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1100  YYeeaarrss  JJuubbiilleeee  ooff  SSEEFFBBIISS  
TThhee  SScciieennttiiffiicc  aanndd  EEdduuccaattiioonnaall  FFoorruumm  

oonn  BBuussiinneessss  IInnffoorrmmaattiioonn  SSyysstteemmss  
1. a Professional Community of John von 

Neumann Computer Society 
 

2. 10 Years Jubilee of SEFBIS 

PPrreemmiisseess  aanndd  tthhee  BBaacckkggrroouunndd  
The beginning of the third Milleneum brought revulsion in Hungary concerning to the importance of business 
information science (BIS). The first step towards the emphasizing this fact was to launch new university courses 
on BIS first at Corvinus and Szechenyi Universities. As a second achievement, the Hungarian Accreditation 
Committee declared the Information Science in 2001 as a stand-alone, from engineering science separated 
scientific field of the higher education system, and related to the Bologna process the Computer Science 
Committee classified three special courses in the field of ICT, one of them was the course on BIS.  

CChhaalllleennggeess,,  MMoottiivvaattiioonn  
The increasing need for professionals on BIS forced the most acknowledged experts in this filed to join with 
some members of John von Neumann Computer Society (JvN CS). In 2001 a Forum was organized in order to 
found a professional community that focuses on giving opportunity to the academicians, developers and also 
users for discussions and cooperation. The participants of this Forum overviewed the conceptual problems and 
the educational requirements, declared the aims of the Forum, and decided to launch it as a professional 
community of JvN CS named as SEFBIS: Scientific and Educational Forum on BIS (in Hungarian: Gazdaság-
informatikai Kutatási és Oktatási Fórum → GIKOF). 22 members of JvN CS signed the Deed of Foundation and 
declared the Mission Statement. The competent representatives of different organizations proclaimed the in-
tention for supporting the Forum: Alexander Foundation, Corvinus University Dept. for Information Science, 
Pécs University Faculty of Economics, Széchenyi University Faculty for Engineering.  

TThhee  tteenn  YYeeaarrss  AAccttiivviittyy,,  RReessuullttss  
The SEFBIS professional community organized several programs in the last ten years, which improves the need 
and viability of this Forum, and its power for strengthening the cooperation between higher education and 
business. The professional journals published both in Hungarian and in English are open one for those who are 
intend to publish their scientific results and/or their newly developed solutions of IT support, and also for those 
readers, who are interested in getting information about the novelties in ICT. Some of our results: 
 

− 1-2 yearly organized Forums; topic: discussions of actual problems, proposals for solution, common 
decision making, 

− Active support to the Bologna Committee in the work of creating the educational requirements and let 
accredited the documents of establishing the courses on BIS both on BSc and MSc level (between 
2003-2006). At the forums where the professors, IT professionals and the expert from business dis-
cussed the needs for the IT profession were organized by SEFBIS. 
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− Conferences organized yearly; some of them are international conferences: OGIK: Országos Gaz-
daságinformatikai Konferencia (first in 2003, regular venue: Győr, in 2010 Pécs), ISBIS: International 
Symposium on Business Information System 

− Cooperation with international bodies: CONFENIS’2009 (Győr): International Conference on Re-
search and Practical Issues on Enterprise Information Systems (partner organizer: IFIP TC8 WG 8.9), 
IDIMT conference (partners: Linz and Prague Universities) 

− GIKOF Journal in Hungarian: ISSN 1588-9130 
− SEFBIS Journal in English: ISSN 1788-2265 
− Junior-group: community of young professionals, doctorates, students studying in the field of BIS  
− Supporting young professionals in publishing their results: free or discount participation at confer-

ences, at workshops, awarding the best papers, presentations  
− Developing and updating the community website as an open forum: http://www.gikof.hu/egikof.htm (in 

Hungarian: www.gikof.hu  ) 

TThhaannkk  ffoorr  tthhee  SSuuppppoorrtt  
The results can not be achieved without supporting of committed professionals and institutes, firms. The success 
depends on and generated by those active members and activists who are committed to the proposition of 
SEFBIS, who did not care time and power in performing all the aims that were declared in 2001 and has been 
arising during the ten years of existence. On the occasion of the Jubilee and on behalf of the Board of SEFBIS I 
would like to express my special thank to    
 

1. Péter DOBAY, Gábor HOMONNAY, András GÁBOR, Tetsuya UCHIKI who played main role in founding and 
forming the community, in organizing and performing the programs, conferences, and in supporting the 
youngs, 

2. László CSERNY, Tamás HeckEnast, Attila HORVÁTH, Zsolt Tibor KOSZTYÁN, Andrea KŐ, Anna MEDVE, 
Erzsébet NOSZKAY, Ferenc TÓTH who have been the most active organizers and/or speakers of our 
conferences, 

3. ORGANIZATIONS, who supported us in realizing our programs with giving free run of facilities and money: 
− John von Neumann Computer Society 
− Széchenyi István University, Faculty for Engineering 
− Alexander Foundation for Future Intellectuals 
− Budapest Corvinus University, Dept. for Information Science 
− Pécs University of Sciences, Faculty on Economics 

 
 
After a successful decade we whish the SEFBIS Community from all our hart to be able to perform all of their 
aims declared in the Mission Statement, and serve fruitful the most important and powerful filed of ICT, namely 
the business information science! 
 

 
Raffai Mária 

Chair of SEFBIS 
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3. ISBIS–OGIK Conference in Pécs 
IISSBBIISS––OOGGIIKK  CCoonnffeerreennccee  hheelldd  iinn  PPééccss,,  CCuullttuurraall  CCaappiittaall  ooff  EEuurrooppee  

Peter DOBAY, vice president of SEFBIS, professor at Pécs University of Sciences 
 

 
As a significant professional body and learned soci-
ety in the Hungarian IT community, the John von 
Neumann Computer Society (NJSZT) was present-
ing the 7th OGIK/3rd ISBIS Conference together with 
SEFBIS (GIKOF) Association (Community of Scien-
tific and Educational Forum on Business Information 
Systems within NJSzT) in November, 2010, at Pécs, 
Cultural Capitol of the Year.  

Billion Hungarian forints investments, rapid 
technological development, thousands of smaller 
and large enterprise ICT projects, new companies 
in the ICT and „knowledge” sector, new, profes-
sional educational programs – these are all char-
acterizing the high level social and economical 
impact of the ICT toolset and applications in Hun-
gary. Our country is ranked in many aspects in the 
first third part of Global Information Technology 
Report (INSEAD) lists, but, we all know that in many 
other aspects we are logged behind (mainly level of 
applications, business value-added solutions, utili-
zation of up-to-date ICT technologies). Therefore, 
this makes the (higher) education sector more re-
sponsible, reliable eSkills at all levels of the society 
and labor market.  

The SEFBIS (GIKOF) community have been 
working to build the reputation of business ICT so-
lutions,  as a special, but maybe the most important 
(and profitable) application field, and also to give a 
floor to experts and end-users to get together and 
do change ideas and best practices about business 
ICT applications. This association has started pub-
lishing the GIKOF and the SEFBIS Journals (Eng-
lish version), to give publicity to their annual con-
ferences and other relevant contributions of the field. 
GIKOF members have worked hard to support 
creating new „Bologna-type” university degree 
programs, bridging the gap between traditional ICT 
engineering, or software- oriented degrees and the 
newly defined „Business Information Systems” cur-
ricula. We do believe, this orientation serves best 
the future labor needs either on BSc or on MSc level. 

First graduates are just leaving the schools in these 
years: we hope employers and the ICT sectors will 
accept their competencies positively in the business. 
We know that „Informatics” is not just software en-
gineering, and know, the ERP is not just „a software 
package”, but also much more: executive level 
strategy, project-management, investment policy 
and practice, organizational change, HR policy (and, 
maybe, a bit hardware and software, too…). Former 
annual conferences organized by SEFBIS have 
given an opportunity to corporate managers and to 
„academics” to meet and listen to each other, to 
learn the other culture and to change experiences 
on ICT projects, ERPs, installation and operation, 
etc. This direction has to be continued in the annual 
meeting 7th OGIK (3rd ISBIS), this year at Pécs, at 
Cultural Capital of Europe. 

It was a great honor to our community to host the 
IFIP, TC8 and WG 8.9 CONFENIS annual confer-
ence in 2009. We had guests and speakers from 
more than 20 countries, presenting 76 lectures. In 
2010 we received 55 applications (abstracts and 
lectures) and the Program Committee has selected 
about 40 for presentation and 10 more for poster 
appearance. Group of authors involve senior pro-
fessionals and also first-time presenter researchers 
and practitioners. We invited distinguished profes-
sionals for a plenary session and the program con-
tinued with sessions focused either on research 
areas or on application categories. In addition, we 
could organize two roundtable discussions on 
higher education ICT diploma programs and one 
more on intercultural problems of software devel-
opment projects.  

This volume is part of the referred English lan-
guage proceedings of the Conference; please, feel 
free to contact authors for details of their research 
or for future cooperation. 
Conferences 
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SSuummmmaarryy of the Plenary Session  
Gerhard Chroust, Kepler University, Linz 
Our plenary guest joined the IBM Laboratory Vi-
enna in 1966, where he worked on the Formal 
Definition of PL/I (1967/68), on compiler construc-
tion, on a PL/I Compiler for the IBM 8100. From 
1992 to 2007 he was full Professor of Systems 
Engineering at the Kepler University Linz, Austria, 
initially at the Institute for Systems Sciences and 
then head of the Institute of Systems Engineering 
and Automation. Since 2007 he is professor 
emeritus. He is now the Secretary General of the 
International Federation of Systems Research 
(IFSR), a former president of the Austrian Society of 
Informatics and vice-president of the Austrian So-
ciety for Cybernetic Studies. Current research and 
teaching interests are focused on description, im-
plementation and certification of socio-technical 
systems and on the enactment and support of the 
necessary development processes. His further re-
search is devoted to cultural differences and human 
factors in system development, to system research 
and to component based software development. 

The professor opened the Conference Plenary 
Session with a lecture titled „Software like an Un-
derstanding Friend – Challenges and Pitfalls of 
Localization“. He started: software systems do not 
exist in isolation, but they are used in social and 
organizational contexts. Seemingly, the major 
cause of most software failures is the people rather 
than technical issues - the people and the culture of 
the organization that determines how any system is 
used. It means: human, social and organizational 
considerations affect software processes and in-
troduction of software technology.  

Then he put the question: Why is this growing 
importance?  The answer is the global use of e-mail, 
the Web, the level of international cooperation, 
development of e-commerce - a larger, practically 
global user community.  We have to understand the 
nature of software-intensive systems, the more and 
more sophisticated applications, where user ex-
pectations (the buyers' market) are around graphi-
cal user interfaces, increased non-verbal interaction 
instead natural language menus and dialogue. 

He declared: users tend to expect software ’to 
speak their language’, ascribe human qualities to 
sophisticated interfaces; expect reactions like an 
"understanding, well-meaning friend", and “with the 
sensitivity of an intuitive, courteous butler". Then he 
went on details explaining the word “localization”: 
the process of adapting a product to reflect the local 
standards, culture and language of another (maybe 
very different!) market, the infusion of a specific 
culture into an international product. The speaker 
then presented numerous examples for architec-
tural layers that can be taken into consideration 
when designing software, like  
− the fundamental cultural layer 
− the social and communication layer 
− the business conventions and practices layer 
− the graphic and symbolic layer 
− the semantic layer 
− the grammatical layer and 
− the technological infrastructure layer.  

He emphasized, consequence of neglecting these 
effects would result in poor localization, which 
means mainly 
− less product satisfaction (even up to rejection of 

a product!), 
− misinterpretation of messages, signs and envi-

ronment, due to anger,  
− reduced effectiveness (misunderstood informa-

tion),  
− reduced productivity (misunderstood commu-

nication!),  
− loss of trust (poor localization = incompetence),  
− ridicule, embarrassment, offence,  
− ethnic/religious problems (in sensitive groups 

and environs), 
− broken personal and economic opportunities,  
− and last formal, legal problems!  

The professor closed his lecture with warnings: 
localization and inter-cultural problems are growing 
in importance in the future, as we realize growth of 
global software product offerings and usages. 
Software must be sold everywhere, while “quality in 
use” gains importance (acceptance!), more and 
more complex products need more localization, 
religious differences  are here (think on Muslims in 
Europe), new age groups emerge (youngster in 
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China + USA  versus elders), etc. Therefore future 
needs for software developers seem like more 
awareness and training for programmers, distrib-
uting this kind of best practices, creating “localiza-
tion” check-lists for testing and certification. We 
have to understand: localization is an absolute 
necessity in a global economy, but it is not a cheap 
process. We could hope, extra expenses are usu-
ally compensated by increased usability of the 
product and thus by larger marketing share and 
revenue. “Do not forget: we are foreigners almost 
everywhere! And the motto of the EU is ’Unity in 
Diversity’ “… 

Plamen Nedkov, IT STAR  
Our second plenary speaker holds an advanced 
degree in International Economics and since 1982 
is professionally involved in management and or-
ganization of R&D related activities and interna-
tional exchange. He was Head of the Department 
for International Organizations of the Bulgarian 
Academy of Sciences and Executive Director of the 
International Federation for Information Processing 
IFIP. He served as elected representative on the 
UNESCO-NGO Liaison Committee and was in-
volved in various capacities in activities of special-
ized UN organizations and the European Union. 
Since November 2006, he is the Chief Executive of 
IT STAR, the regional IT Association in Central, 
Eastern and Southern Europe. He is published 
widely and has served as IFIP Contracts Officer for 
the period 1989-2003, and as member of the World 
Computer Congress Committee. Plamen Nedkov is 
recipient of the prestigious IFIP Silver Core Award. 
Today he is the editor of the IT STAR Newsletter and 
of the proceedings of five recent IT STAR events. 

