveness Initiative aims to develop 
synergies among practitioners working on economic growth, trade and private 
sector development, has underscored several 

Of the above issues. It draws on a myriad of policy tools and approaches. 
Economic policy, customs and logistics, and direct enterprise support. The policy 
agenda that typically emerges from a competitiveness analysis relates to three core 
areas, and collectively they offer a platform on which necessary policy dialogues 
can be developed: 

• Macro fundamentals (e.g., economic biases due to tariff and nontariff trade 
barriers, real exchange rate misalignment, tax distortions, overall fiscal health of 
the economy) 
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• Hard and soft infrastructure (e.g., infrastructure, customs and trade logistics, the 
costs of doing business) 

• Supply-side measures (e.g., technology creation and adaptation, product 
standards and certification, export promotion, human resource development)  

The figure below is a model of an agribusiness cluster. The entities of the cluster 
geographically are near to each other and their activities are interlinked, those the 
cluster members enjoy economic benefit and synergies. Such benefits include 
access to specified human resources, marketing tools, suppliers and 
subcontractors, R&D resources, quality and testing services. It creates both 
national and international economic power with strong competitiveness in all 
markets. Clusters can foster commercialization of new products, start-ups and 
spinoff  companies. 

Figure 2 
Model of an agribusiness cluster 

Source: World Bank, 2009 

2.3 European cluster panorama 

With scarce natural and energy resources and ambitious social and environmental 
goals, EU companies cannot compete on low price and low quality products. They 
must turn to innovation, productivity, resource-efficiency and high value-added to 
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compete in global markets. Europe’s comparative advantage in the world 
economy will continue to lie in high value-added goods and services, the effective 
management of value chains and access to markets throughout the world. Thus, 
innovation and technological advancement will remain the main source of 
competitiveness for EU industry. For this reason, further efforts are needed to 
achieve the Europe 2020 target of spending 3% of GDP on research and 
development (R&D). [7]     

The European Commission has launched a range of initiatives to foster innovation 
and growth, and to strengthen the underlying competitiveness of the European 
economy. A key area of interest is the development of emerging industries and 
their role in driving economic dynamism. One of the new driving forces in 
entrepreneurship development is the cluster policy. SMEs working together could 
be more innovative, create more jobs and register more international trademarks 
and patents than they would alone. The EU Cluster Portal provides tools and 
information on key European initiatives, actions and events for clusters and their 
SMEs with the aim of creating more world-class clusters across the EU. 

Clusters today operate basically in regional markets. 38% of European jobs are 
based in such regional strongholds and SME participation in clusters leads to more 
innovation and growth. 

There are about 2000 statistical clusters in Europe, of which 150 are 
considered to be world-class in terms of employment, size, focus and 
specialisation. 

Why the EU elaborated a cluster policy? The 2014 Communication on “For a 
European Industrial Renaissance” [8]   highlighted clusters as being able to 
facilitate cross-sectoral and cross-border collaboration, helping SMEs to grow and 
internationalise. The Commission is launching several initiatives 
under COSME and Horizon 2020 to support SME innovation and growth through 
clusters. 

COSME is the EU programme for the Competitiveness of Enterprises and 
SMEs, running from 2014 to 2020, with a budget of €2.3billion. COSME will 
support SMEs in the following areas:  

 Facilitating access to finance  

 Supporting internationalisation and access to markets  

 Creating an environment favourable to competitiveness  

 Encouraging an entrepreneurial culture  [9]      

COSME promotes the development of world class clusters in the EU, fostering 
cluster excellence and internationalisation with an emphasis on cross-sectoral 
cooperation, notably in support of emerging industries. The programme also aims 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52014DC0014&locale=en
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52014DC0014&locale=en
http://ec.europa.eu/growth/smes/cosme/index_en.htm
http://ec.europa.eu/programmes/horizon2020/
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at accelerating the digitalisation of the business community and promoting e-skills 
and e-leadership. 

Horizon 2020 is the biggest EU Research and Innovation Programme ever with 
nearly €80 billion of funding available over 7 years (2014 to 2020). [10] 

One of the key areas of interest is the development of emerging industries and 
their role in driving economic dynamism. Emerging industries can be understood 
as “the establishment of an entirely new industrial value chain, or the radical 
reconfiguration of an existing one, driven by a disruptive idea (or convergence of 
ideas), leading to turning these ideas/opportunities into new products/services with 
higher added value”. Therefore, emerging industries can but must not always be 
completely “new” industrial sectors.  

2.3.1 Cluster in emerging industries  

The EU Cluster policy includes elaboration of The Cluster Policy Guide, design 
and plan cluster policy support initiatives, establishment of an  European 
Cluster Observatory, design model demonstrator regions pilot projects;, 
elaboration of a cluster stress test tool. 

The European Commission has launched a range of initiatives to foster innovation 
and growth, and to strengthen the underlying competitiveness of the European 
economy. A key area of interest is the development of emerging industries and 
their role in driving economic transformations and growth.  

Emerging industries can be understood as the establishment of an 
entirely new industrial value chain, or the radical reconfiguration of an 

existing one, driven by a disruptive idea (or convergence of ideas), 
leading to turning these ideas/opportunities into new products/services 

with higher added value. 

Therefore, emerging industries can but must not always be “completely new 
industrial sectors”. They are new combinations of narrowly defined activities that 
can also comprise existing industrial sectors that are evolving into emerging 
industries in response to new technologies, market demands, and value chain 
configurations. [11]   
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The following fields were selected as Emerging industries: 

 Advanced Packaging is an increasingly important input to many other 
activities, from food processing to automotive supply chains.  

 Biopharmaceuticals form the scientific basis of the Life Science 
industries and employ some of the most educated and productive 
employees.  

 Blue Growth Industries has been the focus of European policy in the 
last several years and is an area where interesting new islands of activity 
might emerge. 

 Creative Industries is the key sector in future European economy and 
has been growing faster than any emerging industry in the past two 
decades.  

 Digital Industries cover the key parts of the ICT economy: computer 
hardware, software, ecommerce and wireless services.  

 Environmental Industries cut through all sectors of the economy as the 
need for more sustainable operations is realised increasingly more and 
thus have a high growth potential  

 Experience Industries cover creation and consumption of “experiences” 
and are composed of millions of SMEs at the intersection of arts and 
business.  

 Logistical Services are a key service sector in the modern economy and 
are among the leaders in job creation.  

 Medical Devices are another core part of the Life Sciences industry and 
are also connected to large and growing employment in local health care 
services.  

 Mobility Technologies are a core part of the European manufacturing 
industry and despite suffering during the recent crisis they are a clear 
focus for Europe’s strategy to re-industrialize. 
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Figure 3 
Linkages between clusters and emerging industries 

Source: European Cluster Panorama, 2014 [12] 

2.4 European clusters excellence 

In 2006, the European Commission launched a project on Central and Eastern 
European Cluster and Network Area [13]. It focuses on linking the eleven 
partner regions/countries whose innovation policies focus on cluster and network 
policy. The main objective is to find coherences in the different regional cluster 
policy implementation methodologies and to shape a common policy in by 
defining common strategic issues, strategies and programmes. The project aims 
for a coherent development of innovation and cluster policies in the strongest 
sectors of each regional economy at three levels: policy; administrative; and 
regional development agencies and cluster initiatives. 

In 2007, the CEE Cluster Agreement was signed and later an operative Cluster 
Action Plan [14] was elaborated. The CEE-Cluster Network project involved 
eleven neighbouring cluster regions in Central and Eastern Europe who are keen 
to mobilise and support national and regional innovation policy actors to carry out 



 A.Szabó 
Clustering for Competitiveness 

27 

and design co-operation activities together with other competent public 
authorities. 

4 Conclusion   

On 8-9 October 2015, the Organization of the Black Sea Economics Cooperation 
– BSEC -Permanent International Secretariat and the Konrad Adenauer 
Foundation in Turkey organized a Workshop on „SME Clustering: How to Find 
the Right Business Partners / Improving the Business Environment for SMEs” in 
Crete (Hellenic Republic). As host, two prominent Greek institutions: 
PRAXI/FORTH and Centre for Technological Research of Crete made 
presentation of the national best practices and future programmes. The program of 
the Workshop and selection of candidates making national presentation from the 
BSEC countries was made by the Scientific Director of the ERENET Network. 

At the end of the Workshop, conclusions and recommendations were formulated, 
which is the most important tangible output of the event. These conclusions and 
recommendations were submitted to the BSEC Working Group on SMEs and 
following the discussions, they were submitted to the BSEC Committee of Senior 
Officials and the BSEC Council of Ministers of Foreign Affairs. Finally they were 
forwarded to relevant National Ministries and other national authorities. The main 
finding we formulate is following: 

 The concept of competitiveness has numerous interpretations of its core 
issues. It competitiveness includes static and dynamic components. Many 
factors influence and drive productivity and competitiveness. Investment 
in physical capital and infrastructure alone is not sufficient today. In 
more recent years the good governance, macroeconomic stability, 
education and training, R&D become as important as the capital and 
infrastructure investment. 

 Innovation, talent development and institutional strength continue to play 
a defining role in determining world’s most competitive economies. The 
Global Competitiveness Index calculated by the World Economic Forum 
present the current achievement of the countries during the last few years.  

 Entrepreneurship activities, SMEs and cluster development are three 
important “ingredients” of the economy. 

 The cluster-based approach is a new way of organizing and dividing the 
economy. Clusters are important economic policy tools, which can help 
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enterprises, particularly SMEs, to stay competitive in an increasing 
global competition. The clusters have a significant potential for 
technology transfer, dissemination of innovations, resource sharing, 
marketing, market expansion, which makes them useful instrument for 
enterprise development. 

 Successful clusters are characterised by the following three main pillars:  

(i) Geographically concentration of the interconnected firms.  

(ii) The number of participating partners must reach the critical mass 
both in resources as well in competences; and 

(iii) There is a need and capability to have existing interaction and 
cooperation among the firms. 

 Clusters play an important role in regional development, because they 
contribute to improvement of competitiveness of participating firms, 
creates job and promote marketing of the local products and services. 

 Key elements necessary to foster the development of dynamic and fast 
growing SMEs and clusters should base on 

 A favourable tax environment; 

 A sound and stable macroeconomic environment; 

 A favourable legal environment based on a strict application of  
the rule of law and right of contracts;  

 Large and easy access to financing; 

 Few bureaucratic interference allowing easy entry and exit in the 
market    

 National Policies must follow priorities such as: creating a favourable 
business environment for growth and innovation, diffusion of the 
knowledge, enlargement of the innovation support, mission oriented 
strategies, upgrading human resources, access to skills and competencies, 
abilities to learn, promotion of organizational change, technological 
change, productivity and competitiveness.  

 To increase economic competitiveness, the development of the 
innovation infrastructure and the dissemination methods of research 
results for industrial and commercial applications shall be encouraged 
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 Cluster initiative should be part of the national economic development 
programme. Countries need short and long term strategies, policies must 
encourage the main drivers of innovation. 
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1  Overview 
This paper examines the characteristics of Small and Medium Sized Enterprises 
(later referred as SME) especially the financial behaviour of micro-enterprises in 
Hungary based on the SME Competitiveness Research (Kadocsa, 2015). The article 
aims to present micro-enterprises in Albania and Hungary based on a parallel 
analysis approach using the same questionnaire.  
 
The reason why the comparison is considered for these two countries is related to 
their similar experience. Both of these countries have been through a communist 
era, which strongly affected the countries not only into a socio and political 
perspective, but also into the economic perspective. The main questions arising in 
this article are related to the difference between the thinking and behaviour of the 
two counties. In this article authors are going to examine the differences in SMEs’ 
characteristics. 
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This article aims to describe the main characteristic of Hungarian SMEs especially 
the micro-enterprises in line with the literature review; secondly it aims to analyse 
the financial culture of micro-enterprises in Hungary; thirdly the paper aims to 
examine the characteristics of Albanian micro-enterprises on the basis of responses 
that were given to the same questionnaire used with Hungarian SMEs. As a result 
the authors point out some interesting differences and similarities which turn out to 
be in line with the literature and present primary research and case-studies. 

2  Literature Review 
The economic importance of small and medium-sized enterprises1 (SMEs) in 
Albania and Hungary is unquestionable (Lazányi, 2014a) (Lazányi, 2014b). To 
emphasise this importance this analysis is conducted. In this section a theoretical 
background is provided. 

2.1 Number of SMEs 
Although Hungary and Albania have very different characteristics, they have the 
same proportions of SME sector (Figure 1.) An interesting indicator, found in this 
analysis is the number of active SMEs operating in both countries. For instance, 
Albania has a population of approximately 3.2 million and the ratio of SME divided 
by population is 0,035. Meanwhile in Hungary this ratio is considered to be 0,06 
SMEs per person. (KSH, 2015b), (Musta and Meka, 2015) 

                                                           
1  Small and medium-sized enterprise: According to paragraph 3. § (1) of law XXXIV., 2004. an enterprise may be qualified 

as an SME if:  

a)  the total number of its employees is less than 250 people and  

b)  its annual revenue is maximum 50 million Euros or its equivalent in HUF, or its bottom line maximum 43 million 

Euros or its HUF equivalent. 

(2)Within the SME category an enterprise may be qualified as a small enterprise if  

a)  the total number of its employees is less than 50 people and  

b) its annual revenue or its bottom line is maximum 10 million Euros or its equivalent in HUF, 

(3)Within the SME category an enterprise may be qualified as a micro enterprise if  

a)  the total number of its employees is less than  10 people and  

b)  its annual revenue or bottom line is maximum 2 million Euros or its equivalent in HUF. 
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Figure 1. 

The size of SMEs according to their number of employees.  
(KSH, 2015b), Musta and Meka (2015) 

2.2 Hungary 
According to the data of the Hungarian Central Statistical Office published in 2015 
the proportion of the SME sector is 99.8%, within which 94.8% of all the enterprises 
are micro enterprises in Hungary (KSH, 2015a); 66,9% of the labour force are 
employed by the SME sector. (SBA, 2015). The competitiveness of SMEs has an 
impact on whole of country (Varga-Csiszárik-Kocsir, 2015).  
 
According to the SBA report (SBA, 2015) access to finance is one of two SBA areas 
where Hungary is above the EU average. Hungarian enterprises access easier the 
public financial support, and the banks have more willingness to provide a loan to 
them. Cost of borrowing for small loans is cheaper and total amount of time it takes 
to get paid is a bit shorter in Hungary than in an average EU country. However there 
are more rejected loan applications in Hungary than EU average. (SBA, 2015.) 
 
There are several possibilities for Hungarian SMEs to solve their financial 
problems. The New Széchenyi Plan has been as an efficient support system. It’s 
based on the EU sources, and it provides new tenders for SMEs. Széchenyi Kártya 
- SME Credit Card Programme has been extended, it combines different loan 
product for the SME not only to finance current assets and temporary liquidity 
problems, but to finance their investment. (Kavosz, 2016). Seed capital, business 
angels and venture capital were invigorated by EUR 700 million under the 
JEREMIE Holding Fund until 2011, but these solutions weren’t popular among the 
SMEs. (Borbás, 2013). There are lots of opportunities for tender due to the operative 
programmes of EU multiannual budget for 2014-2020 which includes Programme 
for the competitiveness of enterprises and SMEs (COSME), and Horizon 2020 - 
Framework Programme for Research and Innovation. The tenders provide several 
financial way to reach SME’s goals like non-repayable grants, reduced rate loans, 
and their combination.  
 
The different forms of finance don’t substitute each other equally: the choice 
depends on the laws of tax or liquidation. There can be some rules which motivates 
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the SMEs to get bank loan (eg some reduced rate tax because of the company’s 
loan), or the bank not to give loan. (Antal-Pomázi, 2011) 

Ágnes Csiszárik-Kocsir made a research about the financial strategy of SMEs, and 
it turned out that the small and medium enterprises haven’t got enough capacity and 
financial knowledge to think about the enterprise with finance-consciousness. They 
use own capital at first, and if they need, try to use bank loan, but they had very 
weak relationship with the participation of the financial market (Csiszárik-Kocsir, 
2015). 

2.3 Albania 
According to Musta and Meka (2015), micro enterprises (1 to 9 employees)  in 
Albania constitute the dominant part of the SMEs, up to 95% per cent, 4 per cent is 
constituted by companies with 10 to 49 employees and only 1 per cent is constituted 
by companies with more than 50 employees.  

According to the Institute of Statistics in Albania there has been an increasing trend 
of overall active enterprises in Albania from 2010 until 2014. The same trend stands 
for new entry companies.  

During 2015, due to the implementation of the formalisation reform, many of the 
SMEs which were working under informality conditions, could not support the 
pressure so they are now closed. This accounts for a considerable number of SMEs. 
For instance Bedalli (2016) states that 4.918 SMEs were suspended. According to 
Bedalli (2016), the number of SME being run or managed by foreign owners has 
increased substantially. There has been a 12 per cent increase of the foreign SMEs 
in 2015, compared to 2014. Meanwhile according to ECR Report (2013a) financing 
for small firms is less floating compared to financing for large firms. 

Another factor affecting SME financing needs is the development stage. Firms do 
not have the same funding necessity at every stage. Felkana et.al (2001) states that 
firms at the starting stage usually rely on their own saving or borrowings from 
family or relatives, while during the maturity and later more established stages, they 
usually rely on loan financing. 

Musta and Meka (2015) and Abdulsaleh (2013), state that the financial behaviour 
of firm is determined by many factors such as size (which can be measured as the 
asset size), age (for how long has the firm been into the market), ownership type, 
legal form, location, financial structure, industry sector and the ability to provide 
collateral in support of the loan request. Meanwhile it is also found that even though 
bank financing is more expensive, it generates a higher profitability for firms, due 
to the fact they - because of being monitored by banks, - will use their funds in a 
more efficient way (Keasey and McGuinness (1990).  
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Falkena (2004) states that SMEs tent to seek finance for relatively small amounts. 
The cost of credit assessment and loan and investment monitoring leads to a high 
cot of providing funds for the SME. 

Based on this literature review and different academic perspectives of the main 
authors, the main research question posed in this article is: How do the micro-
enterprises make their financial decisions according to a primary research in 
Hungary and several case-studies of Albanian companies? Based on this research 
question, this study hypothesizes that: The main source of financing for the SME in 
Hungary and parallel to that in Albania (from a certain size onwards?), is bank 
loan. 

3 Data and Methodology 
In this section the data design and methodological approach are discussed. This 
article is a parallel analysis approach based on primary data, collected from small 
and medium enterprises in Albania and Hungary.  

3.1  Data Design 
In Hungary there is a total number 578.708 active SMEs operating within the 
country; 94,8% of them are operating as micro enterprises, which means that their 
total number of employees is less than 10. (KSH, 2015a) The data for SMEs 
operating in Hungary is provided by the Research Workshop for Research and 
Development of Small and Medium-sized Enterprises (Kadocsa, 2015), which 
generates a total number of questionnaire response 407, which is about 0,07% of 
the total SMEs. While in Albania, according to the official data from 2014, the total 
number of SMEs actively operating into Republic of Albanians 112.537. Due to the 
unbalanced data sample, this study is mainly focused on studying the financing 
features of small medium enterprises in both countries. 

3.2  Methodology 
The instrument used to generate the primary data is a questionnaire. The same 
questionnaire is used for SME-s interviewed in Albania and in Hungary. It is 
divided into three main sections. The first section is related to the general profile of 
a company, such as the sector where the company operates, the year it was 
established, number of employees. The second part of the questionnaire analyses 
the financial indicators such as revenues, loan support etc. The third section is 
related to access to tender. The authors have decided to use the first two part of the 
research for this paper.  
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4 Main Findings 

4.1 Hungary 
The main findings of the Research of Competitiveness of SMEs are presented in 
this part of the paper. There are 242 micro-enterprises who have answered the 
research questions, which makes up 59% of all items.  

The graph below (Figure 2.) shows the role of planning in the SMEs’ strategic 
management. Hungarian managers seem to know about the importance of planning, 
but they usually don’t write their plans down, and don’t discuss it with their 
colleagues (together is 41,7%). More than 30% just improvise. 21,5% use and write 
down their Business Plan, but only 4,1% take action after any misbalances are 
noticed comparing the plan and the reality.  

 
Figure 2. 

Role of the Business Plan in terms of strategic management (Edited by the Authors) 

 
Figure 3. 

Reporting with the Accounting Office (Edited by the Authors) 

In Hungary Micro-enterprises use more reports at the same time as noticed on 
Figure 3, nearly a half of them (48%) require data about their revenue and costs, but 
less than 10% of them use EVA, ROI, ROIC rates as information to their decisions. 
However, 27% of micro-enterprises don’t use any report. Figure 2 and 3 show that 
the micro enterprises make decision in a less conscious way compared to the bigger 
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companies according to this research. 

As also stated in the literature review section, financing is a key issue in term of 
operational activity of the micro SMEs. Figure 4 shows the sources of financing for 
SMEs in Hungary. The most common source of financing is from revenues. Owners 
capital and bank loan are listed thereafter, 79% indicated only one source in the 
questionnaire.  

 
Figure 4. 

Financing sources (Editted by the Authors) 

Hungarian SMEs are cautious about their financial decision, especially after the 
economic crisis (Csiszárik-Kocsir, 2015). Most of them never ask for short-term 
and long-term loan (75%, 80%), and only 8% answered that getting short term loan, 
and 5% who said that getting long-term loan is a usual solution for their financial 
problems. (“Very often”, “Often” and “Depends” together). 

  
Figure 5. 

Difficulty of obtaining a short term loan  
(Edited by the authors) 

Figure 6. 
Difficulty of obtaining a long term loan 

 (Edited by the authors) 

Figure 5 and 6 indicate the difficulties in obtaining a short term and a long term loan 
respectively. Obtaining loan from a bank is easy, supposedly due to the well-known 
Széchenyi Kártya – Credit Card Programme for SME which was extended in 2011 
to the long-turn loan products. (KAVOSZ, 2015) Meanwhile most of the SMEs 
responded that the reason why they do not apply for a loan is related to the fact that 
they do not find it necessary to apply for a loan. They use alternative financing 
sources. 
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4.2 Albania 
As presented in the graph below, the majority of the SMEs operating in Albania do 
not conduct a Business Plan, but improvise instead. Nevertheless slightly more than 
20% state that the manager conducts a business plan but does not discuss it with the 
colleagues. 

Figure 2a 
Role of the Business Plan in terms of strategic management (Edited by the Authors) 

 
Figure 3a indicates the frequency of the accountancy reporting. The graph shows 
that slightly less than 30% of the SMEs in Albania stated that they exchange regular 
reporting with the accounting office for reports related to revenues, and other 30% 
state that they get reports related to costs and revenues.  
 

Figure 3a. 
Reporting with the Accounting Office (Edited by the Authors) 
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A specific element is sources from 
relatives and acquaintances, which 
in the case of Albanian SME 
weights for slightly more than 10%. 
This may be explained due to the 
cultural fact that Albanian are very 
related and usually rely on each 
other (Hofstede, 2016.) 

Figure 4a. 
         Financing sources (Edited by the Authors) 

In terms of the frequency of requiring a short time loan the analysis indicates that 
approximately 70% of SME in Albania never or rarely ask for a short term loan. 
Only less than 30% answered that they often, or occasionally - depending on the 
situation - require a short term loan from a bank. In terms of long term loans the 
situation appears to be slightly different and very similar in both countries. More 
than 60% of the respondent SMEs in both countries answered that they never asked 
for a long term loan from a bank. Similar results are revealed for about 20% of the 
respondent SMEs in Albania and Hungary, stating that they rarely asked for a long 
term loan from a bank. The reason beyond the fact that more than 90% of the SME 
never or rarely ask for a long term loan may be related to the bank’s procedures. 
The dominant part of the SME operating in Albania, find it very difficult to obtain 
a loan from a bank; and only 30% of them find these procedure easy.  

 
Figure 5a. 

Difficulty of obtaining a short term loan  
Figure 6a. 

Difficulty of obtaining a long term loan 

Nevertheless, there is also an explanation beyond the responses generated from the 
SMEs in Albania and in Hungary. The results are again similar, despite of financing 
source from relatives; here it is found that a considerable part of SMEs in Albania 
prefer borrowing from relatives because this source has a lower cost compared to 
other funding sources. 
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Conclusions 
According to the primary research and case-studies there are some similarities and 
several interesting differences between Albania and Hungary examining the micro-
enterprises. Both researches indicate that micro-size means less conscious, planning 
in the financial decisions, and less liabilities in the financing. Most of the micro-
enterprises in the two countries answered that they don’t need loans, but while 
Hungarians access to finance easier, Albanians have a difficult administration 
process to get bank loan. Another interesting difference pointed out by the research 
data is that the Albanian companies in the study answered in bigger proportion that 
they ask money for their enterprise from acquaintances rather than the bank not only 
because it’s cheaper and it has less administrative difficulties but due to their 
culture: They are much less individualistic (Hofstede, 2016) than the Hungarians.  
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Abstract: In the literature, considerable attention has been given to the role of suppliers, 
thus companies have been increasingly considering better supplier selection approaches in 
order to attain the competitive advantage in the demanding markets. The aim of this study 
is to provide an effective tool for decision makers (DMs) to help them with evaluation and 
prioritization of current suppliers. Moreover, the supplier prioritization is inherently multi-
criteria decision-making problem (MCDM), with involved high degree of fuzziness. Hence, 
this paper introduces fuzzy decision-making model where dependability assessment of the 
suppliers could be done based on the fuzzy set theory and max-min composition. 
Furthermore, in order to determine supplier dependability, the typical influence indicators: 
Production facilities and capacities (PFC), Delivery (D) and Service (S), were analysed in 
an illustrative example, where proposed model used triangular fuzzy numbers (TFN) to 
establish linguistic description of these three indicators. At the practical level, the results 
and findings of this paper provide decision makers with a complete picture of those 
suppliers that have the highest dependability performance in their supplier network. 

Keywords: Suppliers, fuzzy set theory, Suppliers evaluation 

1 Introduction 

In today’s competitive market proper management of the supply chain 
management is the key to success of every company, where they should know that 
for a company to remain competitive it is crucial to work with its supply chain 
partners [1]. Therefore, supplier evaluation and selection is one of the most 
important components of supply chain, which influence the long-term 
commitments and performance of the company [2]. Thus, supplier selection 
problem has been the focus of numerous studies both theoretical and empirical 
[3,4].  

According to the Meoini, the supplier (vendor) selection problem is an 
unstructured, complicated and multi-criteria decision problem [5]. There have 
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been many analytical models proposed for the supplier selection problem in the 
extant literature [6-10]. Although, earlier studies on supplier selection emphasized 
the traditional approach to supplier selection, which has been to select suppliers 
solely based on price, companies have learned that the sole emphasis on price as a 
single criterion for supplier selection is not efficient. Hence, they have turned into 
to a more comprehensive multi-criteria approach. Recently, these criteria have 
become increasingly complex as: environmental, social, political, and customer 
satisfaction concerns have been added to the traditional factors of quality, 
delivery, cost, and service.  

The idea of this paper is to establish the model for supplier dependability 
assessment according to the fuzzy set theory utilization. Moreover, the fuzzy sets 
were used to analyse several influence indicators on supplier performance. Since, 
this research is still going on, in this phase authors have decided to present the 
results for only three indicators of supplier dependability. Thereby, the proposed 
fuzzy model was used to analyse production facilities and capacities, delivery and 
service (as partial indicators of supplier’s performance), as well as for their 
integration into supplier dependability evaluation. 

This paper is organized as follows: research design and determination of the 
influence factors are discussed in Section 2. In Section 3, a brief overview of 
fuzzy set theory and evaluation methodology are provided. Section 4 covers 
numerical example with aim to demonstrate the application of the proposed fuzzy 
model. Finally, in the Section 5 this paper concludes with results summary and 
suggestions for future research. 

2 Conceptual framework 

Conceptual model of this research is practically summarized in two phases: 

1. Identification of supplier’s dependability indicators, 

2. Development of a research methodology that uses these influence 
indicators for evaluation and prioritization of the suppliers. 

To indicate a set of influence indicators of supplier’s performance dependability in 
supply chains, we surveyed supplier selection literature [5]. For example, even 
Dickson in 1966 found that seven factors, out of 23 analysed, were perceived as 
being the most important [11]. These seven factors, in descending order of 
importance, were: quality, delivery, performance history, warranties and claims 
policies, production facilities and capacity, price and technical capabilities. On the 
other hand, Webber with his associates identified six factors as being most used to 
make selection between suppliers, which varied somewhat from the previous 
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Dickson research, and they included: quality, delivery, price, facilities/capabilities, 
geographical location and technical capability [12].  

Ordoobadi in his research concluded that factors considered in supplier selection 
are sitution specific and each company should develop its own set of factors when 
facing with determing the appropriate supliers [13]. 

In this study three influece indicators of supplier dependability were used, and 
there are shown in Table 1. Based on the past literature and expert opinions [1], 
each indicator was considered through the sets of sub-indicators, that are also 
explain in the following Table 1. 

 

Indicator Sub-indicator 

1. Production facilities and 
capacities (PFC) 

1. Process flexibility 
2. Volume flexibility 
3. Facilities for measurement, calibration and testing 
4. Machine capacity and capability 
5. Handling and packaging capability 
6. Promotion of JIT concept 
7. Training 

2. Delivery (D) 
1. Production lead time 
2. Delivery reliability 
3. Safety and security of components 
4. Appropriateness of the packaging standards 
5. Degree of product matching 

3. Service (S) 
1. After sales services 
2. Spare parts availability 
3. Technical support level 
4. Sales representatives competencies 

Table 1. 
Influence indicators and sub-indicators of supplier dependability 

3 Methodology framework 

In assessing the dependability of supplier’s performance based on the partial 
influence indicators, the fuzzy model has been proposed in this study. 
Furthermore, to establish assessment of supplier’s dependability (SD), a fuzzy 
composition of defined indicators and their synthesis into one fuzzy value was 
performed.  
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In order to develop proposed research model based on the fuzzy set theory, it was 
required to define:  

1. Linguistic variables and their description through a membership function, 

2. Establish rules of the fuzzy composition and appropriate models of 
integration and defuzzification.  

The main advantage of the concept of fuzzy sets is ability to addresses uncertain 
and ambiguous information. Hence, in this research scale with five linguistic 
variables (1-poor, 2-adequate, 3-average, 4-good, 5-excellent) was used to express 
uncertainty and vagueness in the structure of input data. In addition, fuzzy sets can 
be presented by membership function, which usually takes triangular or 
trapezoidal shape. Whereby, membership function is a curve that defines how 
each point in the input space is mapped to a membership value between 0 and 1. 
In figure 1, trapezoidal membership function is shown, which represents linguistic 
variables used in this study. Numeric values j=1,…,5 represent measurement units 
for supplier’s dependability, as well as for the influence indicators of supplier 
dependability: production facilities and capacities (PFC), delivery (D) and service 
(S). 

 1                 2                 3                 4                 5                           j

m

1

0.75

0.5

0.25

0

poor       adequate      average        good         excellent    

 
Figure 1 

Fuzzy sets for linguistic variables 

As a result, partial indicators of supplier’s dependability can be expressed by 
following membership functions: 

),.....(),.....(),.....( 5
S

1
SS

5
D

1
DD

5
PFC

1
PFCPFC mmmmmmmmm                (1) 

Furthermore, mathematical analysis was realized with aim to determine the level 
of supplier’s dependability, where determination of relations and synthesis of 
partially considered indicators PFC, D, S was completed based on the max-min 
composition concept [14-16]. Additionally, it can be stated that all influence 
indicators (PCF, D, S) that cause dependability of supplier’s performance (SD), 
have equal influence on SD, so max-min composition followed by Best fit method 
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[14], will be used in this study to simultaneously treats the partial indicators onto 
composition indicator. 

The following methodology is proposed to obtain overall supplier’s dependability: 

Step 1. Determining the maximum number of combinations of membership 
functions for the considered fuzzy sets of influence indicators in model, where 
C=j3=53=125. That means, each of these combinations represents one possible 
synthesis of supplier’s dependability: 

 ,,,SD 5,....,1j
S

5,....,1j
D

5,....,1j
PFC


mmm  for all c= 1,…,C                                       (2) 

However, to obtain outcomes o based on the defined combination, only non-zero 
values are taken into account: 

0If 5,...,1j
S,D,PFC m

  it follows that o=1,…,O, where OC                               (3) 

Step 2. Further, for each outcome its value c is then calculated by following 
formula: 

 
3

S,D,PFC
c

j

c


                                                                                            (4) 

where running variables in sum represent measurement values j=1,…,5 for the 
influence indicators of supplier dependability: production facilities and capacities 
(PFC), delivery (D) and service (S). 

Step 3. In the next step, for each obtained combination the minimum value of 
mPFC,D,S should be determined, where outcomes are grouped according to their c, 
ie. by the size of j (j=1,…,5). 

},,,min{MIN 5,...,1j
S

5,...,1j
D

5,...,1j
PFCo


mmm for all o=1,…, O                                 (5) 

Step 4. For previously identified minimums of mPFC,D,S for each group and 
outcome, maximum should be found between these values. Where maximums 
should be obtain for the each value of j (j=1,…,5) by using next formula: 

},MINmax{MAX oj  for every j                                                                  …  (6) 

As a result, dependability of supplier’s performance (SD) is calculated: 

),...,()MAX,...,MAX( 5
SD

1
SD5j1jSD mmm                                                      (7) 

Step 5. Additionally, the Best fit method is used to transform SD expression, 
obtained by formula 7, into a form that defines grade of membership to fuzzy sets 
presented in Figure 1[14]. This methodology calculates distance d between mSD, 
obtained by the previous steps, and each of the expressions (1-poor, 2-adequate, 3-
average, 4-good, 5-excellent) according to the Figure 1. Hence, to represent the 
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degree to which SD is confirmed to each of fuzzy sets in Figure 1, next formula is 
used: 




mm

5

1j

2j
Hi

j
SDii )()H,SD(d                                                                          (8) 

where: i=1…5, Hi{excellent, good, average, adequate, poor} 

and according to the Figure 1: 
)1,25.0,0,0,0(excellent m , )25.0,1,25.0,0,0(good m , )0,25.0,1,25.0,0(average m  

)0,0,25.0,1,25.0(adequatem , )0,0,0,25.0,1(poor m .                                           (9) 

It could be concluded that the closer the SD is to the ith linguistic variable, smaller 
is di. Also, if distance di is equal to zero, SD should not be compared to other 
expressions [15]. 

Suppose dimin (i=1,…,5) is the smallest among the obtain distances for SD and let 
i (i=1,…,5) represents the reciprocal of the relative distance, which is calculated 
as the ratio between corresponding distance di and dimin, then i can be formulated 
as: 

5...1i,
d/d
1

minii
i                                                                                  (10) 

If di=0 it implies that i=1 and others are equal to zero. Thereby, i can be 
normalized as follows: 

1,5...1i,
5

1i
i5

1i
i

i
i 




 
 



                                                                  (11) 

Each i represents the extent to which SD belongs to the ith defined fuzzy sets 
expressions in Figure 1. Thus, i  could be understood as a degree of the 
confidence that SD belongs to the ith SD expression. Finally, the expression for 
the dependability of supplier’s performance could be obtained as [16]: 

)}"excellent",(),"good",(
),"average",(),"adequate",(),"poor",{(SD

5i4i

3i2i1i









                                (12) 

Step 6. In the last step defuzzification is done. Where, defuzzification of obtained 
expressions for the dependability of supplier’s performance SD is realized by 
center of mass point approach [17], according to following formula: 
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











 5

1i
i

5

1i
ii C

Z                                                                                                (13) 

where C is numerical equivalent for linguistic variables (1-poor, 2-adequate, 3-
average, 4-good, 5-excellent). 

4 An illustrative example  

As an illustrative example of evaluation of supplier dependability, comparative 
analysis of three suppliers is performed for company XYZ. This company is faced 
with a task of making analysis of its current suppliers, based on their past 
performance and cooperation.  

The application of the proposed model in this study was initiated by collection of 
expert’s judgements and estimations. Five experts (analysts) were interviewed and 
their task was to fill the questionnaires regarding influence sub-factors, presented 
in Table1. Further, the obtained ratings were then averaged and rounded within 
each factor, in order to get discrete rates (1-poor, 2-adequate, 3-average, 4-good, 
5-excellent) for considered influence indicators of supplier’s dependability 
(production facilities and capacities (PFC), delivery (D) and service (S)). Hence, 
the results of experts evaluation of PFC, D, S are summarized in Table 2. 

 

Expert 

Linguistic variables 
Supplier 1 Supplier 2 Supplier 3 

PFC D S PFC D S PFC D S 

Expert 1 adequate poor poor average excellent good good excellent excellent 

Expert 2 average average average good good good good excellent excellent 

Expert 3 good good good average good good good good good 

Expert 4 good good good good good good average good good 

Expert 5 average good average good excellent excellent good excellent excellent 

Table 2. 
Expert’s evaluation of influence indicators PFC, D, S 

First, the dependability of the first supplier’s performance is calculated.  
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Based on the given rates of five experts it can be concluded that production 
facilities and capacities (PFC) was evaluated as good by two experts (2/5=0.4), as 
average by two experts (0.4), and as adequate by one expert (0.2). Thereby, the 
assessment of PFC is obtained in the form: 

)excellent/0,good/4.0,average/4.0,adequate/2.0,poor/0(PFC1                    (14) 

Same, the assessments for D1 and S1 are obtained: 

)excellent/0,good/6.0,average/2.0,adequate/0,poor/2.0(D1                        (15) 

)excellent/0,good/4.0,average/4.0,adequate/0,poor/2.0(S1                         (16) 

Further, these assessments are then mapped on fuzzy sets in the Figure 1 in order 
to obtain fuzzy membership function of each influence indicator based on the five 
linguistic variables j (j=1,…,5). In Table 3 (last row) result of fuzzy membership 
function for PFC1 was obtained, where each of expression in (9) is weighted by 
values from assessments in (14), for each linguistic variable respectively. 

 
 1 2 3 4 5 
poor0 10 0.250 00 00 00 
adequate0.2 0.250.2 10.2 0.250.2 00.2 00.2 
average0.4 00.4 0.250.4 10.4 0.250.4 00.4 
good0.4 00.4 00.4 0.250.4 10.4 0.250.4 
excellent0 00 00 00 0.250 10 

PFC 0.05 0.30 0.55 0.50 0.10 

Table 3. 
Calculation of specific values of fuzzy sets for PFC 

From the previous Table 3, it follows that: 

)1.0,5.0,55.0,3.0,05.0(1PFC m                                                                            (17) 

Also, based on the assessments in (15) and (16) for the first supplier, specific 
fuzzy form for D1 and S1, are calculated as: 

)1535,0.65,0.0.2,0.1,0.(1D m                                                                             (18) 

).5,0.5,0.10.2,0.15,0(1S m                                                                                  (19) 

These fuzzificated assessments (17), (18) and (19) are then used in the max-min 
composition in order to be synthesized into assessment of SD1. Following the 
proposed methodology steps in this research, a number of possible combination 
with the values of membership functions in fuzzificated assessments (17), (18) and 
(19) different from zero, are only taken in analysis. In case of the first supplier’s 
SD1 it is possible to make 125 combinations, since all values in fuzzificated 
assessments (17), (18) and (19) are different from zero, hence C=53=125. Further, 
the first outcome out of 125 outcomes in Table 4 would be for combination 1-1-1, 
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which means that SD1=(0.05,0.2,0.2), where based on the formula (4) outcome 
value is 1-1-1=(1+1+1)/3, as well as the minimum for this outcome value 
according to the formula (5) is 0.05. Other combinations, outcome values and their 
corresponding minimums are shown in Table 4.  

 
  Combination   m MIN 

No. PFC D S  PFC D S 1 2 3 4 5 

1. 1 1 1 1 0.050 0.200 0.200 0.05 0 0 0 0 

2. 1 1 2 1 0.050 0.200 0.150 0.05 0 0 0 0 

3. 1 1 3 2 0.050 0.200 0.500 0 0.05 0 0 0 

. 
. . . . . . . . . . . . 

124. 5 5 4 5 0.100 0.150 0.500 0 0 0 0 0.1 

125. 5 5 5 5 0.100 0.150 0.100 0 0 0 0 0.1 

MAX 0.2 0.2 0.5 0.5 0.1 

Table 4. 
Structure of the max-min synthesis of the first supllier’s SD 

Finally, membership function of the first supplier’s SD1 is obtained from the last 
row in Table 4, as follows: 

)5,0.5,0.10.2,0.2,0.(1SD m                                                                                  (20) 

Based on the Step 5 in proposed methodology, Best fit method is further applied 
with aim to gives final assessment of SD for the first supplier. 

Hence, distances di for the first supplier assessment, are calculated as: 
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where dimin=d3=0.604. Thereby, the reciprocals of the relative distances are then, 
based on the formula (10), as follows: 
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and corresponding normalized values based on the formula (11) are then: 
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Finally, assessment of dependability of the first supplier’s performance is obtained 
in form (12): 

)}"excellent",150.0(),"good",256.0(),"average",273.0(
),"adequate",168.0(),"poor",153.0{()}"excellent",(),"good",(
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      (24) 

In the same way, in this study we have assessed SD of other two suppliers: 
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                                   (25) 

At the end, if these SD assessments of considered suppliers are defuzzificated by 
center of mass point approach and formula (13), we can obtain the crisp values of 
SD’s as: 
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From obtain results it can be concluded that the first supplier’s dependability is 
mostly estimated as average in extent of 27.3%, the second supplier is in great 
extent assessed as good (43.8%), and the third supplier is in great extent assessed 
as excellent (37.5%). Therefore, it could be stated that third supplier has highest 
assessed dependability in comparison with other two suppliers. What more, 
calculated Z values (defuzzifiacted-crisp values) also confirm and complete this 
conclusion, which can be also seen based on the illustration in Figure 2. 
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Figure 2 

Results of suppliers dependability assessments 

Conclusions 

In this study, fuzzy evaluation model has been introduced to help decision makers 
with their decisions regarding rating and prioritization of the suppliers in their 
organization. Therefore, the proposed methodology could be very useful to the 
current state of knowledge, since it initiates new unconventional approach to the 
supplier selection problem.  

The results of illustrative example that have been presented in this study, 
confirmed applicability of the proposed model. Moreover, the advantages of this 
fuzzy logic approach are clearly explained and implemented. Where, the most of 
the issues regarding decision-making process are covered, starting with the 
elimination of imprecision and uncertainty in expert judgments by using linguistic 
rates (qualitative phase), and then followed by effective quantitative decision-
making analysis such are max-min synthesis and the Best-fit method, in order to 
obtain the priority list of considered suppliers. 

As it was stated, this paper gives the preliminary results of the author’s research 
that is still in progress, and which is dealing with the supplier selection problem. 
This research continues with a focus on development of upgraded methodology, 
where additional influence factors will be added in the current fuzzy model, as 
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well as the importance of these indicators will be investigated and implemented in 
a future model. 
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Abstract: However information security is supported by national and international 
recommendations, standards and laws, their implementation fail to deliver the expected 
results in several cases. In our fast changing world information plays a central role in the 
operation of organisations. Implementation of information security it is a must for 
organisations in order to maintain and improve their competitiveness. Companies are 
working to attain information security by implementing the requirements of ISO/IEC 27001 
standard. Governmental institutes follow the instructions of implementing regulations of 
the legislation in place. The failure of organisations in attaining information security may 
have several reasons. Our research in this topic reveals that several times the Information 
Security Management System (ISMS) implemented does not fit the operation of the 
organisation, its regulations are not applied or simply are not brought into force. There are 
several ways to implement information security. The most commonly adopted way of 
implementation is the development of an ISMS and building information security measures 
around it. Some organisations develop integrated management systems, others implement 
information security measures in their organisational processes. Applied methods have 
impact on the effectiveness of implemented information security systems. This study 
uncovers the most common deficiencies of ISMS. Analyses and compares the most 
commonly adopted implementation methods based on the acquired professional experience 
and scientific literature considered relevant by the author. Comparative analysis, uncovers 
the strengths and weaknesses of applicability and risk of these implementation methods in 
different operating environments. As a result organisations may use the outcomes in 
selecting implementation methods to attain information security and handle their risks 
successfully. 

Keywords: information security, method, comparative analysis 

1 Introduction 

Nowadays most of the organisations depend on information processing services. 
These services can be delivered by the organisations themselves, partners or 
service providers. Sometimes organisations outsource some of their business as 
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well as management and operation processes. In this environment employees and 
partners process information in order to efficiently and effectively execute 
processes, improve and maintain the competitiveness of their organisation. 

According to the international standard ISO/IEC 27001, information security 
means confidentiality, integrity and availability [1, 2]. The fact that we mention 
information security, means that this is not only a technological question. During 
its implementation all possible occurrences of information available in the 
organisation should be considered.  Complex information protection measures 
should be placed in operations which support activities of organisation processes 
executed by employees and partners to enforce security, independently of whether 
they are supported or not by information systems. Security measures according to 
the threat types can be classified into physical, logical, organisational and life-
cycle related categories. 

Organisations depending on their sector and development level apply different 
types of information technology. The threats affecting the data stored and 
processed by information systems, depend on the applied technology. Security 
measures applied to protect information systems should align to their implemented 
infrastructure. 

However, today the business data and information is stored and processed in 
information systems, printed and spoken versions may occur as well. According to 
this, there are significant information security threats beyond those, related to the 
information systems, so information should be protected not only in the 
information systems, but in every occurrence. 

The most significant platform independent information security threat is the so 
called social engineering, which exploits the ignorance, gullibility and helpfulness 
of the users. Several research papers pay attention to the fact that the user is the 
weakest point in the protection of information assets. Amongst others [3, 4, 5] 
Jeimy J. Cano a The Challenge of Transferring Failure in a Digital, Globalized 
World mentions that the security of most valuable information of the organisation 
depends on the correct processing by the personnel accessing it [6]. 

The other common source of threat is the false sense of security awareness, which 
means that the organisation and its senior management believes, that the security 
of information is complete in the organisation and nothing threatens it, while there 
are gaps in the security measures and applied information security tools. 

2 Data Protection and Data Protection Acts 

Most of the organisations uses, stores and processes personal data. Processing and 
management of personal data shall adhere to the national and international 
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legislation on data privacy. Governmental organisations process personal data, 
while respect local and international legal requirements of personal data protection 
as well as the principles of transparency. The Hungarian Act CXII of 2011 on 
information self-determination and freedom (ISDF) conditions which should be 
fulfilled by organisations handling personal information. The regulations of ISDF 
state that steps shall be taken to ensure that the confidentiality of personal 
information is protected. This Act requires the organisations handling personal 
information: 

 to ask consent of the data subject to use the information for the given 
purpose; 

 to announce the processing of personal information to the supervisory 
authorities; 

 to keep records of personal information handling activities (forwarding 
and processing); 

 to provide information to the data subjects upon their request, about their 
processed and forwarded data to the processing organizations; 

 to ensure that personal data is not accessible by unauthorized persons [7]. 

The data protection requirements fulfill the principles of confidentiality, so it is 
closely related to information security. This means that organisations should use 
all of the available measures to guarantee the confidentiality of the personal data. 

In the Hungarian public sector, the implementation of information security is 
enforced by the Act L of 2013 (ISA) [8] and its implementing regulations, mainly 
the Ministry of Interior decree 41/2015 (ISAIR) [9] which is based on NIST SP 
800 53 [10] and ISO/IEC 27001:2013 [2] standards, but somewhat deviates from 
their requirements. The ISAIR of ISA focuses on the processed personal data 
amount when classifying information systems into security classes [9]. 

In the financial sector, in addition to the bank security and banking privacy legal 
requirements several standards and frameworks enhance information security. The 
most important of these are the EN ISO 9001:2015 and ISO/IEC 27001:2013, 
ISO/IEC 20000-1:2011, PCI DSS (Payment Card Industry Data Security 
Standard) standards, COBIT 5 developed by ISACA. Opposite to ISO/IEC 27001 
standard the application of which is optional in the financial sector, the PCI DSS 
standard is publicly available and its application is mandatory for every 
organisation handling credit card data transactions [21]. 

On the other hand Omar Y. Sharkasi in the article entitled Addressing 
Cybersecurity Vulnerabilities draws attention to the fact that the legislation 
emerging all around the world to address information security, put the emphasis 
on the compliance, but neglect the advisory part. The author refers to the 
following improvements areas of information security [11]: 
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 asset inventory and data classification; 

 emerging technology risk; 

 the effectiveness of risk assessment; 

 data residency and cloud computing risk; 

 handling of the internal threat; 

 end point security; 

 dealing with legacy systems; 

 file sharing applications; 

 maturity of security and remote access; 

 cybersecurity test tools. 

The national and international standards, legislation and best practices emphasize 
the risk based protection of information assets and promote the building of an 
ISMS. To attain this, all data handled by organisation should be collected.  
Business and operation processes should be analysed in order to identify risks 
affecting information security. Although the data and organisation processes drive 
the information security, attention should be paid to the process execution 
environment: size, location, business strategy, and financial situation of the 
organisation [12, 13]. The ISMS should be aligned to the business needs, should 
underpin business process execution, should have sufficient funding and provide 
adequate security to the organisation.  

If the information security is over-regulated by the ISMS, the requirements fulfil 
the legal and organisational needs, but make expensive the implementation of 
security measures and execution of business processes.  

If the information security regulation provided by the ISMS is weak, compliance 
with the regulation does not provide the necessary rules to enforce appropriate 
security for the information assets of the organisation. 

The regulation environment of the organisation (legal environment and by-laws of 
the organisation) influences the boundary conditions of the developed ISMS. It 
determines the applicable information security classes, the classification rules for 
data and information systems and the minimum of security measures and assets 
[9] to be applied. For state and governmental organisations the ISA and ISAIR 
define the security requirements. For banks and insurance companies the 
information security requirements are determined by the legal environment of the 
financial sector. 
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3 Quality Assurance, Controls and Measures 

In several cases participation in tender procedures is limited to organisations 
having internationally recognized EN ISO 9001:2015 Quality Management 
Standard [14] certification. For organisations participating in NATO (North 
Atlantic Treaty Organisation) tender procedures, there are further quality 
management requirements under the name AQAP (Allied Quality Assurance 
Publications). This means that organisations having such certificates have a clear 
advantage compared to those which do not have. Recognizing this advantage, 
organisations implemented quality management systems and have certified their 
operations.  

The implemented quality management systems usually support not only the 
business, but the operation processes of organisations too. This usually includes 
the implemented information systems life-cycle management processes in the 
organisation. This means proper information handling, to ensure integrity of data 
necessary for process execution, which is one of the most important components 
of information security. 

COBIT 5 is the leading framework for the governance and management of 
enterprise IT developed by ISACA [15]. It is built around the idea that the role of 
IT systems is to enable business processes and generate value for organisations. It 
is based on the following principles: 

 Meeting Stakeholder Needs; 

 Covering the Enterprise End-to-end; 

 Applying a Single, Integrated Framework; 

 Enabling a Holistic Approach; 

 Separating Governance from Management. 

This framework groups IT governance processes in five domains:  

 Evaluate Direct and Monitror (EDM); 

 Align, Plan and Organise (APO); 

 Build, Acquire and Implement (BAI); 

 Deliver, Service and Support (DSS); 

 Monitor, Evaluate and Assess (MEA). 
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The framework uses maturity model to measure the maturity of processes. This 
model enrols processes in maturity levels: 

 0. incomplete process – no evidence of systematic achievement of the 
process purpose; 

 1. performed process – the implemented process achieves its purpose; 

 2. managed process – process implemented in managed mode (planned, 
monitored, adjusted); 

 3. established process – performed process implemented using a defined 
process; 

 4. predictable process – established process with defined limits to achieve 
its process outcomes; 

 5. optimizing process – predictable process continually improved to meet 
relevant and planned business goals. 

The maturity level of executed processes reflects the maturity level of the 
operation and structure of the organisation, which determines the ability to defend 
itself against information security attacks. 

COBIT 5 support information security with the following publications: 

 COBIT 5 for Information Security – supports information security with 
best practices and methodologies regarding daily operations [16]; 

 COBIT 5 for Risk – helps implementations of risk analisys based on 
COBIT 5 [17]; 

 COBIT 5 for Assurance – provides detailed guidance to IT and internal 
auditors [18]. 

5 ISO/IEC 20000 standard and ITIL best practices 

In case of large organisations the important business processes and services are 
supported by several IT services. The design, procurement, implementation, 
operation, continual improvement and professional retirement of these IT services 
– functions, infrastructure and processes – play an important role in the delivery of 
supported business services. 

The IT Information Library (ITIL) originally developed by the British 
Government is an internationally accepted collection of best practices regarding IT 
Service Management (ITSM). It focuses on optimized delivery of IT services, i.e. 
providing high quality IT services at best prices. Opposed to the standards and 



S. Dombora 
Characteristics of Information Security Implementation Methods 

63 

COBIT which define requirements, ITIL provides best practices as 
implementation guidelines of ITSM, but the ISO/IEC 20000 standards family 
based on ITIL provides certification possibilities. The ISO/IEC 20000-1:2011 
defines the requirements for a service management system [19]. The ISO/IEC 
20000-2:2012 provides guidance on the application of service management 
systems, including best practices for service management processes [20] within 
the scope of ISO/IEC 20000-1:2011. 

Large organisations operate several IT services and maintain a lot of IT assets. To 
facilitate their IT operation they need an IT asset database and incident tracking 
system. Several open source and commercial IT systems are available on the 
market, which support ITSM processes. The usage of these systems facilitate the 
availability of IT services and improves integrity of information processed by 
organisations. 

7 Relationships of Information Security, Quality 
Assurance and IT Service Management 

In an increasing number of cases information security is regulated by the legal 
environment. However having ISO/IEC 27001:2011 standard certification it is not 
mandatory, organisations being certified have a clear business advantage. Because 
the value creation, high quality and cost-effectiveness of IT services is 
indispensable in supporting business services, the implementation of COBIT 
framework and ITIL best practices is straightforward.  

Although the presented standards and best practice frameworks support different 
disciplines, they overlap, but complement each other as well. This 
interdependence promotes their integrated implementation. The International 
Standard Organisation recognizing organisations need to comply with more than 
one management standard, started to align standard structures to each other. To 
attain this, they proposed new management standard development guidelines and 
made proposal for common structure schema in the “High level structure, identical 
core text, common terms and core definitions” [22] published in the ISO/IEC 
Directives, Part 1, Consolidated ISO Supplement 6th edition 2015.  

Regarding information security the following interdependence can be established 
between quality assurance (EN ISO 9001, AQAP) , ITSM (ISO/IEC 20000, ITIL) 
and information security (ISO/IEC 27001, COBIT5, ISA) management systems. 
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Figure 1.  

Interdependencies of insormation security, quality assurance and ITSM 

8 Implementation of Information Security 

Information security is a dynamic state. It depends on the ISMS and security 
measures implemented by the organisation.  These security measures may consists 
of: security awareness of employees, implemented by-laws, infrastructure, 
implemented information systems, etc. To ensure information security changes in 
business goals, local and international legislation should be taken into account as 
they affect the services, products, infrastructure and operation of organisations. 

The information security is influenced by several factors. The continually 
changing technology and infrastructure, the daily emergence of new security holes 
in software, the usage of smart phones, mobile and cloud computing, the 
widespread of cyber-attacks and advanced persistent threats (APT) constitute 
serious ongoing risks and present challenges for organisations. Thus periodic 
analysis of security risks and implementation of security measures do not provide 
the necessary information security level. To ensure appropriate information 
security, organisation change management process should be implemented to 
detect emergence of new security risks and enable implementation of the 
necessary countermeasures. 

Implementation of information security can be achieved using several 
methodologies. The following chapters describe the most common methods, then 
an analysis of them outlines their advantages and disadvantages. 
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8.1 Standalone Implementation of Information Security 

In case of standalone implementation of information security based on ISO/IEC 
27001 / ISO/IEC 27002 standard, the development of appropriate ISMS plays a 
central role. To develop suitable ISMS organisations should analyse: 

 the structure of the organisation; 

 the by-laws of the organisation; 

 the data processed by organisation; 

 the business processes of the organisation; 

 the business support operations processes of the organisation; 

 the info-communication and IT infrastructure of the organisation 

regarding compliance to the local and international legislation and standards. The 
ISMS consists of rules and procedures, require security measure implementation 
to enhance information security. If any non-compliance is found during the 
analysis, plans should be developed to eliminate the gaps. To develop appropriate 
ISMS, security measures and operating procedures, organisations should consider 
the requirements imposed by legislation and standards, technical and financial 
capabilities of the organisation. Security awareness plays a central role in the 
implementation of information security too. Beyond security awareness education, 
employees should be involved in the implementation of security measures, to 
improve their attitude to information security. 

To attain a steady information security state, organisations should implement a 
cyclic information security planning process, consisting of the following tasks: 

 analysis of current situation – gathering of data assets, identification of 
organisation processes, assessment of information infrastructure; 

 threat analysis – identification of relevant threats regarding data, 
processes and infrastructure of the company; 

 suggestions for immediate actions – if there exist threats, which can be 
handled with minimal resources and efforts; 

 risk analysis – analysis of damages (economic, prestige, legal) caused by 
identified threats in case they realize, identification and ranking of risks, 
development of risk handling proposals; 

 decision on risks to be handled – based on the risk analysis and handling 
proposals; 

 Implementation of security improvement measures. 
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8.2 Integrated Implementation of Information Security 

In several cases organisations have implemented or plan to implement quality 
management and IT service management systems too. In these cases organisations 
should consider implementation of the ISMS integrated with these management 
systems. 

ITIL as the best practice of ITSM covers the life-cycle of IT services from the 
service strategy through service design, service transition, service operation and 
continual service improvement until retiring them. Its recommendations consider 
information security and quality management, but does not cover them. 

The organisations operating EN ISO 9001 standard based quality management 
system covering the whole organisation, have quality assurance processes in place 
for the management of business and operations processes. Their quality assurance 
activities ensure integrity of the information used in business activities to provide 
high quality products and services. 

In case of organisations which operate quality management and ITSM systems, 
most of the requirements of ISO/IEC 27001 standard are available incorporated 
into business, management and operation processes. The requirements not already 
incorporated in organisation processes, can be easily identified using gap analysis, 
then implementation plans should be developed to integrate them into the 
management system of the organisation. 

In case of parallel implementation of quality, information security and service 
management system, considering that International Standard Organisation 
developed a common management structure schema to support the integrated 
implementation, development of an integrated management system should be 
considered first, then filled in with the requirements of the standards. 

As the requirements of these standards overlap partially and complement each 
other, their requirements should be compared and filtered to exclude the 
redundancy. To support this, correlation, tables were developed which help 
selection of the requirements which should be implemented. The implementation 
order of the requirements of standards may be influenced by the legal 
environment, but should be considered that information security measures are 
supported by quality and ITSM system processes. 

8.3 Process Oriented Implementation of Informtion Security 

Because nowadays the operation of business, management and operation 
processes cannot be imagined without processing, storing and forwarding 
information, the employees executing organisation processes must protect the 
information they work with. 
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In case of process based information security implementation opposite to 
standalone and integrated implementation methods, the main focus is on 
information protection during process execution. This brings into the light the 
quality management tasks based on EN ISO 9001 standard too. During process 
based implementation it is need for: 

 detailed assessment and modelling of business processes [27]; 

 risk assessment of business processes and ordering them by criticality 
[26]; 

 process execution analysis and for process activities [25]: 

o identification of the affected data; 

o determination of the criticality of processed data; 

o determination of the accessible/modifiable set of data for the 
execution roles [24]; 

 training data, process and application owners and participants in process 
execution to protect the processed data; 

 preparation of the IT infrastructure and supporting processes to protect 
the processed data; 

 training employees to the secure execution of IT systems supporting 
organisation processes; 

 implementation of ISO/IEC 20000 standard or ITIL based ITSM 
processes complemented with ISO/IEC 27001 standard requirements; 

 development and implementation of the missing ISMS regulations and 
procedures based on ISO/IEC 27001 or ISA and ISAIR; 

 organisation change management process implementation to enable 
detection of information security risks; 

 periodic review of organisation processes information security. 

The process oriented implementation of information securtiy, improves IT system 
security by enabling data protection by design technics [23]. 

An implemented EN ISO 9001 based quality management system facilitates the 
information security system process based implementation. It is indispensable the 
participation of professional process management and IT service management 
consultants in the implementation. Process management training to the data and 
application owners is critical to the process based implementation of information 
security. 
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9 Commparision of Information Security 
Implementation Methods 

The following table compares the different kind of information security 
implementation methods advantages and disadvantages. 

 

Method Advantages Disadvantages 

Standalone 

 It is easy to identify the 
requirements of the 
standard or law chosen as 
basis for implementation. 

 Verification of 
materialization of the 
planned security measures 
is easy. 

 Lower initial cost. 

 Risk that criteria formulated in 
the ISMS  may not realise in 
practice. 

 The risk of too strict by-laws, 
which are: 

o unenforcable; 

o obstruct the work; 

o genetrate additional cost. 

 Risk that affected employees 
who does not participate in the 
development of by-laws, will 
not comply with them. 

 Risk that implementation does 
not address the specific details 
of the business/ operating 
processes. 

 The standard and laws does not 
provide practical guidance on 
implementation of security 
measures. 

 IT may happen that the 
implemented security measures 
does not ensure the necessary 
protection. 

Integrated 

 ITIL best practices 
provide guidance on 
development and 
implementation of some 
security measures. 

 Verification of the 

 The requirements to be applied 
have to be selected from the 
requirements of standards and 
laws selected for 
implementation. 

 The inadequately designed and 



S. Dombora 
Characteristics of Information Security Implementation Methods 

69 

Method Advantages Disadvantages 
planned security measures 
materialization is easy. 

 The security measures 
designed and implemented 
according to the quality 
management system meet 
the expectations. 

implemented  ITSM processes 
obstruct the work. 

 The risk too strict by-laws, 
which are: 

o unenforceable; 

o obstruct the work; 

o generate additional cost. 

 Risk that affected employees 
who does not participate in the 
development of by-laws, will 
not comply with them. 

 Risk that implementation does 
not address the specific details 
of the business/ operating 
processes. 

 Higher initial cost. 

Process 
based 

 With detailed analysis of 
organisation processes, 
higher level security level 
can be attained. 

 IT is suitable for 
implementation in small 
organisations with few 
processes. 

 The implementation cost 
depends on the number of 
organisation processes. 

 In case of large number of 
organisation processes, the 
implementation depends more 
on process owners and 
participants, so in some 
conditions it may fail. 

 The development and 
implementation of ITIL based 
support processes is 
indispensable for a successful 
implementation. 

Figure 2.  
Comparision of information security implementation methods 



Management, Enterprise and Benchmarking in the 21st Century 
Budapest, 2016 

70 

Conclusions 

Whatever information security implementation method (standalone, integrated, 
process based) is selected: 

 requirements of standards and laws should be fulfilled; 

 management support is critical to achieve the goals; 

 supporting stakeholder needs, facilitate implementation of information 
security; 

 ITSM implementation support information security implementation. 

Standalone implementation worth considering in the case when no other 
management standards are implemented nor planned. 

The process based information security implementation method: 

 uses a bottom-up approach, therefore facilitates realization of higher level 
security awareness; 

 is straightforward to implement in organisations with small number of 
organisation processes; 

 is more challenging to carry out in organisations with large number of 
organisation processes. 

Integrated implementation of information security with ITSM and quality 
management, support practical IT service management and provides better quality 
business process support. 
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Abstract: The digital age – although differently in each sector and area – is present in the 
life of all the companies. It means not only the IT support of planning, production, 
manufacturing, warehousing, trading, etc. processes, because they have already been 
applied for several decades and developed permanently. The digital age strongly affects the 
entire company, all the divisions, departments, sites, and all the employees and executives 
working there. The concept of digital workplace, however, goes beyond the traditional 
physical framework of the company, because teleworkers, suppliers and customers are also 
connected into the IT processes. The information has become a new type of economic 
commodity, acquiring, possessing or owning it, and the control above it has become an 
increasingly serious and complex aspect of the company’s success. In spite of the fact, that 
the success of the business is the well-understood interest of the company’s stakeholders 
(employees, employers, owners, suppliers, etc.), in a lot of cases the (not always) ethical 
hackers dealing with social engineering are able to find the weak points of the company’s 
information system through the human side of information security, due often to human 
negligence and irresponsibility. Our own research – involving more than 400 people from 
the executive staff of Hungarian companies – has led to the conclusion that only a very few 
of them have appropriate information security awareness. Therefore a chapter of our study 
introduces some possible forms of human attacks against digital workplaces and the 
prevention of these attacks. 

Keywords: information security, social engineering, digital age, organization, workplace, 
employee 
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1 Our present age, the digital age 

1.1 Introduction 

The digital age first had existed parallel with, but later replaced the information 
age. The most typical feature of digital age [1] is that the phenomena, reaching us 
from the outside world and perceived (heard, seen, etc.) or not perceived by our 
senses, are digitalized at the earliest possible stage of information processing. 
These products can be shared with much more people and more quickly 
(contagious spreading) than conventional goods. When a digital date/information 
is entered in a network environment, it becomes practically undeletable. The 
digital age started in the first decade of the 21st century. Although its antecedents 
had been described earlier [2], the fundamental works were published later [3], 
and [4], as well as [5] and [6]. The digital age has brought some new economic 
and social models and some processes have begun in the information society with 
the help of which people (including all the aspects of the concept) have started to 
use IT devices and applications (hardware and software) on a daily level, and they 
have become connected with each other regardless of their distance in the physical 
world (wired world). In addition to money (and sometimes even overtaking it), 
information (the sacrifice made for obtaining it, the content, the analysis of its 
content, etc.) has been gaining weight. 

1.2 Employees in the digital age 

At the moment the groups of veterans, baby-boomers, X, Y, Z and the alpha 
generations can be distinguished in the society. As employees, the veterans (born 
between 1925 and 1945) are mostly out of  the labour market already, while the 
members of alpha generation (born after 2010) are not yet on the labour market.  

Out of the generations, the baby-boom generation (born between 1946 and 1964) 
makes up a significant proportion of labour market, but many of them are 
preparing to retire now. They use the digital devices, but they first met these at the 
age of 30-40. The members of X generation (born between 1965 and 1979) form 
the backbone of the labour market (together with the members of baby-boom 
generation, they are mostly the employees aged above 45 years). They met digital 
devices as teenagers. The members of Y generation (born between 1980 and 1995) 
are the careerists, because most of them have several years of work experience or 
still study somewhere. For them the use of digital devices – since they have been 
using these from their early childhood – does not mean any problems. The Z 
generation (born between 1996 and 2009) was dripped into the world of internet, 
they are still studying or some of them are already employed. Those born in the 
last third of Z and Y generations (after 2004) are very interesting in regard to 
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workforce management, because they represent different set of values, and work 
differently than their predecessors. They are less in numbers, the labour market 
demand is increasing for them. It is a problem, that there is one pensioner per 2.4-
3 members of Z generation in the developed countries which is going to pose 
serious challenges for the state care systems. Those who were born after 2004 
have difficulties to tolerate the corporate regulations, they are harder to integrate 
into the business organisation. One of the reasons is that, as freeters, they have 
built personal brands and work towards self-realization. The realization of their 
own dreams is much more important for them than to achieve the objectives and 
represent the interests of the company. They long for freedom, and they usually 
achieve it due to their status on the labour market. They might be ready even for 
unemployment or atypical employment.  Since they know and confidently use the 
latest digital devices, techniques, applications and services, it is not a problem for 
them to be engaged in teleworking, to understand teleworking processes and to 
actively participate in them. They punish, although not deliberately, the older 
employees (digital immigrants) because they move more comfortably in the 
(virtual) working environment built up by bits and bytes, and they are impatient 
and less tolerating with their older colleagues who have only shallower knowledge 
and make slower use of devices.  

The members of the above mentioned young generation(s) pose new challenges to 
the organisations. Due to the increasing generation gaps (the basis of which is the 
seemingly irresolvable digital gaps), and the lack of understanding of the “special” 
functioning of younger employees, the knowledge, role plays and case analysis 
connected with Z generation have been included in the further training of the 
(senior) executives of companies and in the range of professional services (e.g. 
coaching) offered for them. Although the traditionally functioning HR of the 
companies know and, some of them, apply the atypical forms of employment for a 
smaller group of employees, but they are not prepared to change the employment 
policy of the company in order to include mostly freeters and teleworkers in it. In 
theory, there are many good reasons for atypical employment, but at the moment, - 
besides the members of Z and Y generations and disabled employees - neither the 
X generation and the baby-boomers, nor the employment side or the business 
organisation itself are able to provide work organisation, working conditions or  to 
create value based on digital platforms (teleworking). The atypical employment is 
approved and frequent in case of project companies and startup enterprises, but 
their current contribution to the GNP is minimal.  

1.3 Employers in the digital age 

The digital age is not simply a problem to solve for the company with a clear 
beginning and end, similarly to a project plan. The change-over to the digital age 
is a long-term decision which requires serious reorganization regarding the whole 
operation of the company, (internal) training, reconsideration of work processes, 
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more adequate measuring of performance, (hopefully) seamless connection to 
suppliers, (corporate) buyers, radical transformation of the content and platforms 
of internal-external communication – just to mention some of the main areas. The 
change-over concerning multiple areas is a lot easier for smaller or newly 
established enterprises, startups (the use of digital platforms from the beginning), 
while the larger companies, or those operating for a longer time, usually determine 
in multiple stages/milestones how to realize the transformation according to the 
requirements of the digital age e.g. in regard to employer and employee relations. 
Schillerwein [7] in his Infocentric study in 2013 distinguishes four steps of this 
process, as it is described in Table 1:  

 
 First step Second step Third step Fourth step, and 

then… 
Title Basic Intranet Extended Intranet Basic Digital 

Workplace 
Full Digital 
Workplace 

Business 
focus 

Give information Enable general 
interaction 

Support actual 
work 

Business 
transformation 

Focus of 
applied 
technology 

Ensure content Cooperation Portal and search Other, specified by 
the company 

Main 
features 

(Internal) news 
Information 

libraries 
Self-service 
solutions for 
employees 

Simple 
applications 

Basic social 
media and 

cooperation  
General process 

support  
Extended 

employee profiles  
Updated 

applications 
Personalization 
(customization) 

Developed social 
cooperation  
Developed 

integration and 
applications 

Strong employee 
profiles  

Developed and 
more determined 
processes (eg.: 

project, 
innovation, 

frontline 
management) 
All kinds of 
information 
support and 
processing 

Holistic process 
support in the whole 

organisation and 
beyond 

Meta-functionality 
(e.g.: social, 
cooperation) 

integration in all the 
areas  

Content- and 
intelligent filtering 

Almost smooth 
integration 

Universal inboxes 
Permanent 

transformation of the 
company 

Driving force: 
change, culture, 

commitment 

Table 1 
From the Intranets to the Digital Workplace 

The employer side – especially the (top) executives in decision-making situations 
– should change employees, organisations and the tools/processes with the help of 
(reformed) way of thinking, considering the capabilities and abilities. McConnell 
[8] identifies nine areas which concern the company in the digital age and in the 
replies given to the challenges of the digital age:  
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1 Leadership: pays attention to all the parts and all the levels of the company 
which have impact on changes. If required, the furthermost parts (e.g. 
subsidiaries, foreign branches) should be directly involved, monitored and 
directed.  

2 Organisational culture: employee attitudes, expectations and behaviour in an 
open, receptive working environment. If required, the basic values forming the 
organisational culture should be changed.  

3 Organisational processes: Launching new and updated organisational/business 
processes which integrate the social collaboration. If required, significantly 
more independent/freelancer developers, testers, test buyers, business partners  
should be involved even in the early phase of processes. 

4 Organisational structure: virtual operational environment, where groups, 
communities and networks cooperate. If required (1) the operational 
environment should be extended to the social media (e.g. the Facebook page of 
the company where the customer/consumer reactions can be permanently 
tracked), (2) a new virtual operating environment should be developed which 
increasingly meets the comfort and communication requirements that have 
already been usual in the physical world.  

5 Access: equal, relevant and interactive access for all the employees in the 
whole working process, so that they can connect to the (protected) IT resources 
of the company from anywhere, anytime with any type of communication 
device. If required, the IT department of the company should be supported 
with more funds in order to ensure the due implementation of all the 
developments which ensure the maximum protection of company databases 
and other resources against unauthorized hacking/break-in . 

6 Company: cooperation in all directions, including the entire company. If 
required (1) the (digitalised) platforms of cooperation with suppliers, 
subcontractors and customers should be reconsidered and changed; (2) the 
seamless cooperation of colleagues should be supported with all kinds of 
(organisational development) tools, methods and possibilities (e.g. training, 
courses, joint programs, playful competitions).   

7 Business: the clients, partners, users and buyers of the company’s products and 
services should be served to the maximum. If required, new digital 
communication platforms – which meet their needs – should be introduced and 
regularly used (e.g. WEB 2.0).  

8 Personal development: supporting programs which focus on creative, 
cooperative employees, who are glad to share their knowledge/expertise, 
permanently develop their knowledge, easily work in teams and easily adapt to 
the permanently changing environment. These programs aim to develop these 
types of competencies, skills/abilities. If required, the above qualities should 
be put in front of the actual professional knowledge (it is easier e.g. to train a 
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programmer than to find an employee with the above detailed parameters or to 
develop these abilities in the current ones). 

9 Resource-evaluation: the digital work environment/workplace is regarded as 
strategically important and inevitable resource which is a key to the future of 
the company. If required, the corporate values and resources should be 
reconsidered and even the basic charters (philosophy, mission, vision) re-
defined. 

2 Information security of digital workplaces 

2.1 Introduction 

In our opinion, the ideas about digital changeover [7] and [8] as well as the digital 
challenges concerning the organisations ignore a very important area, namely the 
information security. The data, information and the knowledge created from this, 
has become an asset, and it has resulted increasingly stronger cybercrimes [9], the 
victims of which – especially the victims of criminal groups – are not only 
individuals, but the company itself, including the staff, leaders and top executives. 
The attacks are not simply pranks, but crimes causing serious damages to the 
company. While at international, and thus at European level, the companies in 
almost all the countries address the protection and security of data from IT aspects 
[10], the human factor, as well as the social engineering focusing on it, is still a 
critical area in information security  

2.2 The social engineer 

Social engineers – although they use some IT solutions – are rather special 
because they possess some practical psychological and communication 
knowledge, and - adapted to the given situation - apply it efficiently. The social-
engineer-type attackers can be the staff, leaders, interns of the company, 
professionals dealing with the activities of the company, employees and leaders of 
suppliers, customers, as well as staff and leaders of corporate customers, clients, 
partners, visitors, staff of sub-contractors, practically anybody. According to a 
former survey done by Deloitte Touche Tohmatsu [11], 91% of company 
representatives think that their employees directly or indirectly can pose a threat in 
IT sense. More than three-fourth of them, however, do not enable their staff to 
collect knowledge or to update their current knowledge concerning information 
security. Although in the last eight years, information security awareness has 
moved in the right direction in Hungary (too) and part of the managers (especially 
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the members of Y and Z generations) are committed (or said to be committeed) to 
information security, the daily practice proves that even a not-too-creatively 
elaborated social-engineering-type attack can succeed. 

Empirical research  

The present study regards all the places as digital workplace where work is made 
with the help or with the use of info-communication devices, data are created, 
processed, stored, modified, handled, analysed, conclusions are drawn, then, after 
some time, these data are destroyed. Thus, besides the sites used for official 
working activities by the company and/or its partners, the concept is extended to 
the sites of meetings and talks (e.g. restaurant, tea rooms), the home offices of 
teleworkers and partners, as well as other places suitable for working. Due to the 
expanded interpretation of the concept, the employee who has appropriate info-
communication devices (laptop, tablet, smart phone), applications, and usually 
permanent internet connection can work anywhere. 

Our hypothesis are as follows: 

 Hypohesis one: The majority of corporate executives and managers are 
very uninforemed of new challeges of information securiry. 

 Hypthesis two: While the company – in theory – can have stronger 
control of the information protection of fixed devices (e.g. desktop 
computer) of offices, workshops, etc. in its own or rented buildings, in 
case of portable devices, these regulations – which are usually available 
in written form as well - can be easily breached, either deliberately or by 
negligence and carelessness.  