His lecture, “Information Society issues in 
CESE - The IT STAR Experience” first introduced 
audience on activities of the IT STAR Association, in 
connection with building the Information Society in 
the EU. IT STAR is a regional ICT Association for 
Central, Eastern and Southern Europe, established 
in 2001 to promote a multi-stakeholder partnership 
on ICT-related issues and facilitate regional and 
international cooperation  with 15 institutional 
members in AT, BG, CY, CZ, GR, HR, HU, IT, LT, 
MK, PL, RO, RS, SK & SI: most of them are also 

members of IFIP and CEPIS. IT STAR is active in 
annual regional Conferences, like “ICT and the 
Eastern European Dimension, Prague 2004”, “R&D 
in Information & Communication Technology, Brati-
slava 2006”, “Universities and the ICT Industry, 
Genzano di Roma 2007”, “National IS Experiences 
+ ICT- Skills and Policies, Gödöllő 2008”,  “ICT 
Skills Education and Certification, Rome 2009”, 
“Electronic Business, Zagreb 2010” with related 
publications.  

The speaker then went into details and some 
criticism of building the „Information society” in the 
EU, and about phenomenon of a „digital citizen”. He 
declared, that the IS is not only a principal strategy 
and policy documents, but has to be a clear vision 
and understanding of change. Indicators of the IS 
cannot be only macro-economic, but rather “softer”, 
socially oriented ones. Comparative advantages in 
education and research, in using qualified work-
force, in growing interest of young people in ICT 
have to be clearly presented.  One important part of 
building this new IS is education and ICT Skills. The 
speaker presented dimensions of the European 
Qualifications Framework, which intended to assist 
transparency and mobility in the EU ICT labor 
market. The lecture showed up more efforts around 
uniform qualifications, like the EUCIP system 
(European Certification of Informatics Professionals 
– a professional certification and competency de-
velopment scheme, aimed at informatics profes-
sionals and practitioners), the SFIA models (Skills 
Framework for the Information Age), the AITTS 
(Arbeitsprozessorientierte IT-Weiterbildung), No-
menclature 2005 CIGREF (Club Informatique des 
Grandes Entreprises Françaises) and other.  

Detailing the overall goals of the EUCIP program:  
− Define an industry independent-driven voca-

tional structure and standards for the informatics 
profession  

− Establish a sustainable European services 
network for informatics competence develop-
ment  

− Contribute to closing the ICT professional skills 
gap in  Europe  

− Offer a vehicle for life-long learning and com-
petency enhancement for the ICT profession    
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The EUCIP model identifies 21+1 professional pro-
files that can be grouped in 7 professional branches:  
− IT Business Managers and Professionals  
− Solution Consultants  
− e-Business and Innovation Agents  
− Software Designers  
− Technical Advisers  
− Operational Managers  
− Service Support Specialists  

The speaker also mentioned one of the greatest 
successes of these efforts, the EU-based ECDL 
system. This international standard training and 
qualification system offers competence-based cer-
tificates in end-user computer skills like Concepts of 
ICT; Using the Computer and Managing Files;- 
Word Processing; Spreadsheets; Using Databases; 
Presentations; Web Browsing and Communication.  

The lecture then highlighted future activities 
planned by IT STAR: strong efforts have to be made 
in the whole region with supporting ICT education 
and research; national Information Strategies have 
to be more realistic with action plans, timeframes, 
finances; many digital contents have to be devel-
oped in national languages, and eBusiness solu-
tions have to be encouraged more.   

Finally, he told: Most of the countries in the re-
gion share a common ancestry, have similar issues 
to deal with and are on a comparable level of IS 
development. Therefore, it proves useful to con-
sider various “regional pools” for joint-activities. IT 
STAR will continue to provide a regional forum for 
exchange of experience, interactions and joint ini-
tiatives and projects.  

Tamás Herger, SAP 
A distinguished leader of SAP Hungary presented 
the last lecture – summarizing the new develop-
ments and strategic directions of SAP. The lecturer 
started with five megatrends and possible answers 
in the IT industry:  
− Non flexible systems:→ SOA philosophy and 

practice 
− Rising costs: → consolidation of systems and 

architectures 
− Growing competition: → innovations in processes 
− Complex systems:→ thinking in ecosystems 

− Transferring responsibility: → ICT outsourcing. 

Role and responsibility of SAP is growing: nearly 50 
thousands of employed professionals worldwide, 10 
billion EUR annual revenue, 100,000 companies 
using the software in 120 countries… 
− SAP aims today first transparency in business 

governance, with optimization of business per-
formance, serving with an “information ecosys-
tem”. The new strategy is “ORCHESTRATION”, 
with three levels:  
On DEVICE: any devices, any gained user ex-
perience, easy development; 

− On DEMAND: SAP “Business by Design” pos-
sibility; integration with the base system; imme-
diate value-added services in company or in-
dustry level; 

− On PREMISE: best-practice packages at your 
premise, without destroying your legacy proc-
esses and systems; with SOA enabled; 

− and all above is enabled by a modern technol-
ogy platform, SAP NetWeaver, with mem-
ory-based processing, as a new direction.  

Detecting changes in strategy of SAP one could 
realize the C/S architecture with SAP R/3 in the 90’s, 
the enhanced mySAP concept after the Millennium 
(ERP + CRM, SRM, SCM, PLM) with industry- 
specific solutions, and the new SOA concept now 
(SAP Business Suite at the base, 25 industry solu-
tions above, then Business Process Platforms with 
a special SME segment, and enduser solutions on 
the top surface – a complex SOA world). A clear drift 
from a one-product towards a many-product-with 
synergy strategy. Thus SAP is offering the Business 
One for SMEs, Business by Design and All-In-One 
for the middle-sized companies market, and the 
complex Business Suite for the large companies.  

The lecture was finished with presenting the new 
Business Object (business intelligence) direction 
(http://biondemand.com). This new trend and new 
SAP-tools can solve all data conversion, extraction, 
loading and transfer problems to serve enduser 
friendly reporting and visualization, with complete 
SAP or other data sources in the background. 
Foreword 
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Research Results 

Research Results 

1. Role of Genetic Algorithms 
TThhee  RRoollee  ooff  GGeenneettiicc  AAllggoorriitthhmmss  iinn  tthhee  SSoolluuttiioonn  ooff  VVRRPP  VVaarriiaannttss  

 
1TIBOR DULAI –  2AGNES WERNER-STARK 

1assistant lecturer, University of Pannonia  2associate professor, University of Pannonia 
eMail: 1dulai.tibor@virt.uni-pannon.hu 2werner.agnes@virt.uni-pannon.hu 

VRP and its variants are well-known and popular operations research problems. In this paper we attempt to collect 
and compare VRP solution methods highlighting the role and advantages of genetic algorithms. In this comparison 
we use the experimental results which can be found in the literature of the topic. Finally we suggest a method which 
intends to ensure smaller loss than present algorithms in case of sudden change of the vehicles’ route.  

 

IInnttrroodduuccttiioonn  
Vehicle Routing Problem (VRP) is a popular opti-
mization problem. There is a homogeneous fleet of 
vehicles, a central depot and several customers 
with orders. We have to find the set of routes which 
start and end at the depot so that they serve all the 
customers at minimum cost. Cost of a solution de-
pends on the number of routes (the number of the 
necessary vehicles) and the time vehicles spend on 
the route.  

VRP is an NP-hard problem and its variants also 
belong to this complexity class. Because of the 
huge need for computational capacity the solutions 
of VRP usually try to find a nearly optimal solution 
instead of the optimal one, using some heuristics. In 
literature we can find different approaches for 
solving VPR: some of them use linear programming, 
others apply fuzzy logics, neural networks or ge-
netic algorithms. 

Genetic algorithms [5] intend to imitate the 
natural evolution process for optimization problems. 
The possible solutions are represented as chro-
mosomes in a population and their conformance is 
characterized by an appropriate fitness function. 
The algorithm generates iteratively population from 
a selected part of the previous population by dif-
ferent crossing and mutation operations. Finally the 
individual with the highest fitness value is selected 
as the solution of the problem. As genetic algo-
rithms (or hybrid solutions based on GA) produce 
surprisingly good solutions, in this survey we intend 

to collect and compare different GAs and their 
methods which were applied for VRP variants. Fi-
nally we present our modification of GAs for VRP 
taking into account vehicle cooperation. 

VVRRPP  aanndd  iittss  vvaarriiaannttss  
In a Vehicle Routing Problem there is a given set of 
vehicles V = {v1, v2, …, vM}, then a set of customers  
C = {c1, c2, …, cN} and a depot d. The number of 
vehicles is M and the cardinality of customer set is N. 
We have to find the set of routes R, where 

},,,,{ 21 LRRRR K=  ,ML ≤  
},,,,{ 21 dcccdR iaiii K= , for all 0< i ≤ L, 

0})/{(})/{( =∩ dRdR ji , for all 0< i,j ≤ L, where i 

≠ j, 
|||}/{)...(| 21 CdRRR L =∪∪∪ , 

and LRlength
L

i
i βα +∑

=1

))((  is minimal. 

(The length of route },,,,{ 21 dcccdR iaiii K=  is: 

dLccLcLdcRlength ia

a

j
jiijii ++= ∑

−

=
+

1

1
1,1)( if Lab 

is the length of the route between destination point a and b.) 

There are more variants of the basic VRP. Ca-
pacitated VRP (CVRP) assigns capacity to each 
vehicle and takes into account the quantity of cus-
tomers’ demands. It results in a constraint added to 
basic VRP: the sum of the orders’ quantity on any 
route must not exceed the capacity of the vehicle. 
Another constraint arises in VRP with Time Window 
(VRP-TW) [1, 6, 7, 9]: each customer has a time 
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window which determines his serving time. A vehi-
cle can’t arrive later at a customer than his time 
window’s upper bound. When the vehicle arrives 
earlier at a customer than the time window’s lower 
bound, the vehicle has to wait. In some cases the 
depot also has a time window. In Multi-Depot VRP 
(MD-VRP) cases [4, 10] vehicles may start from 
different depots: there are two or more depots. 
These variants were mentioned because they are 
important in our paper, however several more 
variants of VRP exist, e.g. Periodic VRP, VRP with 
Multiple Use of Vehicles, VRP with Route Balancing 
[3], and VRP with Pickup and Delivery. 

SSoolluuttiioonn  mmeetthhooddss  ffoorr  VVRRPP  
Because of the complexity of VRP, instead of using 
exact methods heuristics are involved in the solution 
methods. Several approaches have spread as VRP 
solution methods, however all of them has a com-
mon workflow: first they create an initial solution and 
it is improved later if it is needed. For initial solution 
creation man can use random method or some heu-
ristics too. Naturally random method is quicker but 
results less appropriate solutions than other meth-
ods. The production method of initial solution de-
pends on the VRP variant too. Usually the whole 
process is separated into more simple subtasks: first 
the route set is determined (customers have to be 
assigned to vehicles – routing) afterwards customers 
are ordered on the routes (scheduling) considering 
the VRP variant dependent constraints (capacity, 
time, etc.). MD-VRP has a third subtask: at the first 
step customers have to be assigned to depots (it is 
called clustering). Different methods for these sub-
tasks are illustrated in Figure 1-1. When the initial 
solution is good enough it can be handled as the 
solution of the VRP. Otherwise the initial solution has 
to be improved by for example taboo search, simu-
lated annealing, intra- or inter-depot or -route im-
provements (e.g. 2-Opt and/or λ-Interchange), etc. 

The overall process described above is covered 
by genetic algorithms (GA). Genetic algorithms 
attempt to copy the biological evolution’s process 
and natural selection mechanism into a search 
problem of IT. After an initial solution set (a popula-
tion) is created, GA applies crossover operations 

among the individuals of the population and mutate 
them with some probability. The result is a newer 
population. The improvement is guaranteed by the 
selection method which results in the parent indi-
viduals for crossover operation. Selection methods 
are based on the aptitude of individuals, what is 
characterized by their fitness function. Algorithm 
stops when there is at least one individual in the 
population with desired fitness or after a given 
number of iterations. Selection, crossover and 
mutation may happen in several various ways. 
Popular selection methods are rank selection, 
tournament selection and roulette wheel selection. 
Crossover and mutation operations depend on the 
problem and the representation of solution. 

For a faster convergence, heuristic methods can 
be applied instead of the random methods or the 
pure GA, both in the initial population creation 
phase and during the iterations. These algorithms 
are called Hybrid GAs (HGA) [1, 4] and generally 
produce good results. 