 
The opinion of Hungarian executives regarding digital age was surveyed with the 
help of an online questionnaire of multiple questions between December 2015 and 
January 2016. The title of the survey was: Organizations in the digital age. All 
those staff members were regarded as leaders who line-managed at least one 
employee and had decision-making competency in certain questions.  
Altogether 406 people gave assessable responses to the questionnaire. Due to the 
limits of the study, it should be mentioned that regarding the acronyms which 
describe the digital age, the survey asked the concepts belonging to the acronym 
CAMSSA (cloud, analytics, mobile, social media, security and augmented reality) 
in open question. 

It turned out from the analysis of more frequent and more interesting responses 
that some of the interviewed executives did not even know the information 
security risks of the mentioned areas. Regarding the security notion of digital age, 
we did not want to narrow down the response opportunities by asking the leaders 
to focus only on data, IT and information security. In spite of this, their replies 
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concerned, almost without exception, the data security, network security, IT 
system, access codes and antivirus protection. They did not mention the human 
aspects of information security or social engineering at all, although the digital 
workplaces can suffer from social engineering type attacks. The most frequent are 
as follows:  

 Collecting information from the staff in places adjacent to the company (e.g. 
freely accessible places – courtyard, designated places for smoking, restaurants 
nearby). The most frequent methods of protection are: 

o preparing the staff for situations like these, 

o excluding those from the conversation who are strangers to the group, 

o the topics of the conversation are about e.g. the hobbies of the colleagues, 
and not about the company,  

o when it is not being used for entering or identification, the access cards of the 
staff (ID cards with names and photo) should be held in a way that the data 
on the card cannot be seen by others. If the card is lost, it should be reported 
immediately. 

o business lunches should not be held in places where the intimacy of the talks 
cannot be ensured (although technically a conversation can be easily tapped 
in any of the public places), 

 Unauthorized intrusion in the protected/guarded areas of the company (sites, 
headquarters, warehouses, office buildings, including offices). The aim can be 
manifold: to steal info-communication devices, obtain access codes to devices, 
then, in the possession of these, to steal valuable data and/or uploading harmful 
applications on the devices. The most frequent methods of protection are:  

o strict admission control (e.g. recording personal identification documents),  

o short-spoken information to the visitor (the history of the company and the 
actual gossips should not be shared) , 

o a phone call to the colleague who hosts the visitor in order to check if they 
expect visitors indeed, 

o providing the name of the expected visitors to the security guards prior to the 
visit, 

o locking the doors of offices when staff is not in, 

o shutting down the computers or switching to sleep mode with password 
protection when staff is not nearby or in the office , 

o destroying all the office waste created in the office (e.g. contracts, drafts, 
reports) in a professional way.  
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 Unauthorized intrusion in the home or home office of teleworkers. Since they 
are the furthermost from the focus of information security of the company, the 
implementation of protection is the most difficult in these cases. The company 
can do the following:  

o can make the employee aware of the possible attack, 

o can provide increased protection for the info-communication devices used by 
the employee for work (e.g. password entry, tracking in case of being stolen, 
remotely controlled switch of camera and/or microphone), 

o can ensure the protection of the working environment at home and provide 
financial support for the purchase of a shredder for the employee if 
necessary,  

o can regulate what platforms and which places are to be used for work by the 
teleworking employee. 

 Attack from a partner (e.g. supplier, corporate buyer). These attacks can be 
ranked in two groups: (1) deliberate attack on behalf of the partner, (2) attack 
using the good faith or inattention of the partner. In these cases the intruder 
attacks not only the company, but the partners as well. The harmonization of this 
area is one of the most difficult corporate tasks because the companies should 
share their regulations concerning information security with each other, in order 
to develop an efficient and joint safety awareness.  

Conclusions 

The first part of our study discusses digital age and the employees of digital age. 
By segmenting the employees according to generations we underlined that the 
members of the younger generation(s) pose new challenges to the organisations. 
There is not only a generation gap in regard to info-communication tools and 
applications used by the generations, but new types of management procedures 
and the increasing share of atypical employment forms should also be considered. 
The transition into the digital age is not a one-time job, the companies and the 
employees should permanently implement the solutions, services and 
developments offered by digital age, in order to maintain their market positions 
and competitiveness. The highest stage in this process is the Full Digital 
Workplace where business transformation is put in the focus of business. It has 
been concluded that although digital age concerns the companies in several fields 
(according to our references: in nine fields), the information security - especially 
the human information security – is not really discussed by the referred authors. 
Our theoretical statement has been examined empirically, too, by analysing the 
responses given to our survey by more than 400 employees working in executive 
status. Both of our hypotheses can be regarded confirmed because (1) the majority 
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of corporate executives and managers appeared to be uninformed concerning the 
new challenges of information security; (2) the majority of the surveyed 
companies know IT regulations only regarding the physical locations and 
equipment belonging to their own supervision, and beyond this, they handle the 
issues with a certain negligence. That is why, in the last chapter of our study, we 
consider it important to introduce the main social engineering type attacks on 
companies, as well as the frequent ways of protection against these attacks.  

Finally it should be noted that there are more and more hacker attacks against 
companies which indicates that information security should be given much higher 
priority than before. The analysis and evaluation of attacks, as well as the honest 
and objective internal communication about attacks can be the basis of moving the 
security attitude of employees in positive direction.  
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IIt has always been an important security issue to prevent unauthorized access to 
our resources and it becomes more and more important as we go along in the 
digital era. Both possession based and biometric methods has been evolving fast 
and many experts say that the knowledge based methods, passwords, are not 
secure enough. In the present paper I prove that passwords in alone can be safe 
enough providing a publicly known case that shows that serious problems may 
occur if so-called experts give false advice to average users. 

Keywords: user authentication, password 

EconLit subject descriptor: L860 - Information and Internet Services; Computer 
Software; JEL code: L860 - Information and Internet Services; Computer 
Software 

1 Technical background 

1.1 Authentication methods 

Different kind of methods to authenticate users can be classified into three groups: 
knowledge based, possession based and biometric methods. 

First of them relies on the supposition that there is something that is known only 
by the legitimate user. So if someone can provide that data element, a password or 
PIN usually, that person should be the legitimate user. 
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In case of possession based methods the situation is similar. The legitimate user is 
the only one who possess a particular thing, a cellphone SIM or an RSA token for 
example, so if someone can prove that they have that particular thing they should 
be considered the legitimate user. 

In the third case an attribute of the human characteristics, physiological or 
behavioural, is used to identify the legitimate user, such as a fingerprint or the 
dynamics of handwriting. 

Each of these methods has its advantages and disadvantages. Summarizing them 
in short we found especially the price and the complexity of these methods can 
differ very much. 

Passwords are for free, or at least we have no clear method to calculate its cost. 
Obviously, when the users don't keep the basic rules attackers may have good 
chances and the same goes for the lazy and not up-to-date sysadmins. 

In case of possession based methods there are, at least, two different situations. 
First situation is when you have to give a unique object, an RFID chip for 
example, to each of the users, and reader devices must be applied at each entry 
point, as many as the required throughput would need it. Both the readers and the 
objects given to the users have their prices. While an RFID chip is cheap an RSA 
token is quite expensive not to speak about the server side software. If users use 
their own devices, their cellphones for example to receive an SMS for a login 
passcode, this method may be cheaper. 

If someone decides to use a biometric method only the reader devices should be 
purchased, at least one device for each entry point. These devices must not be too 
simple unless one needs an easily hackable system and that has no points. The 
reader device must be smart enough to distinguish whether a living human is 
standing in front of it or not. If the cheap and simple face recognition system can 
be hacked by a printed photo of the legitimate user that system is of no use. 
Matsumoto Tsutomu proved in 2002 that fingerprints can be transformed into 
artificial gummy fingers without difficulties. [1] Nowadays a photo machine, even 
a mobile phone with a builtin camera, may be enough to get the fingerprint of the 
target person, as at the Chaos Communication Congress it was demonstrated using 
some photos of the German Minister of Defense from a public event [2] 

Complexity is also an interesting point. The knowledge and the possession based 
methods need a very simple programming procedure, the data element provided 
for identification by the user should be checked whether it can be found in the 
stored list of the data elements of the legitimate users or not. This needs a simple 
search algorithm that is usually taught on about the third programming lesson. The 
result of the checking is a definite true or false depending on the circumstance 
whether the data element, a password for example, provided by the user could or 
could not be found in the stored list. 
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Biometric methods are rather complex, needs significantly more sophisticated 
analysing methods than the simple search algorithm. The more complex a system 
is the more possibilities an attacker may have to hack it. In addition in case of 
biometric methods the answer is not a simple true or false, but rather a probability. 
Very important quality measures of biometric methods are the false positive 
(FAR) and false negative (FRR) rates. 

So on the basis of the outlined comparison above passwords will not soon 
disappear so it is our interest to see how the password based authentication can be 
made secure enough. 

1.2 What makes a good password 

It can easily be acknowledged that there are two general axiom-like requirements 
related to passwords. First: users should be able to keep their password(s) in mind. 
The second is that it must not be guessable by others. 

Most users won't keep passwords like Shk17#4WLm! in mind, but more likely 
they will write it down somewhere and that place is within an arm's length from 
the computer. 

The guessing methods have developed a lot since the beginning. 

The most easiest for the attacker is when users use a basic password from the top 
ten (or top hundred) list, such as asdfgh, 123456, password, etc. 

The next level when the users selects a password that is specific for themselves, 
such as the date of birth, the name of their favourite actors or pets. Barack 
Obama's twitter account was cracked because of using this kind of a password (see 
below). 

Another not too lucky method is when there is a formal connection between the 
login name as a string and the password as another string, such as admin – admin, 
admin – admin01, for example. 

Also not a clever choice when there is an obvious logical relationship exists 
between the login name and the password, for example chuck – norris, jamesbond 
– 007, etc. 

Selecting any passwords according to the above mentioned bad practices is a 
serious irresponsibility of the users themselves. These kind of passwords could be 
guessed even online. From this point onwards the online guessing won't work 
unless the system administrator (or the security management) is too weak The 
following methods usually used offline, when the shadow passwords could 
somehow be stolen from the system. 

The next step for guessing someone else's password it the dictionary attack. In this 
case the attacker uses a list of probable passwords (top 100, top 1000 ones), at last 
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a long list of all the words from the dictionary of the given language and a 
program that tries out these words one by one. This means that users must not pick 
up any words that could be fount in any dictionaries as passwords. 

As there are a lot of real life password lists came into light in the past some years 
attackers have the possibility to make statistical analyses to decide the most 
frequent password structures. The author of this paper, too, made such an analyses 
on the password list of rockyou.com containing about 32 million passwords that 
shows that passwords containing only 6-9 lower case letters were 17.3%, and six 
lower case letters followed by two digits were nearly 3%. [3] Knowing the most 
common password structures dictionary based attacks can be optimized. 

The last tool of an attacker is the brute force method, when an optimized software 
tries all the possible character combinations – it will find the password, the only 
question is that when. The efficiency of the brute force attack depends on the 
computational capacity the attacker has and the quality of the hash function used 
to calculate the shadow passwords. 

Publicly known test results can be found in [4,5], in 2012 Jeremy Gosney 
published his device and software optimized for brute force password cracking. 
Since then nearly four years passed and there may be organizations with stronger 
financial background than Gosney could afford. 

As an additional result we can conclude that not the complexity of the password 
that matters but rather its length looking at the fact that exponential functions 
increase significantly quicker than polynomial functions. It can easily be 
calculated how much time would it need to crack successfully a password of a 
given length and containing characters from a given char set. Let the number of 
the elements in the possible char set 80. Let the length be 16, it follows that the 
number of all the possible character combinations are 8016 ~ 2.8*1030. Having a 
cracking speed of 1012 tries per sec, we would need approximately 1030/1012 = 1018 
secs, i.e. 8.93*1010 years. 

Supposing that the hash function can be weak, unfortunately, I would suggest 16 
characters as the minimum password length and that results in a time duration as 
long as the age of our universe to successfully crack the password. 

1.3 Best practice at user side 

Understanding the guessing methods listed above and, what is more, keeping them 
in mind the best practices for choosing good passwords are rather simple. Do not 
choose anything that is in connection with you or your login name or for what 
Google would give any hints. The interesting point in this that you are supposed 
not to try Google to check your password. Looking at the possibilities (and 
limitations) of the advanced dictionary attacks I would suggest to concatenate two 
or three simple words with additional modifications at least at three positions to 
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form a long enough password that, because of its inner logic, can be remembered 
of. For example, as we know that William Shakespeare was born on 26 April 1564 
in Stratford-on-Avon we could prepare a password like this: 
Stratford26on4Avon64 with a length of 20 characters and that seems to be 
enough. 

Additionally, the old and well-known (?) rules ought to be kept: do not tell your 
password to anyone else, do not write it down, do not use it on a foreign device, 
etc. 

Usually it is advised that a user is supposed (or obliged) to change his or her 
password regularly. It is of no use unless a security incident has occurred or you 
can think of a situation in which someone would like to use your account secretly 
in parallel with you (the case of keeping an eye on the mailbox of the ex or the 
boss). 

1.4 Best practice at sysadmin and/or management side 

It consists of coping with three different tasks. First, the sysadmin must use all the 
known countermeasures to prevent online password cracking and stealing the 
shadow passwords. Secondly, supposing that the shadow passwords could 
somehow be stolen, s/he must make the brute force attack as hard as possible for 
the attacker, i.e. should apply a strong hash function and salting. 

Thirdly, he or she should make their users choose good enough passwords, so a 
newly selected password should be checked if they are long enough, then against 
the blacklist of the top passwords and their simple derivatives. 

In addition system administrators and the security management are supposed to be 
competent in the field of security and not to give bad advices. 

2 Misbelieves 

2.1 Human factor, examples for bad advices 

It is hard enough to deal with the human factor in case of the average (i.e. not 
enough security conscious)  users. What is more serious that there is a lot of 
obviously false advices and methods can be fount in the wild, many of them come 
from sources that seems to be authentic and expert. 

In 2003 a guy at HP recommended a simple program [6] that could done some 
simple string transformations to produce strong, random-like passwords for 
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different sites taking the domain name and even a primitive password as input. 
The idea is good until an attacker does not know or suppose that it is used. If an 
attacker gets a clue about the usage of this program s/he could try the top ten 
passwords. 

To use the initials of your favourite poem [7] as your password or to use the so-
called leet alphabet [8] for character substituting might have been good methods 
until they were not advised publicly and widely. 

It is advised nearly everywhere that a password should contain mixed type 
characters but the minimal required length does not get the necessary (if any) 
emphasis. 

The Federal Trade Commission says “Make your password at least 10 to 12 
characters long, and use a mix of letters, numbers, and special characters” [9] 

Twitter also advices that “Do use use a mix of uppercase, lowercase, numbers, and 
symbols.” [10] 

According to Gmail “Include punctuation marks and/or numbers. Mix capital and 
lowercase letters. Include similar looking substitutions, such as the number zero 
for the letter 'O' or '$' for the letter 'S'.” [8] 

“A password based on only small letters, capital letters or numbers has a small 
key-space. This makes it more easy for brute-force, just because it limits the 
possibilities.” [11] 

2.2 Advice of Stanford University 

Examples could be continued in an infinite series. The most problematic source I 
found in the near past, is the infographics on passwords at Stanford University, 
which is in the top ten universities in all over the world in any rankings. The first 
Google hint for the search expression “stanford password policy” (without the 
exclamation marks) is the Password Requirements Quick Guide at Stanford 
University IT home page. [12] 

First element in their infographics: “Which characters are required in my 
password? – HINT: It depends on password length!” And continues that if the 
length is 20 characters or more it is not important which character types are 
included (or not included) in your password. This is correct. 

In the next section they recommend that your password should be at least 16 
characters in length to resist a brute force attack. 

Third section: “How on Earth can I come up with a password that long?”, and says 
“EASY! Select 4 random words.” And gives the example: “orange eagle key 
shoe” that ends up at 21 in length (spaces included). „Now go forth and create 
your own awesome passwords and keep your account secure!” 
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For the first glance it seems to be perfect. Supposing once again the computational 
speed 1012 tries/sec and the fact that the password contains only lower case 
characters (and spaces) the result is: the 1.14*1030 combinations could be cracked 
with brute force in 3.6*1010 years, about the same as the age of our universe. 
Users are satisfied! 

Another calculation follows, from the point of view of an attacker. Let us suppose 
that I would like to crack Stanford accounts. Stanford has nearly 16 thousand 
students and more than 2 thousand academic staff and more than 11 thousand 
administrative staff. Nearly 30 thousand people, at least the same amount of 
accounts. There are good chances that some people heed the official advice. Table 
1. shows how much time would it need to crack these kind of passwords 
depending on the size of the vocabulary the user selects the four basic words. 

vocabulary size in words 1000 2000 4000 10000 
duration to crack 1 sec 16 sec ~4 min ~3 hrs 

Table 1 
Duration to crack passwords consisting of four basic words 

So the accounts of those people would fall very soon who kept the expert-like 
official advise while they would feel their passwords safe. 

2.3 Importance of teaching and learning 

The young generation or Z-generation is considered to be familiar with ICT, 
especially with the use of very different internet services. Though true it may be 
there are some disadvantages occur as well. If these pupils don't learn the 
theoretical background of the technology that is part of their everyday life they 
will be (are) in danger. Teaching them the basics and background is especially 
important in the security related fields if we want our kids to avoid serious 
dangers. We teach them, naturally, a lot of important rules as early as we can, such 
as they must not obey foreign people or should look around before crossing a 
street. The same goes for all the internet-related staff. There are foreign people 
and dangerous cross-roads can be fount there, too. 

“Similarly, in Israel last year, an officer from the Israeli army was arrested after 
allegedly forcing dozens of women and teenage girls to strip in front of their 
computer webcams under threat that he would attack their computers with a virus 
if they did not comply.” [13] This is a typical example what couldn't have 
happened should the victims have at least some basic IT knowledge. 

Investigating the skills and knowledge of the young students here in Hungary 
related to the IT field, we find an alarming situation, their level is far from being 
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optimal. The situation is the same in Central Europe, too. [14, 15.] I, personally, 
think that the other parts of our world are not in a significantly better situation, 
especially not in the light of the above cited bullying case. 

If we want to fulfill our duty to prepare our kids for a totally new era we will need 
give them not only technical knowledge but a new approach as well. Taking into 
consideration the fact, that the new generation, the Z-generation, is totally 
different from our generation due to the paradigm shift the widespread penetration 
of the internet it should be clear that we cannot teach them using only the old 
teaching methods and tools we have been accustomed to, we need new methods, 
perhaps new schools as well, as described in [16]. 

3 Summary 

As our dependency on the day-by-day increasing amount of data stored and 
processed in the digital network becomes stronger and stronger the need for 
security is also becomes more and more important. To protect our different 
accounts from unauthorized access the use of passwords has been and will remain 
the most effective and cheapest tool. This statement is true if, and only if we use 
passwords correctly. To decide what is the “correct way” won't need deep 
professional knowledge, only a little math from our memories from the secondary 
school and some natural mind-set. 

To stay on the safe side an important rule is not to keep any advices without some 
basic critics even if it comes from an otherwise highly qualified source. We can 
improve ourselves and/or our colleagues with training, further training and 
practising. It is a task free benefit in kind – even today. 
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Abstract: Currently, an estimated 100 million tourists visit the Mediterranean region 
annually. Due to the seasonally increasing demand of multilingual and cost effective 
workforce in the field of tourism, the employers have to deal with financial and HR 
planning challenges. Despite the serious effect of the economical difficulties and crisis of 
certain Southern countries such as Greece or Spain on the employment rate, the tourism 
sector still can indicate continuously increasing. This paper aims to find answers to the 
following questions: Which are the major benefits of participating in mobility programs 
and gain work experience in the field of tourism from the students' perspective? Is the 
employment of interns cost effective solution compared to hiring of local workforce? Is it 
sustainable on long term? 

Keywords: international mobility, Mediterranean, seasonal labour, Erasmus+ work 
experience, HRM 

1 Relevance of the topic 
Despite of the continuously rising unemployment rates in the Mediterranean 
labour markets, the tourism sector shows significant growing in case of more 
countries such as Greece, Malta or France where guest night have been increased 
by more than 40% between 2005 and 2014 [1]. Unemployment is negatively 
related to tourism and the bigger employers of classic holiday destinations 
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survived the economical crises and still can produce positive numbers regarding 
the guest nights and its contribution to the GDP [2]. 
Rising the participants of the Erasmus+ international mobility programme 
contribute to the increasing seasonal workforce needs of employers and hotels in 
the Southern countries while guarantee cost effective and flexible solution to their 
strategic HR planning difficulties and due to the multilingual and qualified interns 
the general level of guest service can be developed as well. 
This paper presents comparative analysis for hiring local workforce versus interns 
in the context of flexibility and cost effectiveness which are the keywords of 
Human Resource Management (HRM) strategies of the Mediterranean enterprises. 

2 European Mobility programs 

2.1 EU Cohesion Policy, the origin of the mobility programs 
Europe is the world’s most fragmented continent, especially considering the 
linguistic or cultural, economic or the geographical perspectives. Today we 
distinguish – on various level of independence- about three hundred subunits, 
mentioned most of the time as regions. The natural and cultural regionalization 
have a rich history in Europe, however the supra-national integration 
organizations have an important role in the development and strengthening of the 
European regionalism. To this comprehensive indirect process the EU institutions 
contribute enormous financial support on regional level. 
The EU’s main investment policy, the Cohesion Policy, targets all regions and 
cities in the Union in order to support business competitiveness, sustainable 
development, job creation, economic growth underpins solidarity and improve 
citizens’ quality of life. It has also strong impact on several other sectors like the 
EU objectives education, energy, the environment, R&D and innovation. 
Relating to the topic, the free movement of workers should be noted as one of the 
four freedoms enjoyed by EU citizens [3]. This includes the rights of movement 
and residence for workers, the rights of entry and residence for family members, 
and the right to work in another Member State and be treated on an equal footing 
with nationals of that Member State. Restrictions apply in some countries for 
citizens of Member States that have recently acceded to the EU. The rules on 
access to social benefits are currently shaped primarily by the case law of the 
Court of Justice [4]. 
In case of the higher education, training and the present research, the European 
Commission's key department should be pointed out: the Directorate General for 
Education and Culture. It is the executive of the EU and responsible for the 
guidance on education, culture, youth, languages, sport.  The contentious points 
through a variety of projects and programmes, namely Creative Europe and 
Erasmus+ are supported and supervised by them. One of these parts, the Strategic 

http://ec.europa.eu/education/index_en.htm
http://ec.europa.eu/culture/index_en.htm
http://ec.europa.eu/youth/index_en.htm
http://ec.europa.eu/languages/index_en.htm
http://ec.europa.eu/programmes/erasmus-plus/index_en.htm
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framework – Education & Training 2020 policy is conceived to support national 
action and common challenges. Some examples are ageing societies, skills deficits 
in the workforce, and global competition [5]. 

2.2 Erasmus+ and work experience 
The Erasmus+ regulation was signed at the end of 2013. The new programme 
combines and supports (budget of €14.7 billion) all the EU's current schemes for 
education, training, youth and sport, including the Lifelong Learning, Youth in 
Action, moreover the 5 from the international cooperation sphere (Erasmus 
Mundus, Tempus, Alfa, Edulink). 
Within the framework of the Erasmus+ Programme over 4 million Europeans have 
opportunities for mobility by transnational partnerships which are also highlighted 
among Education, Training, and Youth organisations to connect the world of 
Education and Work in practice [6]. 
In regard to the training/work experience abroad, Erasmus+ programme improves 
employability while provides opportunities for students to gain work experience in 
international environment, allowing them to practice languages and learn new 
skills. Preparation is an important part of the activity and can include cultural and 
practical preparation as well as language classes (via Erasmus+ Online Linguistic 
Support) [7]. 

2.3 Erasmus+ Traineeship opportunities in the Mediterranean 
Within the framework of Erasmus+ Programme, students can study or gain 
working experience abroad for up to 12 months (during each cycle of tertiary 
education). Considerable proportion of placements concerns the field of tourism 
and hospitality for the following reasons: 

1. Hotels provide significant number of open positions which do not require 
previous experience or relevant studies, but the increased needs cannot be 
fully covered based on local labour force. 

2. The demand of hiring multilingual staff from abroad is growing in the 
field of tourism.  

3. Many enterprises use services of recruitment agencies, cooperate with 
educational institutions or student organizations in order to simplify the 
recruitment procedure. 

Erasmus+ programme provides different amount of scholarship for the 
participants according to the rating of the host country. In the case of Hungarian 
students this financial support is between 400 and 600 Euro per month. Moreover, 
interns might receive salary/“pocket money” and other allowances such as free 
accommodation or meals on duty.  

 

http://ec.europa.eu/education/policy/strategic-framework/skills-development_en.htm
http://ec.europa.eu/education/policy/strategic-framework/skills-development_en.htm
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Host Country Scholarship 

Countries with high living expenses: 
France, Italy, United Kingdom, Austria, Finland, Sweden, 
Denmark, Ireland, Norway, Liechtenstein, Switzerland 

600 € / month 

Countries with general living expenses: 
Spain, Germany, Turkey, The Netherlands, Belgium, Czech 
Republic, Portugal, Greece, Slovenia, Croatia, Luxembourg, 
Cyprus, Iceland 

500 € / month 

Countries with low living expenses: 
Poland, Romania, Hungary, Lithuania, Slovakia, Bulgaria, Latvia, 
Estonia, Malta, Macedonia 

400 € / month 

Table 1 
Country categories according to the amount of  

 monthly Erasmus+ scholarship 
Source: [8] 

 
If we compare profitability of traineeships from the point of view of a Hungarian 
student, the difference is significant. On the basis of 12 weeks long internship, 
Erasmus+ programme offers min. 400 Euro monthly scholarship, which is 
approximately net 125.000 Forint. If the hosting country is Hungary, the monthly 
salary of an intern is approximately net 63.000 Forint based on the current 
regulation [9]. 
In addition to the financial advantage, participating in Erasmus+ programmes 
expand the possibilities of acquiring experience abroad, offer excellent language 
practising opportunity and allows students to discover cultural differences. 

3 The tourism sector and labour costs in the 
Mediterranean countries 

3.1. Country profiles, share of the tourism sector 
Among the Mediterranean European Union member states, the present research 
reflects on Cyprus, France, Greece, Italy, Malta and Spain. In these countries the 
tourism and hospitality sector has large impact on the national economy and 
labour market. 
The tourism market is one of the largest economic sectors in most of these 
countries, therefore governments are in an attempt to reduce the tourism 
seasonality effect, aims to extend the tourism season as much as possible. 
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Since Greece counts approximately 22 million visitors annually (2014), and the 
tourism employs almost the 10% of their workers, not to mention the 3 million 
related jobs in Italy, clear is that all the efforts should be taken to improve the 
sector and offer more along the Mediterranean coastline. Tourism to Malta is 
highly diversified with lower than average seasonality when compared to other 
Mediterranean destinations. The 16.0% of total employment worked directly in the 
travel & tourism, while a total of 77 550 students followed courses at local 
English language specialised schools [10]. 
 

 

Tourism 
sector’s 
direct 

contribution 
to the GDP 

Tourism 
sector’s 
direct 

contribution 
to the rate of 
employment 

Change of 
youth 

unemploy
ment rate 

(2005-
2014) 

Change 
of nights 

spent 
(2005-
2014) 

Minimum 
wage* 
(EUR) 

Average 
internation
al trainee 
salary** 
(EUR) 

Spain 5,6% 5% +33.6% +0.3% 764,40 ~300 

Greece 7% 9,4% +26.6% +40.6% 683,76 510 

Cyprus 7% 7,7% +22.1% -21.0% ~870 ~500 

Malta 14,7% 16% -4.4% +42.5% 728,04 ~150 

France 3,6% 4,1% +3.9% +44.6% 1 466,62 554 

Italy 4,1% 4,8% +18.6% -7.6% ~1008 ~400 

Table 2 
The tourism sector and labour costs in the Mediterranean countries 

Sources: [11]; [12]; [13]; own data 
* Countries without defined minimum wage set by the government in European 
Union (these countries have some collective bargaining agreements), the minimal 
wage was calculated according to national statistics (in this case Cyprus and Italy) 
 ** Based on national statistics and own data 
 
The most well known Mediterranean destinations are Spain and Greece, despite of 
the highest rising of unemployment rate during the last 10 years (+33.6% and 
+26.6%). While Greece could gain expressively the number of tourist (+40.6%), 
Spain products small change in numbers (+0.3%). The biggest winner of 
development of last ten years was France, which represents the lower rate change 
of unemployment (+3.9%), while could increase the number of guest nights by 
+44.6%.  
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In regard to the labour cost, Mediterranean countries shows significant 
differences, but supporting of employment of interns is common interest. Each 
country defines lower minimum wage in case of employment of students, which 
ensures that the younger generation can gain useful work experience while the 
companies benefit from the lower labour cost.  

3.2 Seasonal labour in the tourism sector of Mediterranean 
Based on the geographical differences of the Mediterranean, the seasonality of 
tourism shows notable differences compared to the Northern countries. Due to the 
weather conditions, most of the hotels operate only between April and November 
and close during the winter months Effective Human Resources Management 
(HRM), especially recruitment strategy is a challenging task for the enterprises in 
the field of hospitality and critical for the success.  

3.2.1 Recruitment methods 

Due to the seasonality, the staffing need of the hotels is not permanent. The high 
number of seasonal, temporary positions cannot be covered by local workforce 
easily. Studying the Greek labour market, the reasons can be attributed to the 
following [14]: 
 

- Inflexibility of the labour market: hiring and firing practices, protective 
rules, and collective or individual dismissals are heavily regulated. 

- The demand for individuals with high qualifications does not match with 
the supply, caused by two reasons: Firstly, the relation between the 
labour market and education is weak. Secondly, high percentage of 
student study abroad and individuals choose their studies according to 
their financial status not according to their employment perspectives [15].  

- Training systems for the unemployed do not link to the needs of the 
labour market. 

- Local workforce is less involved in manual labour, impact of immigrants 
on the labour market is beneficial.  

  
The method of hotel chains for sourcing candidates can include many different 
channels. The method consists of practices such as holding job fairs abroad, online 
recruiting, cooperation with recruitment agencies, developing university relations 
and hosting internship programs. In many cases, hotels entrust employment or 
recruitment agencies as part of their strategy. An agency can save businesses the 
hassle involved with the initial screening of outside resumes, assessing 
qualifications and checking references. Establishing direct partnership with 
sending institutions (colleges and universities, vocational schools) can provide 
permanent supply of interns, which guarantees the most flexible cost effective 
solution for the seasonal labour needs of the hotels [16].  
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3.2.2 Need of more flexible working practices  

High percentage of the positions in the hotel sector (except managerial level) does 
not require previous experience or relevant studies (assistant waiters, 
chambermaids and kitchen helpers). 
According to the rapidly changing staffing needs during the season, based on the 
changes of the bookings, the key to maintaining a sufficient workforce is to recruit 
and retain young practitioners for these positions. 
Without cost effective and flexible interns the necessary changes cannot be 
implemented in practice quickly. Recruiting local, full time workers can be a 
difficult and slow process, and collective or individual dismissals are heavily 
regulated. 

4 Measure and Methods 
The study is supported by primary and secondary data. Primary data was collected 
by an international student exchange agency coordinates Erasmus+ and different 
work experience placements to the Mediterranean area. The program participants 
filled in an online registration form which took approximately 5 minutes to 
complete. The database contains detailed information about gender, age, 
nationality, address, language skills, preferred position and location, salary 
expectation. The collected data indicates the final, completed placement 
information as well such as duration, position, host country, salary. Sensitive 
personal details of the participants (name, punctual address, date of birth, etc.) 
have been removed, the review and analysis were done anonymously. 

Total number of applicants is 2225 (full-time students or fresh graduates), mostly 
(97.5%) from Hungary heading to one of the Mediterranean countries (Spain, 
France, Italy, Cyprus, Greece or Malta). The rest of the participants (2.5%) are 
from other countries of the EU. The average age is 24.55 years. There is 
significant difference on the basis of gender. 69.61% of the candidates are 
females, 30.38% are males, which means female applicants have about two times 
higher mobility potential regarding the Southern area. 

5 Discussion of the Results 

5.1 The students’ benefits 
The results revealed that mobility programs have positive impact on the students 
based on the following conclusions: 
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5.1.1 Higher, but established salary expectations 

The 20-24 years old age group has the highest unemployment rate (29.4 %) in 
Hungary compared to other age groups [17]. The unemployment rate of males in 
the Hungarian population is 7.4% (with university degree) and 4.3 percent (with 
college degree). The same indicators in case of the female population are 11.4 and 
5.0% which indicate major differences regarding finding an employment in 
Hungary [18]. The important differences between the employment possibilities of 
the two genders revealed based on the dissimilar monthly salary of the entrants – 
males earn approximately 55.000 Forint (~177 Euro) more than females [19]. In 
regard to the research of the database there was no correlation between the 
probable salary of the entrants in Hungary and the expected salary during the 
Erasmus+ placements. 
Salary expectation of the male and female participants are almost equal and 
indicate realistic demand in regard to the scholarship amount of the most popular 
host countries such as Greece and Spain. 

 
Figure 1 

Average monthly net salary of the placed students in different countries (€)  
Source: own data 

 
The average salary expectation of students is 393.03 Euro (per month) which is 
65.37% higher than the net minimum wage in Hungary (80.000 Forint (~257 
Euro) [20]. Total number of placements in the experimented period was 1151 
which means 51.7% of the applicants have found traineeship position successfully. 
Based on the data about the placements, the average monthly salary of an intern is 
394 Euro. 

5.1.2 Higher earning potential compared to the Hungary 

If the compulsory traineeship is hosted at a Hungarian company, the normative 
monthly wage is 60% of the national minimum wage, which points out the 
financial benefits of mobility programs from the aspects of student. 
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Figure 2 

Percentage of general monthly salary of interns compared to the Hungarian minimum trainee wage.   
Source: own data 

 
The biggest demonstrable difference appears in case of the placements of Cyprus, 
where the average monthly salary is 527.50 Euro, which is 126.65 percent more 
than the available salary in Hungary. It is followed by Greece (84.04% higher 
internship salary) and Spain (52.7%). In case of Malta the difference has negative 
direction (-20.2%) due to the lower monthly salary. Practice shows that in case of 
Maltese placements, students are granted by their sending institution (Erasmus+ 
scholarship), which means monthly 400 Euro contribution to the traineeship 
program. 
In regard to the country preference, 50% of the candidates applied to Greece, 44% 
to Spain, 4% to Cyprus and 2% to Malta, which indicates individual preferences 
as well beyond prospective salary. 

5.1.3 Improvement of language and personal skills 

The main reason of increasing the time gap between finishing the studies and the 
graduation is based on the lack of the proper language skills and necessary 
language certification required by the studies [21]. The findings of this research 
seem to indicate that there is correlation between increased number of participants 
in the age group 23-26 (61.85% of the candidates) and the need to improve 
language skills due to their studies. 

While studies indicate that over-education cannot help individuals to find 
employment, participating in Erasmus+ programme in a foreign country can help 
develop the language and personal skills of the students due to the multilingual 
working environment [22]. Previous studies examined relationships among 
training, job satisfaction, and confidence of future career possibilities. The author 
found that students perceive their work experiences positively [23]. 

5.2 Perspective of hotels/enterprises 
The results revealed that mobility programs have positive impact on the hotels 
based on the following conclusions: 
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5.2.1 Benefits of multilingual staff  

From the aspect of the employer, employment of multilingual students or fresh 
graduates can increase the quality of their service provided for the guest, and can 
reduce the difficulties of the integration of new employees due to the lack of 
language barriers, and can increase productivity due to more effective 
communication in the organization.  
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Figure 3 

Percentage of applicants based on spoken language(s) (%). 
Source: own data 

 
99,28% of applicants speaks English, followed by 25,56% of German speakers 
which shows similar results as the survey of Tempus Public Foundation which 
demonstrates that 89.8% of fresh graduates speak English and 65.7% speak 
German [21], 57.9% of the students speaks just one language, 42.9% of them can 
use 2 or more foreign languages. The most remarkable combinations are English 
and German (25.02%), followed by English and Spanish (13.43%), and English 
and French (6.29%). The results show that rate of Russian speakers is very low, 
only 1.71% of the students can use it in daily interactions. 

 5.2.2 More flexible Human Resources Management (HRM) planning 

Managerial positions have to be filled in before the hotel open (in case of 
seasonality) or number have to be stable if the hotel operates all year round. In 
regard to the positions which effected by the number of bookings, the margin is 
bigger. The recruitment strategy of the following positions has to be directly 
proportioned to the number of the guests in a particular period of the season: 
chambermaids, waiters, kitchen assistants. 
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Figure 4 

 Comparison of percentage of applications and successful placements according to positions. 
Source: own data 

 
44,21% of the student applied for waiter position, 25,55% for chambermaid, 
10,46% for kitchen assistant, 10,07% for animator, 6.57% for receptionist while 
the 3,17% preferred other positions. Animator and receptionist positions require 
previous experience and one extra language beyond English which confirms the 
lower application and placement percentages compared to the standard positions 
which requires just one spoken language and no previous experience. 83,32% of 
the student have been placed in waiter (61,86%), chambermaid (13,55%) or 
kitchen assistant (7,91%%) positions, while the jobs with higher requirements 
display 13.29%. 

Experiment of the duration of the internship indicates that the average length of a 
traineeship in the Mediterranean is 3,8 months. These are approximately 15 weeks 
long short-term contracts can help the enterprises to cover their increased number 
of open positions in the peak season. If the number of scheduled reservations 
drops, the wage cost of untapped trainees is still competitive compared to the 
employment of local, permanent workforce.  

5.2.1 Reduction on wage costs 

The result of analysing the database regarding the placements indicates that the 
amount of attainable reduction of wage costs is significant. 

To present the numerical differences, details of internship contract of a famous 
Spanish hotel chain have been highlighted. The concerned enterprise asked for 
anonymity. In 2015, 65 students have been placed at the enterprise as an intern 
during the year (hotels operate all year long). The average monthly salary was 335 
Euro, while 46 students received 350 Euro/month, 19 interns earned 300 
Euro/month. 32 of them worked as waiter, 13 as kitchen assistant, 11 as 
chambermaid, 6 as receptionist and 3 as animator. The average length of an 
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internship was 4.06 month. The total wage cost of the 65 students was 89.610 
Euro in 2015. In this year, the minimal wage in Spain was 764.4 Euro. In case of 
employment of locals, the wage cost of 65 workers for the same working hours 
(which covers 263.4 months) would have been 203,050 Euro. 
The result indicate that employment of interns reduced the wage costs of the 
Spanish enterprise by 55.9%, which saving rate can increase if we take into 
account further costs, such as tax and social security contributions have to be paid 
by the employer. 

Based on the completion of the same calculations in case of the internship 
placements of other Mediterranean countries, the results indicate the following: 

 
 

Figure 5 
A comparative analysis on wage costs savings in case of Erasmus interns compared to. local workforce  

Source: own data 
 

In case of the Spanish hotels, the total saving is 823 623 Euro (54.54%), followed 
by Greek ones, where the amount is 599 283 Euro (35.12%). Enterprises of Malta 
could save 75 388 Euro, but this country indicate the highest percentage of saving, 
79.40 % as most of the trainees are granted almost only by Erasmus+ scholarship. 
Hotels in Cyprus saved 45 190 Euro (36.94%). 

In regard to the total number of placed participants the student exchange agency 
assisted to save 1 560 695 Euro for its clients in 2015, which indicates 45.46% 
saving on wage costs for the hotels.  
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Conclusion 
The results revealed that mobility programs have positive impact on the students 
and offer outstanding financial benefits over against a domestic placement. In case 
of gaining work experience in the Mediterranean, the average monthly benefit of a 
student from Hungary can be ~700 Euro, if the sending institution provides 
Erasmus+ scholarship beside the salary received from the local employer. 
Furthermore, the accommodation and meals are always provided for free by the 
hotels to their interns, which result excellent allowance compared to the placement 
options with no assured accommodation. 

While the student can enjoy the numerous advantages of participating in a 
mobility program, the enterprises benefit from the possibilities of employing 
multilingual individuals and can save significant amount of wage costs due to the 
financial characteristic of internships. According to the presented research, 42 
enterprises of the Mediterranean reduce their overall wage costs in 2015 by 1 560 
695 Euro, which indicates 45.46% savings as an impressive result of internship 
programmes. 

To maximize the benefits and to be able to cover their seasonal employment 
needs, hotels tend to establish cooperation with sending institutions and develop 
HRM strategies for the employment of interns in the future.  
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Abstract: The human capital development programs, partly financed by the means of 
European Social Fund, result in activities with the goal to equip students with skills not 
offered in traditional education and training system. Especially unique, so called soft skills 
seems to be necessary in contemporary professional careers and thus on the labour market. 
Courses developing skills such as team work ability, leadership, creativity, independent 
thinking and innovative approach to problem solving will be financed. Here, the university 
graduates are of special interest. For that purpose, a thorough analysis of needs is necessary. 
Existing databases describing the quality of human capital should be analysed in order to 
identify those competencies that graduates of universities are missing. Rich arsenal of 
multivariate statistical tools may be applicable for analyses. The list covers a wide range of 
techniques, from the simplest methods of descriptive statistics to advanced multivariate 
statistical clustering methods. Authors of the study examined and obtained results in an 
attempt to identify the missing soft competences using available statistical data. The list of 
specific results of the analysis includes identification of desired (by employers) competence 
profile. It has been confronted with the declared (by potential employees) possession level of 
soft skills. The level of compliance (convergence) of declared needs for soft competences 
(demand, employers’ declarations) with the declared possession of soft competences (supply, 
potential employees’ declarations) has been made. The credibility of respondents' 
declarations was assessed. Additionally, the conclusion that priority setting whether demand 
or supply side determines the directions of trainings has been drawn. It appeared that there 
is substantial consent on both sides. Nevertheless, decomposition (identification of) 
convergent and divergent indications have been made. Along with merit goals, the technical 
analysis of applicability of selected multivariate statistical analysis tools and techniques for 
the purpose of soft skills analysis has been made.  
The policy recommendation coming from results of this analysis may be formulated on two 
observations: The improvement of the competences: Performing calculations and Working 
with computers and using the Internet should be accomplished, regardless the job type. The 
specialized competences should be improved depending on job type. The inference from 
results leads to the conclusion, that also employees see clearly the distinction between 
general competences, useful (necessary) of any job, and specific competences, needed for 
individual job. 

Keywords: human capital, missing skills, multivariate statistical analysis 
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1 Introduction 
For the define definition of the education results, the terminology and definitions 
adopted in The European and National Qualification Frameworks are used. Key 
terms in education output description include knowledge, skills and personal atti-
tudes. The analysis of the graduate description, although there is no direct indication 
on weights attributed to those three groups of teaching and learning results, leads to 
the conclusion, that one may expect some kind of equilibrium.  
The analysis of the reality in the higher education, and analogously in other seg-
ments of education and training system, shows that effort and stress is attributed 
mainly to knowledge, in the second order to the skills, and in minimal degree, one 
cares for acquired personal attitudes, often referred to as soft skills. 
On the labour market, the main player is employer. It is Obvious, that employers 
declare completely opposite hierarchy of expected employee characteristics. On the 
top of the hierarchy of expected employee characteristics soft skills are placed. On 
the second place are skills. The erudition, knowledge, although desirable, is consid-
ered by employer as additional, supplementary criterion.  
In 2015 survey, 77% employers surveyed by CareerBuilder said they were seeking 
candidates with soft skills, and 16 percent of the respondents considered such qual-
ities more crucial than hard skills1. 
Appreciating this discrepancy, the Polish Ministry of Science and Higher Education 
has launched in mid-2015, the Competency Development Programme in form of 
additional financial means for activities to equip students with soft skills necessary 
on the labour market and in scientific careers. Analogous measures are planned in 
Operative Program2 Knowledge Education Development 2014–2020 (PO WER) 
partly financed with mean of European Social Fund. The task is to develop skills 
such as team work ability, leadership, creativity, independent thinking and innova-
tive approach to problem solving. 
Although the general list of soft skills desired by employers covers universal skills, 
there is significant diversification of expectations across workplace types and across 
professions groups3. To guarantee, the measures to improve soft skills are a success, 
there is necessity for thorough analysis of needs. Deep and competent assessment 
of compliance (convergence) of declared level (self–assessment) of possessed soft 
skills with the declared employers’ needs (demand – supply analysis) is necessary4.  
Interesting possibility aroused with development of databases describing the quality 
of human capital. The most widespread mode of assessment of the level of soft skills 
possession is subjective approach. In this technique, the respondent declares to 

                                                           
1  See for example The Ten Unique Soft Skills … (2015), Why Attitude is more Important  (2015). Similar results for 

Polish employers have been found in Dziechciarz et. al (2006), Kurkliński and Maszybrocki (2008), Maszybrocki (2010). 

Extensive literature review on the topic may be found in Getting Youth  (2013). 

2  The program description may be found in (Szczegółowy  2015). 

3  Dziechciarz (2012 and 2016a) gives extensive discussion on education results quality.  

4   For discussion see for example Dziechciarz (2015a) and Dziechciarz Duda, Przybysz (2014). 
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which extend she/he is able to use individual soft skill. The possible, alternative, 
approach to assess the level of soft skills is to measure it in tests. The goal is to 
prove, that a person is able to use individual skill. Additionally one may classify, 
on which level she/he is able to use individual soft skill. Such objective measure-
ment is extremely expensive, time consuming, and requires frequent updating of 
results. This is the reason, why it is used extremely seldom. Multivariate statistical 
analysis framework provides arsenal of tools for purpose of looking into large da-
tabase of self-assessment statements5. The list starts with basic descriptive statistics, 
along with correlation and dependence measures, factor and correspondence analy-
sis, up to classification techniques. 

2 The objective of the analysis 
The demand – supply analysis comparing employees’ self-assessment side 

(supply) with employers’ statements concerning importance of individual skill for 
particular workplace type (demand side) has a task to assess compliance (conver-
gence) of declared self-assessment of possessed soft competences with the declared 
employers’ needs6. The list of specific objectives of the analysis includes: 

 Identifying desired (by employers) competence profile and its confrontation 
with the declared (by potential employees) possession level of soft skills.  

 Assessment of compliance (convergence) of declared needs for soft compe-
tences (demand, employers’ declarations) with the declared possession of soft 
competences (supply, potential employees’ declarations). 

 Credibility assessment of respondents' declarations.  
And additionally: 

 Priority setting whether demand or supply side determines the directions of 
trainings?  

 Decomposition (identification of) convergent and divergent indications. 
 Testing of applicability of selected multivariate statistical analysis tools and 

techniques for the purpose of soft skills analysis. 

All databases on the topic, available in Poland should be analysed in order to iden-
tify those competencies that graduates of universities are missing. In the presented 
analysis, as main source of statistical data, the fifth edition of the Polish Study of 
Human Capital was chosen. The details of the study and the source data are availa-

                                                           
5  Dziechciarz, Błaczkowska and Grześkowiak (2009) discuss applicability of econometric approach for evaluation of 

education systems this analysis is further deepened in the article by Dziechciarz Duda, Król (2012) and Dziechciarz, 

Dziechciarz Duda, Król and Targaszewska (2014). 

6  Dziechciarz et al. (2012) give comprehensive analysis of erudite competences on the primary and secondary school level. 
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ble on the web page of the study (http://en.bkl.parp.gov.pl). The used database con-
tains information coming from large number of respondents (BKL2014 …, 2014). 
It covers over 64000 employers and 70890 of potential employees7. The database 
used for analysis in this article, was collected during the implementation of the 2014 
edition of the Project Study of Human Capital in Poland (Study of … 2014). In 
further text, the database will be referred to as BKL2014. 

3 Concepts, definitions and methods 

3.1. The soft skills 
The classification of soft competencies, developed for the purposes of the Study of 
Human Capital in Poland, consists of twelve groups, both for employees8 and for 
employers (see table 1).  

  

                                                           
7  Unfortunately, database contains variable description only in Polish language.  

8  The soft competencies for Employees are further classified into subcategories: C01_1: quick summarizing large amounts 

of text; C01_2: logical thinking, factual analysis; C01_3: continuous learning new things; C03_1: perform simple 

calculations; C03_2: perform advanced mathematical calculations; C04_1: basic command of MS Office; C04_2: 

knowledge of specialized programs, writing programs, web pages; C04_3: computer and internet literacy; C07_1: making 

independent decisions; C07_2: entrepreneurship and showing initiative; C07_3: creativity; C07_4: resilience to stress; 

C07_5: timely completion of planned activities; C08_1: group cooperation; C08_2: ease in establishing contacts ; C08_3: 

communicativeness; C08_4: solving conflicts between people; C10_1: assigning tasks to other employees; C10_2: 

coordinating the work of other staff; C10_3: disciplining other staff; C11_1: frequent trips; C11_2: flexible working 

hours flexible working time.  
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Symbol Soft competency description 
C01 Z01 Seeking and analysis of information, and drawing conclusions 
C02 Z02 Technical imagination, handling and repairing technical devices  
C03 Z03 Performing calculations 
C04 Z04 Working with computers and using the Internet 
C05 Z05 Artistic and creative skills 
C06 Z06 Physical fitness 
C07 Z07 Self-organisation of work and showing initiative 
C08 Z08 Contacts with other people 
C09 Z09 Organisation and conducting office works 
C10 Z10 Managerial skills and organisation of work 
C11 Z11 Availability 

C12 Z12 
Fluent use of Polish language (linguistic correctness, wide vocabulary, ease of 
speaking) 

Table 1 
 The classification of soft competencies, developed for the purposes of the Study of Human Capital in 

Poland 
Note: the symbols with description C and Z refers to Employees, and Employers, respectively.  

Source. BKL http://bkl.parp.gov.pl. 
 

The basic hypothesis concerning required skills is that along with universally ex-
pected skills, each branch of the economy and administration requires unique, spe-
cific skills. In most cases, those specific skills, and the differences in the level of 
competencies possession is sought as fundamental. Describing industry relevant 
competence level is crucial both for education system as well as for labour market 
institution and their training and retraining policy. The list of universally desired 
skills covers honesty, cooperation, concern for quality, commitment, communica-
tion. Employers consider that those characteristics are additional to professional 
(technical) competences, which are veto type presupposition. General position is 
that employers trust the formal diploma, believing that education system is effective 
in forming knowledge and specific hard skills, different for different industries. 
Universities as part of education system are doing a much better job in training of 
specialized technical competence than soft skills. Universities positively react to-
wards business and administration expectation on general responsibility of higher 
education for shaping good professional specialist equipped with required (hard) 
skills. Greater discrepancy between education side and employers exists, when re-
sponsibility in development of soft skills is discussed. Employers expect that edu-
cation system will equip potential job applicants9. The university system represents 
the opinion that the employee’s horizontal and vertical mobility on labour market 
makes it impossible to fit into each possible requirement. It seems obvious, that in 

                                                           
9  Extensive discussion on the topic may be found in results of EURYDICE and MODERN projects; see Higher Education 

(2008) and De Boer and File (2009). 

http://bkl.parp.gov.pl/
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present time, the cooperation between business, administration and education is not 
working effectively. The governmental authorities encourage close cooperation 
with employers organisations and representatives, both in the construction and as-
sessment of the teaching programs in order to optimise the use of education re-
sources to improve graduate’s labour market readiness. Companies that cooperate 
with universities declare greater ease in obtaining the competent employees. On the 
part of the deficits answer may be introducing elements of curriculum design and 
activities based on actual case studies, carried out in cooperation with business. 

3.2. Descriptive analysis of competences 
Simple plots have been used (box and whiskers) in order to demonstrate the 

basic characteristics of declared level of possessed soft competences.  
All respondents
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Figure 1 
Box and whiskers plots, level of possessed soft competences, declaration of potential employees 

broken down by educational groups 
Source: Own calculation on data from BKL2014. 

The respondents (employees) with higher education diploma (least numerous 
group) manifest relatively high self-assessment with low variability. Respondents 
with basic education show much lower level of soft competences, accompanied with 
much higher variability (figure 1). The respondents with secondary education, in 
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accordance with expectation, show more optimistic picture of their soft compe-
tences than people with basic education and less favourable in comparison with 
those with higher education. Such statements give moderate, cautious ground to as-
sess, that respondents carefully formulate their self-assessment, at least in accord-
ance with the level of their education. It gives some reasoning for the use of subjec-
tive statements as a base of analysis. In our analysis, these are potential employers 
who represent the opposite (demand) side. They consider quite optimistic soft skills 
and the level of its possession by potential employees. The difference between the 
answers: fully satisfactory and unsatisfactory, employees require additional train-
ing) differs only slightly. The message coming from the figure 2, may be understood 
as the situation, where employers accept, to large extent, that employees are lacking 
certain skills, but this may be improved by additional training. Over thousand re-
spondents (1051, i.e. 25.0%) and almost three thousand respondents (2961, i.e. 
70.4%) said that potential employee possess, respectively fully satisfactory and sat-
isfactory, but the employees need some additional training. Only 196 respondents 
(4.7%) declare, the competences are unsatisfactory, employees require training. 
The worst assessment concerns competences Z2, Z5, Z9 and Z10.  

  

Figure 2 
Employers’ assessment of soft competences of 

potential employees 

Note: the employers’ assessment of soft 
competences are broken down by the level of 

satisfaction with the skills of potential 
employees: 

1 – fully satisfactory,  
2 – satisfactory, but the employees need some 
additional training,  
3 – unsatisfactory, employees require training). 

Source: Own calculation on data from BKL2014. 

Figure 3. 
Employees’ assessment of soft competences; 

Note: the employees’ assessment of soft 
competences are broken down by the level of 

education: 
1 – basic education graduates, 
2 – general (secondary) education graduates, 
3 – higher education graduates, 
0 – the rest of respondents. 

Source: Own calculation on data from 
BKL2014. 

Figure 3 demonstrates interesting phenomenon. Solid histograms show self assess-
ment for respondents who finished education six or more years ago. The lines show 
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graduates10 of certain level. It is striking, that in general, graduates overestimate 
their competences in comparison with more experienced employees. Especially 
those with higher education seems to be over optimistic in their opinions. Analo-
gous with employers, the C5, C9 and C10 are seen as most problematic. General 
inference for whole sample of respondents may be used for general purposes only. 
Among the five most sought after professions in Poland in 2014 were, respectively, 
a truck driver, a sales representative, salesman, cook and accountant11. This sub-
stantiate the choice of sales representative and accountant as test cases for closer 
insight. An attempt to compare expectations on the employers’ side with the em-
ployees’ judgement gives interesting insight into differences on required skills. It is 
not surprising, that for employer, the ability of effective work goes first. Employee 
is seeking good working atmosphere. The striking difference may be seen in high 
importance of working with computers and using the Internet competence, in em-
ployers’ hierarchy, and low in employee hierarchy. Analogously, the competence: 
contacts with other people, either with colleagues or customers is very high in em-
ployees’ hierarchy, and low in employers. 

3.3. Analysis for selected job type. Sales representative and 
Accountant 

The specific job type requires specific skills in general, and in particular, specific 
soft skills. In this particular situation, demand and supply of competencies neces-
sary for accountancy job is analysed. Taking into consideration the knowledge on 
the differences between the nature of sales representative and accountant jobs12, it 
is not surprising, that appropriate differences are manifested in employers’ declara-
tions (figure 4). Analysis of similarities and differences in self-assessment of com-
petencies for individual job gives insight into the way, employee consider ability to 
take responsibility to work on particular post. 

                                                           
10  Graduates are defined as those, who finished education within last five years.  

11  Dziechciarz (2015b and 2016b) extensively discusses the effectiveness and efficiency of training. On nonmonetary 

results see Dziechciarz Duda and Król (2013). Different point of view may be found in a book Górniak ed. (2015). 

12  The number of respondents in the database consists of 164 for accountant jobs, and 420 for sales representative.  
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Figure 4 
Box and whiskers plots, employers’ assessment of soft competences 

Source: Own calculation on data from BKL2014. 

One may easily see groups of jobs with set of soft competencies. To large extend, 
sets shown are the same (similar), but some differences might be seen in assessment 
of job requirements with respect to soft skills.  
For in depth insight, analytical technique of factor analysis13 has been applied. For 
our purpose, one of the most popular variants of factor analysis, the main compo-
nent method has been used. The technique variant with Equamax normalized rota-
tion has been used. The method have been used for an attempt of the identification 
of main components in the employees declarations concerning importance of indi-
vidual skills. The results are shown in the tables 2 and 3. An interesting insight may 
be drawn when comparing results contained in the table 2, where the results of an 
attempt of the identification of main components in the employers’ declarations 
concerning importance of individual skills are shown with the table 3, where results 
of an attempt of the identification of main components in the employees’ declara-
tions concerning importance of individual skills are shown. Obtained results give 
indication for possible training effort direction and the most effective, or desirable 
education or training programs. In any case skills Z3 and Z4 (Performing calcula-
tions and Working with computers and using the Internet) should be included in all 
variants of training. Otherwise, the composition of factors differ for both jobs types 
(Accountant and Sales Representative).  

  

                                                           
13  The technicalities may be found, among others, in Garson (2013) and Osborne (2015).  
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Factors 
Competence 

All jobs types Accountant Sales Representative 

I II I II I II 

1 2 3 4 5 6 7 

Z1 0.790   – –    
Z2   0.832 – – – – 
Z3 0.717   0.803     0.738 
Z4 0.824   0.795      
Z6   0.723 –0.780   – – 
Z7 – – – – 0.818   
Z8 – –   0.790 0.749   
Z9 0.768   – –   0.803 

Z10 – – – –   0.817 
Z11 – –   0.718    
Z12 – –   0.825    

% of variance 42.821 20.880 38.894 26.324 39.61 16.60 

Table 2 
Results of factor analysis. Employers’ assessment of skills importance, in general and for selected 

jobs 
Note: in the table, factor loadings >0.700 are included. Empty cells contain (hidden) factor loadings 
that have values lower than 0.700. Symbol “–“ denotes competence omitted in presented version of 

analysis. 

Source. Own calculation with the help of STATISTICA and SPSS packages on data from BKL2014 
database http://bkl.parp.gov.pl. 

The policy recommendation coming from results of this analysis may be formulated 
on two observations: 

 The improvement of the competences: Performing calculations and Working 
with computers and using the Internet should be accomplished, regardless the 
job type. 

 The specialized competences should be improved depending on job type. 

The inference from results shown in the table 3 leads to the conclusion, that also 
employees see clearly the distinction between general competences, useful (neces-
sary) of any job, and specific competences, needed for individual job. The deeper 
division of competences types is necessary to identify commonalities. The descrip-
tion of employee’s declaration on competences importance is more complex, and 
for individual job, three factors were necessary. The composition of individual fac-
tors is even more distinct for the job of Accountant and Sales representative. This 
statement, gives ground for optimism. Namely, it means that potential employees, 
analogously to the employers, manifest reasoned, intelligent assessment of needed 

http://bkl.parp.gov.pl/
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competences along with realistic statements describing the level, they possess com-
petences in question. To some extend it is a surprising result. The common opinion 
is, that employees overestimate own abilities, and employers underestimate them. 
The careful analysis of data in BKL2014 database overthrows this opinion. Unlike 
the results of demand side (employers), and supply side for all employees, where 
two main components were identified. For specific jobs selected for in depth anal-
ysis, three main components were identified.  

Factors 
Variable 

All job types Accountant Sales Representative 

I II I II III I II III 

1 2 3 4 5 6 7 8 9 

C01  0.790  –  –  0.723 –  –  
C01_1  0.810 –  –  –  –  –  –  
C01_3  0.700 –  –  –  –  –  –  
C03       0.854 –  –  –  
C03_1 –  –      0.839 –  –  –  
C04  0.729      0.872     
C04_2  0.755   –  –  –  –  –  
C07   0.797         
C07_1 0.702            
C07_2   0.810       0.815   
C07_3   –  –  –    0.790   
C07_5 0.747           
C08 0.837    0.842   0.799     
C08_2 0.846    0.798   –  –  –  
C08_3 0.818       –  –  –  
C10 –  –  –  –  –    0.871   
C11 –  –  –  –  –      0.847 
C11_1 –  –  –  –  –      0.883 
C11_2 –  –  –  –  –      0.757 
C12         0.811     

% variation 34.05 32.12 44.42 13.43 9.14 42.70 15.33 9.69 

Table 3 
 Results of factor analysis, principal component variant, with Equamax normalized rotation. 

Employees’ assessment of skills importance, in general and for selected jobs 

Notes: In the table, factor loadings >0.700 are included. Empty cells contain (hidden) factor loadings 
that have values lower than 0.700. Symbol “–“ denotes competence omitted in presented version of 

analysis. 
The list of soft competencies for Employees are given in table 1. 

Source. Own calculation with the help of STATISTICA and SPSS packages on data from BKL2014 
database http://bkl.parp.gov.pl. 

http://bkl.parp.gov.pl/
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Conclusions 
Results of analysis of the reality in the higher education, and analogously in other 
segments of education and training system, shows that effort and stress is attributed 
mainly to knowledge, in the second order to the skills, and in minimal degree, teach-
ers and education organisers care for personal attitudes, often referred to as soft 
skills acquired by students and trainee’s. Obvious observation, that each job re-
quires specific competences, may be quantified with the help of simple and more 
advanced statistical tool. The sine qua non condition is reliable data on what em-
ployers need, and what employee are capable to manage on individual, specific job 
type. Both educators and governmental agencies seem to appreciate the need to im-
prove soft skills. Assuming, the erudition (knowledge), will be provided in formal 
education system, the Government effort goes in direction of improving skills and 
soft skills. As an example may serve Competency Development Programme 
launched by Ministry of Science and Higher Education and Operative Program 
Knowledge Education Development 2014–2020 (PO WER) partly financed with 
mean of European Social Fund. The task is to develop skills such as team work 
ability, leadership, creativity, independent thinking and innovative approach to 
problem solving. Although the general list of soft skills desired by employers covers 
universal skills, there is significant diversification of expectations across workplace 
types and across professions groups. Comprehensive analysis of needs, deep and 
competent assessment of compliance (convergence) of declared level (self–assess-
ment) of possessed skills with the declared employers’ needs (demand – supply 
analysis) is necessary, to guarantee that the measures to improve soft skills are ef-
fective.  
The confrontation of desired (by employers) competence profile with the declared 
(by potential employees) possession level of soft skills gave the measurement result 
for the level of compliance. It seems that the convergence of declared needs for soft 
competences (demand, employers’ declarations) with the declared possession of 
soft competences (supply, potential employees’ declarations) gives a possibility to 
rationalize the training plans. Important result is confirmation of the credibility of 
respondents' declarations, both on employers and employee side. It appeared that 
there is substantial consent on both sides. The latter leads to recommendations that 
it does not matter, whether demand or supply side determines the directions of train-
ings. On the other side, along with common skills, there are specific needs.  
The policy recommendation coming from results of this analysis may be formulated 
on two observations: The improvement of the competences: Performing calcula-
tions and Working with computers and using the Internet should be accomplished, 
regardless the job type. The specialized competences should be improved depend-
ing on job type. The inference from results leads to the conclusion, that also em-
ployees see clearly the distinction between general competences, useful (necessary) 
of any job, and specific competences, needed for individual job. 
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Along with merit goals of the analysis, the applicability of selected multivariate 
statistical analysis tools and techniques for the purpose of soft skills analysis has 
been confirmed. 
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Abstract: Safety and its corporate culture is becoming a key factor in the lives of 
technology-driven economic organisations. The development and maintenance of a strategy 
suitable for monitoring and managing external and internal risks is very important. 
However, not all organisations aim for perfection in this respect: few of them are aware 
that aiming for the minimally necessary and sufficient safety is not enough in these days. In 
order for an organisation to be able to detect and fully meet safety requirements, purpose-
built support systems must be operated. Strategic and operative planning, implementation 
and decision support can be facilitated by area-specific controlling systems. This includes 
the application of human controlling as an important factor in shaping organisational 
safety culture. However, a number of result factors exist in human resource management 
and organisational behaviour, the quantification of which is impossible or very limited, 
therefore further extension of the traditional asset pool may be essential. The retention of 
human capital, along with the new controlling methods used for an efficient economy may 
also enable the examination of soft factors with difficult quantification, thus facilitate the 
smooth operation of corporate processes. This can also promote safety as a new aspect in 
the support system of human controlling.  

Keywords: safety culture, controlling, human capital, organisational behaviour  

1 Introduction 

The global and organisational changes resulting from innovative technical 
solutions have led to a rethought of safety culture. The shift of accent within the 
theoretical framework of safety resulted in that the primacy of risk management 
was replaced by uncertainty management. (Krómer, 2011) As a result, 
organisations and purpose-built systems must be designed and effectively operated 
which, further to being safe, are capable of development and adaptation. The 
formation and the directions of development of safety culture may be influenced 
by human (behavioural) controlling, besides safety systems supporting 
technology-driven organisational processes. The view that these systems can 
contribute to, and even must be capable of reshaping safety control and culture, is 



Management, Enterprise and Benchmarking in the 21st Century 
Budapest, 2016 

124 

becoming stronger (Lazányi, 2010). In this respect, the justification end efficiency 
of systems supporting safety culture can be reinforced with suitable professional 
reports and analyses, both the quantifiable and non-quantifiable elements thereof 
facilitate safe operation.  

This article aims to introduce human controlling from a safety point of view, in 
order to focus the attention to the significance of human factor in the reduction 
and management of risks in organisational processes. The empirical case analysis 
of the study also touches the questions of a new approach and examination of a 
controlling-focused way of thinking (Francsovics, 1995), as well as of control. 

2  A safety-focused approach of control 

In order to examine the possible connection of safety culture and controlling, the 
notion of control must be seen in a wider reading context. (Francsovics, 1995) 
Control is a focal area of management studies, and one of the most important 
elements of safe operation. In order to achieve organisational objectives, all 
achievements in strategic fields must be continuously measured and controlled, so 
that the organisation can amend operations or review objectives on the basis of the 
feedback. (Milicz, 2010) The main areas of organisational safety-focused control 
are: 

– internal/financial control, 
– risk management (including identification and uncovering of risks), 
– control mechanisms required by quality control standards. 

The study of organisation and leadership is subject to development in multiple 
directions, on the basis of which the approaches of control are as follows: 

– the basis of the area of controlling (management control), as often meant 
today (Horváth&Partners, 2003), has developed from the trinity of the 
establishment and planning of enterprise objectives, influence on 
behaviour, and reporting and feedback (Millicz, 2010), 

– the financial and accounting aspects of controlling are: accounting 
controls, audits, independent internal control, quality assurance (audits, 
Institute of Internal Auditors: IIA Standards, INTOSAI, analysis of basic 
processes, production of tool systems for issue detection and feedback in 
accordance with product and service standards), 

– the responsible, ethic organisational (including e.g. the topic of safety 
culture) behaviour is gaining focus, 

– an approach based on the detection and prevention of wilful abuses, fraud 
management and anti-fraud strategy (CAFS). 

Based on the above, the content elements of the financial and internal controlling 
can be summarised as follows (Millicz, 2010): 
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Orientation: the achievement of organisational objectives, key roles of managers 

Method: compliance with standards, detection of risks 

Focus: analysis of any non-compliance with regulations and requirements, 
identification of causes 

Consequences: corrections, decision support, management actions. 

We can conclude that internal organisational control is defined as the whole of all 
those processes, activities and actions that managers and employees carry out in 
order to achieve organisational objectives, and in order to reduce risks that 
jeopardise the achievement of such objectives. 

3  Theories of safety culture and controlling 

Organisational culture is a system of common values and standards that influence 
the behaviour of members in an organisation. (O’Reilly, Chatman, 1991) (Bakacsi, 
1996) This approach can similarly refer to safety culture as a subculture. (Lazányi, 
2015) 

According to the definition of Reason (1997), the safety culture of an organisation 
is the aggregate of individual and group values, attitudes, relationships, 
competences and behaviours, which is realised through the simultaneous presence 
of the four organisational features of “reporting” (including, among others, data 
and information gained by using controlling methods), “just”, “flexible”, and 
“learning” cultures. 

One of the most important element in the establishment of safety culture is 
planning: the identification of hazards and vulnerabilities, the definition of safety 
systems and, in relation to this, the continuous development of safety-aware 
behaviour. Moreover, an important aspect is that constant side-factors of risk 
assessment and decision processes are uncertainties, which must be taken into 
account in a consequent way. (Krómer, 2011) 

A focal matter in the budget of an organisation is the optimisation of expenses 
spent on the safe operation of corporate processes. Optimal costs mean that the 
efforts made to ensure safety are aligned with and proportionate to the risks 
possible. Expenses less than that can, at a particular level of production, lead to 
catastrophic circumstances. However, higher expenses are unjustified, as these can 
lead to bankruptcy. (Reason, 1994, 2001) 

One major decision challenge is how to create balance between early predictions 
in order to reduce risks, along with the costs spent on such prevention, and the 
expenses spent on the recovery of any damages that have occurred. Decision 
makers are often reluctant to see that the costs of prevention are demonstrably, by 
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orders of magnitude, smaller than the cost of damage recovery. However, effective 
risk management and advanced safety culture does not only protect the company, 
but can, in the long term, increase its value. Safety culture is, therefore, an asset 
that can and must be taken into account, and should be handled as part of an 
economy. Some studies, which help decision-makers find the solutions, deal with 
the investigation of perceived and hidden dimensions of the investment 
management risks. (Szilágyi et al., 2013, 2015a, 2015b) 

Westrum (2004) has set up the types of organisational culture on the basis of how 
enterprises handle safety-related information, and has classified cultures as 
pathological, bureaucratic or generative ones. The features above support that 
technology-driven organisations of today must belong to the generative category: 
they actively seek for safety-related information, they reward information 
“messengers”, they share responsibilities and the mistakes and failures they 
encounter result in far-reaching reforms. The decision support information needed 
for that can be provided by controlling1. 

4  The main areas of safety and strategic human 
controlling 

The strategies developed for safety have a holistic view. The reason for this is 
partly because the analysis of hazards, vulnerabilities and risks must be carried out 
globally, regionally and locally. The other reason is that risk analysis implies the 
use of multiple disciplines simultaneously (due to e.g. economic, politic, cultural, 
sociological and psychological factors). Sustainable strategies include, among 
others, prevention, aversion and damage recovery. Based on this, the elements of 
systematic risk management culture are: 

– early prediction methods, 
– a review of hazards using modern tools and methods, 
– the increase of efficacy of communication methods. (Krómer, 2011) 

The elements mentioned are closely related to human factor. (Keszthelyi, 2014) 
For instance, it is much more difficult to justify prevention costs in decisions 
aiming risk reduction, than the costs spent on urgent damage recoveries in 
emergency situations, though planned prevention costs may be as low as one 
hundredth or thousandth of recovery costs. (Gardener, 2010) Controlling can 
support organisational processes and the attainment of modern safety strategies by 
providing analyses and suitable data and information. The main elements of these 
are:  

                                                 
1  In fact technology-driven organizations have gains from their controlling and reporting functions are being based on 

business information systems (Sasvári, 2013), from which the data recovery is much easier. 



I.Kertai-Kiss 
The Role of Human Resource Management Controlling in Organisational Safety 

127 

1) assessment of hazards and risks, and development of early predictions,  
2) development of safety culture and of abilities to resist extreme 

conditions,  
3) reduction of risk factors,  
4) enforcement of catastrophe recovery capabilities. 

In other approaches of safety, the toolset of human controlling (including HR 
audits, HR strategy, HR scorecards, benchmarking, process cost calculations, 
human cost planning methods, intellectual capital validation methods, use of 
competence measurements and maps, self-controlling, knowledge management, 
process management, performance measurement of processes etc.) and the 
significance of its support for EEM is especially important because a major 
proportion of costs is related to human capital, as it is very cost-sensitive without 
an economy of human resources. (Karoliny, Poór, 2013) 

However, measurement of indicators related to intangible assets is practically 
never used in human controlling. Based on the research of IFUA 
Horváth&Partners international consulting agency, invisible (or “intangible”) 
assets are, with the exception of some Nordic countries, not measured, as they do 
not have a yield; companies prefer culture programmes and organisation 
development methods instead. This approach can also be efficient for the 
preparation of safety cultures. Therefore, an important aspect is to connect HR and 
safety strategy with human controlling, which can, through its services, support 
the smooth and balanced operation of organisational processes (e.g. recruitment, 
career, the identification of psychological and competence profiles, regular 
mental-hygienic assessments, targeted prevention programmes, overall 
programmes aiming at cultural goals, health and safety, identification of cultural 
factors etc.)2. (Karlovitz, 2014) A critical question in this regard is which values 
shareholders and managers prioritise, and which values they support in order to 
ensure safety, in the organisational culture. The identification and testing of 
competences related to safety-awareness is a highlighted field in the human 
approach of organisational safety, which also includes the question whether the 
organisation needs brokers who are good at safety, or ones capable of doing 
precise and punctual work. It is probable though, that e.g. knowledge and 
information brokers support safety culture by predicting risk information. A 
powerful incentive can be if reporting of near-misses is rewarded. (IFUA, 2006)  

 

 

                                                 
2  he key competencies had been examined in several articles, studies till now. Csiszárik-Kocsir et al examined the higher 

education’s role and the most conveyed competencies in a primary resarch in 2009. The most useful comptencies are: 

communication, foreign language and the communicational skills to reach a good position in a work. 
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 operative human 
controlling 
(economy of operative 
processes) 
(Körmendi, Tóth, 2003) 

strategic human controlling 
(safety) 

time span, 
time 
horizon 

short long 

Objective aims at capital return economy of operative processes 
Indicators  economic 

calculations, 
financial indicators 

 plan-fact 
comparisons 

 indicators of 
economy, 
performance, 
organisation (e.g. no. 
of employees, 
absences, work hour 
balance sheets, 
performance success 
rate, no. of accidents 
etc.) 

 process cost 
calculations 

 non-financial indicators, 
intangible assets=non-
material+invisible assets 

 HR audit (competence 
measurement) 

 strategic indicators: Balanced 
Scorecard (BSC), Performance 
Prism, Performance Pyramid 
System (PPS), Tableau de 
Board (TdB), Productivity 
Measurement and 
Enhancement System 
(ProMES), Intellectual Capital 
Statement, Wissensbilanz.  

 benchmarking 
 calculation of human capital 

value (elements: human 
capital, e.g knowledge, 
competences, work ethic, 
attitudes, social capital, e.g. 
interpersonal connections, 
information databases, 
structural/organisational 
capital, e.g. intellectual 
property, brand names, 
organisational culture, 
management philosophy etc. )  
(Laáb, 2006) 

 portfolio analyses 

Figure 1 
Operative and strategic human controlling (own preparation) 
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The extension of the administrative and functional role of human controlling can 
also imply that it is not only the measurements supporting the area of HRM, but 
also the practical implementation of decisions that it focuses on. Human 
controlling, in this way, further to being the budget owner, practices a higher level 
of operation. A key element of the wider service provider catalogue of HR 
controlling may be the preparation of safety programmes at every level of 
corporate hierarchy (e.g. sensitizations, health and safety, trainings and education 
development of the application of purpose-built security systems, development of 
communication, burnout monitoring etc.). 

The strategy-focused interpretation of organisations is also connected with the 
topic of quality and sustainability3. (Pató, 2015) Enterprises that focus on this 
aspect place a strong emphasis on the coordination of their human resources, 
business units and processes, information technology and financial resources, for a 
significant growth of productivity. (Michelberger, 2013) A shift in views took 
place in this regard recently: the focus on control has been replaced with a 
stronger focus on the support of strategy and organisational processes. (Wimmer, 
Szántó, 2006) In corporate practice it means that instead of the promotion of 
persistent reports and accounts, managerial and business decisions are supported, 
and organisational learning is being promoted. (Neely-Al Najjar, 2006) 

Besides the aspects mentioned so far, the so-canned non-market aspects have 
substantial influence on the output of the enterprise. Such aspects include, among 
others, the question of safety. Companies of our days are auditing sustainability in 
their sustainability reports on the basis of ISO standards, and are outlining 
specific, substantially well-defined safety aspects (e.g. psycho-social risks, work 
safety, risk management, trainings aiming at increasing safety, rules and systems 
to motivate reports on near-misses etc.). 