CCoommppaarriissoonn  ooff  aallggoorriitthhmmss  ffoorr  VVRRPP    
Algorithms presented in Figure 1-1. are only a small 
part of the popular solution methods for VRP. In their 
comparison we have to consider the number of ve-
hicles they need, the total travelling cost (time or 
distance) and computational complexity. Taking into 
account these factors [6] showed - based on the 
commonly used Solomon tests [9] that GA is com-
petitive with classic methods. One of the main ad-
vantages of GAs is that computational time they 
need is usually less than that of other solutions. In [8] 
this fact is highlighted and using their GA it is proofed 
that GA with suitable parameters doesn’t outperform 
the best benchmarks which can be found in the lit-
erature, moreover it generates a significant number 
of good quality solutions in a short period of time. [2] 
presents genetic algorithms which give results with 
better quality in case of Solomon’s R1, R2, RC1, 
RC2 problem set than Tabu Search and Ant Colony 
Optimization algorithms. For the other two problem 
sets the results are nearly equal, however computa-
tional time of GAs is shorter in all cases than that of 
the other algorithms. These results justify that it is 
worth to use genetic algorithm for solving VRP. 
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Figure 1-1. Solution methods for VRP 

 
We can see in Figure 1-1 that a GA can have a 
random initial population, however the initial popu-
lation can be created consciously and each popu-
lation can be improved too. In [4] these two ap-
proaches are compared for MD-VRP and it is shown 
that a Hybrid GA with several effective heuristics in 
the initialization procedure performs much better 
than a HGA with random initial population. 

Other question can be: which method to use in 
the initialization procedure? In the Scheduling 
phase on Figure 4-1 NNH is the mostly used 
method while in Routing phase Clarke and Wright 
Saving Method is the most popular algorithm. For 
MD-VRP’s Clustering phase [10] compares 6 dif-
ferent approaches. Their complexity (d: number of 
depots, c: number of customers) and routing results 
(the best result is taken as 100%, the worst is 0% 
and all the others are between them well propor-
tioned) is illustrated in Table 1-1. Concluding this 

chapter we can state that genetic algorithms can 
result at least the same good solutions than classic 
methods, but they need much less time for that. It is 
suggested to use heuristics in GAs and for cluster-
ing phase of MD-VRP “assignment methods using 
clusters” (coefficient propagation or three criteria 
clustering) is the best choice if we have enough 
computational capacity. 

 

Table 1-1. Complexity and routing result of clus-
tering algorithms 

Name of cluster-
ing method Complexity Routing 

result% 
Parallel assign. σ(3cd + cd2 + c2d) 82.13 
Simplified assign. σ(3cd + cd2 + c2d) 81.58 
Sweep assign. σ(3cd+c2d+d(d2+cd+c)) 82.96 
Cyclic assignment σ(cd + c2) 0 
Coeff.propagation σ(c3 + c2d) 95.20 
3criteria clustering σ(3c2d + 3c2d2 + cd2) 100 
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OOuurr  GGAA  ffoorr  ccooooppeerraattiivvee  VVRRPP  
The algorithms mentioned above lead to near op-
timal solution when a company intends to serve a 
set of customers and it has to plan the transports. 
Nevertheless when a vehicle is not able to do his 
task as it was planned at the start (e.g. because of a 
technical failure or an accident) the originally 
near-optimal solution’s modification may lead to bad 
results. Our method counts on problems in the initial 
phase that’s why a sudden change leads to smaller 
loss. Using our approach a small extra cost at the 
start ensures a near-optimal solution for all traffic 
circumstances in case of cooperative vehicles. 

When a vehicle faces a problem during the 
transport, another vehicle of the company has to 
help her. Our goal is to minimize the extra cost 
which origins from the modified routes. We changed 
the fitness function of GAs involving the role of the 
possible route change’s cost. It can be done by 
averaging for all customers the cost of the extra 
route, which the vehicle of the nearest route should 
do if she serves the customer instead of the original 
vehicle. Considering Figure 1-2. the extra route of 
customer 3 is d2+d3-d1. 

By using selection method based on fitness 
function which has extra cost as a parameter the 
loss of possible route modifications can be de-
creased. We suggest that selection should happen 
in two phases. The first one happens in the usual 
way: solutions are ranked based on the number of 
vehicles and the overall transmission costs. After 
ranking, the best n solutions are selected and or-
dered based on their average route change cost. 

 
Figure 1-2. Route modification in case of coopera-

tive vehicles 

RReessuullttss  
In this paper we collected and compared experi-
ences about VRP solution methods. Based on the 
literature related to VRP we found that genetic algo-
rithms may result at least so good solutions for VRP 
than classic methods. Especially Hybrid GAs en-
hanced by appropriate heuristics have good per-
formance. For initial population creation we showed 
a comparison of most popular algorithms related to 
MD-VRP. After the state-of-art part of the paper we 
gave a method which may result smaller loss in case 
of necessary route modification than recent solutions. 
To reach it we have modified the fitness function of 
genetic algorithms applied for VRP. 
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Financial modelling of investment return analysis prior to various capital expenditures has become a funda-
mental task of finance function at corporations. Besides cost analysis the benefit analysis is also an essential 
component of economic calculations. But financial analysts in the traditional corporate finance function usually 
do not have the relevant competence to determine and quantify the specific costs, tangible and intangible 
benefits of IT investments. Due to complicated profit calculations and estimation methods, the yield of IT projects 
is less easily forecast and hence less frequently calculated than their costs. This study attempts to analyse some 
of techniques to calculate the benefits of IT investments. 

 

IInnttrroodduuccttiioonn  
Financial analysis of investment return prior to 
various capital expenditures has become a fun-
damental task of finance function at corporations. In 
case of traditional (manufacturing) industries, these 
calculations have become a well established prac-
tice. It can be observed that many companies are 
actually using this analysis and generally adopt 
largely identical methods during the application. 

There is a stark difference with investments in IT, 
where the situation is diverse. Financial analysts in 
the traditional corporate finance function usually do 
not have the relevant competence to determine and 
quantify the specific costs, tangible and intangible 
benefits of IT investments. On the other hand, IT 
project professionals approach and analyse in-
vestments from the perspective of project man-
agement, as opposed to identifying those projects 
as a series of different cash flow components gen-
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erated by the IT investment in subject. 
In the last decade the enterprises, be it large 

multinational organizations or small and medium 
businesses (SME), invested huge amount of their 
capital to purchase and deploy IT technology in 
order to support different business functions and 
processes. In most cases no investments were/are 
analysed from the point of view of profitability, and 
the economical calculations failed. The entrepre-
neurs had and even have today the feeling that the 
money expended for IT projects (developing, mod-
ernizing and/or buying applications and supporting 
systems, purchasing and deploying technology, 
integrating the independently running applications, 
operating the existing systems and managing 
changes) does not produce returns, their invest-
ments into IT do not yield profit, the competitiveness 
of the enterprise does not improve. [2] 

The SMEs are especially in trouble with IT in-
vestments because of the high prices of supporting 
systems e.g. ERPs. The entrepreneurs planning to 
start an IT project expect to see benefits before 
making their decision, the measurement and the 
time period of the return, and also the advantages of 
using up-to-date and even very expensive IT. 

FFooccuussiinngg  oonn  ccoossttss  
Determining the exact cost structure of IT invest-
ments should be the primary concern of any analy-
sis since responsible investment decisions cannot 
be taken without this.  

The first cost analysis model, which was de-
veloped in 1987 by Gartner Group, the American 
market research company is the Total Cost of 
Ownership analysis (TCO). The TCO index shows 
the total expenses incurred during an IT invest-
ment’s whole life cycle. The model had been origi-
nally created for procurement of PCs, but later it 
was overdeveloped for local networks and also for 
making decisions to purchase notebooks. [4], [14] 

The advantage of TCO calculation is behind the 
logical structure of defining the direct and indirect 
costs occurring during the whole IT investment life 
cycle [6] and also behind the suitability for com-
paring the plans and facts and for unambiguously 
distinguishing them. But there is a serious disad-

vantage as well, that it calculates only the costs, 
and it does not take the business value, the impacts 
on the different business processes or the profit of a 
certain investment into consideration. Consequently 
it is useful to combine TCO with other methods in 
order to help the investment decisions. 

Apart from Gartner Group other competing IT 
market research companies worked out models 
based on TCO which differ from several approaches 
and which can be interpreted as sophisticated and 
overdeveloped versions, becoming known by dif-
ferent names. These are for instance the META 
Group’s own TCO models, the RCO (Real Cost of 
Ownership) and PCM (Predictive Cost Modeling), 
the TCAO (Total Cost of Application Ownership) 
model of the Tolly Group , the CENTS (Comparative 
Economic Normalization Technology Study) method 
of the Standish Group , but the Forrester Research , 
the IDC (International Data Corporation) , the RFG 
(Robert Frances Group) and the Yankee Group  
have also developed some other models. These 
models are aimed the IT project evaluation from point 
of view of the costs in order to support the promotion 
of decision making in investment. From the numer-
able TCO-models available on the IT consulting 
market, those of the Forrester Research and the 
META Group are the most widely used in interna-
tional business environment. [1] 

CCaallccuullaattee  tthhee  yyiieelldd  ooff  IITT  pprroojjeeccttss  
Besides cost analysis the benefit analysis is also an 
essential component of economic calculations, as an 
IT investment cannot be only judged by its various 
costs. [2] In case the investment decisions are bound 
to the price too much, that company may have 
consequences which cannot be realized for him, for 
what the investment does not yield the expected 
profit as his result. The wrong investment decisions 
may be more expensive in the long term, than an 
alternative appearing costlier initially. The IT decision 
makers, who handle the informatics system as a 
black box, often cannot distinguish between indi-
vidual IT solutions which can make long term not 
insignificant differences in costs and benefits. 
Due to complicated profit calculations and estima-
tion methods, the benefits of IT projects can be less 
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often numerically forecast than their costs [7]. 
Moreover, knowing their complicated applications 
and difficult in measuring concretely its effects, the 
ex-post definition of an IT system’s benefits remains 
extremely difficult. Nevertheless, there are also IT 
investments whose benefits can be relative easily 
measured. (Such can be for example the creation of 
an online/web-based store.) As the needs and so 
the aims of the different companies and even the IT 
projects very much vary, there cannot be a single 

profit model that is adaptable for all companies. 
Therefore there is not a generally applicable 

TBO (Total Benefit of Ownership) model for evalu-
ating the efficiency of the various IT projects in a 
structured way. Instead of using a unique method 
there are special procedures that can help to partly 
monetarily signify the benefits by IT investments.  

 

 

 
Source: [9] 

Figure 2-1. The possible factors of benefits deriving from IT investment 

 
The certain quantitative yields of the informatics 
investments easily can be concretized (hard return), 
but there are qualitative yields, that can be meas-
ured with greater difficulty and only monetarily (soft 
return). The next figure shows the possible factors 
of benefits deriving from IT investments. By the 
initial difficulties that can be observed often at the 
time of the introduction of the informatics systems – 
the unfair usage of the system, the slipping of the 

education etc. – the usefulness effects can be re-
alized many times only later, and in an incomplete 
measure. To this yet the ex ante type in case of 
assessments tall insecurity potential is accompa-
nied, since the fruition of the single effects and their 
measure depend on a row of limit condition. After 
the introduction of an informatics system, identical 
scopes of problems arise naturally in case of as-
sessment mid term or ex post. 

benefits deriving from IT investment 

qualitative factors quantitative factors 

progressive advan-
tages: 

• relevant information 
• established decision 

making 
• fast information flow 
• reliable operation 
• growing customer 

satisfaction 
• improving employee 

morals 
• better renown, etc. 

savings: 

• effective workflow 
• faster administration 
• direct customer 

relation 
• automated tasks 
• etc. 

progressive advan-
tages: 

• more sales 
• new customers 
• new markets 
• the decrease of ex-

isting customers' 
migration 

• etc. 

savings: 

• less workers 
• savings of traveling 

costs 
• faster stock-round 
• savings of IT costs 
• etc. 



 

� Techniques to Quantify the Yield of IT Projects 
 

 

14 SEFBIS Journal 2012. No.7. 

TTSSTTSS  ––  TTiimmee--SSaavviinnggss  TTiimmee--SSaallaarryy))  
This method was developed in the United States for 
the definition of the financial value of the savings 
which can be achieved with the help of the infor-
matics systems in the eighty-fold years [12]. 

The procedure supplies a result with the help of 
the following formula as a result of the investment 
onto the measure of an accomplished saving: (1) 

C
T

S
TSTS = ,     (1) 

 where  TSTS  is the value of the saving; 
S the saved working hours; 
T the average working hours; 
C the average wage. 

This procedure is one of the simplest manners of 
concretizing partial yields, which are connected to 
IT investments, width the expense of the working 
hours saved by the introduced informatics system. 
Although TSTS model on more points implies vig-
orous simplifications, this application is widespread 
in international practice and popular [7]. 

The procedure has more problematic parts, for 
example neglecting examination of how they make 
use of the saved time, and the procedure also 
presupposes the workforce's direct saving. Notably, 
the workforce saving – than sole yield – was typical 
of the era of automation when the computer's ap-
plication was used for the redemption of living la-
bour largely. Today IT applications are not only used 
to reduce costs but also to acquire new customers 
for example. 