In accordance with the above, it is a tendency that radical economic changes result 
in shorter time spans in strategic thinking, and accents are shifted from strategies 
to processes (IFUA, 2006), thus, besides process development and quality 
objectives, organisational safety is also presented in a new context. The shortening 
of strategic time spans and the development of information technology requires 
shorter response times. Also, the efficiency of organisational decisions may be 
largely affected by the quantity and quality of the information received 
(Szeghegyi, 2011), as too much or irrelevant information can slow down decision 
making, or can lead to wrong decisions4. Furthermore, a most focal aspect in the 
organisations, as seen in front of a socio-technical background, is that information 
is also available to customers and competitors, which also gives rise to safety 
concerns.  
                                                 
3  A proven method for the strategic inplementation of the sustainability aspects could be the so called Sustainability 

Balanced Scorecard. (Fülöp, Bereczk, 2015) 

4  The appropriately chosen information systems can help to provide the information needed for organizational processes 

and decisions (Sasvári, 2012).  
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5  Human controlling in practice 

My field work was done at the Budapest premises of a strategically significant 
Hungarian pharmaceutical enterprise, in the human controlling organisational unit.  

Basic data of the enterprise:  
– legal form: private limited company, with nearly 85% of the shares being 

in foreign ownership. 
– net turnover within the 2014/2015 business year: HUF 129.2 bn, 
– the products of the company are sold in 60 countries; 75% of the turnover 

in 2014/2015 business year came from export sales, out of which 
– the most important strategic markets were: Russia, CIS-countries (EUR 

131.5 m), Middle and Eastern European region (EUR 134 m) 
– number of employees: 4000. 
– activities: production of pharmaceutical products, treatment and disposal 

of hazardous waste, recycling of waste, human health services, scientific 
and technical research and development, engineering, technical 
consulting etc. 

– 9% of the turnover, i.e. nearly HUF 12 bn is spent on research and 
development. 

For a safety-focused examination I analysed the deep interviews made with the 
human controlling manager, and I examined the practical operation of the HR 
controlling organisational unit. The below relevant aspects, features and risks can 
be mentioned in connection with safety and controlling, as results deducted from 
the empirical analysis.  

The most important risk analysis policy elements of the organisation are: 
– the enterprise considers that it is not full prevention of risks that leads to 

success, but a reasonable minimisation of adverse effects of risks on 
social objectives, 

– the enterprise considers risk management as a tool of efficient enterprise 
management, 

– their opinion is that as not all aspects of risks can be identified 
administratively and in advance, management should, in decision making 
regarding risks, rely on the competences, experience and judgement of 
employees in the course of work done in accordance with internal 
expectations and rules, 

– area leaders are responsible for the identification and categorisation of 
risks pertaining to their own areas, as well as for the preparation of the 
relevant action plans, 

– internal control analyses the full range of risks, and reports to executive 
management at least once a year about the operation of risk management, 
internal control mechanisms and the related company management 
functions, 
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– it examines independently and objectively, on the basis of the approved 
annual audit, whether the internal control systems established are capable 
of handling the risks discovered effectively. 

The place and role of human controlling within the organisation: 
– it is highly-positioned (taking company-specific aspects into account, 

human controlling has a highlighted position among controlling systems). 
– the “secret weapon” of HR: executives understand hard data, i.e. they 

need cost and possible losses information (controllers convert “soft 
signals” into “hard numbers” for decision makers), 

– It is not only on the level of costs that HR controlling deals with human 
resources economy, but it also establishes operative principles, 
continuously monitoring and following up on them, while further 
develops them, and interposes at decision points, whenever needed (these 
principles could as well include the support of advanced implementation 
of safety), 

– as controlling is capable of providing more and more professional support 
materials to executives and managers, often there’s no need for economic 
intervention of controlling. 

Areas of human controlling and safety: 
1) employee competences, 
2) economy of human resources, 
3) data security. 

Aspects and characteristics in connection with competences: 
– competences are among the most focused areas (application of 

psychological tests, especially for executives), 
– the purpose of testing is to pick the most loyal, safety-aware and 

contented colleague, 
– proven version of practical testing, e.g. the application of the “principle 

of gradual access” (the most reliable colleagues successfully passing the 
“trials” get access to larger amounts of and more and more sensitive 
information), 

– loyalty is a human aspect of highlighted importance, as smooth operation 
is ensured by contented employees, 

– reliability is one of the most sensitive and critical competence 
continuously tested, 

– in order to eliminate the risks resulted from human errors and faults, the 
principle of “every one is in control of another” is applied (however, 
there is a risk that overcontrol turns out to be a hindrance in open 
communication and trust) (Tóth Bordásné Marosi, Bencsik, 2012). 

Characteristics of human resources economy and safety: 
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– the accuracy of recruitment planning and the alignment to business 
processes thereof is especially important (the company employs a 
stretched number of staff just enough for a viable operation),  

– One of the most sensitive organisational processes is the topic of 
reorganisation,  

– the elimination of risks arising from the changing staff number is an 
important concern, but 

– the HR controller is not aware of what is scheduled at HR strategic 
partners (risk: can cause discrepancies), 

– the most critical one of all human risks is the loss of irreplaceable 
knowledge; the largest amounts of cost are taken up by the “war for 
talent”, 

– there are no indicators related to training-return/yield or intangible 
indicators, or they are not applied. 

Characteristics of data security: 
– there is no written security policy (the provisions of the Hungarian 

Labour Code and the internal organisational rules apply), 
– a general principle is “to protect employees’ individual rights at any 

cost”, but 
– top executives (CEO, HR director, senior financial manager) can get 

access to every sensitive data at any time without filtering, 
– the complex information related to particular employees is only 

accessible for the HR director and the CEO, 
– middle managers and employees can only access information which are 

not suitable for individual identification of employees, 
– accurate, proactive and transparent communication is focal in reporting 

by controllers (an important concern is that colleagues think within the 
same interpretation framework at data exchange), 

– controllers only have the opportunity to see data on the employee level, 
so that they can assess and find out which employee has caused any 
discrepancy between plan and fact data, 

– IT policy: employees cannot, without authorization, send any data in 
emails; any mistakes are only found out afterwards, which is an 
indication of data security issues. 

It can be concluded on the basis of the above that even adherence to the 
regulations and methods applied will not always guarantee full protection in 
organisational processes. Therefore, the development of organisational safety 
culture (standards, behavioural patterns, values etc.), including the enhancement 
of safety-awareness, must be continuously kept on the agenda.  
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Conclusions 
The methodology of controlling and the implementation of organisational safety 
using functional purpose-built systems have limited scope of interpretation using 
traditional approaches of plan-fact comparisons. In order to reduce risk factors of 
organisational processes, the tools of controlling have to be extended in the future, 
e.g. intangible indicators applicable as tools of human controlling can contribute 
to the establishment of organisational safety and to the enhancement of safety 
culture.  

An academic approach of human controlling can facilitate the response of 
controlling methodology to the new challenges of the digital era, including 
problems and possible solutions of safety. It must be seen though that, in an age of 
corporate cultures less and less typeable, every normative approach can be 
counter-productive. (Amalberti, 2013) Accordingly, besides asset values measured 
by traditional accounting (e.g. funds, customer base, tangible and intangible assets 
etc.), the invisible assets of an organisation (e.g. patents, methods or the efficiency 
and quality of management) can also include such factors as client capital, 
employee competence and safety culture. 
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Abstract:What is Time ? 
Time is an important and scarce resource of which we never have enough. Unlike other 
resources, it cannot be substituted with anything else. Still, we do not seem to fully understand 
its nature. Even our numerous definitions of time are intangible. 
Sensation of Time in Human History 
Our sensation of time has changed enormously through our history. We keep trying to 
squeeze more and more tasks into a constant amount of time – in pursuit of more happiness. 
Time Management Techniques 
Lack of knowledge of this area causes a tremendous amount of struggle. While we are 
expected to be highly industrious at all times, many of us do not have sufficient level of 
knowledge of the basic time management technics. Let us briefly summarize these. 
Deadlines 
Deadline is a magic word in our lives. Deadlines drive our whole existence. What is a 
deadline? What are the typical types of deadlines? 
Common fallacies 
Not only we do not have decent definitions for time, not only do we lack knowledge in the 
field, there are also common fallacies that exacerbate our struggle for time. 
Proposals 
Do less. Do it better. Know the traps and avoid them. 

Keywords: Time Management, Deadline, Fallacy 

1 Introduction 

1.1 The ideal applicant for any job 
From a bunch of job advertisement I created a generic job profile that describes the 
applicant who can fill any job. The profile: 

- high- energy, dynamic 
- passionate, 
- flexible, 
- positive disposition, 
- multitasking, 
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- tight deadlines, 
- experienced, 
- inspiring, 
- broad-minded, 
- creative, 
- capable of hard work, resilient, 
- technically skilled, 
- team player, 
- covert (not PC, but smart HR managers know how to relate to this): 

younger than 35. 

1.2 Problem 
Among middle-aged (and onward) employees burnout syndrome is frequent. This 
syndrome deprives people of many of their traits that are demanded by employers. 
(Glouberman, 2003) 

 

Required attributes, must haves Burnout syndrome 

Dynamic, loadable, tight deadlines, 
high-energy 

Exhausted 

Resilient, positive disposition Distressed 

Problem solver, Can-do, Success 
person, Multitasking 

Inability to cope, dysfunctional 

Motivated Disillusioned, bored 

Team player Antisocial, lonely 

Table 1 
Generally expected attitudes vs. Burn out 

Permanent overload and stress result in burnout. (Maslach, Schaufeli and Leiter, 
2001) 

A major cause of stress: “I cannot meet the deadline!” 

Typical cause for missing deadlines is bad time management. 

In my experience, while workload seems to be ever increasing, many people - 
especially young employees - lack adequate skills in time management. This 
deficiency causes a lot of unnecessary stress and loss of efficiency. They continue 
their inefficient fight to meet exorbitant amount of deadlines until they gradually 
burn out. In this battle they waste a lot of their abundant energy and finally they 
may become liabilities for their employers. It is also important to understand the 
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covert nature of the problem: we generally start to be interested in time management 
only after we have burned out – this means we are regretfully, too late. 

This is why I think it is imperative to deal with time management issues as major 
factors of burnout. In this article I will not focus on the “how”-s since many books 
describe them in detail. I find the “why”-s and “what not”-s more interesting and 
far less examined. This is why I will rather dwell now on these fields of questions 
predominantly. 

2 The definition of Time 
Passage of time is a major source of our fears. Time is a major  source of our stress 
at work and also at home. The resource we never seem to have enough. This is the 
dimension that limits our being above anything else. The reason we do not travel to 
far planets is not distance but the fact that it takes too much time. Time cannot be 
substituted with any other resource. ‘Time is Money’ – people say. Still, time cannot 
be purchased for money. 

Let us have an initial look at how we define time. 

„Time is a measure in which events can be ordered from the past through the present 
into the future and also the measure of durations of events and the intervals between 
them. Time is often referred to as the fourth dimension, along with the three spatial 
dimensions.” (Wikipedia) 

“A nonspatial continuum in which events occur in apparently irreversible 
succession from the past through the present to the future. The Free Dictionary” 
(The Free Dictionary)  

“The measured or measurable period during which an action, process, or condition 
exists or continues” (Webster Dictionary) 

„The part of existence that is measured in minutes, days, years, etc., or this process 
considered as a whole. Time is : 

- the system of recording hours used in different parts of the world (e.g. 
GMT), 

- an amount of time that you have available to do something, 
- a particular period of time for which something has been happening, or 

that is needed for something, 
- a particular point in the day, as expressed in hours and minutes or shown 

on a clock, or a particular point in time…” (Cambridge English Dictionary) 

In comparison, I also show you definitions for other dimensions: 

Distance: „the amount of space between two places or things „ (Merriam-Webster) 
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Temperature: a measurement that indicates how hot or cold something is : a 
measurement in degrees showing the heat of something (such as air or water). 
(Wikipedia) 
The above examples show how difficult it is for us to relate to time compared to 
other dimensions. I think this is a precursor of our problems with time. We can 
rather describe than define time. 

3 Man and Time 

3.1 Time and Human History 
Men’s time concept has gone through fundamental changes over history. Let us 
browse through these historic ages. 

3.1.1. Prehistoric age 

Our prehistoric ancestors lived in hunter-gatherer societies. They did not produce 
food at all. They only collected what naturally grew or bred in their way. They lived 
by the day. Whatever they managed to acquire was likely to be consumed instantly. 
They could not store up food due to numerous reasons like scarcity, or perishability. 
They lived in a quick feedback world: they experienced the result of every action 
within a very short time span. The amount of work to be done in a day: just enough 
for the survival of that very day. 

For them time meant a single day. Their timetable was very basic: 

- rise when the sun rises, 
- lie down when it sets,  
- find something to eat in between and above all, 
- not get eaten in the meantime. 
 

Goal: survival. Survival is happiness. 
Time schedule: airy. 

3.1.2. The Dawn of Agriculture 

The invention of agricultural production brought about enormous changes in human 
life. People discovered how to produce food. When you breed animals you do not 
have to eat them immediately. You can use them as live food stores. In addition 
animal husbandry produces a lot of useful side products too – like milk or wool.  

When you grow grain, you can harvest it and store it for later use. Domesticated 
breeds also produce more food than their wild counterparts. 
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With the appearance of food storage, days became busier. Doing extra work became 
worthwhile. In order to be able to manage the busier daily agenda you needed more 
accurate measurement of time. The first clocks were invented for measuring the 
passage of time within the day: sundial, hourglass. The action-feedback cycle 
became longer. It was not enough anymore to measure time within a single day. 
Therefore, calendars were also developed for the measurement of longer periods of 
time. 

The new goal: not to starve. Happiness is being well fed. 

Time schedule: tight. 

3.1.3. Industrial Age 

Machines were invented. The power of beasts of burden and that of humans were 
substituted with new sources of energy: steam, oil, electricity, nuclear power. 

Productivity multiplied. People became even busier so they needed even more time 
measurement devices. Spring driven mechanical clock became widespread. Later 
on electric clock was introduced. Then atomic clock was invented - a clock that 
misses a second only in a couple of million years. We became time freaks. By now 
we do not have a single moment in our life when we have no clock in our eyesight. 

Goal: produce more than yesterday. Economy has to grow endlessly. Produce more 
than you need. Rush! You are late. 

Concept: dehumanization (loss of identity, loss of community). 

Consumption is happiness.  

Time schedule: over tensed 

3.1.4. Post-industrial society 

This is a futuristic scenario. Consumption of goods is not everything. Let machines 
produce and people create. What we need is not more production but a sustainable 
one. Prevalence of quality over quantity. 

New concept: rehumanization. (Rediehs 2014) 

Goal: Sustainable happiness.(Boehm, Lyubomirsky 2009) 

Time schedule: sustainable, balanced. 

Time illusions 
If our natural time perception was accurate, we did not need clocks. However, our 
minds trick us by distorting our perception of time (West). Just a few examples. 
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3.1.5. Children vs adults 

Adults tend to underestimate the length of certain period of time while children 
overestimate it. This is because we learn to perceive time empirically: an adult 
compares any time period with the length of his age and so does a child. 

3.1.6. Vierordt’s law 

The root cause of many defaults. Long periods of time are often underestimated 
while short ones are overestimated. The time demand of simple tasks is frequently 
overestimated whereas complex tasks are underestimated. 

3.1.7. Kappa effect 

In case of a sequence of consecutive stimuli, we tend to overestimate the time length 
between two stimuli if they are distant, while underestimate it provided they are 
close. 

3.1.8. Emotional state effect  

Our emotions also impact our otherwise fragile time perception. Time files when 
we are happy but seems to freeze when we have a hard time. The time perception 
of a dentist is likely to differ from that of his patient in the chair. 

4 Deadlines 

Origins.  
Deadline is another word that has a meaningful etymology. The word originally 
referred to demarcation line in prisons. No one was allowed to approach or cross 
this line. If anyone did, the guards had to shoot immediately. 

The original message of this word can also mislead us: 

- modern deadlines are not constant. They can be changed for a better 
outcome.  

- we often miss deadlines with minor or no consequences, 
- we use many different types of deadlines instead of the single do-not-

cross-me type. 

4.1 Different types of deadlines 
When trying to accomplish anything, we generally have to face: 

- Time constraints (do we have enough time?) 
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- Sequencing constraints (what should I do first, second, etc.) 
- Resource constraints (do we have enough money, machines, workers, 

space, materials, etc.) 

Success depends on the tasks executed in face of all constraints. More specifically: 
we wish to reach one very specific goal within the boundaries of all constraints. We 
tend to consider only one outcome as success, any other result will probably mean 
failure – the chance of full success therefore, mathematically tiny. 

This difficult task in these not less difficult circumstances has led to the 
sophistication of deadlines. Some industries like construction industry have to cope 
with a complex network of different deadlines in difficult circumstances (e.g. the 
construction of huge railways, highways - lots of deadlines, long lead time, 
complicated network of interdependencies among tasks). These industries always 
use various deadline types besides the standard one. Serious projects are always 
backed by project time schedules that contain very complex structures of deadlines. 

Let us quickly revise these through simple examples. 

4.1.1. Default: Finish no later than 

This is the classical and most common type. Its behaviour is the same as prison 
deadlines: an activity must be carried out not later or earlier than a specified time. 
Example: you want to watch a movie in the cinema. The movie commences at 8 
p.m. You can arrive any time earlier than 8.00. 

4.1.2. Finish no earlier than 

Ageing Hungarian Tokaj dessert wine takes at least 3 years. Longer periods are also 
fine, but any period shorter than 3 years results in semi-finished wine with heavily 
reduced quality and value. 

4.1.3. On time (must finish on) 

If you travel by bus, you have to get off when the vehicle is exactly at the right bus 
stop. Acting later or earlier equally give bad results. 

4.1.4. Rush Deadlines (ASAP) 

In case of leakage in a nuclear plant this type of deadline is advisable for up keeping 
maintenance. 

4.1.5. As late as possible 

Software development projects generally postpone the costly phase of the work until 
the client has committed. Actual programming work does not take place until 
contract is signed and the first invoice (generally for the specification of 
requirements) is issued. 
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4.1.6. Must start on 

Harvest must start exactly when the crops are ripe. Any delay and any earlier start 
lead to serious losses or extra cost. 

4.1.7. Start no earlier than 

In road construction, earthworks need at least 3 months of consolidation. Placing 
asphalt on an unconsolidated base will cause grand deficiencies. 

4.1.8. Start no later than 

Piano accordion valves are mounted to the corpus by molten beeswax. Wax 
solidifies in 10 minutes, so the technician has 10 minutes only to work on the valves 
and then he has to remelt the wax. 

4.1.9. Standby deadlines 

Preheating steel plates is optional in outdoor welding. Depending on the steel 
quality, dimensions and weather circumstances you may experience reduction in the 
quality of your welding stitches. If this happens you must insert a preheating phase 
in the welding process in order to improve welding quality to normal level.  

4.1.10. Phased Deadlines 

This type is predominantly used in case of lengthy activities as a risk management 
tool. The longer time a task takes the riskier it tends to be. By splitting up a time 
consuming task into smaller parts, you can increase your insight during its execution 
and thus allow yourself an opportunity to manage properly. 

4.1.11. Milestones: not attached to activities, not flexible – generally 
externally determined 

Milestones are special deadlines. They are typically externally determined, 
therefore rarely flexible. Their time span is generally zero – whereas other deadlines 
are mostly attached to some activity that has a time span.  

The beginning of the heating season in Hungary is 15 September. A project that 
targets the reconstruction of heating systems for housing estates must be operational 
before that date. The date cannot be postponed, obviously. This is a typical 
milestone. 
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5 Time Management 
The very first thing: Time management does not exist. None can manage time. 
However, everyone can manage his/her own schedule. Viewing it from this angle 
may change our vision of time. 

There are many good books on time management. My observation is that they have 
a lot in common:  

- they focus on the technics of time management (prefer the “how”-s to 
the “why”-s), 

- they use similar techniques. 
 

With due respect to the great authors of these books, let me make a faint attempt to 
summarize the very essence of time management technics I learned from works I 
had been fortunate enough to read. 

5.1 Sequencing tasks: 
- make a list of your tasks, 
- order them into the sequence of precedence, 
- eliminate the bottom 20%, 
- execute the rest in the sequence you have set above, 
- update regularly. 

5.1.1. The ABC sequencing method 

Categorize you tasks as follows: 

- Category A: crucial  
- Category B: must be done 
- Category C: unimportant 

Once you have categorized all, you only have to focus on A-s, do B-s when you 
have some free time and omit C-s. 

5.1.2. The Eisenhower sequencing method 

This method was devised by general Eisenhower He was a pragmatic, hands-on 
man. He realized that people like to pressurize their bosses by telling them some 
task is very urgent. He realized that the most important things are rarely urgent. He 
classified his tasks into a 2x2 matrix. The two dimensions of the matrix: 

- urgency, 
- importance. 
 

Figure 1 
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The Eisenhower Matrix 

5.2 Eliminating tasks 
Pareto rule: 20% of our efforts is responsible for 80% of our achievements. 
Conclusion: focus on the imperative few and forget the rest. 

5.3 Balanced time schedule 
Would you like to maintain a time schedule that helps you not only in the short run 
but also leads you somewhere in the long run? This is what you need to do: 

- take the list of your activities that you have prepared and categorize 
them into one of the following categories: meeting, paperwork, 
communication, think tanking, interruptions, etc.  

- add up the time demand of each category, 
- get surprised by the numbers, 
- set a goal for a better distribution, 
- reach your goal, 
- here you have a balanced timetable. 

6 Common fallacies 

6.1 Ignoring time management 
When I left school I was not equipped with time management skills and I paid a 
heavy price for it. I can see young professionals suffering from the same ailment 
too often. Many of them did not learn about the concept of Time Management. 
Others learned it but neglect it. The result is failures and loss of efficiency. 
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6.2 Erroneous sequencing 
Sequencing all tasks into the order of importance is easier said than done. What 
makes a task more important and others less ?  

Every task’s importance can be measured on multiple concurring scales. The 
importance of a task is likely be different for 

- the company, 
- you, 
- your boss, 
- your colleague, 
- moral obligation (this category is rarely emphasized). 

Finding the proper ranking requires a lot of experience (in other words: “earlier 
mistakes”). The chosen sequencing criteria are often oversimplified or 
fundamentally improper. This leads to a bad sequence which is likely to cause harm. 
For a proper sequence you need to understand the context (the “why”-s). 

A piece of advice: it might be a good idea to give high priority to those activities 
that are important for your boss. 

6.3 Bad communication 
The moment when you miss a deadline is not when its due date passes but a lot 
earlier. Sometimes you are late at the beginning, sometimes it goes astray at some 
point during its execution.You have to bear in mind: deadlines are ideally not a l’art-
pour-l’art game. Properly managed deadlines keep your organization operational 
and this is the major motive behind them - which should drive you actions too.  

People frequently miss serious deadlines without any preliminary warning cause 
scores of unnecessary stress for the rest of the organization. The reason why they 
keep silent is sometimes lack of skills, sometimes ignorance, sometimes fear of 
consequences.  

For those who fear: there is only one thing worse than revealing problems and it is 
being caught in the red. It not only makes people twice as irritated but you may also 
destroy trust. Losing trustworthiness is like losing a hundred dollar banknote: you 
are unlikely to ever find it again. 

Develop a sense to foresee the likely miss of upcoming deadlines of yours and notify 
everybody concerned well before the deadline – so they have time to prepare. 

6.4 Rigidity 
Nothing is more dynamic than time so time schedules should also be dynamic. Do 
not hesitate to reorganize your timetable when circumstances demand it. That means 
that you have to keep a finger on the pulse of the circumstances. Awareness is key. 
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You initial task sequence can be perfect today but a kamikaze tomorrow. So it may 
need revision. 

When you are about to miss a deadline, preliminary notification of colleagues is a 
must but far from enough. You also have to increase you efforts (do overtime), and 
give the problem area proper focus (set aside other activities). 

6.5 Distractions 
Open plan office became popular in the XX. century. The official reasoning behind 
it is better communication. My experience is that the real reason was to exert more 
control over employees. 

There are jobs that should never be mixed in the same room. It is a pain for an 
analyst to hear the sales guy phoning all day long. The intended improved 
communication backfires: it produces a never-ending noise that destroys 
productivity. 

Cell phones: real beasts. They can ring any time and when they do you immediately 
suspend whatever you do in order to answer them. 

Emails: whenever you receive an email a small pop-up message is likely to let you 
know. Many people interrupt his/her current task to read it right away, and reply. 

You better find a way to minimize these distractions if you want to be efficient. 

6.6 Meetings 
Many company cultures love meetings too much. The more people attend, the more 
important the participants are and the longer the meeting lasts the more productive 
it is considered.  

In fact: 

- too many participants (above 5-10, depending on the topic) kill any 
meeting, 

- too long meetings exceed people’s attention span (60 minutes) and 
generally are fruitless, 

- too many meetings distract people from their other tasks and 
unnecessarily exhaust them. 

Some companies use meetings as governing devices. Here is how:  

- employ people flexitime (no overtime pay) 
- organize them a mandatory meeting for every 8:00 a.m. and 19:00. 
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6.7 Unbalanced schedule 
Even a seemingly good timetable may lead you in the bad direction on the long run 
if it is unbalanced. This is the controversy between long term and short term goals. 
If you do not categorize your time into categories that are important for you then 
your timetable will probably be spontaneously unbalanced. In unbalanced schedules 
time consuming humdrum work tend to be overweight while value added activities 
and your personal development will lose. 

 

6.8 Lack of foresight 
I have seen many people who never started any task before it was too late. This lack 
of proactivity generates untold amount of stress when the deadline is suddenly 
closing in on us. 

6.9 Excessive self-confidence 
For decades psychologists saw the roots of all problems in too little self-esteem. 
People attended lots of courses to increase their self-esteem. Decades later 
researches prove that the self-esteem of the population has significantly grown. As 
a result problems caused by too low self-esteem have been replaced by problems 
driven by too much of self-esteem. 

Exaggerated self-assurance causes many people overestimate their capacities and at 
the same time underestimate the difficulties they are supposed to overcome. Result: 
defaults. 

6.10 Busy bees 
Some people confuse business with busy-ness. 

How you can recognize people suffering from this disease: 

- They always seem extremely busy, therefore they do not have time for 
anything. 

- They are always running. 
- They have at least two mobile phones that are constantly ringing. 
- They attend two meetings simultaneously, meanwhile they are 

constantly on the phone. 
- They rarely show up at meetings to which they are invited as key 

participants. 
- When they show up, they are late. 



Management, Enterprise and Benchmarking in the 21st Century 
Budapest, 2016 

150 

- They do not listen to anybody at the meeting. Once they show up, they 
quickly express their opinions and rush out before anyone could say 
“John Robinson”. 

- At the first glance they seem very-very productive. Real heroes. 
- Their time schedule is random, very badly organised if at all. 
- Practically, they live in the office 24/7. This includes all banking 

holidays too. They are likely to be in a private life crisis. 

My experience is that these colleagues are rarely top performers – despite all the 
fuss. On the contrary, they are prone to miss all deadlines, they cannot properly 
cooperate with anyone and their performance is shallow. 

Often, these colleagues try to hide incompetence: they are always too “busy” with 
simple tasks to think about serious, non-piecemeal issues. Looking busy is looking 
precious. 

If they are glorified, for this misleading appearance, then this behaviour model 
easily become company culture and soon enough you will see many new disciples 
acting the same way. 

If the above description fits 

- you: stop and think, 
- your colleague: be careful, 
- your boss: you are in trouble, 
- your company culture: it is unlikely to change. 

6.11 Semi-finished tasks, poor quality 
One of Murphy’s laws: some never have time to do a thing properly but somehow 
always find time to do it twice. Many tasks –especially big, complex ones – are 
never fully finished. Unfortunately, a 99% finished parachute jump is considered a 
failure. 

6.12 Human games 
People love playing games with one another on the cost of the other party (Berne 
1996). Shifting the blame for defaults or coercing are old time favourites. Some of 
them are related to time management. 

Some people intentionally forward you a task in the most inconvenient times like  

- Christmas Eve,  
- at the beginning of your holiday,  
- at the beginning of their holiday,  
- last day of the year, month, week 
- at night. 
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Some people learned that they can coerce quick positive decisions if they sit on a 
task until the last moment and then they come to you and say: “We are in the last 
moment. If you do not sign this off now, the company will lose 100 000 billion 
dollars”. 

My advice is that you should minimize the games you agree to take part in. Every 
human game needs at least two people. If you stay away from it, the other player 
will not be able to play with you. 

6.13 Victim 
There are situations in life when even the best time management cannot save us 
from trouble. There can be over tensed time schedules, unrealistic expectations, 
badly managed organizations with constant firefighting. If you are trapped in this 
for a long time and even the best time management attitude does not help you out - 
you become a victim. Do not be a victim. 

This problem is typical in mature industries where competition is fierce and sales 
margins are too low, therefore, exploitation of employees is unescapable.  

Another typical place to experience this atmosphere is at mismanaged companies. 

Conclusions 
Be an essentialist (Greg McKeown: Essentialism) : be selective about what you 
choose to spend time on. Do less, do only what matters. 

Do it better.  

Know and avoid fallacies. 

Whoever you are, your life is a treasure box which is full of time diamonds at the 
moment of your birth. You have to pay a diamond for every single day of your life 
until your treasury runs empty. A good day costs one diamond, a bad one often costs 
more. Think about time and you also have thought about your life. 
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Abstract: The higher penetration of internet usage in the society makes it more important to 
understand how and why people are ready to generate information on the net and what the 
common features are of those who are ready to post comments. Here special focus is on the 
members of Y generation, who are adults now and get used to use internet on a daily basis. 
This study tries to find relationship between personality types and frequency of comment-
writing activity. According to our hypothesis, among Keirsey’s personality types, the 
intuiting Rationals and Idealists are supposed to write more comments than their Artisan 
and Guardian counterparts. Social attitude of the respondents is also examined: we would 
like to know whether the extravert people write more comments or the introvert ones. It is 
also expected that Rationals show the most positive attitude toward expressing their 
opinion and they are also ready to express negative opinion in a higher proportion than 
other temperament types. The analysis of the 992 usable questionnaire of university 
students supports the hypotheses. 

Keywords: eWOM, comment-writing, Keirsey temperament types, MBTI, opinion-
expressing attitude 

1 Introduction 

In the Internet Age people have an easy way to get information almost whenever 
and on whatever they want. However, people cannot only use this information but 
can also generate them – especially when they evaluate products and services. 
There are different platforms to share opinions and post their comments: weblogs, 
discussion forums, social networking sites, and review and retail websites. 

Comparing efficiency of mass media advertisements with classical word of mouth 
communication, literature found the latter significantly better, as the credibility of 
the information-source and its personal and non-commercial form makes it more 
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reliable.  However, eWOM1 shows some significant differences from traditional 
word of mouth communication. First, the internet communication is not limited in 
time or space, so eWOM spread can happen in asynchronous mode [5]. Moreover, 
it is persistent and more accessible than its traditional counterparts [6]. That 
feature makes it possible to measure it - but not only its quantity. Different sites 
insist on using specified rating scales beside giving text-based information about 
the product or service (e.g. booking.com), just to make independent evaluations 
comparable and make decision-making easier for the consumers.  

2 Research background 

2.1 Literature review and hypotheses 

It is necessary to understand motivations behind comment-posting behaviour, 
which can also contribute to recognise customer competences in case of 
product/service development [2] [8]. Henning-Thurau et al. (2004) found that (1) 
focus-related utility (helping others), (2) consumption utility (post-purchase 
advice-seeking) (3) approval utility (self-enhancement and economic rewards), (4) 
moderator-related utility (problem-solving support) and (5) homeostase utility 
(expressing positive emotions and venting negative feelings) are in the 
background of positive eWOM [5].  

Cheung and Lee (2012) designed a research model to understand factors 
influencing consumers’ eWOM intention (precisely: intention to spread positive 
eWOM). Their study found support for their hypothesis which highlighted the 
relationship between reputation, sense of belonging and enjoyment of helping and 
eWOM intention. However they could not accept the role of reciprocity, moral 
obligation and knowledge self-efficacy as antecedents of eWOM intention.[1] 

Ridings et at (2006) also wanted to understand motivations behind posting 
behaviour by comparing attitudes of active and infrequent posters and lurkers 
(“virtual community members who visit and use the community but who do not 
post messages” p. 330) They included trust in others’ abilities, trust in others’ 
benevolence, trust in others’ integrity and desire to participate in the exchange of 
information/social support/shopping information as variables which should differ 
among the free behavioural groups. Lurkers “are different qualitatively not only in 
a  gradual quantitative way, but also in their desire for more social distance, less 

                                                           
1  eWOM: electronic Word of Mouth refers to any statament consumers share via internet about a product, service, brand 

or company. WOM  (Word of Mouth) communication is oral communication which passes information from person to 

person. 
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social bonding and their reluctance to rely on information provided by others” 
p.343. Lurker showed significantly less trust in others’ benevolence and integrity 
than infrequent or frequent posters. [12] 

The above mentioned results show that different personality traits influence 
motivation of posting behaviour. Therefore in this study the relationship between 
personality/temperament and comment-writing behaviour is in the focus. 

Based on Jung theory, personality can be described by mental functions 
(information gathering/perception and based on these information-decision 
making process) and by energizing attitude: how people “charge their batteries”. 
Briggs-Myers (1980) added the fourth dimension: the lifestyle preference to the 
former ones – that is how the MBTI can identify personality types. [17] [11] Table 
1 shows the main features of the four personality types. 

According to David Keirsey’s view, his typology is not completely similar to the 
Myers-Briggs Type Indicator- although they definitely show parallelism. For 
example he explains that extravert-introvert dichotomy should reflect to social 
address and social attitude instead of how people energizing themselves [7]. 

 

Table 1 
Main features of personality types by Keirsey 

Source: http://www.keirsey.com/4temps, own construction 

Probably information taking preference can influence most the comment-
generating behaviour of personality types. In Keirsey’s method the two 
dimensions used for identifying the four personality types are (1) communication 
and (2) action. [7] 

Communication can be concrete (facts and figures are in the centre) or abstract 
(beliefs, theories and understanding in the centre), while actions can be utilitarian 

 Rationals Guardians Idealists Artisans 

Common 
preferences  

Abstract 
Utilitarians 

Intuiting + 
Thinking (NT) 

Concrete 
Cooperators 

Sensing + 
Judging (SJ) 

Abstract 
Cooperators 

Intuiting + 
Feeling (NF) 

Concrete 
Utilitarians 

Sensing + 
Perceiving (SP) 

Typical 
features  

pragmatic, 
focus on prob-
lem-solving, 
independent, 
strategic leader 

dependable, 
hard-working, 
responsible 
parents, seek 
security 

enthusiastic, 
kind-hearted, 
spiritual, trust 
their intuition 

optimistic, cre-
ative, prize 
freedom, love 
working with 
their hands, live 
for today 

Proportion in 
the 
population  

5-10% 40-45% 15-20% 30-35% 
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(good for themselves) or cooperative (meet the rules, what is correct). Web makes 
it possible to gather different kinds of information easily. For example before 
making a purchase decision, we can visit different sites to gather information on 
product variety, prices, objective product features, and we can also check the 
product reviews of former consumers. Although one of the main intention of the 
operators of these sites is to transform these reviews into a more formal, 
comparable form – via using scales for the evaluation, these evaluations are still 
personal and subjective. Therefore comments can be viewed mainly as abstract 
way of communication. 

Moreover, the previous results from this study [9] - focusing on comment reading 
behaviour only - showed that Rationals and Idealists read significantly more 
public comments than the other two personality types. Therefore the first 
hypothesis is the following: 

H1: Rationals and Idealists generate more comments than Artisans and 
Guardians.  

Using Internet may also seem to be a modern form of communication – mainly via 
e-mail and social network sites. Taking into consideration the other dimensions of 
the personality, extroversion/introversion dichotomy may have a definite 
connection to comment writing activity. Extravert people are those who like talk 
to others, who are open to meet new people; they are interested in others and 
concerned with external reality. Supposedly, they are more active in virtual life as 
well than their introvert counterparts, so it is expected they generate significantly 
more comments than introvert people. 

However, we can find extrovert people in each bigger personality types (e.g. 
ENTJ and ENTP among Rationals), it is worth to examine our sample through this 
dimension. Therefore our second hypothesis is, that: 

H2: Extravert people write more comments online than Introvert people. 

However, that can be seen as a threat for marketing managers because Extraverts 
typically speak before think, and if their comment is negative on the product or 
service that is a real threat. So, it is worth examining the proportion of positive 
and negative comments of different personality types and attributes. 

Via Internet, users are relatively free to choose the contents they want to get, so 
probably they spend their time on sites which are interesting for them. Moreover, 
as people use forums, online chatrooms and comment-writing activity also for 
meeting new people and for building and cultivating relationships, it is expected 
that majority of comments are positive.   

Yun and Park (2011) examined selective message posting behaviour if the opinion 
of the poster is a minority opinion. They found that people’s perceptions about 
their position as being in the majority or the minority in the cyberspace influenced 
their willingness to speak out measured by the message posting behaviour: if their 
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opinion was a minority opinion, they posted a message less likely. [15] They also 
wanted to highlight the role of anonymity when they supposed that people would 
be less likely to speak out on an online forum when they have to register before 
posting a message. However, they found not support for this hypothesis. It is also 
important to mention that anonymity can lead to absurd or false behaviour, which 
should be taken into consideration at the analysis of product evaluations [8]. 

Based on the structure used by Keirsey typology, only Rationals are defined 
alongside Thinking aspect – this temperament type concentrates more on facts and 
figures when making a decision – combining it with intuitions. And for them it is 
associated with strong will and independence so they feel less pressure for 
assimilation in their opinion. That is why here it is hypothesised that this group of 
people is more ready to express relatively higher proportion of negative opinions 
in their comments. 

H3:  Rationals generate more negative comments than other personality 
types. 

The aim of this study was not only testing the amount and valence of comment 
writing, but partly it wanted to understand the reason behind the differences of 
these numbers. It is supposed that besides of infrastructural conditions of comment 
writing activity (such as internet access and penetration of notebooks and smart-
phones), differences in opinion-expressing attitude may play a significant role in 
comment writing. There are people who feel expressing their opinion difficult and 
some people don’t want to share their opinion at all – especially not with unknown 
people in the cyberspace. On the other hand, expressing opinion sometimes means 
confrontation with others, and representing the opinion of minority may leed to 
the rejection of the majority. Hypotheses 4 party relies on the background what 
was mentioned for H3. 

H4: Rationals show more positive attitude toward expressing their opinion 
than other personality types. 

2.2 The questionnaire 

For analysing comment writing activity of Y generation, a pen-and-paper 
questionnaire has been designed. University students were asked in their classes to 
fill in the questionnaires. 

In the first part of the questionnaire, comment writing activity was in the focus. To 
improve reliability of the study, comment writing activity was measured on two 
ways. First, the respondent had to evoke how many comments (s)he wrote 
previous week on different sites (social network, news portals, forums, video 
sharing sites and so on). This question helps to detect the pattern of comment 
writing activity on the internet and perhaps is not difficult to bring a memory into 
the mind if interval is so short. Beside the former question, respondent had to give 
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the average number of comments (s)he wrote usually in a month. That was a great 
chance to control the reliability of the numbers given for the former question and 
also helped us to handle if there was an outstanding event or personal 
circumstance which could generate significantly higher or lower frequency in 
comment writing behaviour (celebrations, outstanding moments or social events 
for the young generation which could generate larger amplitude in comment 
writing). 

Valence of comments were measured as an average distribution of the comments 
written by the respondents: they needed to share 100% among positive, neutral 
and negative comment types. 

The second part of the questionnaire was dedicated to identify the personality of 
the respondent. Although there are wide variety of different personality tests, for 
this study, the easiest and shortest test was used – borrowed from a Hungarian 
homepage: lelektanitipusok.hu/tesztek.html. Here respondents have to make only 
four decisions alongside the four personality attribute-dichotomies described in a 
few sentences (extravert/introvert, thinking/feeling, judging/perceiving, 
sensing/intuiting).  This relatively short but reliable version of personality tests 
provided the chance for the respondent not to feel overwhelmed and bored by a 
longer list of statements – especially because there were other parts of the 
questionnaire waiting for him/her. 

In the third part of the questionnaire, there was a list of 5 statements related to 
opinion-expressing attitude, and the respondent had to evaluate them on a 7 point 
Likert-scale, where -3 meant: totally disagree and 3 meant: totally agree with the 
statement. 

2.2 Sample description 

Undergraduate and/or graduate student samples have been used in lots of studies 
examining eWOM [4], [10], [13].  

 

Table 2 
Personality types in the sample 

Source:own calculation, own construction 

 Rationals Guardians Idealists Artisans 

Proportion in 
the sample  13,7% 46% 16,6% 23,7% 

Male/Female 
proportion  82 / 18 % 72 / 28 % 67 / 33 % 72 / 28 % 
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Our aim was to ask the members of the Y generation, as they are those who were 
born between 1980-1999, therefore they are young adults now who get used to 
using internet in their everyday life, and who have experienced the changing ways 
of contact patterns, and who have new definitions of group membership and social 
experience in the cyberspace [14]. So university student sample is definitely 
appropriate for that – even though their level of education will be higher in the 
near future than for the average population.  

However, at the time of the fieldwork they didn’t have a degree, only a high-
school diploma. According to KSH database, in 2011  58,8% of the 20-24 year old 
population has graduated in high-school in Hungary, and only 28,0 %  of the 25-
29 year old population had a bachelor or master degree. [16] That means that 
education level of our sample is definitely higher than of the Hungarian Y 
generation population. 

After finalizing the questionnaire based on the results of a pilot test, pen-and-
paper study has been conducted in February, 2014 at Obuda University, Budapest. 
Students from faculty of business administration and management, mechanical 
and safety engineering, electrical engineering, informatics, light industry and 
environmental protection engineering took part in the survey. After data cleaning 
process, we have got 992 usable questionnaire. SPSS 19 was used to analyse the 
database. 

Three quarter of our respondents were male (72%), the average age is 23,9 with a 
standard deviation of 5,3 years. 

3 Results  

3.1 Quantity of comments written by personality types 

Number of comments written on previous week was 8,36 in the total sample – 
comparing that with the average comments written in a month, which was 25, it 
seems that the monthly average is lower than what can be expected based on the 
number of comments previous week. (Expected value would be 4x8,36=33,4). 
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Figure 1 

Number of comments by personality types – self-reported data (Total sample N=966, Idealists n=160, 
Rationals n=132, Guardians n=446, Artisans n=228) 

Source: own calculation 

Analysing the data carefully, it was found that the abstract category (average in a 
month) and the rounding behaviour of respondents could be the reason for the 
difference. For example, 10 comment per month was mentioned by 113 
respondents, but 9 or 11 was mentioned only by 4-4 persons. So typical answers 
were rounded to the nearest multiple of 5 and perhaps they rounded down more 
than up.  

Another potential explanation can be that for some of the respondents Valentine’s 
Day was included in the previous week of the fieldwork. So that can also explain 
the higher number of comments written previous week than in an average month.  

Focusing on the differences among personality types, number of comments 
previous week is significantly higher for the Idealists (F(3,962)=4,229, p=0,006). 
However, no significant difference was found in the average number of comments 
written in a month (F(3,962)=2,024, p=0,109). Rounding behaviour may explain 
also this difference, however the tendency of the number of comments very 
similar for this question to the previous one – Idealists generate the most 
comments in a month and Artisans generate the lowest number of comments. 
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Figure 2 

Number of comments on different sites on a given week by personality types – self-reported data 
(Idealists n=160, Rationals n=132, Guardians n=446, Artisans n=228) 

Source: own calculation 

Examining closer the sites where students posted their comments, not surprisingly 
social network sites were the most popular. Idealists posted there 7,1 comments as 
average which was significantly higher than for the other personality types. This 
group also wrote an above average 1,2 comments on the given week on news 
portals. They also wrote slightly more comments on forums, blogs and video-
sharing sites than the other personality types. 

3.2. Quantity of comments written by personality attributes 

Digging deeper in understanding difference in frequency of comment writing, it is 
worth to examine the four temperament-dimensions used to define personality 
types.  
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Testing of the second hypothesis, number of comments written by extravert 
respondents was significantly higher than for introvert students – with both 
dependent variables (on previous week: F(1,972)=5,681 p=0,017; average per 
month: F(1,972)=13,934 p=0,000). As it was expected, the more open and 
socializing the respondents are the more comment they write on the internet. 

 
Figure 3 

Number of comments by personality attributes – self-reported data (Total sample N=966) (red 
rectangle shows significant difference at p<0.05) 

Source: own calculation 

We could also find significant difference in average number of written comments 
alongside the perception preference. People, who focus on opportunities, 
connections and ambiguity in their perception (Intuiting) wrote significantly more 
comments than their Sensing counterparts on both time-period (previous week: 
F(1,971)=6,72 p=0,01; in a month: F(1,971)=3,993 p=0,046). 

In the study, frequency of students’ comment-writing activity showed no 
significant difference in decision making preference and lifestyle preference - 
despite the slight advantage for people with Feeling preference. 

3.3 Valence/polarity of comments written by personality types 

In general, the predominance of positive comments is not surprising, as majority 
of the comments posted on social network sites which are mostly used for 
keeping/building contacts with friends, therefore mutual positive posts can serve 
this aim. 
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Figure 4 

Distribution of valence of comments by personality types – self-reported data (Total sample: those who 
write at least one comment per month N=723) Red arrow shows significant difference at p<0.05 

Source: own calculation 

Examining valence of comments by personality types it was found that Rationals 
posted significantly more negative comments than other personality groups, which 
confirms H3. If we translate it into a practical issue, marketing managers dealing 
with eWOM should learn more precisely how to handle negative comments of the 
Rational type. Deeper understanding of the information-gathering and decision-
making features of this personality may give a chance to influence the valence of 
their comment-writing activity 

Analysing the proportion of negative and positive comments by personality 
attributes, people with extravert preference write significantly more positive 
comments (57,1%) than the introvert people (50,8 %), but this higher proportion 
doesn’t mean the lower proportion of negative comments, so the proportion of 
neutral comments were lower for this group. 

Valence of comments also shows significant difference alongside decision-making 
preference dichotomy. Those who concentrate more on their feelings when 
making a decision, write positive comments in 58,3 %  and this higher proportion 
is also associated with the significantly lower proportion of negative comments 
(10,3%). 
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Figure 5 

Distribution of valence of comments by personality attributes – self-reported data (Total sample: those 
who write at least one comment per month N=723) Red arrow shows significant difference at p<0.05 

Source: own calculation 

3.4 Difference of opinion-expressing attitude among 
personality types 

For understanding the difference in comment-writing behaviour among 
personality types, opinion-expressing attitude statements has been used in the 
study. Each personality types prefers verbal communication over written 
communication and data show slight rejection of sharing opinion with people we 
don’t know. However, one-way ANOVA test shows significant differences 
alongside the other three statements. As it was expected, Rationals have 
significantly more positive preference toward debating and Guardians show slight 
disagreement with this statement, what is also significantly different from the 
average in the total sample. The caring and helping attitude of this temperament 
type gives a good explanation for this result. 

Rationals’ positive attitude toward expressing their opinion is confirmed by the 
differences in the level of agreement with the two other, negatively formed 
statements. Rationals want to share their opinion the most and find no difficulty in 
the articulation of their own opinion. 
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Figure 6 

Opinion-expressing attitude by personality types (means) – (Idealists n=160, Rationals n=132, 
Guardians n=446, Artisans n=228) Red rectangle shows significant difference at p<0.05 

Source: own calculation 

Although Artisans show slightly (but not significantly) higher intention to share 
their opinion than the total sample, they feel it relatively difficult how to say that. 

For deeper understanding, it is worth to examine the level of agreement with the 
attitude statements alongside the four dimensions of temperament types. The 
extravert/introvert dichotomy, which reflects to the way of how a person energize 
himself (in MBTI) or to the social attitude of the person (in Keirsey’s theory) 
clearly distinguishes the different opinion-expressing attitude of the respondents. 
Significance test of mean differences shows that extravert people more ready to 
share their opinion – even with others they don’t know, and they like debating 
more than introvert people.  

In the MBTI, alongside the decision making dimension, Thinking preference 
means that impersonal decisions based on logic and principles, while people with 
Feeling preference focus on human values and needs when making a decision. 
According to Keirsey, Thinking means that a person is tough minded, while 
Feeling people are friendly ones [7]. 



Management, Enterprise and Benchmarking in the 21st Century 
Budapest, 2016 

166 

 
Figure 7 

Opinion-expressing attitude of Extravert and Introvert respondents (means – (Extravert n=439, 
Introvert n=535) Red rectangle shows significant difference at p<0.05 

Source: own calculation 

Comparison of our respondents answers shows that people with Thinking 
preference like debating more than those who make decision based on human 
values and they experience less difficulty in expressing their opinion than people 
with Feeling preference. 

 

 
Figure 8 

Opinion-expressing attitude of people with Thinking and Feeling preference (means -Thinking n=468, 
Feeling n=511) Red rectangle shows significant difference at p<0.05 

Source: own calculation 
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Perhaps the latter group considers the potential reactions of the receiver of their 
communication more, so it is a bigger challenge (because of the higher level of 
discretion and precaution) to express their opinion in an appropriate form. 

Based on day-to-day lifestyle preference, only one statement, the attitude toward 
debating showed significant difference: Perceiving people slightly more enjoy 
debating (mean: 0,248) than Judging people (mean: -0,016, F (1,957)=4,007, 
p<0,05). 

Another finding is that people with Intuiting preference like debating significantly 
more than their Sensing counterparts (-0,059 vs. 0,4189 F(1,957)=12,793 p<0,05), 
and articulating their behaviour means less difficulty for them (-0,9675 vs.-1,365 
F(1,975)=10,503 p<0,05). 

Conclusions  

Results of this quantitative study underline the meaningful investigation of the 
relationship between comment-writing activity and personality types and 
attributes.  Number of comments were significantly higher for Idealists than for 
the other personality groups. Taking into consideration that Idealists are 
enthusiastic people who trust their intuition, who are spiritual, and making 
decision based on feelings and values, comment writing (and reading) activity 
may be a reflection to the perceived world. Instead of facts and figures, they keep 
an eye on the “personally generated” world. They are more active than others both 
on social network sites and on news portals. 

Data also supports that Rationals, who are broadly pragmatic, focus on problem-
solving, independent, strategic leaders have the most positive attitude toward 
expressing their opinion, and they post the highest relative proportion of negative 
comments – although positive comments are still dominant. 

Social attitude of respondents plays significant role in eWOM activity. The 
outwardly focused Extravert people show significantly more positive attitude 
toward sharing their opinion, therefore they post significantly more comments 
than people with introversion preference, and among these comments, and the 
positive ones dominate neutral and negative ones more than for the Introverts. 

The results above are in line with experiences of social-media researchers. In the 
American society, more individuals with Extraversion preference reported using 
Facebook than individuals’ preference for introversion and also more with 
preference for Intuition than for preference for Sensing. In connection with using 
LinkedIn, preference for Extraversion, Intuition and/or Thinking were detected as 
more relevant than their opposite in the related dichotomy. [18] 

Practical implications of these results dedicated to online marketing managers. To 
get more realistic feedback on product or service evaluation sites, they have to 
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find out the way, how to motivate also Introvert people to express their 
satisfaction. On the other hand, as gathering eWOM information at the pre-
purchase stage is more and more common behaviour, negative comments can ruin 
the reputation of the brand or the firm. Marketing managers may organize more 
efficient reactions to negative comments on product evaluation sites if they can 
understand the writer’s personality deeper and giving the necessary type of 
information and the appropriate feedback to the poster. 

Some limitations of the research should be considered. First, these data were self-
reported, so they can still over- or underestimate the number of comments from 
one person. It was quite visible that respondents rounded up their answers to any 
multiple of 5 when the monthly average number of comments was asked, however 
this phenomenon cannot influence the relative differences among respondent 
groups. 

Proportion of valence of comments also were self-reported, and here social 
desirability bias may occur. People would like to see themselves as nice persons, 
so perhaps they overestimate the proportion of positive comments. 
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Abstract:The report presents the methodology of benchmarking as one of the key tools in 
management of the sector of energy distribution. It enables better functioning of 
enterprises due to comparing their functioning in various profiles and drawing 
conclusions out of these comparisons. The methodology of benchmarking for distribution 
companies in Poland is used to a very limited extent. However, it is expected that its role 
in the decision making process in the energy sector will grow significantly. The report 
describes a method, which enables objective comparative analysis of distribution 
companies according to the efficiency of energy distribution, taking into account the 
specificity of each company. Benchmarking by stimulation to decreasing of costs leads to 
creation of competitiveness of a distribution company 

Keywords: : benchmarking, decision making process, distribution efficiency 

1 Introduction 

The experience of the more developed energy markets proves that existence of 
market competition brings benefits to all of its participants. An example of 
success can be the British energy market, where liberalisation proved the theory 
that market mechanisms lead to decreased energy prices. The results of the 
introduction of competition in the Polish power energy sector could result only in 
maintaining prices at the lowest justified level (stable price level, attractive to the 
economy, enabling domestic and foreign competition), but also better allocation 
of funds, reduction of costs with improved state of energy safety, reduction of 
labour costs, optimisation of supply, rationalisation of demand and improved 
position of the consumer. So, the benefit would be the improved customer 
service, both for an enterprise and individual receiver. The implementation of the 
competitive mechanisms in the power energy sector will be the most effective 
way to force efficiency, where it is only possible.  Where it is not possible, 
efficient regulation should be implemented. 
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2 Benchmarking in the energy distribution 

The benchmarking methodology is commonly used in the European Union and 
the USA, where it is used practically in all sectors of the economy. In the power 
energy sector, it is used intensively. Analyses with usage of this tool are aimed at 
comparison of functioning of the distribution companies. The concept of 
benchmarking in this field consists in measuring results in the situation where 
there is no price competition. Benchmarking may consist of simple ratio analysis 
(unit cost, the share of administrative expenses in total costs) or analysis of more 
complicated statistical models. The companies have different network and 
customer structure. Thus, the simple ratios like costs for one kWh or costs for one 
km of line are not valuable ratios for measuring of efficiency. The method 
„network size” developed by PA Consulting Group [1] is a method of evaluation 
of results of the distribution company through association of costs with the total 
size of the distribution network. Each element of the network is evaluated as a 
factor generating costs. These factors are converted through weights stemming 
from the average costs of distribution of the company. In this way one can 
compare total results of companies having different network structures. 

In the model the following items are compared: 

 Operating costs of the distribution and transit network up to 150 kV 

 Costs of the network depreciation  

 Costs of settlement of receivers and customer service  

The Faculty of Electrical Engineering of the Technical University of 
Częstochowa has broad experience in conducting comparative analyses [3]. The 
methodology of taxonomy analysis based on the Prof. Hellwig method has been 
used, introducing so called objectivation of definite comparisons. This 
methodology laid the foundations of software MONITORING, implemented in a 
dozen of distribution companies in Poland. The software is a helpful tool for the 
management used for evaluation of the functioning of energy regions of a 
distribution company [2]. 

3 Multidimensional analysis of energy losses  

The efficiency of the functioning of the network of a distribution company is 
evaluated on the basis of analysis of percentage loss ratio. However, there are 
some doubts in case of necessity to compare different distribution companies 
basing on this ratio. Although it is a relative figure as losses relate to energy 
introduced to the distribution company, such ratio neglects some structural 
features, which have impact on its value [5.6, 8,9]. Certain objective correction of 
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the ratio for each distribution company is required. This is done by the following 
algorithm [4]. 

The starting point for analysis is the newly construed ratio – the reaction ratio, 
which was elaborated on the basis of research with usage of software 
EFEKTROZDZIAŁ  – the most recent version of the existing software 
STRATY`96, commonly used in distribution companies. The reaction ratio 
defines to which extent energy losses will change if the energy increases by the 
same value for different network levels. Such ratios are comparable among 
distribution companies as they contain all attributes necessary for making 
comparisons. Calculations of the ratios  for the representative distribution 
company had the following results ( it was result of large research 
investigationsral of author by several years – it is personally contribution to 
knowledge in area of distribution electricity): 

 network of 110 kV ;            wr110    = 1,073 

 network of medium voltage; wrSN  = 1,680 

  network of low voltage;      wrnN    = 2,830 

Based on the analysis you can see the diverse impact of the flowing energy on the 
ultimate level of losses in the distribution network of a company. These ratios 
will be used for estimation of the corrected loss ratios for distribution companies, 
which can be used as a basis for comparison, because they possess all features 
required for such comparisons [7.8,9]. The data packages need the main 
information about electricity energy in all levels of network and technical 
infrastructures  ( lenght of lines and numbers of substations).  

As mentioned earlier, with usage of software STRATY`2002 PLUS one can 
conduct appropriate calculations and achieve ratios, which will enable 
comparisons among distribution companies. The following data constitutes an 
example of results from calculations: 

A – Technical losses in low voltage network, [MWh] 

B – Technical losses in medium voltage network, [MWh] 

C – Technical losses in 110 kV network, [MWh] 

D – Total technical losses, [MWh]  

Eb% - Total balance sheet losses, [%] 

Co-efficient  Eb%  is an ultimate distinguishing feature  of the functioning of the 
network of the distribution company  
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The corrected loss ratio for the distribution company is as follows:   

 

rsW =  
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rnNw )   (1) 

 
where  : rsW   - the reaction ratio of the distribution company  

 110rw - reaction ratio of the 110 kV network 

 rSNw  - reaction ratio of the medium voltage network 

 rnNw  - reaction ratio of the low voltage network                  
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where : %bsE - the corrected energy loss ratio of the distribution 
                                  company 

   %bE   -    the original energy loss ratio of the distribution company 

                 rsuW   -  the average energy loss ratio of the distribution company, 
                                 calculated as: 
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where: K  – number of distribution companies being evaluated  

 N - number of years of observations, assumed N = 5  
 

                             

  

 Below is the analysis of correction of losses in 5 distribution companies. 
The original data is enclosed in Table 1. 
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Distribution company 

 

 

%bE  

 

D
C

 

 

D
B

 

 

D
A

 
SD1 14,5 0,15 0,42 0,43 

SD2 8,9 0,45 0,35 0,20 

SD3 12,1 0,25 0,35 0,40 

SD4 10,2 0,30 0,40 0,30 

SD5 6,5 0,55 0,30 0,15 

Table 1 
Original data for calculation of the corrected loss ratio  

 The necessity of corrections or objectivation of parameters used in the 
process of benchmarking has been also underlined by A. Auer [5] – only objects 
that fulfil requirements of comparisons can be compared. 

 Figure 1 depicts the results of the conducted research as well as original 
loss ratios of different distribution companies.  
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Figure 1 
Original and corrected loss ratios of the distribution companies. 

 
Based on the graph above, it can b stated that the corrected ratios have different 
values. Generally, correction results in smaller differences between companies 
characterised by the lowest and highest loss ratios i.e. SD1 and SD5, so: 

%bE  %bsE
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 original value     = 8% 
 corrected value   = 4,86% 

 
Moreover, it is interesting that average values of the loss ratio before and after 
correction don’t differ much (10,44% and 10,44%), which proves the correctness 
of the method used for objectivation of the loss ratio. 
 
As presented above, it is possible to objectivate parameters of distribution 
companies related to general costs as well as costs at particular voltage levels, 
which leads to effective benchmarking. 
  However, correction must be preceded by the introduction of new ratios– cost 
creation ratios, which are defined as follows: 
 

           kksW =  
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where : kkssW   - cost creation ratio of the distribution company 

 110kkw - cost creation ratio in the 110 kV network 

 kkSNw  - cost creation ratio in the medium voltage network 

 kknNw  - cost creation ratio in the low voltage network 

 110L    - length of 110 kV network in the area of the distribution 
company  
 SNL    - length of medium voltage network in the area of the distribution 
                            company 
 nNL    - length of low voltage network in the area of the distribution 
                              company 
 cL      - total length network in the area of the distribution company 

  
Cost creation ratios are based on the following formulas: 
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where: 110jlk  - unit cost of construction of the 110 kV line  [PLN/km] 

 jLSNk  - unit cost of construction of the medium voltage line [PLN/km] 

 jLnNk  - unit cost of construction of the low voltage line [PLN/km] 

 SNSTk /110  - unit cost of construction of the station 110/medium voltage 
                                  [PLN/station] 
 nNSTSNk /   - unit cost of construction of the station medium/low voltage 
                                   [PLN/station] 

uk - average unit cost of construction of the distribution network is: 
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 The objectivation of the corrected general operating costs is done with 
usage of the below formula: 
 

         DSDsK  = 
kksu
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DSD W

W
K                             (9) 

where : DSDsK  - corrected operating costs of the distribution company  

  DSDK   - original operating costs of the distribution company 

 kksuW   - average cost creation ratio is calculated as:  
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where: K  – number of distribution companies being evaluated 
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Summary 
The proposed objectivation methodology of input data for benchmarking analysis 
enables full reflection of differences among distribution companies. The method 
gives a possibility to convert the data, both technical and economic, into the 
comparable analytical platform. Further calculations may be done with usage of 
DEA methodology [5], Hellwig taxonomy method [3] or basic statistical tool incl. 
correlation analysis. The benchmarking of distribution companies conducted in 
such a way may constitute a basis for taking decisions related to both current and 
future activities of distribution companies. This methodology are used by 
numerous polish companies of distribution for really evaluation situation in this 
companies in efficiency area. 
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Abstract: Markets globalization, consumer behaviour and fast development of products 
forced changes into running a business. Cooperation within supply chains, strengthening 
bonds with customers and optimal resource planning are fundamental to the functioning of 
businesses. The realization of these activities is possible through information technologies, 
especially those supporting businesses in terms of logistics. The level of complexity of 
logistic processes is connected with a particular sector. The goal of this work is to 
determine the scale of Enterprise Resource Planning (ERP) systems use in enterprises 
across individual sectors. The shift-share analysis is used. The analysis embraces the years 
2012-2015. The number of companies using ERP systems acted as variables and the data 
were shown by sectors. The results of the shift share analysis point to the growing trends in 
the number of businesses using ERP systems. Relatively speaking, the biggest potential in 
terms of the analyzed variable was observed in the industrial processing and trade and 
repair sectors, although these sectors are at the same time less competitive that the others. 
We can conclude, therefore, that these sectors are not the domineering ones in terms of 
complexity and the intensity of the realization of processes supported by ERP systems. 

Keywords: logistics, shift-share analysis, ERP systems 

1 Introduction 

The development of information technologies (IT) brought major changes into 
operating a business. The phrase information technologies denotes mechanisms 
whose goal is to improve the functioning of complex supply chains and the 
coordination of processes realized within them (Nativi and Lee, 2012, p. 366, 
Kott, 2013, p. 51). They are necessary in the management of supply chains (Li et 
al., 2009, p. 125) maintaining relations with clients (Strzelecka, 2012, pp. 286-
286), and maximization of business benefits (Szajt, 2006). Information 
technologies have different influence on the activity of businesses as they can lead 
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to: Development of creativity, Corporation strategy support, Organization 
transformation, Creation of an organization or increase of its value, Shaping the 
planning process and other business processes, Knowledge integration, 
Organizational integration (Besson and Rowe, 2012, pp. 109-113). 

Information technologies supporting the integration of logistics processes include 
Enterprise Resource Planning (ERP) systems which act as sources of up-to-date 
information in an enterprise management. And that is how the systems support the 
logistics of an enterprise. Investments into IT are often connected with the 
implementation of ERP systems (Thompson et al., 2014, p. 109). The systems are 
used in order to increase the effectiveness of an enterprise (Keramati et al., 2013, 
p. S29) which is possible through the roles the ERP systems play in an enterprise. 

Enterprise resource planning system is an information system supporting and 
integrating the functioning of many business areas within an enterprise 
(Parthasarathy and Sharma, 2014, p. 1009, Ruivo et all., 2014, p. 167, Lepistö, 
2014, p. 194, Madapusi and D’Souza, 2012, p. 24). The implementation of the 
system results in a better distribution of resources and the increase of effectiveness 
of enterprise management (Tasevska et al., 2014, p. 529). In contrast to classic 
enterprise management systems, ERP systems were designed to support business 
processes between multiple cooperating enterprises in the first place. The intensity 
of the cooperation and the need for ERP systems use often depends on a particular 
sector in which a company operates. Belonging to a given sector determines the 
type of processes realized in an enterprise.  

The goal of the article is to determine the scale of enterprise resource planning 
systems use in enterprises across individual sectors. The article puts forward the 
following these: the nature of changes in the use of ERP systems is varied 
depending on belonging to a particular sector. 

2 Research Methodology 

To examine the diversity across sectors we used the shift-share analysis. This 
method allows to analyze the level of economic development on a given area 
juxtaposed with a reference area in the context of the level of development of 
individual sectors and changes in that development (Suchecki, 2010). The method 
assumes a decompositional approach which allows to assess the influence of the 
individual components on the final assessment of the position of a given sector 
with reference to the whole area, and allows to diagnose the sources of change in 
sectors.  

In order to carry out a shift-share analysis the following elements were specified: 
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1. Analyzed area potential (AAP) – national share – which determines the changes of 
the analyzed variable in sectors with the assumption that they develop in a tempo 
similar to the reference area. 

2. Enterprises structure (ES) – industrial mix – which characterizes the portion of 
changes which comes from the general tendency with the analyzed feature, and 
where a positive value means a better structure in the examined area than in the 
reference area. 

3. Analyzed area competitiveness (AAC) – regional shift – which describes changes 
in terms of the analyzed feature caused by a competitive position of enterprises in 
sectors and, thereby, indicates the difference between the increase index in the 
analyzed area compared to the reference area. 

The following formulas were used (1)-(3) (Santarek and Szerenos, 2006): 
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Er –  number of enterprises using computers in their activity in the reference area r 
(Poland), Eir – number of enterprises in terms of the analyzed variable in the 
reference area r in the group i according to the cross-sectional division, Eib – 
number of enterprises in terms of the analyzed variable in the reference area b 
(individual sectors) in the group i according to the cross-sectional division, t-1 – 
the first year in the analyzed period, t – the last year in the analyzed period. 

The division is consistent with the classic shift-share model (Knudsen, 2000, 
Zaccomer, 2006). The sum of the components AAP, ES and AAC is the so called 
total shift (TS) which represents the actual change of a given variable in the year t 
compared to the year t-1. 

The analysis embraced the years 2012-2015. The data come from the Polish 
Central Statistical Office (GUS, 2015). The analysis involves the number of 
companies using ERP software packages for transmitting information between 
different  departments (e.g., accounting, marketing, production). The enterprises 
were divided according to different sections: S1 – industrial processing, S2 - 
production and the supply of electricity, gas, steam and hot water, S3 - water 
supply, sewerage and waste management, remediation, S4 - construction, S5 – 
trade and repair, S6 - transport and storage, S7 - accommodation and catering, S8 - 
information and communication, S9 - financial and insurance activities, S10 - real 
estate, S11 - professional, scientific and technical activities, S12 - administration 
and support service activities, S13 - repair and maintenance of computers and 
communication equipment, S14 – ICT sector. 
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3 Research findings 

As far as the number of enterprises using ERP systems for the decision making 
process support is concerned, in Poland we observe significant change dynamics. 
In the whole 2010-2015 period there was an annual average increase of the 
number of enterprises using ERP systems. The changes visible in the number of 
all companies using ERP software packages for transmitting information between 
different  department (on annual average by 17.57%) were connected with 
changes in small enterprises (on annual average by 22.51%).  

The scale of use of ERP systems in Poland is connected with the size of a business 
and a particular sector. ERP systems are most often used by big enterprises and 
least often by small ones. Profitability of using the systems in large businesses is 
connected with the greater scale of business activity, broad cooperation and the 
complexity of processes realized with the help of information technologies. In 
Poland, however, the use of ERP systems is generally limited as only 21% of 
enterprises. Leading sectors in terms of using ERP software packages for 
transmitting information between different departments (e.g., accounting, 
marketing, production) are industrial processing and trade and repair. 63.55% of 
all enterprises using ERP systems belong to these sectors.  

Shift-share analysis allowed to cast some light on to what extent, if at all, the 
results of individual sectors in terms of using ERP and CRM systems are different, 
and if they also differ from general processes taking place in Polish businesses 
which use computers. The analysis covers the period of 2012-2015. The results are 
presented in table 1. 
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Sector The level of components Real change 
AAP ES AAC TS 

S1 388.26 2849.87 -152.17 3085.97 
S2 13.70 100.59 -24.28 90.01 
S3 19.00 139.47 158.26 316.73 
S4 74.49 546.77 -279.18 342.08 
S5 372.79 2736.32 -1028.20 2080.91 
S6 45.91 336.95 150.39 533.24 
S7 19.09 140.09 26.14 185.31 
S8 35.06 257.34 729.33 1021.73 
S9 16.23 119.10 -60.90 74.43 
S10 18.50 135.77 285.54 439.80 
S11 44.90 329.54 175.06 549.50 
S12 27.83 204.27 112.77 344.87 
S13 1.51 11.11 4.88 17.50 
S14 45.15 331.39 430.37 806.92 
Total 1122.41 8238.59 528.01 9889.01 

Table 1 
Components of shift-share analysis for the number of companies using ERP software packages for 

transmitting information between different  departments (e.g., accounting, marketing, production) in 
Poland in the period 2012-2015 

Source: own elaboration.  

The results show an upward trend in the number of companies using ERP software 
packages for transmitting information between different  departments (tab. 1.). In 
2015 nationwide, the number was higher by 9889.01 than in 2012. Individual 
analysis components pertain to different change aspects. The first one reveals 
changes resulting from the general economic condition of the country and 
confirms the expected change (increase or decrease) in the number of enterprises 
using ERP systems with the assumption that the growth in this respect in 
individual sectors is comparable with the development of Polish enterprises using 
computers in general. AAP value exhibits a growing pace of the national increase 
in the number of companies using computers, but the growth is more than eight 
times smaller than the growth in the use of ERP systems. Positive AAP value in 
all sectors means that ERP systems use has a growing tendency. 

Assuming a similar pace of change in the use of ERP systems in sectors and 
computers in the country in general, each sector should see an increase in the 
number of enterprises using ERP systems which was true with all analyzed sectors 
(positive TS value). Industrial processing and trade and repair sectors were 
relatively the most potent sectors in terms of the analyzed area. The number of 
enterprises could be potentially increased by 388.26 and 372.79 respectively (i.e. 
by 34.6% and 33.2%). No other sector came close to this kind of potential. Ranked 
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third, the construction sector, displayed a value five times smaller. The least 
desirable outcome was observed with the repair and maintenance of computers 
and communication equipment sector where the potential increase of the number 
of businesses using ERP systems was only 1.51. 

The structural component (ES) of the total shift shows the changes in the number 
of enterprises using ERP systems in comparison to the reference area, i.e. the 
whole country. These changes come from the differences between the dynamics of 
the increase in the number of businesses using ERP systems in sectors and the 
dynamics of the increase in the number of Polish enterprises using computers in 
general. This shift-share analysis element had the biggest influence on the positive 
total shift. The component reached its highest value in the sectors: industrial 
processing and trade and repair, and its lowest value in the sectors: repair and 
maintenance of computers and communication equipment. 

The third component (AAC) shows either a decrease or increase of the analyzed 
variable caused by a competitive position of enterprises in sectors, and for that 
reason it is treated as an indicator of the sector economy strength or weakness. 
Looking at the positive AAC value we can conclude that there is a stronger sector 
competitiveness among enterprises using ERP systems when compared to 
companies using computers in Poland. The same result repeated in nine sectors. 
Unfortunately the lowest AAC value occurred in the sectors with the biggest 
actual change (highest TS value) which means that the competitive position in 
these sectors in terms of the analyzed variable is weaker than in the case of the 
country. This is due to the fact that there are sectors where the use of ERP systems 
is more desirable because of some business processes, e.g. in the sectors: 
information and communication, transport and storage. These sectors realize 
typical logistic processes, and the subject literature often calls them the logistics 
sector. 

Conclusions 

Implementing information technologies makes enterprises more responsive to the 
changing environment. And if applied to the supply chain, IT improve companies’ 
resistance to malfunctioning of any of their partners and allow to control the level 
of resources at individual partners optimally.  

The need for the implementation of ERP systems, which support the realization of 
logistic processes, results directly from the activity of an enterprise. The main 
activity of a business, which influences the complexity of logistic processes, is the 
key determiner of which sector it belongs to. In the 2010-2015 period there was a 
dynamic increase in the number of enterprises using ERP systems. The biggest 
annual average increase was observed in the case of small companies which are 
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the fastest developing entities in this respect. However, this significant increase in 
the use of ERP systems in small companies can be partly due to the annual 
average increase in the number of such enterprises in Poland in the years 2010-
2015 and a simultaneous average annual drop in the number of medium and large 
enterprises. Yet still, in Poland it is medium and large sized enterprises that 
implement ERP systems most often because using advanced information 
technologies for logistic processes is profitable. The scale of these processes in 
medium and large sized enterprises is much bigger than in small ones. 

The shift-share analysis results indicate growing trends in the number of 
companies using ERP software packages for transmitting information between 
different  departments. Relatively, the biggest potential in terms of the analyzed 
data was observed in the industrial processing and trade and repair which is 
connected with the fact that these sectors contain the largest number of enterprises 
using ERP systems. At the same time, though, these sectors are characterized by a 
weak competitive position in comparison to the other sectors and the country. It 
means that they do not dominate in terms of the complexity and the intensity of 
the realization of processes supported by ERP systems. In Polish enterprises 
logistics is still thought of as connected with transport and warehousing. Yet 
markets globalization and competitiveness increase render customer service, 
automation and simplifying customer communication important which will result 
in customer’s satisfaction and loyalty. 
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Abstract: all shared service center (SSC) has its own evolutionary path with stations from 
the formation to maturity. This study introduces the main theoretical models of this 
development, so Barbara Quinn’s and Martin-Pérez’s models. These models show what kind 
of development statitions can a shared service center run through. However, it is also 
important to see that parent companies will only be able to effectively operate a shared 
service center only if all of business process are standardized and not only the processes of 
the SSC. The CMMI model helps the parent organization to find the optimal level of maturity 
to implement and operate an SSC. Janssen-Joha’s model is also a good landmark because it 
shows how the parent company could implement SSCs organization-wide. Practical side of 
the research shows level of maturity of Hungarian SSCs based on the first two models.  

Keywords: SSC, Shared Services, Business Services, Maturity model, CMMI 

1 Introduction 

1.1 Business service sector 

1.1.1 Headway of business service sector 

In recent decades, we are witnessing of continuously growth of business service 
sector which is one of the most important trends in the Central-Eastern European 
countries. Based on the declaration of European Commission in 2000 in Lisbon, the 
Business Related Services (BRS) which includes the business services as well is a 
key area for European Union because it contributes to the national employment, 
productivity growth and foreign trade with even greater scale. The special attention 
affecting the business services could be observable from the 1980s. The reason of 
this high attention is that, the growth of this area exceeds all other area’s. Parallel 
with increasingly importance in the national economies, it got important role in the 
national employment as well. Since World War II, the share of service sector 
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workers has increased two and a half times. The dynamic of this growth was the 
highest in the period followed by the change of regime in 1990s. [1] 

At the beginning of the 2000s, the total service sector gave more than 66% of the 
Hungarian GDP and within the business services was 17%. The weight of the 
services in the employment has been increased to 61% by 2003. [2] 

Nowadays the business services are the fastest growing sector of the economy in 
the most developed countries. Hungary is still lagging with its about 8% of all 
employees working in the business services sector, which is half to two-thirds of 
the value comparing with the developed market economies. [3] 

The business services are usually implemented in service centers that can operate 
independent as a market service provider or as an organizational unit within the 
parent company. This research deals with the shared service centers owned by the 
parent company. 

1.1.2 Shared service sector 

Within business services, the shared service model has particularly importance in 
Hungary. Over the past decade, the large international companies’ service centers 
were increased from zero to about one hundred in Hungary. Approximately fifty 
thousand people work in this sector in Hungary. Therefore the sector has national 
economic significance as well.  

The shared service center model appeared in the 1980s and since then it is in the 
focus of private and public sector as well. Today, 80% of the world's largest 2,000 
companies use the shared service center model to support their activities. [4]  

The shared services take place in specific service centers called shared service 
centers. The benefits (mostly the savings) available through this service center are 
differently from business to business. The biggest savings can be detected for those 
services in those companies that have high transaction volumes, because it can make 
the major impact on the economies of scale available. [5] 

The main purpose of this model is to improve service quality and reduce costs, but 
the benefits are now significantly expanded and includes e.g. standardization of 
services and processes, reducing administrative costs; or grouping similar tasks and 
dismantling of redundant tasks; supporting corporate strategy. 