HHWWMM  ––  HHeeddoonniicc  WWaaggee  MMooddeell  
The hedonistic procedure, or labour value model 
can be interpreted as a TSTS model's extension  
[12], although the related basis idea of the method 
was applied in connection with the change in price 
research already in the ‘30’s (Janko, 2005). 

In the world of IT investments the concept behind 
the idea is to record and evaluate the relevant 
changes within the spectrum of the work processes. 
The underlying basic assumption is that the company 
can move towards higher value added activity with the 
application of IT. The core of this methodology is to 

identify all jobs where the investment had an impact 
on the workflow, categorize the tasks of these jobs 
and determine the ratio of time spent with these tasks 
as a percentage of the total working hours. 

As a first step all the employees are grouped 
based on their jobs and their activities are ab-
stracted. Then for all job groups the time spent with 
each activity is calculated. In addition the labour 
cost of each job group is established. Based on 
these, the data analyzed is presented in a so-called 
activity-profile matrix. 

Using the appropriate weights for each activity 
for all job groups a linear equation system can be 
set up, which can be used to calculate the implicit 
unit labour cost per hour for each activity. The next 
step is to estimate the new activity-profile matrix as 
a consequence of the IT investment, which in turn 
can be used to calculate the revised implicit labour 
costs, and establish the benefits and savings re-
sulting from the investment and the changed 
working patterns.  

VVaalluuee  aaddddeedd  iinnffoorrmmaattiioonn  
The statement of the value added information is 
linked to the corporate decisions. This means that 
the decision maker receives and shares information 
from and with a certain circle of confidantes and 
wants to base his decisions on the new information. 
There is need for the examination of these issues in 
connection with the informatics investments. That 
is, corporate decision-making on IT systems can be 
a result of new or relevant information provided ad 
hoc to corporate decision makers (for example 
leading to a new management information system). 

The fundamental problem of all these special-
ized models (such as the quantitative oriented basic 
model, linear partial information model, evaluation 
of information taking into account qualitative criteria, 
value of information in a stochastic-quadratic deci-
sion problem, etc.) is that they are too theoretical, 
generally not widely known and their application 
requires high level mathematical and statistical 
background. 
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EEffffeecctt  cchhaaiinn  bbaassiiss  pprroocceedduurree  
An IT investment has usually not only an effect on 
the intended area of application, but generates 
additional effects, which may come forward in other 
corporate areas. Where and when these effects 
appear along the value chain is difficult to predict or 
decipher, and hence cannot and unambiguously 
lead back to the original IT investment. If these 
effect chains drive longer, it is heavier to reveal 

them. The central theme of the effect based pro-
cedure is to map and model all the effects of the IT 
investment. The objective is to explore the final 
monetary implications of the effect chain, for in-
stance the revenue uplift from potential increase in 
customers’ buying activity. [13]  Figure 2-2  shows a 
visual example for effect chain analysis. 
 

 
 

  
Source: [10] 

Figure 2-2. Effect chain analysis example 

 

RROOVV  ––  RReeaall  OOppttiioonn  VVaalluuaattiioonn  
The valuation of real options (ROV – Real Option 
Valuation) is quite a new method for calculating the 
yields of investments, which supports the manage-
ment in their decision making process. The often ap-
plied discounted cash flow-based capital value pro-
cedure regards the investment projects as an indi-
visible whole without any possibility for operating 
flexible. As opposed to these methods, the application 
of real options provides this possibility. [15] “A real 
option is the investment in physical assets, human 

competence, and organizational capabilities that pro-
vide the opportunity to respond to future contingent 
events.” [8] Although the sequential investment 
strategy presumes a sequential process of predeter-
mined decisions the basic idea of the method is to give 
a flexible possibility to make decisions. The man-
agement of the company, being in possession of the 
new information related to the market changes, can 
review and over-define their previous decisions. This 
reaction creates new chances to increase the in-
vestment capital value. [11]  

  department 
IT project 

A1 A2 A3 

process „A”    

B1 B2 B3 

process „B” 

direct effects 

Indirect 
effects yield effect 

activity of 
process „B”  
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Bi 

Ai 



 

� Techniques to Quantify the Yield of IT Projects 
 

 

16 SEFBIS Journal 2012. No.7. 

The expansion of financial options to real options 
regarding investments was used first in the ’80s. [16] 
The approach and technique applied for converting 
real options into numerical values is the same as 
the options pricing procedures used in financial 
fields, from which the binomial and the Black 
Scholes models are primarily used. According to 
these methods an investment can be viewed as a 
sequence of options. There are several applicable 
option categories such as: exit option, waiting op-
tion, growth option, staging option and various 
modifying options. [17] As long as the real options 
dealing with management decision flexibility are not 
built into the efficiency calculation, the distribution 
function of the expected project’s net present value 
(NPV) will be completely symmetrical, as it is shown 
with a dashed line on Figure 2-3. below. 

 
Figure 2-3. The decision flexibility’s impact on the 

expected NPV  

As an effect of the decision flexibility the function 
representing the expected value of the NPV turns 
slightly right and upwards. The higher net value 
corrected this way is called active, while the value 
based on the traditional method is called passive 
[17]. The flexibility provided by the real options 
embedded in the model can be determined as the 
result of subtracting NPV1 from NPV2 

 

VVaalluuaattiioonn  mmeetthhooddoollooggiieess  
There are also complex multi-factor valuation 
methodologies. These utilize some form of multi- 
dimensional system in order to establish the busi-
ness value of the investment (VOI – Value of In-
vestment). Over the past years increasing number 

of such complex methods have been developed 
that are aimed to assist valuation in the field of IT. 
The best known methodologies are: 
− TEI (Total Economic Impact) 
− TVO (Total Value of Opportunity) 
− REJ (Rapid Economic Justification) 
− BEIS (Business Environmental/Economic Im-

pact Statement) 

The above mentioned methodologies only provide a 
framework, along which specialists identify all es-
sential factors. Their starting points and objectives 
are similar, while differences occur in the proce-
dures and tools. All of the methodologies are prac-
tically relying on the TCO model and expand the 
analysis to the yields and risks. 

SSeelleeccttiioonn  ooff  aapppprroopprriiaattee  mmeetthhoodd  
There are several well-established tools available 
for companies to evaluate IT investments, starting 
from relatively simple (simplified) methods to more 
complex. Numerous factors and parameters can 
influence the choice between the different methods; 
some of the most important ones (source: [3]): 

Corporate parameters 
− company size (number of employees, turnover, 

income etc.) 
− industrial branch 
− existing business processes 
− corporate strategy 
− role of IT  etc  
Evaluation parameters 
− decision situation (aim of the evaluation) 
− difficulty of the evaluation process 
− disposable resources for the evaluation (human 

resources, means etc.)  
− type of expected output, etc. 
IT investment parameters  
− investment type, size, priority, etc.  

We can establish that the yields of an IT project 
cannot usually be evaluated by one single proce-
dure due to the complexity of the calculation. Today 
IT applications are not only used to reduce costs but 
also to acquire new customers for example. There 
are some combined benefit evaluation techniques 
which are based on a certain selection of known 
individual procedures. However, these methods are 
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mainly developed by IT consultants in business life 
and take into account the benefits of a project as 
well as the associated costs. 

CCoonncclluussiioonnss  
We can establish that the yields of an IT project 
cannot usually be evaluated by one single proce-
dure due to the complexity of the calculation. Today 
IT applications are not only used to reduce costs but 
also to acquire new customers for example. There 
are some combined benefit evaluation techniques 
which are based on a certain selection of known 
individual procedures. However, these methods are 
mainly developed by IT consultants in business life 
and take into account the benefits of a project as 
well as the associated costs. 
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3. Sustainable Public Administration 
SSuussttaaiinnaabbllee  PPuubblliicc  AAddmmiinniissttrraattiioonn  iinn  HHuunnggaarryy  
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Development of electronic public administration started simultaneously with the development of computerized 
information systems. In most countries however, the level of application of ICT solutions in the public sphere 
significantly lags behind the level of ICT applications in the economy.  The present paper attempts to explore the 
reasons behind this lag. We also try to present the fact, that the public administration of the future society would 
be inoperable without the thorough application of ICT. We try to give an overview of the useful and less useful 
ICT resources in the public administration. 
 

BBaacckkggrroouunndd  
In Hungary the roots of public administration date 
back to the beginning of the 18th century, when the 
uniform organization of civil servants was founded, 
and the requirement of uniform handling of similar 
cases was widely accepted. Scientific research of 
public administration however started only in the 
30-ies of the 20.th century, when Zoltan Magyary 
started to develop the effective and lawful admini-
stration in an organizational and management 
framework. He pioneered in setting up economic 
and efficiency measures for the public administra-
tion.  At this time the unified file system was intro-
duced in Hungary. The  system was based on the 
close connection, unity of the „case” and the „paper 
file”.  The file contained all information and docu-
ments relevant to the case.  

There is no risk in saying that the civil society of 
the first half of the 20th century could not operate 
without these innovations, as the development of 
the economy and society and the relevant and 
necessary regulations was escorted with a jump in 
the number of „cases”. It would be impossible to 
handle the inflation of the volume without unified 
case handling and processes. The new public ad-
ministration processes and the corresponding 
document processing systems have been so suc-
cessful that – with minor changes – constitutes the 
backbone of the Hungarian public administration 
practice even now. Of course, this fact can be in-

terpreted as a reason for criticism to the Hungarian 
public administration in the 3rd Millennium. Paper 
files in processing organizations proceed from node 
to node on the graph stretched by the organizational 
units, loops not excluded, and the growth of the 
complexity of the case is accompanied with the 
increase of the number of participating units, the 
length of the path travelled by the file, and thus 
increases the resources and time of the processing. 
Due to the linearity of the paper-based case proc-
essing, growth in complexity results in a faster, than 
linear growth in required resources and time, as 
parallel processing in most cases is not an option. 

While in the contemporary business environ-
ment, administration is a process managed by 
computerized workflow management systems, 
public administration is – with some exception – 
stacked with paper-based technology, which is not 
efficient any more. We also must mention the en-
vironmental damage caused by the use of huge 
quantities of paper. It is obvious, that the develop-
ment of the information and communication tech-
nology in the last 10-15 years have laid down a solid 
basis for a new revolution in public administration, 
which perhaps replaces the „case” as a central 
object of the processing by the service to the citizen.  

A great number of citizens and enterprises in 
Hungary prefer electronic administration. The 
number of users of the „citizen’s gate”, the unified 
communication channel between the citizens and 
the government exceeded 8% of the total popula-
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tion. However, the „cases” initiated by the citizens 
and businesses towards the public administration 
are mostly processed in a traditional way. 

The cases processed electronically, submitted to 
the public administration through the Citizen’s Gate 
mostly require the participation of a single authority, 
while cases requiring cooperation of several au-
thorities of public administration are mostly treated 
in an old-fashioned, paper-based way.   We shall 
analyze the reason of this situation later. 

IICCTT  iinn  PPuubblliicc  AAddmmiinniissttrraattiioonn    
Technology doesn’t hamper the expansion of 
e-government applications any more. The common 
hardware and software resources and the standard 
design and development technologies, the avail-
able ICT services allow to store, process and 
transfer data volumes, characteristic for public ad-
ministration. Cost of resources and services - con-
sidering the easily computable ROI – is not prohibi-
tive for the implementation of the commercially 
available most complex systems. The technological 
barriers in the way of the development of electronic 
public administration practically disappeared.  

For illustration let’s review the present and future 
general and specific information and communica-
tion technologies implemented in the systems of 
public administration.   

According to the Gartner report [1] on hype cycle 
of government transformations recently the highest 
technological expectations in electronic public 
ad-ministration are focused on cloud computing, 
Business Process Management, administration 
between agencies, virtual communities and spe-
cialized soft-ware. Perhaps in two-three years these 
technologies will fit in the family of current produc-
tive technologies as business intelligence, federa-
tive authentication, SOA, content management and 
ERP’s for public administration. Expectations are 
very high towards the interoperability among in-
formation systems of government agencies, but full 
semantic and opera-tional interoperability are only 
in initial phase in most countries. 

EExxppeeccttaattiioonnss  ooff  tthhee  SSoocciieettyy  
PPoossiittiioonn  ooff  tthhee  EEuurrooppeeaann  UUnniioonn  
Society expects fast, cost-effective and efficient 
public administration. At the same time the in-
creasing fragmentation, diversity and complexity of 
the society lead to new expectations. [2] In several 
countries the management of public administration 
does not take into account the new expectations, 
trust in public administration rapidly declines. The 
new expectations related to direct e-inclusion and 
e-democracy citizens require, is a virtual, always 
accessible public administration, exactly as one can 
participate in virtual communities in the civil sphere. 
The virtual public administration should build on 
transparent processes where the citizens can con-
tinuously track the progress of their cases.   