The shared service centers provide a range of services primarily regional and 
sometimes global level, such as finance, accounting, procurement, logistics, IT and 
HR.  
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2 Aim and method of research 

The research seeks to answer that during what kind of changes the service centers 
go through their operation and to identify how major evolutionary-developmental 
models exist in the literature. The empirical research gives an overview of the 
maturity level situation with the Hungarian shared service centers, using the two 
most well-known evolutionary model.  

The research is based on the database of a questionnaire research. The questionnaire 
was online, standardized, self-administered and available optional in English or 
Hungarian. The expected response rate was as large as possible, but at least a 50%. 
According to the database formerly compiled all shared service centers in Hungary 
were targeted. 80 service centers of 73 companies were involved in the research and 
50 centers of 47 companies completed the questionnaire, so the response rate was 
62.5%. At determination of research population, all shared service centers were 
involved, which were in the literature or a database of professional organizations 
included it as an SSC and fulfilled the following criteria: 

- during the research it had a site in Hungary; 
- independently of other corporate activities it had a separate service center; 
- and the services of this center were shared at least for the other departments 

of the parent company.  

3 Evolutionary models for shared service centers 

3.1 Quinn’s model 

The most important model was created by Barbara Quinn. Quinn developed a model 
to categorize the different states of maturity in shared service model. [6] Quinn 
distinguished four archetypes: the first is the basic model that is followed by the 
market model and the developed market model and finally the independent model. 
The model describes those evolutionary steps that a shared service center could go 
through. In this model, the more market-based the operation of service center is, the 
more advanced the shared service center in maturity.  

Quinn’s model shows four evolutional models as archetypes ranging from the 
simplest one where only the transaction process functions are centralized till the 
independent business model, which is operating as an independent business unit 
outside the organization. 

In Quinn’s model the first archetype is the basic model in which the service center 
is the level of initial consolidation where happens clarifying and merging of some 
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transactional background activities. The operational focus of the service center is 
primary on achieving economies of scale there. The target is the biggest possible 
cost savings and standardizing the service processes. The organization provides 
services to the parent company. The relationship between the service center and 
recipient side is market-based since there is charging of the total cost of the services.  

The second archetype, the market model could be interpreted as a kind of moving 
forward from the basic model. Those service centers which are already at this level 
have broader and more professional portfolio of services. The goal is also the cost 
optimization of the background activities and development of service quality. In 
order to reach it, the service centers separates their control and service providing 
activities.  

 
Figure 1 

Quinn’s modell. Source: own edited based [6] 

The advanced market model is the third step of development, where the recipient 
can choose the service provider that means a market competition among the 
providers that could be internal shared service centers of the parent company or 
external service providers from the market. The aim is therefore to achieve the most 
cost-effective services. At this archetype the external customers also may appear. 
So here the service center could deliver its services not only the other units of parent 
company (internal customers) but to other external organizations as well. Of course, 
this is only possible if capacity permits and the service center can improve its 
capacity utilization by this. In this level the internal customers are still in majority 
and serving them should be the primary objective for the service center. [6] 

The independent business model is the fourth and final step in Quinn's model. The 
service center can operate at this level as quasi-separated business units (divisions) 
and addition to the internal customers it has a number of external customers as well. 
Through the service delivery to the external clients the service center realizes profit 
which has its own and does not have to pay to the parent company. The target on 

1. Basic model 2. Market model 3. Advanced market 
model 

4. Independent business 
model 

Consolidation of 
transactional/ administrative 

work 

Includes professional and 
advisory services Client choice of supplier Separate business entity  

Focus on economies of scale Separation of governance 
and service functions Market based pricing Profit is retained  

Services charged out to 
recover fully loaded costs 

Services charged out to 
recover fully loaded costs 

Possible external sales if 
surplus capacity Multiple organization as clients 

Objective to reduce costs 
and standadize processes 

Objective to reduce costs 
and improve service 

quality 

Objective to provide clients 
choice of most cost effective 

supplier 

Objective is to generate revenue 
and profits for service company 

 

 

 

Way of Progress 



R. Marciniak 
Maturity Models of Shared Services in Theory and Practice 

195 

this level is the for-profit services which are together with world-class services and 
advanced cost calculation models. Service centers operating at this level often 
become targets for sales in the eyes of competitors. Sometimes for the parent 
organizations it means a chance to get return of its invest into the service center, 
since in this independent model the price of services have already reached the 
market price and it has roughly the same cost if the parent organization sources it 
from inside or outside. [7] 

However the evolution of shared service centers could continue. According to 
Bangemann the next step from Quinn’s model could be the virtual organizational 
operation. Its success depends on well-designed processes, advanced IT platform, 
trust, cooperation and personal competencies based on the existence of the network. 
[8] 

3.2 Martin-Pérez’s modell 

Quinn's model has been criticized that it is too theoretical. [7] The model describes 
a strictly development path on which all shared service center can go through. The 
focus of the model is on that how market-based will the service center become as 
times goes by. At the last, independent business model the question has been arisen 
that could it even called as a shared service center. Since the development of a 
shared service center may be influenced by a number of other factors and the parent 
company has the decision opportunity to determine what kind of shared service 
center is necessary to establish. According to Martin-Pérez it cannot be determined 
an exclusive way which is involved in Quinn’s model. Based on their empirical 
research they revealed that Quinn’s theoretical model only approaches the practice, 
in fact, the development of shared services is much more complex. [9] 

Based on this research results they modified and expanded the model and placed 
the possible shapes in a matrix which has two dimensions as internal client-
orientation and external competition-orientation. The high internal client-
orientation is an essential requirement for the service capability in the shared service 
model. The external competition-orientation is important because it means a 
feedback how competitive the service delivery is. On the one hand it creates a 
competition, but on the other hand a positive incentive as well to spur the shared 
service center a higher value-creation. Martin-Pérez distinguished four types based 
on the development of shared service centers: pseudo-SSC, classical SSC, 
professional SSC and outsourced SSC. 

It is typical for the pseudo-SSC that it has typically small internal client-orientation 
and small external competition-orientation. Almost each organization goes through 
this type when starts to establish a shared service center. Especially those companies 
where before it the services were too decentralized. Many times the parent 
organization has little interest to develop the whole concept, hence we can talk about 
a hidden but traditional centralized function, which is sometimes called SSC 
because of fashion, but there is a lack of internal client-orientation.  
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The classical SSC means a high internal client-orientation, but it is still 
characterized by low external competition-orientation. This level of development is 
typical for most young shared service centers. The provision of services within the 
company has already reached a high client-orientation and along with this the center 
could prepare to externalize its operation. Indeed, it essential for long-term 
successfulness of the center. The shared service center uses at this level cost or 
market pricing, provides SLA or OLA and measure the client satisfaction. The 
internal client is in foreground, because generally they are much larger or exclusive.  

 
Figure 2 

Martin-Pérez’s modell.  
Source: own edited based [9] 

Professional SSC has high internal client-orientation and external competition-
orientation. A significant portion of its clients are external, so it is a professional 
level. It could be realized by implementation of continuous improvement and profit-
orientation. The shared service center here occurs as an independent unit and is able 
to independently develop its activities. The parent company is the primary customer.  

The outsourced SSC has small internal client-orientation but rather high external 
competition-orientation. The activities of shared service center are no longer 
completely dependent on the parent company's activities. The services themselves 
are marketable. This can occur if the SSC places particular emphasis on the 
acquisition of external clients, even when there is no requirement for the parent 
company. This position is typical right before the service center becoming 
independent (spin-off) or before a sale.  
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4 Maturity models of SSC parent companies 

Today, more and more companies concentrate on the service-orientation and use 
internal or external service centers for service excellence. The service-orientation 
can bring many advantages for companies because it allows the creation of modular, 
accessible, well-defined, free-viable, interoperable services. [10] 

4.1 Janssen-Joha’ model 

About Service-Oriented Enterprise (SOE), [10] states that establishing SSC means 
a solution of corporate consolidation in a situation with duplicate operations, 
previously organizational expansions and transformations. However, the 
development of the organizations does not stop at the level of creation of SSCs. 
Based on their study, they identified four levels of maturity. [10] 

 
Figure 4  

Janssen-Joha model. 
Source: [11] 

The first is the traditional organization with functional organizational units and 
traditionally hierarchical structure of the organization. The second it the Shared 
Service Organization (SSO) which means a development compared to a traditional 
company structure because many service functions are restructured and organized 
to one or more SSCs. It means a combination of the traditional functional 
organization and the SSCs. The third is the Service-oriented enterprise (SOE) which 
includes separate management and coordination level in the body and the entire 
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organization is structured around the SSCs, and there is no longer a traditional 
functional structure. The last one is the retained SOE level when according to 
organizational performance the company sell some SSCs with outsourcing or bring 
new SSCs into the organization with acquisition .  

4.2 CMMI model 

It is important to see that a company is able to effectively operate a shared service 
center, if not only the service center has standardized and cleared processes, but the 
whole company as well. The input and output side of the service process should also 
be standard. It is worth to examine what level of development should be the parent 
organization in order to operate a shared service center. Capability Maturity Model 
Integration (CMMI) model could be a good tool for it. [12] 

 
Figure 5 

CMMI-model.  
Source: CMMI model 

The CMMI model distinguishes five levels of organizational maturity. The first 
stage of maturity called as "initial" level when there is ad hoc operation and only 
the input and output is known and the organization is able to produce almost the 
same output twice. This level is typically for a creative agency. The second level is 
the "managed" state when over the knowledge of input and output, the organization 
has major milestones as well. Such an organization is university. The organizational 
responsibility is typical for this level. It is not defined how the employee should do 
the job, only the milestones are explicit and based on it, the organization could 
produce roughly the same output. The third level is called as "defined" state which 
means standardity and controlled operation. In this case, the organization has not 
only the input, output and milestones but the processes are already standard. At this 
level there is a bank or a majority of well-established companies. This is the first 
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stage that suitable to operate a shared service center but in fact this is still not a good 
maturity level.  

The next level is "quantitatively managed" when besides of the milestones there are 
key performance indicators (KPIs) (i.e. processing time, error rate, etc.), and based 
on them, the organization has the ability to control its own actions. This is the first 
level where an SSC could emerge. On this level, the organizaiton could make 
conscious sourcing decisions, could sign service level agreements (SLA, OLA), 
because it knows what needs to retain an operation, what means to outsource, or 
what brings to organize an SSC. 

The fifth level is called as "optimizing" stage when there are not only KPIs, but they 
are actions linked to targets and which are built into the normal operation. This the 
level of operation which is completely suited to operate a shared service center. 
About the operation of the organizations, it is generally true that the maturity level 
of the core and the supporting activities could not be separated.  

5 Characteristics of research participants  

47 data center of 44 companies were in the database, which eventually met a 
sampling rate of 59%. The survey examined the practices of the centers, however 
the respondents were natural persons of the centers. Except one person, the 
respondents were service center managers, most of them came from the middle or 
senior manager level.  

At the time of analysis, 57% of the parent companies employed more than 10,000 
employees and 51% of their annual sales were over 5 billion Euros. This result 
shows that the parent companies of service centers are traditionally large 
multinational companies came from sectors such as IT, telecommunications, 
automotive, energy service or area of banking and financial services. 

Looking at the origin of service centers parent companies, in the Hungarian market 
it is surprisingly strong the positions of companies from the USA (47%), followed 
by companies from Great Brittan (13%), Hungarian companies (9%), Finland and 
Swiss companies (7% -7%). Interestingly, unlike the productive sector companies 
in the proportion of German descent, it was only 4%.  

40% of the participants belonged to the category of small center (up to 150 people), 
but nearly 25% of them were large (minimum 500 people), the rest were medium-
sized centers. The respondents are the most shared service centers established in 
Hungary in 2006, 2007 and 2010 years.  

Analyzing of the organizational structure of them, almost third of the participants 
were at independent division level, 35.7% of them belonged to the divisional, while 
31% of them operated under the control of the headquarter.  
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The vast majority of respondents were shared service centers in the capital, only 
20.5% of them were located outside of Budapest.  

Most of the respondents centers parent companies (78.6%) had a few (up to seven) 
shared service center globally, but in most cases (respondents over 26%) was that 
the parent organizations operate three pieces of such centers globally. However, 
21.4% of respondents had serious global service network and had 12 or more center. 
In Hungary, the majority of respondent companies (83.3%) have only one center, 
and 14.3% of them operated two. Only one company had more than two, alltogether 
five such centers. 

The service portfolio of the respondents were mixed but the most important services 
were the following: finance (70%), accounting (66%), IT (55%), call center (55%), 
procurement (36%), HR (35), corporate administration (30%).  

6 Maturity status of shared service centers in 
Hungary 

Based on the evolutionary models revealed in the literature review, the current 
maturity levels of shared service centers operating in the Hungarian market were 
examined in the practical research. According to Quinn’s grouping, the Hungarian 
shared service centers were categorized taking into account four criteria 
(organizational independence, service orientation, settlement characteristics, the 
nature of the provision of services). Based on Quinn's model, the majority of the 
Hungarian shared service centers were matured, at the time of my investigation the 
largest proportion of Hungarian shared servcie centers (36%) were belonged to the 
"developed market model" category, which was followed by the "independent 
business model" category with its 29%. 
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Figure 6 

Maturity of Hungarian SSC based on Quinn’s model. 
Source:own edited 

The research study examined the maturity levels of the shared service centers in 
Hungary based on Martin Pérez’s model. The classification criteria were the 
existence of a service contract, customer satisfaction surveys, internal and external 
customer management, profit making and organizational hierarchy according to 
Martin-Perez’s model. The following figure makes the Hungarian situation visible. 
During the investigation, the centers belonging to the category of "classical SSC" 
were the largest majority (64%) in Hungary, which was followed by the category of 
"professional SSC" by 27%.  
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Figure 7 

Maturity of Hungarian SSC based on Martin-Pérez’s model. 
Source:own edited 

Looking at the results of the two evolutionary models, the majority of Hungarian 
shared service centers are operating with the matured organizational characteristics. 

Conclusions 

Summarizing the research results, we can say that there are many theoretical models 
in the literature which are useful in categorizing of maturity levels of shared service 
centers. Quinn’s model makes grouping into four categories according to their 
market orientation of service centers. Martin-Peréz’s distinguised them along two 
dimensions, based on the empirical data. The Janssen-Joha and the CMMI models 
shows well the maturity of the parent company as well that is necessary if it want 
to operate an SSC. These models could be useful for the development of parent 
organization and exploring the opportunities for further improvement. Based on 
these information, the parent companies could create better sourcing strategies 
better manage their supporting operational activities.  

There were more shared service researches in the last three years in Hungary 
conducted by the HOA or consuting firms but none of them analyzed the maturity 
stage of the Hungarian market players. The aim of this research was to fill this gap 
in the research practice.  
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Abstract: Organizations today are increasingly recognizing the effectiveness of knowledge 
management for the primary or at least one of the main sources of competitive advantage. At 
the same time need to process enormous amounts of information, and necessity to generate 
useful knowledge requires increasingly sophisticated tools with the enormous complexity of 
algorithms. Theory of constraints (TOC) is a philosophy of management that offers a set of 
tools that can be sucessfully appied in knowledge management. These tools are gathered in 
TOC Thinking process. The aim of the study is to present basic tools of TOC Thinking process 
and to explain how to use them. 

Keywords: Theory of constraints, knowledge management 

1 The role of knowledge management in modern 
organization 

Knowledge assets of organizations are on the one hand the sum of the knowledge 
of individual employees and teams, all intellectual assets in the database and the 
information that an organization uses to operate, however, on the other hand they 
encorporate tacit knowledge, such as operational processes and cultural values. 
Employees capable of converting data into infomration and that into knowledge and 
finally wisdom [1] using it for the benefit of the company is a key element of 
knowledge management in every organization. Nowadays the processes of 
information management, and in consequence knowledge management, cross all 
units, processes and management functions at strategic, tactical and operational 
level. Simultaneously the more accurate the information, the higher its quality is, 
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the more efficient and reliable and action and  its effect will be [2]. However, higher 
quality of the information also increases the cost of obtaining it [3]. It is also 
important not to get lost in the volume of non-essential information that can obscure 
the true picture of the situation. Moreover, computers that were to bring streams of 
information are flooding us with a flood of data [4].  

Good  algorithms should support the process of assimilation of information (to 
facilitate understanding, accelerate the search for information), should not distort 
the source data, and should support the decision-making process; which means, it 
should support the ability of the audience to understand the data. Typical examples 
of the transformation process of information into knowledge are: aggregation of 
information, disaggregation, searching, selection, arithmetic operations (statistical 
methods), comparing, ranking, sorting [5]. Meanwhile, the data is not information, 
and information is not knowledge [6].  

 

 
Figure 1 

Knowledge, data, information 

Data, if it is new, becomes information. If information is verified than it can increase 
knowledge. Knowledge helps to verify and understand data. Regarding knowledge, 
there are four main categories: to know “what"; to know "why"; to know “how", to 
know "who" [7]. You can also find the following categories: to know "when" and 
to know "where" [8]. 

There are four features that distinguish knowledge from traditional resources [9]. 
The first is domination. This feature gives knowledge a priority among other 
resources. It has a strategic importance for the functioning of modern enterprises. It 
also determines to a large extent, their position on the market. Often, its skillful use 
contributes to the effective management of other resources, and thus also to achieve 
the objectives of the organization.  

The second is inexhaustibility. This feature indicates that knowledgeis the only 
resource, which is not diminished as it is beeing used. At the same time the more 
you use the more its value is increasing. As the amount of available knowledge 
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increases, synergies appears. This phenomenon lies in the fact that during its 
transfer by any number of people it does not lose its value, but it is often developed 
with new elements created during this process.  

The third feature that distinguishes knowledge form other resousces is simultaneity. 
Due to this feature the same knowledge can be used by many entities at the same 
time and multiple locations simultaneously. Having knowledge does not ensure that 
an organization is the only entity that can use it. The essence of gaining and 
maintaining a competitive advantage is the use of knowledge before your 
competition does so.  

The fourth specific feature of knowledge is non-linearity There is no close 
relationship between the amount ofknowledge and the benefits arising from its use. 
Large resources of knowledge does not predefine the position of the leading 
organizations in the market, but often contribute to its win. Decisive here is the 
ability to its appropriate use.  

There is one more important feature of knowledge. It is viscosity. The viscosity of 
knowledge is its value as a source of competitive advantage and at the same time a 
huge problem when trying to share knowledge within the organization. Under 
viscosity a certain difficulty to transfer definite knowledge and solutions into new 
environment should be understood. Viscosity of knowledge may explain why it is 
so difficult to buy knowledge through buying people. People and their knowledge 
are merging in context and culture of the organization. The transfer to another 
location may cause that people are no longer able to use its knowledge so that they 
had done before. 

The essence of knowledge management is determined by two very important 
aspects: good organization of information and its effective (relatively easy) search. 
Convenience and ease of use are seen as key determinants of the quality of 
knowledge management systems. The aim of the study is to present a potential 
algorithm of decision making based on the principles of the Theory of constraints. 

2 Theory of constraints – basic assumptions 
Effective knowledge management combines four dimensions: 1) function - the 
relevance and usefulness of the information presented; 2) attractiveness - 
significant, new and / or interesting facts; 3) consistency - a true, accurate and 
reliable data; 4) form - that is the beauty of the structure and attractive appearance. 
Whether preparing to implement knowledge management or improving a current 
implementation, it's important to learn about best practices or leverage resources. 

The Theory of constraints (TOC) is a philosophy [10] that implemented significant 
improvement in management through focusing on a constraint that prevents a 
system from achieving a higher level of performance. The Theory of constraints 
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(TOC) is a concept where the role of constraints in limiting the performance of an 
organization is emphasized. A constraint [11] is any element or factor that limits the 
system from doing more of what it was designed to accomplish (i.e., achieving its 
goal). A constraint can be capacity, market, time constraint or any other system 
limitation, like lack of knowledge. 

The Theory of Constraints can be defined as an overall management philosophy 
founded on the idea that all systems; whether personal, interpersonal, or 
organizational; have at least one constraint: something that holds the system back 
from accomplishing more of its primary purpose, or goal. The rate of this 
accomplishment is called throughput. The principle of TOC consists of five steps 
[12]: 

1. Identification of the system’s constraint(s). It is important to identify these 
constraints and also necessary to prioritize them according to their impact on the 
goal(s) of the organization. 

2. Decision on  how to exploit the system’s constraint(s). For example a managerial 
constraint should not be exploited but be eliminated and replaced with a policy 
which will support the  increase of throughput. 

3. Subordination of everything else to the above decisions.  

4. Elevation of  the system’s constraint(s). If existing constraints are still the most 
critical in the system, rigorous improvement efforts on these constraints will 
improve their performance.  

5. If in any of the previous steps a constraint is broken, the process has to be restarted 
from step 1. Organizations should not let inertia become their next constraint. TOC 
is a continuous process and no policy (or solution) will be appropriate (or correct) 
for all time or in every situation. 

The five-step procedure presented above enables to plan the overall process / system 
or organization and focus attention on the resources with the greatest potential to be 
affected by changes of the system. These five steps correspond with typical 
knowledge management processes, where five steps are: collect, use, enrich, share, 
assess, sustain [13]. Moreover, in classical decision-making process, we can also 
distinguish several successive phases:1) identification of the decision situation; 2) 
formulation of the decision problem; 3) building a model of the decision-making; 
4) designation of decision limits and decision - sufficient or optimal decisions; 5) 
the final decision [14]. Typically the Theory of constraints is used to improve 
throughput in the process like in supply chain management [15]. But TOC offers 
also a set of tools that can be appied in knowledge management. These tools in 
general are gathered in the TOC Thinking process. 

Theory of constraints offers a set of logical tools presented in an easy-to-follow 
form known as the “thinking process”. Thinking process in the Theory of 
Constraints provides a set of holistic processes and rules, all based on a systemic 



E. Moroz, J. Szkutnik, K. Lazanyi 
Application of the Theory of Constraints in Knowledge Management 

209 

approach, that exploits the inherent simplicity within complex systems through 
focusing on the few "leverage points” as a way to synchronize the parts to achieve 
ongoing improvement in the performance of the system as a whole [16]. The 
philosophy of TOC is based on three simple assumptions [17]: 

Basic Assumption 1: Everything within a system is connected by cause and effect 
relationships. Identification of the causes leads us to converge onto an apparent core 
problem/contradiction/conflict. 

Basic Assumption 2: All contradictions can be resolved without compromise – our 
level of understanding and our assumptions hold the contradiction in place. A 
compromise is not usually a win-win solution. 

Basic Assumption 3: There is no resistance to improvement – people embrace 
change because we have brought them to see the win for themselves. 

These assumptions naturally fit into the process of knowledge management. 

3 Theory of constraints – the strategical thinking 
process 

In the knowledge management process one should pay attention to the differences 
between efficiency and rationality of the decision-making process. 
Methodologically rational decisions are taken according to existing knowledge and 
suggestions, harvesting the information, through techniques, methods and tools 
developed by the ongoing improvement process, through experience and learning. 
Businesslike rationality of the decisions relates to its substantive content, it is 
synonymous with effectiveness and usefulness to the organization. Businesslike 
rationality is subjective, decisions should maximize the efficiency of the manager 
(which is assessed ex ante). The effectiveness of the decision however can be 
assessed ex post, always after the actual implementation and the gathering of 
information related to its effects. 

Theory of constraints’ thinking process is build on little-known tools and techniques 
that can be used to improve knowledge management. In general terms dealing with 
constraints during the implementation of the TOC, requires making three decisions 
[18]: decide what to change - identify the weakest link; decide what to change to - 
design a stronger link; decide how to cause the change - operationalize this stronger 
link into the chain. In details the technique is a bit more complicated. 
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Figure 2 
The TOC Thinking process 
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The Thinking Processes (Fig.2) is based on five visual tools - diagrams, (four trees 
and a "cloud") and a set of logical rules. The diagrams use two different types of 
logic to discuss the issue. Three of the trees (Current and Future Reality Trees and 
the Transition Tree) use cause - effect logic. They are built up by constructing 
connections between observed effects and causes on the basis of "sufficient cause”. 
Sufficiency can be of three types: "A is sufficient to cause C" or "If both A and B 
occur together, then they will be sufficient to cause C" or "A and B (separately) both 
contribute to C, and either of them is sufficient to cause C". The Evaporating Cloud 
and the Prerequisite Tree both use necessary conditions thinking: "In order to 
achieve A one must have B". The general idea of TOC Thinking process (presented 
in fig.1) is described briefly in following sections. 

Current Reality Tree (Why is the system sick?) 
Current Reality Tree (CRT) is the first diagram in TOC’s thinking process. CST 
tries to find an answer to a question why the system is sick. CRT is a logical 
structure (if...then...) designed to depict the state of reality as it currently exists in a 
given system. It represents the most probable chain of cause and effect in a specific, 
fixed set of circumstances. Starting point for CRT is a set of undesirable symptoms, 
while end result is the core cause of the symptoms (constraint). 

CRT is designed to achieve several objectives: provide the basis for understanding 
complex systems, identify undesirable effects (UDEs) exhibited by a system, relate 
UDEs through a logical chain of cause and effect to root causes, identify, where 
possible, a core problem that eventually produces 70% or more of the system’s 
UDEs, determine at what points the root causes and/or core problem lie beyond 
one's span of control or sphere of influence, isolate those few causative factors 
(constraints) that must be addressed in order to realise the maximum improvement 
of the system, identify the one simplest change to make that will have the greatest 
positive impact on the system. It is essential to locate just one (or just few) key 
problems. It is a starting point to remove almost all of the most important problems, 
and this is the mail goal of the management process. Often before one can move 
forward the core conflict must be solved. And for that  
“a cloud” is necessary. 

Cloud (What conflict is preventing the cure?) 
This diagram is also known as a conflict cloud, a dilemma cloud, or a conflict 
resolution diagram. It helps to answer the question what conflict is preventing the 
cure. The Cloud provides a solvable verbalization of a conflicted situation where 
solvable is defined as "win-win." Starting point for this diagram is a conflict 
underlying a constraint, while end result should be a possible win-win solution. The 
cloud has one arm in the present and one arm in the future. The present contains 
things that one do have and do not want, the future contains things that one do not 
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have and do want. The conflict is between the present and the future. The cloud 
diagram is placed between the present problem and the future solution. To move 
forward one have to change the assumptions within the cloud: invalidate erroneous 
assumptions and overcome valid assumptions. Most often an “injection” must be 
created. Injection overcomes some current practices and creates a desired solution 
for the future. The injection must be transferred to future reality tree.  

Future Reality Tree (Will the injection lead to all desired effects 
without creating new undesired effects?) 

The Future Reality Tree (FRT) is similar to the CRT in structure, but with new 
proposed actions, policies, and behaviors injected into it in order to create a new 
vision of the future reality of the system. FRT is trying to answer the question 
whether the injection leads to all desired effects without creating new undesired 
effects. For this diagram starting point is a proposed win-win solution, while end 
result shoud define neseccary changes that should be implemented to process 
proposed solution and avoid new problems. Using FRT we ensure that all the 
undesirable effects (UDE’s) of the CRT are changed by the injection into desirable 
effects (DE’s). Sometimes one core injection is enough. Unfotrunatelly usually 
there are prerequisites that must be actioned and often also some obstacles that must 
be overcome. One can describe this part of the process with a prerequisite tree. 

Prerequisite Tree (What currently prevents the implementation 
of the injection?) 

The Prerequisite Tree (PRT) takes advantage of people's natural ability to point out 
why something can't get done. PRT focuses on the question what currently prevents 
the implementation of the injection. Strarting points for this diagram are major 
objectives and the obstacles to overcome them. End results are milestones that 
overcome all obstacles. The first step in building a PRT (after identifying the team's 
ambitious objective) is to collect all the obstacles that the group can come up with. 
Then each individual identifies an "intermediate objective" (IO) that would 
overcome the obstacle. The PRT is important because it lists the individual major 
actions that must be undertaken in order to suceed. Prerequisite tree helps to set 
priorities. From this point of view the prerequisite tree can be called the execution 
plan.  

IO Map (or Transition Tree: what actions one has to take to 
effectively implement the cure?) 

This tool supports the need to describe how to make the change happen. It tries to 
answer the question what actions have to be taken to implement the cure effectively. 
Starting point for this diagram is to define a set of goals, while end result brings 
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detailed actions to achive the goals. The IO Map (Transition Tree) is built on 
“necessity-based” logic. It sets the goal, critical success factors, and necessary 
conditions for success. IO Map is necessary to move forward from predefined goal 
(or a short list of goals) to a set of defined critical actions that both: help to achieve 
the goals and at the same time deliberately avoid undesirable effects. 

Conclusions  
The aim of the study is to present thinking metodology based on theory of 
constraints that can make an impact in knowledge management. The five stage 
thinking process in Theory of constraints starts with a Current Reality Tree (CRT). 
CRT shows what needs to be changed in the first place. Next tool, the Cloud, is used 
to understand and brake the conflict inside the system. The injection in the cloud 
breaks the constraint in the present and unlocks the future. It maximizes the leverage 
throughout the system. Third diagram, the Future Reality Tree (FRT) takes injection 
for change and ensures the new reality created would solve the unsatisfactory 
systems conditions and not cause new ones. Fourth diagram, the Prerequisite Tree 
(PRT) defines obstacles to implementation and presents ways to overcome them. 
Last tool, the Transition Tree (IO Map) is a graphical presentation of step-by-step 
implementation plan. The combination of five diagrams creates a complete, logical 
system supported by simple graphical presentation tools. Presented study prooves 
that the thinking process included in the theory of constraints complies with all the 
requirements of a solution acceptable from the point of view of the knowledge 
management understood as a tool to support the process of acquiring and 
maintaining long-term competitive advantage. 
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1 Introduction 
The mutual relationship between the university and industry through the exchange 
of knowledge has become a global trend recently [1]. Many European countries 
have introduced reforms and policy initiatives to encourage and improve 
university technology and knowledge transfer [2]. Following these trends, a 
number of universities have transformed themselves from a traditional research 
university to an entrepreneurial university with strong relations to industry and 
SMEs, thereby encouraging and promoting the entrepreneurial activities of their 
teaching staff [3]. 
In accordance to different authors, the role of the entrepreneurial university is not 
simply producing new knowledge, but also disseminating this new knowledge to 
industry and society [4]. The entrepreneurial university also tries to provide a 
culture and suitable atmosphere for encouraging academics to disseminate their 
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knowledge through traditional academic activities as well as through activities that 
are more entrepreneurial in nature [5]. Also, the entrepreneurial university as a 
concept, have to be based on many changes to university routines, culture and 
policies.  
However, In spite of all the initiatives, educational policy modifications and 
changes and desire to create entrepreneurial universities, even today there is a 
question on how the entrepreneurial orientation within a university may influence 
academics’ willingness for engagement in different new activities [4]. Meaning 
that transforming from classical to entrepreneurial university requires engagement 
of almost all teaching staff, wiling to adopt changes in their everyday educational 
practice. Also, actual involvement in entrepreneurial activities is largely 
associated with the environment surrounding academics. Namely, research of 
authors [6], which was conducted 20 year ago, has emphasized that the 
environment in which an individual works is likely to have a great influence on an 
individual’s behavior. As stressed by D’Este and Patel [7], the environmental 
factors mainly influencing an academic’s behavior are university culture, policies 
and routines. In many cases, even at universities operating in countries with highly 
developed market economies, this can be an obstacle. The lack of entrepreneurial 
role models, the absence of an entrepreneurial culture across the institution, and 
the reward system are some of the main barriers in increasing the entrepreneurial 
patterns of the universities, even in recent year as described in [4,5]. The obstacles 
in introducing the entrepreneurial university concept, in contemporary academia 
space of EU were also investigated and presented in [8]. This is even more evident 
in case of Serbian academic space, considering that limited resources can be 
dedicated to university development under the transitional economy.  
The importance of the Entrepreneurial University concept in European Union is 
also evidenced by development of “A Guiding Framework for Entrepreneurial 
Universities“ [9]. The Guiding Framework is aimed at those European universities 
looking for advice, ideas and inspiration for the effective management of 
institutional and cultural change. It is designed to help interested universities 
assess themselves against statements which are organized under the seven areas of 
Entrepreneurial universities concept, presented in Figure 1.  
Having all above in mind, following text is describing some of the attempts of the 
University of Belgrade, as the largest academic institution in Serbia, in developing 
strong connections between research and teaching activities, on one side, and 
requirements of the industry and SMEs, on another. Also, some examples of 
activities targeting development entrepreneurial way of thinking, among young 
population in Eastern Serbia, facilitated by Technical faculty in Bor, are presented. 
The idea of this manuscript is to explore the possibility and applicability of the 
concept of entrepreneurial university and accordingly to draw attention on the 
importance of a new approach in higher education.  
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2 Initiative at university of Belgrade for developing 
the base for entrepreneurial university 

The University of Belgrade (UB) is the oldest and the largest university in Serbia 
with over 89.000 students and 5.000 teachers and associates. According to the 
Shanghai list, it is ranked among the top 400 universities in the world. The UB 
comprises 31 faculties, 11 Institutes, 7 Centers and a University library, which all 
work together on achieving academic excellence.  Although being a large 
academic institution with complex organizational structure can be a limiting factor 
in the attempt to reposition itself from its traditional role, the University of 
Belgrade is making continuous efforts in order to contribute to the development of 
a national innovation system and the creation of an economy and society based on 
knowledge, transfer of knowledge and entrepreneurial activities. 
 