The European Union under Swedish Presidency 
in November 2009. laid down the modus operandi 
of public administration until 2015 [3].   
− increase access to public information, 

strengthen transparency, involve stakeholders in 
the policy making,  

− eGovernment services must serve mobility in the 
single market (setting up and running business, 
studying, working, residing and retiring any-
where in the EU),  

− eGovernment must be used to reduce the 
ad-ministrative burden, improve efficiency and ef-
fectiveness, and also organizational processes, 

− key enablers and legal and technical precondi-
tions must be implemented 

IImmpplleemmeennttaattiioonn  
How to implement the legal and technical struc-
tures, corresponding to the requirements of the 
society? There are quite a few preconditions of the 
electronic administration. Here we list only the basic 
categories: 
− legal background 
− organizational conditions 
− semantic compliance 
− technical conditions 

In the following part of the paper the technical re-
quirements and development will be in focus. The 
following areas will be discussed: 
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− use of hardware and software resources, 
sourcing policies, 

− identity management across agencies and 
country borders 

− security and privacy 
− process design and management 

The design and implementation of technical re-
quirements clearly not only an info-communication 
problem, but involves regulatory and semantic 
considerations as well, the potential usability of 
technology significantly depends on the processes, 
legal regulation, and also on the unified semantic 
interpretation of the terminology. The current legal 
regulations in the EU countries is not homogenous, 
the semantic unification of the public administration 
processes has not been started yet, with the ex-
ception of some accentuated areas, as setting up 
businesses in the member countries.  

IImmpplleemmeennttaattiioonn  ooff  IICCTT  rreeqquuiirreemmeennttss    
ICT resources and services for electronic public 
administration are commercially available, there 
exist quite a few ready to install turnkey COTS ap-
plications, and however, some essential problems 
have not been fully solved yet:  
− scalability 
− interoperability 
− federative authentication 
− security across agencies and national borders 
− privacy assurance across national borders 
− public administration processes and 

co-operative information systems across agen-
cies and national borders  

− application of open source systems 

Scalability is a very important issue in electronic 
public administration as service requirements may 
significantly vary both in functionality and in time, 
need for high performance for a short time is typical, 
e.g. for tax declarations.  It is obvious, that infor-
mation systems designed and implemented to 
handle peak requirement volumes are not effective, 
as they are idle in most of the production period. 
Considering cost effectiveness it is recommended 
to involve outside resources to handle peak per-

formance. However, in several countries public 
administration management doesn’t consider seri-
ously temporary involvement of outside resources, 
the hardware and software equipment are preferred 
to stay in exclusive ownership and governance of 
the administration. It is usually justified by security 
and privacy reasons. In fact, rational decisions on 
security and privacy issues and outsourcing should 
be made, based on the results of risk analysis. In 
spite of extensive application of risk analysis in the 
competitive business sphere as a widely used 
methodology, ICT investments in the public 
ad-ministration the risk of outsourcing is seldom 
analyzed.  

Capacity outsourcing in public administration 
potentially can be realized in several ways: 
− Use of application service providers  (in Hungary 

ASP-s potentially will be used for running IT 
systems for local governments) 

− Server hosting (application etc. servers are lo-
cated and operated at the premises of a con-
tracted partner – seldom used by public 
ad-ministration in Hungary)  

− Application hosting (applications run on the 
re-sources of a contracted partner – a solution 
not used by public administration in Hungary) 

− Software as a service (SaaS – this time not even 
considered as an option) 

− Infrastructure as a service (IaaS– this time not 
even considered as an option ) 

− Platform as a service (PaaS– this time not even 
considered as an option ) 

SaaS, PaaS and IaaS in most cases are virtualized 
solutions, the user does not know the physical lo-
cation of the hardver and software where applica-
tions run, or data stored. This type of services - 
cloud-computing – is not applied for e-government 
solutions in Hungary, as the lack of trust of public 
administration in security and privacy of cloud 
computing prevents the implementation of cloud 
resources in e-government. Figure 3-1. represents 
the co-operation of sourcing models – provided 
cost-effectiveness and risk analysis are applied for 
IT systems design in e-government 

 



 

Research Results� 
 

 

SEFBIS Journal 2012 No. 7. 21 

 
 

Figure 3-1. eGovernment sourcing model 
 

At all forms of infrastructure or application outsourc-
ing and especially in public administration issues of 
contracted requirements and agreements are of 
great importance. In case of cloud computing due to 
virtualization issues it is very important to exactly 
define who and in which extent is responsible for 
system availability and security and data protection. 
The issues of cloud computing security and how 
much of the responsibility can be transferred to the 
service provider are widely discussed in the ICT 
publications. Due to significant scalability potential, 
most experts agree on the inevitability of the spread 
of cloud computing applications in public administra-
tion in the future, but not before security issues 
problems are adequately solved. Perhaps, secure 
cloud applications must be designed with a changed 
security paradigm, instead of securing the access to 
files and procedures, access to data units and ele-
mentary processes should be securely managed; the 
required authentication and authorization methods 
are expected to be more granular, than the actually 
applied methods. The extensive use of commercial 
cloud computing applications is expected only when 
the new, granular security systems will be also 

commercially available. Figure 3-1 also shows the 
diversity of scalable infrastructure of the electronic 
public administration  

− Interoperability means systems ability to coop-
erate automatically in various hardware and 
software environment through heterogeneous 
local and global networks. Interoperability be-
yond technical co-operation also requires se-
mantic collaboration; meaning of similar objects 
in various environments must be equivalent.  
Interoperability in public administration is a very 
significant issue, as the governmental agencies, 
offices have traditionally developed independ-
ently of each other and implemented diverse 
computer information systems in Hungary. Basic 
hardware and software tools are interoperable 
due to the high level of standardization in the 
industry, but data structure and data interpreta-
tion, and also the applications are significantly 
different. Interoperability is not assured between 
the Hungarian agencies, even less across the 
national borders. There exist a few exceptions, 
e.g. the Schengen information system. Cross 
border interoperability is clearly unavoidable in 
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the healthcare systems in the future, but it does 
not exist now. 

− Federated identity management means seam-
less cooperation between different identity 
management systems, the user’s identity is al-
ways processed and verified only by one of the 
systems, participating in the federation, all other 
federated systems accept the authentication and 
uses authentication data without further verifica-
tion. There exist standards and models for fed-
erated authentication. [6].  

− The principal issues of federated authentication 
however are not technical, but trust and legal 
justification. While federated authentication in 
most countries has been implemented among the 
governmental organizations, it doesn’t work 
across borders. In Hungary, authentication 
through the „Citizens Gateway” is accepted and 
used by several public organizations, but it 
doesn’t support any service provided in Hungary, 
initiated in other countries or domestic services 
required from abroad. Similarly, authentication 
certificates, issued abroad are not accepted by 
the Hungarian public administration. The Euro-
pean federated authentication system – due to 
the differences in the legal regulations of the 
member countries and organizational diversity – 
will not be implemented in the near future. It is 
worth to mention again, that the technology is not 
an inhibitor in this case. 

− Security across border depends on the proper 
authorization management and secure commu-
nication. Practically there is no authorization 
management across borders, as identity man-
agement for public administration across borders 
doesn’t exist. There is clearly no authorization 
without authentication. Secure communication on 
the other hand is commercially available and 
easy to implement. 

− Data protection and privacy issues across border 
have not been solved yet. Understanding of pri-
vacy is different in many countries. The European 
Union is more or less homogenous in regulations, 
but the interpretation of the rules might also differ. 
Processing of personal data across border how-
ever, is not regulated for general public services.  
Cross border processing of transactions, initiated 

by citizens is generally not expected until data 
protection issues are not sufficiently regulated in 
a cross border mode by the European Union.  

− Common cross-border processes and supporting 
information systems generally do not exist in the 
European public administration. Traditions of 
public administration and level maturity of the 
e-government systems in different countries is 
heterogeneous, comprehensive unification is 
even not expected in the following years. At the 
same time in specific sectors (police cooperation, 
healthcare) co-operation between countries is on 
its way. Electronic public administration remains 
country-based in the near future, and perhaps 
developers will provide access for foreign citizens 
to the national systems.  

− Application of open source software is becoming 
a commonplace in public administration. Main 
drivers for extensive use of open source software 
are the effort to decrees the dependence on the 
suppliers and increase security. In our opinion 
choice between open source and commercial 
software is not a question of principle; the actual 
implementation must be made by risk analysis 
and calculation of TCO. It is expected, that ap-
plication of open source software will not be 
blocked anymore, and the competition will reduce 
the costs of electronic public administration.  

CCoonncclluussiioonn  
Transparency and effectiveness of public admini-
stration, less paperwork, active participation in so-
cial decisions are strong social requirements which 
cannot be met by traditional, paper-based proc-
esses. Most countries, including the EU member 
states recognized the necessity of overall imple-
mentation of electronic public administration, as the 
prerequisite for sustainable administration.  

Implementation of electronic public administration 
that fully meets the EU requirement is technically 
feasible, but there are several inhibitors. The most 
significant issues are the lack of security solutions of 
scalable infrastructure, lack of semantic and data 
level interoperability lack of cross border federated 
authentication, lack of cross border identity man-
agement and privacy regulations. Perhaps, unified 
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electronic public administration in EU is not expected 
in the near future, but there is no serious obstacle of 
the fast increase within country limits. 
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4. Distributed Information System 
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In accordance with European and national regulations all the actors involved in the food industry must implement 
information systems that prove the quality of their food products and offer the means to trace products along the 
whole production chain, from the primary producer until the final consumer. This paper presents the results of a 
national research project (FoodTrace) that set as its goal development and implementation of a food quality 
assurance and traceability framework. The proposed multi-layered system model combines data acquisition and 
monitoring at production floor level with business-to-business data exchange functionalities.  
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IInnttrroodduuccttiioonn  
In a global economy, as customer demands for food 
safety are growing, a systematic methodology for 
food safety and traceability assurance is compul-
sory. In order to have real-time access to relevant 
information concerning the quality of food products 
during the whole chain from the producer to the final 
consumer a complex distributed monitoring infor-
mation system is needed. Such a system must 
record and offer access to the relevant parameters 
of a product as follows: origin, organoleptic fea-
tures, processing procedures and their parameters, 
preservation locations and conditions, entities and 
personnel involved in the product's chain, etc. 

The European Union lately addressed these 
concerns by issuing a set of documents, recom-
mendations, guidelines, and directives. Mainly the 
EU Council Directive no. 178/2002 (“General Food 
Law”) establishes definitions and guiding principles 
in order to provide a framework for the development 
of food laws in EU countries. Among the key defini-
tions is the concept of traceability, seen as the “ability 
to trace and follow a food, feed, food-producing 
animal or substance intended to be, or expected to 
be incorporated into a food or feed, through all 
stages of production, processing and distribution”. A 
previous, more general definition was provided by 
International Standards Organization (ISO) 8402 
-1994 that saw traceability as the “ability to trace the 
history, application or location of an entity by means 
of recorded information” and emphasized a key re-
quirement for any traceability system. 

International regulations concerning traceability 
were enforced at national level through the adoption 
of food quality, safety and traceability laws. Romania 
as member of the EU must comply with the Directive 
no. 178/2002, which stipulates that starting with the 
1st of January 2005 all food operators in EU must 
implement food quality control and traceability sys-
tems.  

The guidelines for traceability systems were 
established through a number of research projects. 
For instance the TRACE project in which more than 
50 European institutions and organizations are 
involved [12], defined best practices toward food 
safety and traceability assurance. Still, more efforts 

are needed in order to establish a common 
framework for traceability information exchange 
between actors of food chains: primary producers, 
food processing units, distributors, retailers and 
end-consumers. The challenge is to use the latest 
information and communication technologies (e.g. 
SOA, XML, SOAP) for a flexible and interoperable 
traceability solution. In the field of automatic product 
identification new coding systems (e.g. EPC – 
Electronic Product Code) based on bare-code or 
RFID technologies were proposed [12]. The Auto-ID 
project developed at MIT is an excellent example of 
product identification procedure for traceability 
purposes. 

An automated monitoring and traceability system 
must provide customers and different supervising 
authorities, relevant information concerning critical 
stages of the products' lifecycle. Two information 
streams could be identified: downstream and up-
stream at the level of each operator in the chain. 

This paper presents the results of a national 
research project that set as its goal to offer a quality 
and traceability framework for the Romanian com-
panies involved in the production and processing of 
food products. The proposed and implemented 
framework includes both the infrastructure for the 
monitoring of food manufacturing lines and the 
services necessary to capture, classify, store and 
access data regarding products' quality in real-time 
regime. The information regarding the products and 
processes, stored in a database, are accessible 
through Web Services to business partners and 
authorities responsible for food quality tracing.  

QQuuaalliittyy  aanndd  TTrraacceeaabbiilliittyy  
The model of the proposed quality and traceability 
system was established in accordance with the 
following functional requirements: 
− the information system must cover the distrib-

uted nature of food chains 
− the food products and sub-products must be 

globally identifiable 
− the system must offer the means to trace a 

product during its entire lifetime    
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− the model should allow data exchange con-
cerning products, upstream and downstream, 
between the entities involved in the food chain   

− relevant information concerning the quality and 
safety of products must be stored during the 
lifecycle of a product, and specified amounts of 
time after 

− the system must offer multiple access interfaces 
for different user types: producers, distributors, 
control authorities and end-consumers.  

− interfaces must be well specified, clearly de-
fined, based on user roles and permissions. 

− in case of safety alerts the system should help to 
quickly identify the source of risk, the products 
and entities involved, in order to facilitate prod-
uct recall procedures 

− the system must acquire, process and generate 
documents in accordance with the national and 
international regulations and standards 

In order to fulfil these requirements a multi-level, 
distributed model is proposed. The model is or-
ganized as a set of autonomous applications cen-
tred on every entity participating in a food chain; the 
applications exchange data through a specialized 
protocol stack in order to assure the traceability 
requirements upstream and downstream of the food 
chain. A production entity application has an in-
tra-business part and an inter-business part. The 
intra-business part solves the following problems: 
− monitors process parameters at production-floor 

level,    
− associates product identification data and actual 

processing parameters 
− stores relevant information about products dur-

ing the production process 
− generates official documents concerning the 

origin and quality of products 
− generates alerts and logs events in case of un-

safe production conditions 
− impose predefined, pattern-based production 

and workflow rules (e.g. order of processing 
phases, parameters' limits, etc.).  

The actors for the intra-business part are: produc-
tion operators, managers, sails agents while the 
actors for the inter-business part are: suppliers, 
distributors, control authorities, end-consumers.The 
inter-business part assures business-to- business 
interoperability between food chain entities. The 
data exchange is made using standard high-level 
communication technologies and methods: XML, 
SOAP, UDDI, WSDL and Web services. For the 
communication model a pear-to-pear solution was 
adopted. The logic layer proposes that the com-
munication is made through a set of predefined 
SOAP messages. The format and the content of 
these messages were defined in accordance with 
the food industry business requirements, concern-
ing quality, safety and traceability. 
For an external application the present quality and 
traceability system is seen as a set of published 
web services. These services may be discovered 
using the UDDI technology and assure interopera-
bility between partners and IT systems. The data 
exchange is possible through the use of XML 
message formats.  

DDaattaa  AAccqquuiissiittiioonn  aanndd  MMoonniittoorriinngg  
The role of the monitoring module is to automati-
cally acquire parameter values (e.g. temperature, 
humidity, gas composition, pH, etc.) from critical 
measuring points placed along the food processing 
line. It also identifies the product units (sets, lots, 
piles, items) following the different phases of a 
processing workflow. The monitoring module is 
composed of a set of distributed intelligent sensors; 
an industrial communication network and monitor-
ing software (see  

Figure 4-1). An important criterion in the selection of 
sensors was their ability to communicate through a 
serial channel or a network protocol to the system 
through a wireless access point. 
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Figure 4-1. The scheme of the food process monitoring and supervision system 
 
 
The solution with an industrial network is preferred 
because it assures a uniform access to all devices 
through a single cable and it offers the necessary 
reliability level imposed for industrial conditions. 
Unfortunately, not all the necessary automation 
devices used for measuring purposes have a net-
work interface or some are compliant with different 
protocols. Given these conditions, the adopted so-
lution was a mixed one:  

− most of the sensors (e.g. temperature, humidity), 
LCD displays and alarm units were connected 
through a ModBus-RS485, twisted-wire network,  

− devices with serial interface (RS-232) such as 
bare-code readers, RFID devices or weight 
measuring units were connected to an Ethernet 
network through a serial to Ethernet converter 

− devices with wireless capabilities, such as 
hand-held devices (e.g. process-operator in-
put/output devices) were linked to the system 
through a wireless access point 

The ModBus protocol allows flexible access to the 
measured values and configuring parameters of the 

intelligent devices present in the network. De-
pending on the complexity of the food processing 
flow a variable number of devices can be connected 
on the network. The network software deployed in 
the process computer identifies the existing devices 
and through operator commands configures the 
functional conditions of devices (e.g. parameter 
limits, data acquisition frequency etc.). 

The hand-held devices used by the process 
operators allow visualization of process data and 
manual input of some parameters that are not 
measured by devices with communication capabili-
ties. The wireless interfaces of these devices offer 
mobility to operator through the entire process. 

At logical level all the process-floor devices are 
modeled as virtual manufacturing devices (VMDs), 
with a unique access interface. In this way the 
higher level software components does not have to 
take in consideration all the particular characteris-
tics of the different devices, including their commu-
nication capabilities (e.g. through a network, serial 
channel, wireless connection). Manually introduced 
data may be seen as a data coming from a virtual 
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device. Behind the VMD concept there is a set of 
device drivers specialized for every kind of physical 
device. These drivers transmit the input/output data 
to the higher software levels through the same in-
terface component. 

Data acquisition consists of several threads with 
specific – configurable – pooling times. In the con-
figuration phase the operator set the acquisition 
frequency and the allowed value interval for every 
process parameter. If a parameter exceeds the 
allowed interval, an event is generated and the 
monitoring program treats it according to a prede-
fined procedure. The evolution of a product through 
the processing flow is monitored with the barcode 
reader or RFID devices placed in the critical 
measuring points of the flow. These devices de-
termine the identity of the product set that leaves a 
given processing phase and enters in a new one. 
The monitoring software records the time of the 

transition and associates measured parameter 
values with product items. When a product set ar-
rives at the end of the processing line all the pa-
rameter values measured in different phases are 
recorded on the documents associated with the final 
product. From the traceability point of view this 
automated data acquisition procedure guarantees 
that a product followed a given processing track and 
the recorded parameter values are real. The system 
is based on a set of relational databases distributed 
at every entity involved in the food chain. At the 
production level the database contains approxi-
mately 200 tables with 3 types of data: configuration 
tables, catalogs and real-time monitoring tables. 
The configuration tables describe the domain on-
tology: the production unit, the production flows, the 
HACCP (Hazard Analysis Control Check Points) 
regulations and safety parameters limits, etc. 

 
 

 
Figure 4-2. The foodtrace quality and traceability system – multi users interface and GUI layer 
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The catalogs contain data about products, suppliers 
and distributors, measuring units and process pa-
rameters. The real-time monitoring tables collect 
data during the daily production processes. Here 
the products’ identification data is associated with 
automatically measured workflow parameters. These 
data testifies the quality of product lots. Every product 
lot is identified with a unique Electronic Product 
Code (EPC). A given actor (e.g. the end-consumer) 
may identify a product lot or item and ask for all the 
relevant information about the quality parameters of 
that product. The origin, the processing and storage 
conditions, composition, etc. can be determined 
through the present system. 

DDaattaa  VViissuuaalliizzaattiioonn  
Visualization and control are key features that as-
sure the success of a traceability system. As im-
portant part of the system, the presentation layer 
proposed in the current framework is a highly ex-
tensible and configurable component providing a 
graphical access interface for real-time monitored 
parameters. It implements a unified presentation 
solution that handles both application and web 
portal intelligent controls. It uses loosely-coupled 
command architecture with separate threads for 
GUI drawing and user generated events. The 
framework is designed to provide high interopera-
bility, flexibility and ease development for third party 
developers. 

Figure 4-2. shows the multi-layered structure of 
the FoodTrace framework. The visualization and 
control part is implemented through the GUI layer 
and the Multi-user Interface Layer. The Multi-user 
layer contains components for the intra-business 
users (for system configuration, decision support 
and process monitoring) and for the busi-
ness-to-business data exchange (for product offers, 
advertising and traceability). This layer gives flexi-
ble access to the Application and web services layer. 
This part of the framework implements the process 
monitoring logic and the business rules of a com-
pany. All the information concerning products and 
their quality and safety characteristics are pre-
served and administered in the Database Man-
agement Layer. A unified set of access drivers and 

templates facilitate the exchange of data between 
the upper layers and the actual database. Informa-
tion concerning quality and traceability of food 
products are stored for a predefined period in ac-
cordance with regulations.       

Different types of clients (thin, thick and portal 
clients) share a common GUI layer based on the 
XAML specifications. The GUI description language 
used in the FoodTrace framework offers on-the-fly 
customization of design and behavior during and 
after deployment phase. In order to permit a high 
quality representation of the “intelligent maps” that 
visualize processes, vector graphics primitives in-
herited from XAML were combined with a set of 
vector-based GIS components; the solution is 
suitable for larger and more complex images that 
cannot be presented with raster methods. Through 
this layer users with different roles and access rights 
can monitor food production lines, publish relevant 
information about products and their processing 
conditions, place and follow orders, get upstream 
and downstream information about products, gen-
erate and consult documents about the products’ 
quality conformance, etc.  

In order to access the resources of the Food-
Trace system through SCADA enabled mobile de-
vices, intelligent controls were developed. These 
controls assure cross-platform, cross-architecture 
availability for data visualization and process control. 
A set of controls were developed for inline genera-
tion of graphics, plots and real-time alerts. The 
controls are linked to several data sources from the 
Data layer allowing both raw data visualization and 
graphics generation. They also offer the ability to 
control and change the production line parameters 
and/or recorded values. The generic data grid con-
trols were extended in order to add caching func-
tionalities and all the raster images utilized in maps 
and plots are rendered on the server for faster ap-
plication interaction. Secured web services that 
expose the information for the various graphic in-
terfaces are designed to assure fast interaction and 
data manipulation; this is achieved through stored 
procedures, cached data and on-line interrogations.  

FoodTrace framework offers the possibility to 
use “intelligent maps” on SCADA enabled mobile 
devices for a precise localization, monitoring and 
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control of sensors and equivalents logically mapped 
onto virtual devices. The notion of intelligent maps 
was used to denote controls capable of represent-
ing vector, raster and hybrid (vector + raster) maps 
allowing one user to easily trace the product’s 
manufacturing components from raw materials to 
finite product. These maps allow supervisors to 
trace and identify problems on the production line, 
offering them the possibility to adjust parameters 
and take risk related decisions remotely. From the 
implementation point of view the maps can be ac-
cessed via specialized web services from any 
platform (Java/.NET). 

The framework provides a stable SOA event-
driven platform for reliable exchange of messages 
and notifications, from data acquisition level up to 
user interface layer. Partners and entities involved 
in traceability can be notified about the occurrence 
of business events in the food chain. All these 
functionalities may be accessed through the pre-
sented user interface layer by using any type of 
equipment: mobile phones, desktop computers, 
industrial computers. 

The common user interface layer aggregates 
multiple channels of information and communica-
tion through a single interface, providing consistent 
design and functionality while hiding the differences 
between data-resources of the FoodTrace portal. 

IImmpplleemmeennttaattiioonn  AAssppeeccttss  
The system was developed compliant with Service 
Oriented Architecture (SOA)[6], with intranet inter-
net components and web-services based on widely 
accepted standards (SOAP, XML, BPEL4WS, 
UDDI, WSDL, etc.) [7][8][10], which ensures plat-
form and language level interoperability and scal-
ability. Such architecture also ensures the neces-
sary flexibility for rapid adaptation of a variety of 
food industry workflows to traceability and quality 
control requirements. The system has been de-
veloped from an intra business traceability per-
spective (B2E) and also from an inter business 
global traceability one (B2B), to assure local, re-
gional or global visibility. 
The final solution assures high configuration scal-
ability by means of using extensible technologies 

(XML, XSLT), thus allowing any user to practically 
change the layout and functionality of the program 
according to their needs, virtually in any period of 
the system’s life. 

The developed system harmonizes with the real 
market’s demands for easier interfacing, faster in-
formation exchange and zero touch information 
importing/exporting. In this sense, several informa-
tion processing tools (defined using XSD, XSLT, etc) 
are supplied with the possibility to correlate sys-
tem’s data with major ERP systems’ databases. 

CCoonncclluussiioonnss  
This paper presents the main steps in the design 
and implementation of a complex distributed in-
formation system meant to monitor the quality of 
food products along their lifetime. The first part of 
the paper presents the functional and regulatory 
requirements imposed for a traceability and quality 
assurance system. Than a multi-level intra and 
inter-business system model is introduced. An im-
portant part of the paper deals with the automatic 
real-time monitoring of food processing lines. The 
database structure proposed in the paper covers all 
the aspects concerning products identification and 
process parameters recording during the lifetime of 
food products. Different actors and entities involved 
in the food chain may access relevant information 
about products through specialized interfaces. Us-
ing standards and highly accepted data exchange 
technologies the proposed system has an open, 
flexible and scalable structure; it assures the in-
teroperability with other enterprise applications.   

AAcckknnoowwlleeddggeemmeenntt  
The system presented in this paper was designed and 
developed in a national research project funded by the 
Romanian Ministry of education and research. 
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5. Automatic Analysis of Depth Interviews 
AAuuttoommaattiicc  AAnnaallyyssiiss  ooff  iinn--ddeepptthh  IInntteerrvviieewwss  

DDeetteeccttiioonn  ooff  BBrraanndd  NNaammeess  aanndd  RReessppoonnddeennttss’’  GGeennddeerr    
 

BALÁZS KOVÁCS  
Pécs University of Sciences   eMail: KovacsB@pte.ktk.hu 

This paper was originally made as semester paper of a marketing course. The course will focus on assessing the 
impact of downward mobility for marketing purposes. The content of the downward mobility in-depth interviews 
were available in electronic format. The interview material was recorded into a pre-defined template created in 
Microsoft Word. The collection of these documents is labeled below as a “raw corpus”. This paper has two main 
subjects. The first is the detection of brand names in the interview materials. These brand names were men-
tioned, because due to the downward mobility interviewees had to substitute these products with others. The 
second subject is the estimation of the gender of the interviewees based on their introduction texts. The latter is 
necessary because the gender was not directly queried. Here we present a simple model to identify the re-
spondent's gender with an accuracy of about 90%. In addition to these two tasks automating the processing of 
the interviews had to be implemented.  As we present here almost three-quarters of the raw corpus were suitable 
for automatic analysis. 