 
Figure 1 

Seven factors for assessing the entrepreneurial activities of the universities as defined by EC-OECD 

Considering that establishing, fostering and developing cooperation with other 
universities, organizations and enterprises all over the world, and strengthening 
the bonds between them, has been an everlasting commitment of the University of 
Belgrade, forming of the Center for Technology Transfer (CTT), primarily for the 
purpose of identification, protection and commercialization of UB’s R&D results, 
was only the next logical step in the direction of preparing the base for evolving in 
to the entrepreneurial university. 
Therefore, the importance of investment in intellectual potential, technology 
transfer and protection of scientific research results was acknowledged as one of 
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the foremost prerequisites for further successful development in the 
entrepreneurial direction.  
The Center for Technology Transfer plays a supportive role through its 
promotional, educational and networking activities. It helps students and 
university employees to recognize the existence of innovation potential, to 
understand the relevance of its protection, possible ways of commercial 
exploitation and the complexity of the whole technology transfer process. Also, 
trainings, seminars, info days, and joint events with the industry representatives 
are being organized for the purpose of educating targeted groups in the area of 
entrepreneurship, commercialization and intellectual property rights. Considering 
that investments are indispensable precondition for further growth, Center 
endeavors to help young researchers to make an excellent pitch and present their 
idea in the best possible way in order to attract investors. In this respect, there is a 
permanent strive for creation of startup competitions and matchmaking events, as 
the opportunity for good ideas to find a way to the market.     
The Center’s Technology Transfer Managers are creating new and strengthening 
the existing connections with other universities, organizations and enterprises, 
through involvement with different associations which promote the Technology 
Transfer concept, as well as taking part in mentoring programmes with the aim to 
support future entrepreneurs during their path from the idea up to setting up 
business. Basically, they make maximum effort to create an ecosystem which is 
going to be beneficial for innovational initiative of students, researchers and 
teachers, simultaneously providing easy access to suitable staff, research projects, 
technical solutions, and portfolio of inventions needed by industry. 
A part of this effort is embodied in the form of „Science2Business“database, 
which was created as a response to increasing need for intensification of 
collaboration between academia and industry, and informing the broader audience 
about the scientific potential of University of Belgrade. 
The process of technology transfer and the role of the Center are presented in 
Figure 2. 
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Figure 2 

The process of technology transfer at the UB [10]  

Database facilitates transfer and implementation of knowledge and technology in 
favor of prosperity of both sectors and indirectly of sustainable, knowledge based 
economic development of the country. It enables companies to get the information 
about new technologies and knowledge easy and efficiently, which is the best way 
to protect and enhance their competitive advantage in the era of turbulent 
technological progress.  
As a modern communication channel, designed to be useful service for all 
involved parties, “Science2Business” contributes to generation of their economic 
benefits through joint research activities, development of new and improvement of 
the existing products, joint participation in national and international projects and 
business idea creation. 
Although still in developing phase, establishing of Center for technology transfer 
in the scope of the University is clear indicator of its decisiveness to initiate and 
encourage entrepreneurial spirit within itself. Taking all the above into 
consideration, Center has made remarkable results creating entrepreneurial and 
innovation friendly environment through its numerous activities in that field and it 
is eager to continue in the same direction in the future.  
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2.1 Initiatives of Technical faculty in Bor in increasing the 
entrepreneurial spirit of youth in frame of the HE 

Technical Faculty (TF) in Bor was established in the year 1961 as a part of the 
University of Belgrade as a scientific-research organization in the area of 
technical-technological science. Main activities on TF Bor could be divided into 
two groups.  The first is focused on providing a highest level of academic studies 
possible, in order to provide the students with the applicable knowledge, technical 
and managerial skills, which are required by business organizations. Academic 
studies are organized for approximately 1,400 students at BSc, MSc and PhD 
level.  Second group of activities are projects in which our scientific staff is 
engaged.  
Also, Technical faculty in Bor is active in publishing, being the publisher of two 
International Scientific Journals: Journal of Mining and Metallurgy, Section B: 
Metallurgy (indexed on Thompson Reuters List) www.jmmab.com and Serbian 
Journal of Management (indexed by EBSCO Publishing and SCOPUS) 
www.sjm06.com. 
There are four divisions at the Faculty, e.g.: The Division for management; The 
Division for Inorganic chemical technology; The Division for metallurgy and the 
division for mining. Technical faculty in Bor is a member of University of Belgrade 
(UB), together with 30 other faculties. However, TF Bor has one particularity. It is 
the only one of 31 UB faculties, which is located outside Belgrade, being located in 
Eastern Serbia, in city of Bor, which is 250 km away from Serbian capitol. There is 
a strong reason for this. The city of Bor is one of the largest copper producing 
centers in the Europe. For more than one century copper ore is mined and extracted 
there in the mining and metallurgical company RTB – Bor. Being as such, the TF 
Bor, is developed to sustain this industry and to educate engineers which will be 
employed in this large company.  
Such situation has many positive, but also some negative, consequences. The 
positive consequences are in the fact that TF Bor is strangely connected with the 
industry since the beginning. There are lots of places for experimental work and 
practice of our students, which have direct links to industry of the RTB Bor 
Company. Also, development of the study programs at TF Bor was largely 
influenced by the requirement of the company. On the other hand, the negative 
consequences of this situation reflect the low development of entrepreneurial 
initiative in the region of the city of Bor. The reason for this should be found in 
the fact, that in the past, most of the high school and university graduates from this 
region were automatically employed in the RTB Bor Company. Sometimes, 
students were employed on their final years, because of expansions of the 
company. Accordingly, nobody even thought about possibility to start their own 
business in those days. However, during nineties, the economic situation in Serbia 
largely changed, leading to decrease of the RTB Bor Company capacities and 
resulting with downsizing. Instantly, the region faced large number of laid off 
employees and decrease of employability of newly graduated students. This was a 

http://www.jmmab.com/
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wakeup call to start thinking about entrepreneurial activities as the alternative to 
large industry of this region. Accordingly, TF Bor gain its primarily role again in 
responding to the needs of the region, and 13 years ago developed the 
Management department, with one of the goals to offer the entrepreneurial skills 
and knowledge to its management students. Entrepreneurial disciplines are among 
main courses included in the Engineering Management Department (EMD) 
curriculum (http://menadzment.tf.bor.ac.rs/english/curriculum/ ).  
However, at TFB it was realized that it was not enough. It was realized that the 
most important issue is in development of “entrepreneurial spirit” among younger 
population (high school and elementary school students) of the region of Eastern 
Serbia, where TFB is located, which will lead to change toward entrepreneurial 
DNA [11]. Development of the entrepreneurial spirit, in the young population of 
the region, will at the same time lead to crating the new jobs by self-employment. 
Accordingly, Engineering Management Department (EMD) of TF Bor, UB, 
started its campaign and engagement in the projects dedicated to increase 
entrepreneurial potential among young people of the region.  
One of the first action in this direction was connecting with Hewlett Packard (HP) 
LIFE program for promotion of entrepreneurial way of thinking among high 
school students and potential entrepreneurs, using the everyday ICT technology 
with which this target group is familiar. The goal of this program is achieved 
through development of entrepreneurial spirit, working on entrepreneurial ideas 
and sustaining the ideas with adequate knowledge from the field of business, as 
well as the field of informational communicational technologies (ICT). Education 
according the HP LIFE program is organized in 49 countries around the world. 
Technical faculty in Bor is the only accredited partner of this program in Serbia. 
The program was originally developed as the GET IT project, managed by Micro 
Enterprise Acceleration Institute - MEA I (Switzerland).  Since the early 
beginning of this program was in 2008, when MEA-I and HP developed GET-IT 
project, Technical faculty in Bor was actively involved. As a participating 
organization, Technical faculty in Bor, received grant of HP equipment, the T-
Tools Guidance course for their trainers and the T-Tools training materials.  
The LIFE Program trainings are based on integration of Business Skills Courses 
and Technology Courses, this way resulting in Business Challenges and 
Technology Solutions, as presented in Figure 3 (http://www.life-global.org/). 
There is a reason for this attempt in development of entrepreneurial spirit among 
young population based on ICT. Today almost all high school and university 
students do have access to PCs, mobile phones and other ICT devices. 
Unfortunately in most cases, they use this equipment in personal entertainment. 
The Purpose of this education is to teach them to use the same technology in 
business and entrepreneurial activities [12]. 

http://menadzment.tf.bor.ac.rs/english/curriculum/
http://www.life-global.org/
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Figure 3 

Finding the solutions to business challenges based on technology 
 

This means that none of the technology covered in the LIFE Curriculum is taught 
just for technology’s sake. Rather, the technology covered here is applied to 
business to show how common, widely available ICT tools can help solve 
common, widely encountered business challenges – all with the goal of helping 
businesses run more smoothly and grow more quickly. 
The training is organized in the concept of workshops with interactive approach to 
presented subjects and using contemporary methodological concept. Four modules 
which are included in the training, according to HP LIFE program are: Marketing, 
Operations, Communication and Finance (Figure 4). Each of the modules is 
further developed in five segments: Imagine Plan, Start, Grow and Innovation. 
This way, curriculum includes 4 x 5 = 20 subjects. Each subject is worked out 
separately through adequate methodological approach. Also, adequate modules 
levels are chosen for the level of prior knowledge of the high school or the faculty 
students. The training is organized for groups with 10 to 20 attendants in computer 
rooms equipped with at list 10 Personal computers (PCs). Software required for 
the trainings are provided by the HP LIFE program, however most of the 
applications are based on the open source and publicly available. Each modules 
subject is based on different ICT application. Trainings for one group of students 
are 5 days long (15 to 20 hours in total). 
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Figure 4 

Modules of the HP LIFE program which are included in TFB curriculum 

IMAGINE is the first level of the LIFE Curriculum. IMAGINE addresses people 
who have no background in business and who are still only dreaming of setting up 
their own enterprise. IMAGINE offers them training on business concepts, helping 
them build the foundations of their entrepreneurial thinking. IMAGINE teaches 
them different types of business analysis while at the same time introducing them 
to basic technologies that can be used to build these analyses in a professional 
manner. 
PLAN is the second level of the LIFE Curriculum. PLAN addresses people who 
do not have their own company yet, but who have a good grasp on fundamental 
business concepts and an idea of the business they would like to start. It teaches 
them how to translate their idea into a well-researched and structured Business 
Plan. PLAN introduces further features of the same technological tools covered in 
the IMAGINE level, giving students the skills necessary to build a flexible and 
presentable Business Plan.  
START is the third level of the LIFE Curriculum. START addresses potential 
beginners in business to help them develop their basic ICT skills so they can run 
their company as effectively as possible from the very beginning. The START 
level of the Curriculum is equally applicable to more established micro-enterprise 
owners who have considerable business experience but who are not in the habit of 
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using information and communication technologies to manage and run their 
company.  
GROW is the fourth level of the LIFE Curriculum. GROW focuses on more 
advanced technology for business skills and gives the advanced students the 
chance to learn about more complex technologies. The content of the GROW level 
of the Curriculum builds on the skills acquired in the START level, introducing 
more advanced features of certain technologies as well as entirely new solutions, 
many of which include Web 2.0 components.  
INOVATE is the fifth level of the LIFE Curriculum. INNOVATE addresses 
future entrepreneurs who are looking to optimize their operational tasks by 
undergoing training on more sophisticated technologies for business. INNOVATE 
builds on the technologies covered in the previous levels of the Curriculum to give 
potential entrepreneurs who are knowledgeable in business and skilled in 
technology the opportunity to learn how complex applications can be integrated to 
help them take their business one step further.  

The LIFE Curriculum teaching methodology, was designed for business oriented 
young and adult learners. There are two key pedagogical concepts that underpin 
this methodology: the Experiential Learning Cycle (ELC) and the Business-
Technology-Business (BTB) framework.  Research has shown that adults learn 
best in a hands-on activity way. The ELC works as follows: Every topic in the 
LIFE Curriculum begins with students acquiring some new theoretical 
information. Then, students process that information through a practical exercise – 
in other words, a hands-on experience. After that, students reflect on what they 
learned and discuss how they might apply and consolidate their newly acquired 
knowledge. Then, they go into the real world and apply what they have learned. 
BTB means that every LIFE Curriculum topic begins with a common business 
challenge faced by a typical entrepreneur, anywhere in the world. By working on a 
business-related case study, students identify and discuss a particular business 
challenge. Then, the trainer introduces a technological solution to that challenge. 
The class is shown some of the benefits of the technological solution and taught 
how to use it through a hands-on exercise. Finally, the trainer guides the class 
back into the domain of business and encourages the students to discuss how to 
use the technological tool in the real business world. 
Starting for the year 2009, the HP LIFE program was included in the curriculum 
of the Engineering Management Department, as the regular third year subject at 
the BSc level. Also, from 2012 this program is also offered to the high school 
students in the Bor region. Now, in 2016 there is additional attempt to further 
expand this program in the neighboring region of Vidin (Bulgaria), through IPA 
cross border cooperation projects.  
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Conclusions 
This manuscript is written in form of report, presenting some of the activities of 
University of Belgrade (UB) in creating the bases for enabling larger 
entrepreneurial activities of the academic institutions in Serbia, which are the part 
of UB. As presented in this manuscript, the final concept of Entrepreneurial 
University in Serbia is not established yet, however, there are concrete actions 
which are leading to development of basic conditions for introducing this concept 
in our academic environment in the future.  
Also, second part of the manuscript is presenting the activities of Technical 
faculty in Bor (TF Bor), as part of UB located in Eastern Serbia, in developing the 
entrepreneurial spirit among young population of this region. Besides presenting 
activities facilitated in the past and present, some ideas for further action in this 
field are also elaborated. 
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Abstract: Social entrepreneurship education is one of these approaches recently emergent. 
It is influenced by several factors at the environmental, organizational, and individual 
levels. However, through providing social entrepreneurship education in higher education 
institutions, it is possible to develop individual’s abilities and enable them to produce 
innovative solutions to social problems. Social entrepreneurship education has many 
positive effects on person in terms of individualistic and society aspect. In this context, the 
aim of the study is to reveal the need of social entrepreneurship education. It is found out 
that social entrepreneurship education gives a chance to start up a social business. In 
addition to that, social entrepreneurship education supports individual’s self-sufficiency, 
creativity, empathy, rational thinking, and entrepreneurship skills. It promotes the social 
problem solving in society and contribute to developing a sustainable national economy. 

Keywords: social entrepreneurship, higher education, social entrepreneurship education 

1 Introduction 

The social entrepreneurship is quite new and complex phenomena, however, in the 
past decade it has gained recognition in scientific research, national policies, 
education, and the commercial sector. The policy makers and economists has 
labelled social entrepreneurship as one of the key factors to increase ethical and 
inclusive economic growth. It is important tool to tackle social challenges and to 
respond to them when the market and the public sector do not. Social enterprises 
and social entrepreneurs create innovative initiatives to unsolved social problems, 
putting social value creation at the heart of their mission in order to create benefit 
to different individuals and society [1]. In the wake of this development, social 
entrepreneurship as a field in academia is fast gaining popularity and attention due 
the realized need for trained professionals for social problem solving [2]. Social 
entrepreneurship education has become an effective key to shaping young 
people’s attitudes, skills and the mindsets that are central to developing 
sustainable economic growth [3]. According to the study, conducted by Brock and 
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Kim, many universities, engineering faculties, business faculties, and high school 
institutions take part in giving social entrepreneurship education [4].  

However, in Latvia only some higher education institutions include social 
entrepreneurship study course in curriculum. The only study programme in Latvia 
based on innovative concept of social economy promoted in EU countries is 
realized in Latvian Christian academy (master study programme „Social 
entrepreneurship”, licensed in 2013). The programme links principles and 
methods of social work and social entrepreneurship in interdisciplinary package 
with aim to reach social goals in entrepreneurship. It offers insight in both 
principles of organization and running of social business, deals with social and 
spiritual needs of socially marginalized people, promoting ensuring cohesion of 
society. However, researches show that social entrepreneurship and social 
entrepreneurship education is influenced by several factors at the environmental, 
organizational, and individual levels [1; 4]. 

Different scientists emphasize that social entrepreneurship education is needed in 
order to improve the quality of education and raise qualified individual [3; 5]. 
Giving social entrepreneurship education in the higher education institutions 
makes many things possible in terms of person development. Social 
entrepreneurship education is likely increase social awareness, make people 
sensitive to problems in their environment, help them to create innovative 
solutions for the problems and support their ability of giving an opinion about 
created solutions. In addition to these individual achievements, it is possible to say 
that social entrepreneurship education also has effects on society. Social 
entrepreneurship has come forward to find sustainable solutions for social 
problems and these solutions have significant role in social progress of the society. 
Hence, social entrepreneurship education has importance in terms of both 
individual and social effects. These considerable effects are one of the reason why 
social entrepreneurship and social entrepreneurship education gain popularity in 
recent years [5]. In this context, the aim of the study is to reveal the need of social 
entrepreneurship education. The research tasks are 1) to determine factors 
influencing social entrepreneurship education; 2) to identify individual benefits of 
social entrepreneurship education which can be applied in higher education 
institutions; 3) to identify benefits of social entrepreneurship education for society. 

2 Social entrepreneurship education and its 
influencing factors 

One of the earliest discussions in entrepreneurship literature is whether to be an 
entrepreneur can be learned or not. This discussion reflects two extreme positions: 
in one side there are those who defend that “entrepreneurs are born”, on the other 
side there are those who believe that “entrepreneurs can be made” [6]. However, 
most accept that entrepreneurship, or certain facets on it, can be taught, or at least 
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encouraged, by entrepreneurship education [7]. The support for this view comes 
from a widely literature review of entrepreneurship and business creation, which 
suggest important links between entrepreneurship education, business creation and 
entrepreneurial performance [8; 9; 10]. Thus, entrepreneurship education arises as 
a crucial tool in the development of the competences needed to new business 
creation [11]. Similarly, Dees states that if individual wants to be entrepreneur, 
getting education is the first stage in order to acquire and develop entrepreneurial 
skills [12]. However, there is need for a new approach in entrepreneurship 
education. There is necessity to provide social entrepreneurship education in 
higher education institutions because it can give several benefits in addition to 
those provided by traditional entrepreneurship courses. However, putting social 
entrepreneurship education in university curriculum is quite new and developing 
event [13] and it is influenced by several factors at the environmental, 
organizational, and individual levels [14; 15; 16].  

Factors at the external environmental level. Social entrepreneurship is affected 
by various macro-level factors. The influencing factors of social entrepreneurship 
education which are related to the external environment are classified according to 
PEST analysis.  

Firstly, the lack of government support is mentioned as one of the key factors that 
hinder the development of social entrepreneurship [17]. The researchers point out 
that the government has to create an adequate legal framework for regulating 
social entrepreneurship and to introduce support instruments for fostering its 
development [18; 19]. For example, in the UK political climate is one which 
visibly supports the development of social enterprises but in Latvia the great 
obstacle is that social entrepreneurship is not legally introduced in legislation and 
is not accepted as the form of entrepreneurship. The fact that social 
entrepreneurship is not legally recognized doesn’t contribute its development in 
higher education institutions. Martin and Osberg hold the view that the social and 
environmental issues should be given a political and academic priority [19]. 

Secondly, there are problems with access to finance for social entrepreneurship. 
Hynes research revealed that social entrepreneurs face with funding problems 
which prevent establishment and development of social enterprises [20]. 
Financing enables social entrepreneurs to hire talented employees, find a market, 
pursue pilot projects, and carry out other activities related to growing their 
enterprises. As social entrepreneurship has no financial support at the national 
level, it is not conducive to students’ interest to address this kind of business. 

Thirdly, there is a lack of understanding about social entrepreneurship as a term. 
According to Zagare research, only 37% of Latvia residents have heard the term 
‘social entrepreneurship’ and have some understanding about it [21]. But the 
understanding of this term should be strengthened by the explanation of benefits 
that social enterprises fulfil in society and social entrepreneurship education can 
provide for individuals and society. The huge obstacle for development of social 
entrepreneurship in society is ‘architecture of capitalism’ where the main focus is 
on profit making. Very often the performance of business which is coordinated 
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alongside with society aims is not so attractive for students. Bornstein and Davis 
emphasize that thinking of society has to be moved from ‘me’ to ‘us’ and, 
eventually, to ‘all of us’ [22]. In order to build strong community, it is essential to 
respect others’ rights and responsibilities because if people work only for their 
own benefit, it is difficult to reach social welfare and sustainable development. To 
achieve this aim collaboration skills between different parties are important. 
Without effective networks and intermediaries, it is very difficult to connect ideas, 
resources and people, which is a pre-condition for the development and growth of 
social entrepreneurship.  

Fourthly, a study conducted by Hynes reveals that the Internet is an important 
factor affecting social entrepreneurship [20]. The advancement of technologies 
and communication facilitates the exchange of information and experiences. 
Developments in information and communications technologies have created 
exciting possibilities for introducing online study courses in social 
entrepreneurship. 

Factors at the organizational level. Social entrepreneurship education 
influencing factors which are related to the organization are connected with 
managerial levers. There are defined several sub-categories for the identification 
of social entrepreneurship education barriers at the organizational level: strategy 
and management of the higher educational institution, management practice and 
organizational culture. It is proved that social entrepreneurship intentions and 
initiatives usually come from organizational norms and attitudes [23]. 

Factors at the individual level. The use of the micro-level perspective and a 
focus on different individual characteristics emphasize that social entrepreneurship 
education depends on the knowledge, abilities, skills, motivation and the attitudes 
of individuals [24]. It means that academics should take the initiative to develop 
social entrepreneurship study courses. 

Fig. 1 summarizes the proposed model, which integrates and structures the three 
levels of analysis and the respective sub-categories. 
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Figure 1 

Social entrepreneurship education influencing factors at the environmental, organizational and 
individual levels 

Source: Author’s own study based on [17; 20; 21; 23; 24]. 

Despite the influencing factors, putting social entrepreneurship education in 
university curriculum is important as it can provide to individuals and society 
significant economic and social benefits.  

2 Benefits of social entrepreneurship education 

Scientists has proved that higher rates of education will lead to higher rates of 
entrepreneurship [25; 26; 27]. A study by Kolvereid and Moen has also confirmed 
that students who have learned entrepreneurship have greater interest to become 
entrepreneurs and have acted more entrepreneurial than other students to start a 
new business [28]. Walter and Block findings from 11,230 individuals in 32 
countries support this notion [29]. It means the objective of social 
entrepreneurship education is to stimulate students to start up their own business 
and develop knowledge and competencies about how to do that. Hence, social 
entrepreneurship education can and should be offered to students for them to 
become social entrepreneurs and to develop their entrepreneurial skills. 

Certain studies suggest that higher levels of education lead to better performance 
in entrepreneurial activities [30], it can provide the necessary cognitive skills so 
that the individual can better evaluate the opportunities as they arise [31], which 
leads to a greater potential for productivity and efficiency.  

Moreover, once committed to a business activity, entrepreneurs with a higher level 
of education are better equipped to exploit those opportunities successfully [32]. 
Pache and Chowdhury developed social entrepreneurship education model. They 
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indicate that, firstly, social entrepreneurship education adds individual an ability to 
see entrepreneurship opportunities in any area and evaluate these opportunities. 
Secondly, social entrepreneurship education develops individual’s ability to 
combine sources effectively. Lastly, network of social entrepreneurs keeps all 
social activities together and this contributes to sustaining actions of social 
entrepreneurs. Pache and Chowdhury’s social entrepreneurship education model is 
attracted attention with the idea that by giving qualified social entrepreneurship 
education it is possible to contribute students’ life positively and revolutionize 
their life and this give students a chance to attempt to enterprise, which will affect 
the life of wider society [13]. 

According to Bornstein, entrepreneurship is not only related with economy, 
productivity, or sustainability. Social entrepreneurship is related to getting all 
people together by overcoming the obstacles. By considering Bornstein’s 
statement, it is possible to reach conclusion that social entrepreneurship is not only 
associated with economic terms, it changes the way of thinking, attitudes and 
culture [33]. In addition to that, social entrepreneurship education supports 
individual’s self-sufficiency, creativity, empathy, rational thinking, and 
entrepreneurship skills [5; 34]. It can be concluded that the higher level of 
education can create the non-material advantages of entrepreneurship such as 
greater autonomy [35] and personal achievement [36]. Comparing with traditional 
entrepreneurship programmes social entrepreneurship education gives vision to 
entrepreneurs. Dees supports this idea and according to him, each entrepreneur 
should have social abilities and social entrepreneur needs to respect others, 
emphasize with others, and act modestly in order to work with their employees 
[12]. This will be possible with social entrepreneurship education. Fig. 2 presents 
the benefits from social entrepreneurship education.  
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Figure 2 

The benefits of social entrepreneurship education 

Source: Author’s own study based on [5; 12; 33; 34; 37]. 

Even if requirement of social entrepreneurship education is noticed newly, it has 
been essential for individuals’ personal development as well as for strong social 
structure. In competitive society, in order to raise generation, who think others 
instead of themselves, with empathetic thinking it is needed to give social 
entrepreneurship education. In order to build strong community, it is essential to 
respect others’ rights and responsibilities because if people work only for their 
own benefit, it is difficult to reach social welfare, inclusive growth and sustainable 
development. Social entrepreneurship education equips the individual, who is 
building block of community, with social characteristics and gives them an idea to 
develop the society. For this reason, benefiting from social entrepreneurship 
education is very significant for both individual and society level. It can be 
concluded that social entrepreneurship education result in a beneficial way for the 
society and strengthen social fabric. Increasing these benefits and raising new 
social entrepreneurs are even sufficient reasons for giving social entrepreneurship 
education. Dees indicates that main goal of social entrepreneurship education is 
understanding how social change can be made in a positive way and creating 
useful results [37]. 

Based on the mentioned benefits of social entrepreneurship education, one can 
conclude that it plays an essential role in shaping balanced and inclusive society 
development. Yet, by promoting the balanced development of the society, it is 
possible to contribute to developing a sustainable national economy [38]. 
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Conclusions  

Social entrepreneurship in the past decade garnered particular attention from 
policy makers, academics and the general public and it is influenced by several 
factors at the environmental, organizational, and individual levels. Significant 
environmental factor influencing social entrepreneurship development is a lack of 
knowledge about it, as well as cultural values in society. The introduction of social 
entrepreneurship study courses in curriculum depend mainly on higher education 
institution strategy and academics initiative and motivation. 

However, social entrepreneurship education plays an important role in the 
individuals and society development. Through providing social entrepreneurship 
education in higher education institutions, it is possible to develop individual’s 
social awareness, creativity, and sensitivity to problems in the society. In addition 
to that, social entrepreneurship education improves individuals’ entrepreneurial 
skills, adds individual an ability to see entrepreneurship opportunities in any area 
and evaluate these opportunities. Social entrepreneurship education develops 
individual’s ability to combine resources effectively and to produce innovative 
solutions to social problems. As a result social entrepreneurship education 
promotes the social problem solving in society, increases social welfare, and 
contributes to developing a sustainable national economy. 
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Abstract: The term E-learning refers to a novel teaching and learning in education. This educational 
high technology is an important part of today’s world, which delivers, supports and enhance the 
quality of learning. E-learning involves the participation of instructors, and students and mentors 
who use this technology to update their work. This paper reports on the extent to which the 
effectiveness and students’ attitudes towards e-learning impacts their learning styles. 

Keywords: E-learning, Social support, Hiegher Education 

1 Introduction 

Nowadays, in the rapidly changing world the education plays an important role. The 
primary, the secondary, and the tertiary education altogether is responsible for the human 
resources [10],[11],[14].. Over the past years, e-learning has become a vital source of 
expansion and studing in education. Due to the opportunities created by e-learning, 
teaching and learning can now happen at any time and in anywhere. The new media like the 
internet has become one of the vital ways to make available resources for research and 
learning for both teachers and students to share and acquire information. The explosive 
growth of the World Wide Web (WWW) has made information techlogy a popular platform 
for providing e-service, e-learning service.[18], [4] 

E–learning is defined as acquisition of knowledge and skill using electronic technologies 
such as computer and Internet-based courseware at local and wide area networks. 
Technology-based e-learning encompasses the use of the internet and other important 
technologies to produce materials for learning and teaching in organization [6]. As a result 
Internet and Information technology in tutoring and studing has created a different 
necessity to modify how university students learn by using more modern, effective, and 
alternative such as e-learning system.[8]   
 

Regardings to e-learning, many people are now attracted to training and education who 
previously would not have considered it as a relevant part of their lives. [4] 

mailto:duongvan.tinh@kgk.uni-obuda.hu
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Tao et al. really thought that this new learning environment was centered on electronic 
networks had found a way for undergraduate to have learning schedules that is more 
suitable for them as well as separate from other students. [7] 

With the developping of computer and Internet technologies, this technology has a high 
interaction and collaboration level between instructors or lectures and peers than traditional 
environment for learning. [19] 

Hence, e-learning system might be able to deliver a broad array of solutions to enable 
learning and improve students’ performance. 

2 Literature Review 

There are three ways of classifying the models of e-learning. The first one is called 
synchronous, the second one is asynchronous and the third one is blended learning.    

 
Synchronous training (at the same time):  

Intrinsically synchronous training involves the collaboration of participants with E-mentor via 
the virtual platform in real time. In other words, synchronous training provides facilities to the 
participitians to discuss with the mentor and also among themselves via the e-classroom 
with the use/help of tools such as the videoconference and/or chat rooms. [12][15] 

 
Asynchronous (not at the same time):  

The asynchronous mode gives the opportunity to the participitians to discuss with the instructors 
or teachers/mentor as well as among themselves over the internet on his/her own pace without 
live interaction with the instructor. In this way students are able to learn at a time that suits them 
the most. However, immediate feedback from instructors, their colleague learners is not 
receivable. [15] 

 
Blended learning (the mix of synchronous and asynchronous learning): 

This kind of training combine aspects of online and face-to-face instruction, so the course 
materials and explanations is shared between traditional learning method and e-learning 
method in the classroom setting.  

Blended learning allows for personalized education as a result students can work at their 
own pace, making sure they have mastered the curriculum before moving on. 

Using e-learning at university classrooms give to instructors the multiplicity of their 
lectures, displaying more information, and enhancing student learning. Also e-learning 
system can helps lecturers to save time and allow for more attention to be paid to the 
content of course.  
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With e-learning system students don’t have to come to class in person and feel 
uncomfortable answering their teacher’s questions in class. Therefore, students can study at 
home, work or even on the street by using multi-electronic devices as computers, laptops, 
or smart phones. As follows, students can easily read or download the materials or 
reference books online when and whereever they want. 

There are numbers of advantages for using this technology and learning materials in the 
university classroom: [20] 

 More active learning class 

 Diversified teaching method 

 Better student attention and realization 

 Effective time management for lecturers 

 Visual stimulation 

The major advantage of e-learning lies in its flexibility and ability to cover distances. The 
curriculum can be repeated until it is understood by the trainee.  Hence full time and part 
time undergraduates can take part in their degree courses selected from any place or 
location so students can gain multiple learning ways depending on their needs. [1] 

Just as a glass may be half full, it may also be half empty. There are also disadvantages for 
using e-learning.  

despite the statements that e-Learning can improve the education quality, e-learning is still 
a support device for existing methods of learning. Also e-learning can not solves the 
problems created by the absence of vital personal interactions, not only between learners 
and instructors, but also among undergraduates.[9],[17] 

Since e-learning is based on Internet technology and it creates a virtual “class room” for the 
students; therefore, it depends on Internet connection. Also this technology requires 
students to have a massive technical skills and Internet connection with high bandwidth to 
download the materials from the courses and upload their tasks or work with e-system. 

Therefore the disadvantages of e-learning might be the followings: 

 E-learning may possibly deteriorate institutions’ role of socialization, and also the 
role of instructors as the directors of the process of education. 

 Since tests for assessments in e-learning are possibly done with the use of proxy, it 
will be difficult to regulate bad activities like cheating. 

 Equipment failures 

All in all, e-learning could offer learning-on-demand opportunities for students in order to 
reduce costs and time, while improving their products (Kranz, 2008). On the other hand, we 
have to take notice of the reason why stundents would use this technology.  
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The purpose of the next part is to identify factors beyond the educator that support students’ 
ability and motivation to learn in online courses. 

Tsai and Weng’s study pointed out that social support from mentors and peers (ussually a 
neglected factor) has significant effect on students’ learning satisfaction, also family support 
affects students’ continuous intentions to participate online courses. [16] 

2.1 Social support 
Social support covers the exchange of resources between at least two parties, with an 
intention of enhancing the well-being of the recipient. [5] The exchange of empathy, care, 
love or trust provides actual aid in time, money, advice, information and suggestions. [21]  

Kim’s study showed that social support from different sources is positively associated with 
learner’s well-being and plays role in determining students satisfaction and decisions as to 
whether to participate in HEI’s e-learning programs.[3] 

The scientific literature distinguish several forms of social support. [2] These are 
Informational Support, Instrumental Support, Emotional Support and Affirmational 
Support. 

Informational Support: 

As the name implies, Informational support includes the provision of helpful information, 
advice, or suggestions on how to deal with certain issues. Support could come from 
different people. For example: sophomore students offer information to freshman on how 
best to deal with school concerns. 

Althought informations pertain to immaterial goods, on various occasions it can be 
expressed in monetary value, that is why it is rarely found in it’s pure form.    
Instrumental support: 

All of tangible aid that provide practical help and resources falls into the category of 
instrumental support. For example, undergraduates received support in the form of 
guidance from classmates or instructors on how to find the informations which could help 
them solve their homework.  

Emotional support: 

This kind of social support usually manifests as expressions of love and caring, Providing 
emotional support can help individual know that he or she is valued.[13] 

For example: Students share experiences and support each other through life events such as 
family illness, final examination, looking for work, or adjusting to new place, it leads 
individuals to a sense of community. 

Appraisal support: 
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This kind of social support happen when individual offers information that allows someone 
to make an informed decision on their own.  

For example: The compliance like "I trust your judgment" or "You are doing the right 
thing" could generate appraisal support.  

According to the mentioned theories it can be said that e-learning concept is based on self-
efficacy and belief that one can be successful in e-learning activities. However, social 
support is also needed to keep users’ intentions to continue using a technology . in this case 
e-learning. With this object I’m wondering whether social support could influence students’ 
evaluation of e-learning.  

3 Methodology 

3.1 Research participants and data collection 
For this study, online questionnaire was used to investigate students’ opinions and 
evaluation of e-learning about using/ applying it in their own learning. The online survey 
has been initiated and circulated (via google drive) among students at Obuda University. 
The online quantitative survey consists of 24 questions on required fields.  

231 students filled out the online questionnaire (161 males and 75 females), expressing 
their opinions of e-learning system under investigation.  
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Figure 1 

The respondent’s distribution by gender and age 
Source: Own data 

The sample included 170 answers from 18-22 years-old students, 58 responses from 
students in the age group of 23-26, seven from the 27-30 years-old students and 1 from 
students’ who are older than 31 years-old. 

According to the collected data 75,4% of students used e-learning system and they would 
love to use it in the future during their academic years, 12,3% of them used it but if they 
can, they would not use it during their academic years.  

 

 
Figure 2 

The respondents’ cognition of e-learning 
Source: Own data 

Mixed Replies were received to the question of which kind of didacticism do they prefer? 
The vast majority of the respondents 99 out of 231 chose blended training as a favorite 
didacticism, 45 of them selected lectures, 38 of them picked consultations, 16 of them 
chose Asynchronous training and 3 of them chose Synchronous training.  
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By this token I take it that blended training would be the most popular and welcomed 
training form at the examined institutes.  

 

 
Figure 3 

Students’ opinion about differents didacticism 
Source: Own data 

The collected data has been analyzed using SPSS 20 program. In addition, descriptive 
statistics, a cross table was run in order to explore the relationship/ correlation between the 
variables. Since the paper is presented with the preliminary results of an ongoing research, 
all relationships described below are seen as indicative, rather than evidential statements. 
Because of the quantity of elements this database cannot be considered representative of 
Obuda University’s fellowship. 

3.1.1 Data Analyses 

The findings of this study showed that e-learning system would be a very profitable device 
for the students and the universties as well. Hence my primary goal with this study is 
investigating whether social support is needed or on the other hand is it even available via 
e-learning system? That's why my research questions are the following: 

1. With the support of e-learning’s materials students do not require real time contact 
with fellow students. 

2. Regardless of e-learning’s trainings and materials students do need help to fulfill the 
requirements  

3.1.2 Research question 1 

According to the students’ opinions e-learning system (training and materials) is necessary 
(138 out of 191 thought that e-learning is necessary and 43 students thought that it is 
absolutely necessary) even for those (20 out of 28 thought that it is necessary) who have 
used e-learning system but would avoid it if there are any other options. However, there is 
no statistical relationship/ correlation between the examined variable (Pearson Chi-Square 
= ,062) (1 appendix) Despite the fact that there are no statistical correlation (Pearson Chi-
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Square =0,231) between the student’s willingness to use e-learning system and whether 
they need real time interaction with their mentor. The collected data show that most of them 
(141 out of 191 and 22 out of 28) do want to have conversation or real time contact with 
their mentor.   

 
How 

comfortable for 
you to discuss 

about assigment 
and tasks with 
your mentor? 

I do not want to 
discuss with anyone 

I do not really 
want to but I 

could get 
used to it 

I do not 
mind to 

discuss it 

I could not 
imagine it in 

other way  Total 
Do not want to 
use E-learning 

system 

0 6 11 11 28 

0,0% 21,4% 39,3% 39,3% 100,0% 
Do want to use 

E-learning 
system 

17 30 86 58 191 

8,9% 15,7% 45,0% 30,4% 100,0% 

Table 1 
 Students’ opinion about real time connection with their mentor 

source: own data 

The same result is showed between the student’s willingness to use e-learning system and 
whether they need real time interaction with their fellowship. There were 88 out of 191 
students who are favourably inclined toward e-learning, do need real time connection with 
companions and 27 out of 28 191 students who stand against e-learning felt that they do 
need social interaction with their mates.  

 

How comfortable for you 
to discuss about assigment 

and tasks with your 
fellowship? 

I do not want 
to discuss 

with anyone 

I do not 
really want 

to but I 
could get 
used to it 

I do not mind to 
discuss it 

I could not 
imagine it in 

other way 
Total 

Do not want to use E-
learning system 

1 0 13 14 28 
3,6% 0,0% 46,4% 50,0% 100,0% 

Do want to use E-learning 
system 

6 19 78 88 191 
3,1% 9,9% 40,8% 46,1% 100,0% 

Table 2 
Students’ opinion about real time connection with their mentor  

source: own data 

3.1.2. Research question 2 

According to the students’ views of their academic years, students’ comfort level of studing 
alone is quite high. 60,7% of students who are comfortable with using e-learnig stated that 
studing alone is more prefered than in group. The same situation has found in the case of 
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those student who are not comfortable with using e-learning system. (Pearson Chi-Square = 
0,040) 
 
It suggests the idea that students have grown up in a global world of information. Thus, 
they have accustomed themselves to acquire information from the internet.  
  

As a students 
I would 
rather 

studing alone 

 
I'm 

absolutely 
disagree 

agree with 
it 

I would 
rather 

disagree 
with it 

Neutral 

I would 
rather 

agree with 
it 

I'm absolutely 
agree with it Total 

Do not want to 
use E-learning 

system 

0 1 15 3 9 28 

0,0% 3,6% 53,6% 10,7% 32,1% 100,0% 

Do want to use 
E-learning 

system  

11 15 49 55 61 191 

5,8% 7,9% 25,7% 28,8% 31,9% 100,0% 

Table 3 
Students’ studing attitude 

source: own data 
 
Despite the fact that with or with out the support of e-learning students would rather studing 
alone. But presumably that is not enough. Since, there are 46,6% of them who do need help 
from companions during their academic years. (Pearson Chi-Square =0,024) 
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As a student 
I am able to meet all 

of requirements 
with out any help 

I need help from 
companions to 
understand the 

curriculum and to meet 
the requirements 

I need a lot of help from 
companions to 
understand the 

curriculum and to make 
all of my assigments 

ready  

Total 

Do not want to use 
E-learning system 

11 14 3 28 

39,3% 50,0% 10,7% 100,0% 

Do want to use E-
learning system  

102 78 11 191 

53,4% 40,8% 5,8% 100,0% 

Table 4 
Students’ studing opinions about whether they help during their academic years 

source: own data 

Conclusion  
E-learning could be an effective tool for transferring knowledge and it has a potential to 
overtake the traditional teaching method. Web-based training helps facilitate learners and 
instructors in educational environment. Nowadays, many universities, colleges implement 
e-learning system in their own training programs to satisfy their students needs. The survey 
results of the students’ attitudes toward e-learning showed that they do need it. Since e-
learning could match well students studing habits. It could be a very effective and practical 
learning method. However, the support of e-learning is not enough to ensure effective 
incentives for effective learning students do need social interaction with their mentors and 
fellowship during their academic years. As a result, there is a real need for a well-
established e-learning environment which teachers and students can rely on. I am strongly 
think that with the complement of instructors, mentors, e-learning will become more 
popular in the future in order to make the users feel comfortable and secure  
 
This study shows that students at Obuda University would rather studing alone then in 
group but when they experience high levels of academic press and expectations they need 
social support and social interaction to maintain their focus and performance.  
 
(I am agree that students need to be pressed hard to learn. But without supportive 
environments it will not lead to meaningful gains in academic achievement.) 
 
Which means if the university wants to improve their student achievement/perfomance by 
raising expectations or creating high stakes for academic performance-Scientific Student 
Conference) they should not ignore the social support, interaction that necessary for 
students to be successful. 
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Appendix 1. 
 

  

What is your opinion about E-learning (trainings, 
materials) Total 

It is 
absolutely 

not 
necessary 

Not 
necessary Necessary 

It is 
absolutely 
necessary   

Do not 
want to 
use E-

learning 
system 

Count 0a, b 5b 20a 3a 28 

% within Do not want to 
use E-learning system 0,0% 17,9% 71,4% 10,7% 100,0% 

Std. Residual -,3 2,5 0,0 -1,3   

Do want 
to use E-
learning 
system  

Count 1a 9a 138a 43a 191 

% within 
Szereti_Nem_szereti ,5% 4,7% 72,3% 22,5% 100,0% 

Std. Residual ,2 -,8 ,1 ,1   

Total 

Count 1 14 165 51 231 

% within 
Szereti_Nem_szereti ,4% 6,1% 71,4% 22,1% 100,0% 

 


	MEB2016_1
	00MEB2016 borító
	0_első oldalak_2016
	01_Szabó
	02_Vecsey_Shehu
	03_Nikolic
	05_Kollar_Poor
	06_KEA
	07_Pasztor_Holicza1
	08_Dziechciarz
	09_Kertai-Kiss
	10_Zsigri
	11_Majlath
	12_Szkutnik
	13_Mesjasz
	14_Marciniak
	15_Szkutnik_Lazanyi
	16_Mihajlovic

	17_Dobele