 

IInnttrroodduuccttiioonn  
It is very time-consuming process to read and 
structure the textual information inside in-depth 
interviews. Zhang and Wildemuth [10] present the 
challenges of unstructured interviews and the steps 
of conducting such conversations. The natural 
language processing (NLP) however provides an 
opportunity to replace a significant amount of 
manual work, but the human abstraction still can not 
be eliminated from the evaluation of the results 
provided by these algorithms. There exist text 
processing algorithms for a wide range of tasks, the 
appropriate method used depends on the type of 
desired output. E. g. the detection of the inter-
viewee's gender can be considered as classification 
the descriptions of interviewee's into categories 
"male" or "female", while the mining of named enti-
ties such as brand names can be efficiently im-
plemented using regular expressions. These are 
text mining tasks in nature. Text mining or text data 
mining “can be also defined — similar to data min-
ing — as the application of algorithms and methods 
from the fields machine learning and statistics to 
texts with the goal of finding useful patterns.” [3] 
Another definition of text mining gives processing 
and analysis of textual data conducted with the aim 

of exploration, identification and analysis of new 
information hidden in documents [8]. In other words, 
text mining is a collection of statistical, mathemati-
cal and information methods which are imple-
mented on different text representations. 

“The researcher comes to the interview with no 
predefined theoretical framework, and thus no hy-
potheses and questions about the social realities 
under investigation.” [10] This approach also sup-
ports the choice of text mining methods to analyze 
in-depth interviews. 

In the first part of the paper I present the nec-
essary preprocessing steps, then in the second part 
I describe the models used to detect brand names 
and the gender of the interviewees. The third part 
contains the evaluation of the results. 

PPrreepprroocceessssiinngg  
The original data set was provided by Mária Törőc-
sik, marketing professor at the Faculty of Busi-
nesses of the University of Pécs. She investigates 
the effects of social downward mobility on customer 
behavior. Professor Törőcsik collected a sample of 
affected people’s interviews with the help of her 
students, who were contributing as interviewers. 

The size of the raw corpus can be characterized 
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by the number of documents (interviews), in our case 
it was 203. All interviewers had to query at least three 
people, and one of them had to be male. The inter-
view material was recorded into a pre-defined tem-
plate. This template was created in Microsoft Word, 
there was an own table cell in this document for each 
answer text to be recorded. The interviews were 
primarily processed manually, so the template-based 
data recording made the information more structured. 
However, due to changing this template occasionally 
by interviewers, though it remains structured for 
humans, but not for an automatic analysis system. 
Such differences are, for example, that some of the 
interviewers have changed the layout of tables, or 
the tables were even ignored, or all the subjects' data 
were recorded in the same document, or the inter-
viewer exported the document in pdf format, etc. The 
automation of the analyses were carried out on the 
template, the other variants were ignored. 

The first pre-procession step is the extraction of 
the responses from the documents into a data table. 
Taking into account, that the interview materials are 
available in Microsoft Word format, Microsoft Visual 
Basic is an appropriate choice to implement this 
algorithm. The data table contains 40 fields, of 
which 38 belong to the responses of the interviewee, 
one field is reserved to the primary key, and one 
field contains the identifier of the interviewer.72% of 
the documents of the raw corpus could be 
pre-processed with this method, which means 146 
documents (hereinafter referred to as "corpus").  

Related to the analysis of brand names there 
were three fields available, ie. in the question block 
"Changes in consumption" "Which products and 
services (categories) did you abandoned due to 
changed circumstances?" three sub questions: "At 
first I abandoned these: (+reasons)," "After these I 
had also abandoned these: (+reasons)," "I think even 
these still have I to abandon: (+reasons)." 

To identify the respondents' gender the "Intro-
duction" field can be searched for informative words. 

TThhee  mmooddeellss  uusseedd  ttoo  eexxttrraacctt  

EExxttrraaccttiioonn  ooff  bbrraanndd  nnaammeess  
Brand names can be described as patterns of 
strings. As most proper names, brand names also 
do start with a capital letter. There can be excep-
tions to this rule, eg. applying way of writing of logos 
shown in lowercase letters, or in case of brands with 
a few digits at the beginning of their name (eg. 360 
Gears),and this rule can also be violated by date 
entry errors. The first character after the initial can 
be a digit, both upper case and lower case letter or 
even a special character. (eg. C&A). Certain brand 
names contain more then one word, so the pattern 
must describe also these type of strings. 

Navarro [6] presents different models imple-
menting samples based search. According to 
Navarro's definition "a pattern will be a description 
of a (finite or infinite) set of strings, each string being 
a sequence of symbols". During pattern matching 
we are looking for strings, which match these pat-
terns. This task is executed using finite-state ma-
chines, which structures are depending on the 
complexity of the pattern. Such machines are ca-
pable of searching regular expressions (regex for 
short). Regular expressions "are recursive struc-
tures built up from basic strings and union, con-
catenation, and repetition (zero or more times) of 
other regular expressions" [6]. 

The following pattern describes strings begin-
ning with capital letter continued by at least one 
lowercase letter: [A-Z][a-z]+ (regardless of word 
boundaries.) This pattern consists of two parts. The 
meaning of the first part "[A-Z]" is that only strings 
beginning with any uppercase letters fit our pattern. 
The second part, "[a-z]+" means that we expect at 
least one occurrence of lowercase letters in a row. 

Appendix 1 shows an example of a regex, which 
is capable of identifying brand names such as de-
scribed above both in English and Hungarian. 

Applying the regex machine on the corpus re-
sulted in a list of 475 expressions. There were 
several anomalous items on that list, such as 
common nouns beginning with capital letters or 
different ways of spelling of certain brands 
(small-capitalization, spelling errors, etc). I chose a 
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manual method to compose the list of the correct 
brand names, which step is only necessary when 
such a list is not available. (However this manual 
control of the output of text mining methods is not 
unique in the literature, see eg. [5]. The filtered 
brand list contains 293 elements. This list can be 
used to normalize brand names found in raw 
documents, and to compare with potential out-of-list 
brand names. Putthividhya and Hu [7] describe 
several methods to achieve this, and they are ca-
pable of automatically recognize brand names on 
eBay with approximately 90% efficiency. 

In case if there is a complete brand list at the 
beginning of the analysis available, the steps pre-
sented above can be omitted. Let us assume, that 
the brand list is available in one or another way. The 
next step is to re-examine the corpus, now looking 
for approximate matches to elements in the brand 
list. Approximate match is necessary because of the 
different ways of writing, however they can be 
compared based on a similarity measure. The 
Jaro-Winkler similarity measure was chosen for this 
task, because this measure shows string more 
similar, if they have more common characters at 
their beginning [9]. Behind this choice lies the as-
sumption that the spelling of brand names typically 
differ at the end or middle of the expression (eg. 
Levi's, Lewi's, Levis). However, this method is not 
perfect if a phrase is very similar to a brand name, 
so it is necessary to filter these mistakes out 
manually. A few examples of such mistakes in 
Hungarian relation: "sportszerek" and "Sportszelet" 
or "illetve" and "Gillette", or "cigi" and "Digi". This 
confusion list can be used to avoid such mistakes in 
a later analysis. 

As a result of the steps above we correctly 
identified all brand names in each interview. The 
frequencies of mentioning different brands can be 
calculated using pivot tables, what allows us to 
analyze the joint occurrences also. In addition, us-
ing this information there is limited possibility to 
clustering interviewees. The limitation of this pro-
cedure is that the mention of specific brands is too 
rare to use them directly as grouping variables. 
Therefore it is necessary to merge brand names in 
semantic groups (such as clothing, cosmetics, food, 
etc).This task can be performed manually or 

automatically using latent semantic indexing (LSI). 
The latter method is typically used in large corpora 
to perform a kind of factor analysis. (See eg. [1]) 

EExxttrraaccttiioonn  ooff  ggeennddeerr  iinnffoorrmmaattiioonn  
To solve the gender estimation problem I used a 
binary classification model. There are multiple 
methods to implement binary classification such as 
logistic regression, naive-Bayes classification, sup-
port vector machines (SVM), artificial neural net-
works, decision tree building algorithms, or expert 
systems. My linear model utilizes advantages of 
logistic regression and expert systems. As first 
preparation step I searched the “Introduction" field of 
the data table for expressions referring to the gender 
of the respondents. This idea of searching gen-
der-specific attributes in text originates from Corney 
et al. (2002), who applied an SVM method to detect 
the gender of the author of e-mail documents. 

I implemented another regex machine to exe-
cute this task. Such words are those that contain the 
strings "lány" (in English: girl), "anya" (mother), "nő" 
(women), "fiú" (boy), "férfi" (men), "apa" (father), 
“nős” (married men), “asszony” (married women) 
etc. The rule was extended to the inflectional dif-
ferences of the Hungarian language. The regex 
code is present in Appendix 2. 

Based on this 40-word list were defined the 
variables of my model. The next step, with the in-
volvement of external knowledge, is to determine 
the gender-specificness of these words. I bound +1 
to female-specific words, -1to male-specific words, 
and 0 to words referring to neither or both gender 
(eg. "lánya" (daughter) can be related to both 
gender). These coefficients could be estimated 
using a simple logistic regression model, but since 
the sample size is insufficient to a confident esti-
mation, these parameters can be replaced with 
expert knowledge. In order to verify the effective-
ness of the classification, each document in the 
corpus were manually labeled. 51 cases was la-
beled as “male”, 82 as “female” and 13 as “uniden-
tifiable”. Even human analysts can not decide the 
gender based on an insufficient description. To do 
this, other variables must also be considered (eg 
"Position Description", etc). 
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RReessuullttss  

Among the nearly 300 brand names there were 
relatively few, which were mentioned by more then 
five people out of the 146 respondents. Only thir-

teen brands fulfilled these criteria (see 
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Figure 5-1.). It is striking that the two most common 
brands were mentioned much more frequently over 
the others. Beside Adidas and Nike there is two other 
clothing brands on the list (the Levi's and The New 
Yorker). Such clothing brands were mentioned as 
sacrificed goods due to loss of social status 64 times 
in the sample. 
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Figure 5-1. Frequency of brand names mentioned more than five times by interviewees  

 
The next major product category is food, within which 
Coca-Cola, Pick, Milka and Sió brands were men-
tioned most. It is remarkable that both Hungarian 
brands on the list belong to this category. The above 
mentioned four brands appear 34 times in the corpus. 
It is interesting that people consider abandoning 
branded clothing and food before cosmetics. On the 
other hand, both male and female customers con-
sume about the same extent of the two first categories, 
while the cosmetics meet rather the needs of women. 
Nine people named the Tesco brand as substitute of 
abandoned brands, so this private brand does not 
really belongs to this abandonment list. A commonly 
mentioned washing powder brand, Ariel, also appears 

at the list. During gender identification we can meas-
ure the effectiveness of this method by the correct 
classification rate (accuracy).This measure is calcu-
lated as follows [4]: 

(Overall) accuracy:   (1)   where: 

m:  number of categories 
pii:  relative frequency of documents of the i-th 

category classified as i-th category members 

 (2) 
fii:  frequency of documents of the i-th category 
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classified as i-th category members 
fjk:  frequency documents of the j-th category 

classified as k-th category members 

Frequency values are shown in Table 5-1. The 
accuracy measure of the model is 87% using three 
categories: “male”, “female”, “?” (i. e. unidentifiable). 
We can distinguish between two levels of error (do 
not confuse this whit the two types of error).  
 

Table 5-1. Crosstabulation between manual and 
automatic gender estimation 

automatic 
manual male female ? Total 

male 42 0 9 51 
female 1 73 8 82 

? 0 1 12 13 

Total 43 74 29 146 
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The errors are more serious when the classifier 
confuses the male and female respondents. There 
was only one case misclassified this way. Errors 
resulting from assigning unidentifiable cases to 
either gender or recognizing neither represent a 
lower level, because they can be eliminated with 
better model identification. The latter cases are the 
first two elements of both the row and the column 
each headed with a question mark, 18 cases in all. 
The correctly classified cases are on the diagonal of 
the matrix. The model does not provide any infor-
mation about the gender of the 20% of these 146 
interviewees (manually unidentifiable: 9%). In 51% 
of the cases the model predicts a female gender 
and in the remaining 29% a male gender. Given the 
fact that each interviewer should have queried at 
least one male respondent, these results are con-
sidered realistic. 

SSuummmmaarryy  
72% of the documents of the raw corpus could be 
automatically processed, these documents formed a 
database with 40 data fields and 146 records. A list of 
293 brand names was created using regular expres-
sions in an iterative model. This list was used then to 
carry out the search of brand names in the corpus. 
Due to data entry errors, however, there were several 
different ways of spelling brand names, which had to 
be normalized - that is to assigning them to the correct 
form of the entity name. This is also an iterative 
process, which had to be done partially manually. 
Finally, the analysis of the frequencies of abandoned 
brands shows us that the abandonment of branded 
clothing is closely related to the phenomenon of 
downward social mobility. The second most aban-
doned group of products is the expensive food's, fol-
lowed by the cosmetics. 

I used a hybrid method to identify the interviewees' 
gender. The first step of this model is the identification 
of the most important gender-specific expressions in 
the interviewees' introduction whit regex. These ex-
pressions was labeled as positive, negative or zero 
based on their masculine-feminine or rather mislead-
ing nature. This is a kind of expert-knowledge based 
model. The second step is applying the label of the 
gender-specific expressions as coefficients in a linear 

model. Regarding the sign of the model's output 
documents can be assigned to either one or the other 
of the genders. My model has an 87% accuracy on 
the whole sample. According to the results, a 51% 
female and a 29% male respondent rates were esti-
mated by the model, however, it does not provide any 
information about the gender of the remaining 20% of 
these 146 records. 

AAppppeennddiixx  11  
(?:(?:A(?!\\s)|(?:P(?!(?:l[.\\:])))|(?:N(?!incs))| 
[B-MOQ-Z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xc4]) 
[A-Z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xc4a-z\xe1\x
e9\xed\xf3\xf6\xf5\xfa\xfc\xfb\xdf\xe4]*) 
(?:(?:[&\(\x92][A-Z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb
\xc4a-z\xe1\xe9\xed\xf3\xf6\xf5\xfa\xfc\xfb\xdf\xe4]*)\b| 
(?: [A-Z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xc4] 
[A-Z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xc4a-z\xe1\x
e9\xed\xf3\xf3\xf6\xf5\xfa\xfc\xfb\xdf\xe4\x92]*\b))? 

AAppppeennddiixx  22  
[A-Za-z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xe1\xe9\x
ed\xf3\xf6\xf5\xfa\xfc\xfb]* 
(?:[Ll]\xe1ny|(?<=[^lrg])[Aa]ny[a\xe1](?!g)| 
(?<!(?:t\xfb|le))[Nn]\xf5(?!(?:tt|s\xe9g))(?:v\xe9r)?| 
[Aa]sszony|[Hh]\xf6lgy|[Nn]\xe9ni|[Ff]i\xfa(?!gye)|(?<!cs)
[Aa]p[a\xe1] 
(?!(?:(?:szt|dt)))|[Ff]\xe9rfi|[Bb]\xe1csi|[Bb]\xe1ty[j\xe1]) 
[A-Za-z\xc1\xc9\xcd\xd3\xd6\xd5\xda\xdc\xdb\xe1\xe9\x
ed\xf3\xf6\xf5\xfa\xfc\xfb]* 
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6. Evaluating Corporate ERP Systems 
EEvvaalluuaattiinngg  CCoorrppoorraattee  EERRPP  SSyysstteemmss  iinn  tthheeiirr  PPoosstt--IImmpplleemmeennttaattiioonn  

SSttaaggee  iinn  tthhee  PPrreesseennccee  ooff  IIddeennttiiffiieedd  RRiisskk  FFaaccttoorrss  
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This paper presents a theoretical hypothesis for evaluating existing ERP systems in their post- implementation 
and experimental phase, including the results of a pilot survey to identify impressions, attitudes, opinions and 
points of view relevant to different points in time following the implementation stage.  The value of new or up-
graded version of an ERP system must be justified first in the post-implementation phase, as organizational and 
managerial benefits come alive only with everyday use and adaptation to the organization. The paper discusses 
success and failure models and relates these to a survey of managers, chief information officers and key users in 
Israeli companies. Using a pilot survey and following the analysis using chi-square test, we concluded that the 
perception of the value of ERP is connected with the quantifying number of risk factors identified in an organi-
zation. An additional connection between the existence of ERP systems among competing companies in the 
industry was also identified but without significant results. 
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IInnttrroodduuccttiioonn  aanndd  mmoottiivvaattiioonn  
For many organizations relating to information as a 
new corporate asset and resource affords a new 
challenge and phenomenon - how to adequately 
utilize and steer the capabilities of an ERP system. 
Traditional management attitudes and practices 
towards materials, manpower and money lack the 
ability to manage this radical new phenomenon. 
Relatively little research has been conducted on the 
business value of the information-managing ERP 
project and the post-implementation process itself. 
However, the value generated for the company 
depends mainly on conducting a fit to the organiza-
tion procedure (see e.g. [10], [3], [18]).  

Traditional resources, which are allocated in an 
ongoing basis, such as money, manpower, time and 
materials, are valued for their routine contribution. 
The information architecture and the produced 
business information (services, content) become to 
be very important assets and resources, thus 
managers are eager to monitor projects related to 
ICT and information systems. Researchers, such as 
Beard and Sumner [3] argue that an ERP (as a 
product or 'tool') in itself may not provide a com-
petitive advantage, which, they suggest, may rather 
lie in the careful planning and successful man-
agement of ERP projects. Much research has been 
done on success and failure factors pertaining to 
these projects ( [4]; [19] ), and numerous selection 
models and methodologies have been published for 
decision-support with a common dilemma: how can 
a manager mitigate risks of a (relatively) lengthy 
project and the refurbished system to be developed 
around it. Wallace in [19] declares and analyses a 
“Proven Path”, referring to Pareto’s law with an ABC 
of ERP implementation: calling A/ people; B/ data 
and C/ the computer itself as basic factors for 
success. He also emphasizes buying an expensive 
golf club set and having a failure with playing golf 
does not mean, “Golf is bad”.  

Gaining the discussed advantages involves, 
primarily, the obligation to minimize and mitigate 
risk factors inherent in ERP systems. We attempt 
here to find additional relationships and correlations 
between various risk factors discussed and pre-
sented in previous studies.   

LLiitteerraattuurree  rreevviieeww  

NNeeeeddss  aanndd  ppoossssiibbiilliittiieess  ooff  EERRPP  ssyysstteemmss  
Nowadays, the business needs for an integrated, 
advanced information system is not questioned by 
organization-steering leaders, and an ongoing at-
tempt is being made to catch up with innovation. 
What is questioned is the way to obtain this ad-
vanced technology, to insist on a platform and 
software-family selected previously, or to do a 
change. Do change as fast as vendors offer, or stay 
for a while, especially in time of a financial crisis? 
managers are repeatedly faced with these decision 
problems’ cycle: install/use/ –unsatisfactory– select 
another and install a new one. One can believe in a 
learning process, but do not forget: an ERP is not 
simply a company-wide transaction-processing soft-
ware –it needs much consulting, re-engineering ex-
periences in the same industry, in same position, 
even the same professionals to be involved in pro-
jects– which business can serve with this?  

This paper argues that the way an organization 
introduces a (renewed) ERP system, including the 
implementation process, determines the extent of 
possible competitive business advantages. If the 
ERP project itself is burdened by misunderstandings, 
improper managerial behavior, false decisions in 
selecting and/or developing the software, failure in 
embedding the new processes into the organization 
body, then the organizational fit will not be successful 
in the long run (see e.g. the Standish Group’s 
CHAOS Reports, [16]; the South-Korean survey by 
Hong, [10];, or even thoughts about the real value of 
information after process reengineering, by Mendoca, 
[12], etc.).However, some of the benefits are visible 
at once even to the naked eye, but hidden problems, 
ERPROI and other methods could come far later and 
need precise control of the entire process – which is 
often more easily said than done. 

EERRPP  ddiissttrriibbuuttiioonn  aanndd  iimmpplleemmeennttaattiioonn    
Software providers or solution providers are re-
garded as those who deliver, implement and apply 
an ERP system in organizations. They are affected 
by the pressure to sell their products and services 
resulting in a business deal that is not always the 
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optimal solution for the organization. This is some-
times discovered only at an advanced, postimple-
mentation (PI) stage when reversal is not an option 
and the organization must complete the ongoing 
ERP project. Our opinion is that an organization 
implementing an ERP solution is not just implanting 
software, but it has to execute a full scale, complex 
process that has to be adapted to human business 
routines. Discrepancy in the implementation proc-
ess will cause expensive changes and organiza-
tional resistance problems, even after successful 
software adaptation.  

Managers, allegedly, of course, know ERP sys-
tems are not risk-free: a total failure can cause the 
organization even to shut its business or a limited 
failure causes the organization to lose unplanned 
resources. According to relevant literature, 'failure' 
could also be referred to as time delay, cost overrun, 
low satisfaction, a 'system with challenges' and so 
on. The post-implementation phase is the last pos-
sible claiming period to grasp the development 
team and to show up the gap between requirement 
analysis and the delivered system’s performance 
and services. Thus a specified 'PI valuing proce-
dure' is a real need. 

Vathsala [17] repeated a previously explored 
method, presenting differences in diverse factors for 
successful and unsuccessful ERP implantation. In 
his article different critical elements were presented 
like (1) training and education; (2) user involvement; 
(3) managing user expectations; (4) interdepart-
mental cooperation; (5) ERP teamwork and team 
composition; (6) software development; (7) testing 
and troubleshooting; (8) project management; (9) 
project „Champion”; (10) BPR and customization; 
(11) change management programme and culture; 
(12) effective communications significantly differ 
between successful and unsuccessful implementa-
tions. Momoh, Roy & Shihab in [11] identified nine 
factors that were found to be critical in the failure of 
ERP implementations: these are  

− excessive customization;  
− dilemma of internal integration;  
− poor understanding of business implications and 

requirements;  
− lack of change management;  

− poor data quality;  
− misalignment of IT with business;  
− hidden costs;  
− limited training;  
− lack of top management support. 

Wallace [19] argues with a set of implementation 
factors called “The Catch-22”: (1) Understanding, 
that ERP implementation is a lot of work; (2) Un-
derstanding that it’s a do-it-yourself project; thus 
“implementers=users”! (3) The ERP project is rarely 
a priority No.1.; (4) Success is involved in an inten-
sive project period and needs enthusiasm from all 
around. Celia [9] presented an Italian and an 
American SME ERP project. Both companies were 
similar but while the ERP project was considered a 
success in the Italian company, it was considered a 
failure in the American company! The different 
factors were identified as the difference between 
the two cases; hence, we relied on some of the 
factors identified in our research. 

TThhee  rreesseeaarrcchh  pprroobblleemm    
Relying on previous research, implementing an 
ERP system (not software!) seems to be a haz-
ardous adventure for most organizations. Gaining 
innovative management technologies such as ERP 
is inherent with an unexpected outcome. We de-
cided to shed additional light on the matter, trying to 
identify additional factors that might assist in the 
future to allow quantifying the ERP potential suc-
cess and value for the organization. Research re-
garding potential risk and the failure of ERP sys-
tems became quite common in the last decade 
(Bjarne, [4]; Botta-Genoulaz & Millet, [6]). Many of 
the papers published seek a correlation between 
the actions the organization might take, the situation 
that the organization is in, and the potential expo-
sure to failure or risks. Another objective is to value 
the ERP as a resource valuable to the organization. 
Some of these papers use different models to 
evaluate the value of information, too. 

Since the puzzle of the risk involved is yet to be 
solved completely, and while failure stories do less 
common are still a fact that was yet to be radically 
minimized, we decided to simplify the research idea 
and to combine risk factors with the considered 
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value obtained from ERP implementation. The re-
search problem presented is simplified to the fol-
lowing hypothesis: 

− In organizations where the ERP system is con-
sidered to be a valuable resource, the total 
quantified evaluation amount of risk factors is 
minimized. 

− In organizations where the ERP system is more 
common among additional organization partners 
or competitors in the same field, the total quan-
tified evaluation amount of risk factors is mini-
mized. 

MMeetthhooddoollooggyy  

PPoosstt  IImmpplleemmeennttaattiioonn  SSttaaggee  
Identifying ERP risk factors  
We have assembled a short survey as part of the 
PhD-based preliminary research. The purpose of 
the survey aimed to evaluate the frequency and 
affect of different ERP risk factors mainly on or-
ganizations in Israeli SMEs. Nevertheless, multina-
tional organizations were not excluded from the 
survey. Risk factors included in the survey were 
mainly based on works of Beard & Sumner [3], 
Peng & Nunes [14], and Bjarne [4]). We made ad-
justments and modifications to the risk factors ex-
tracted from previous papers. 

Evaluating ERP risk factors  
− The risk factors below were included in the 

survey to organizations in Israeli SMEs, target-
ing the PI phase of ERP projects. The total sum 
of the risk factors will assist to calculate the sum 
of the total quantified evaluation of risk factors.  

− If possible, users do not use the system 
− Existence of technical bugs in the system 
− The system is not suitable to support business 

requirements 
− Using the system is not comfortable 
− Input of incorrect data to the system can occur 
− Extracted data from the system is misinterpreted 
− Information needed from the system cannot be 

obtained 
− Data in the system is not up-to-date 
− Lack of sufficient support to the system 

− System specialists are ignored by managers and 
executives 

− The system is not available/accessible in over-
loads (ineligible performance) 

− Unauthorized personnel have access to re-
stricted data and procedures Lack/problems of 
integration between sub-systems (coupling 
modules)   

− Lack/problems of integration/fit between the 
system and other legacy systems  
(connectivity and facilitating data transfer). 

Grouping risk factors  

In addition to the risk factor identification we have 
extended the Beard and Sumner [3] research 
somewhat. We attempted to group the results into 
four main categories, aiming at evaluating the 
considered value of ERP in the post-implementation 
stage. Questions #1 and #4 will assist in calculating 
the quantified amount regarding whether the ERP is 
considered to be a valuable resource. Questions #2 
and #3 will assist in calculating the quantified 
amount as to whether ERP is more common among 
additional organization partners or competitors in 
the same field. 

The next part aimed the problem: how valuable is 
the ERP system for the organization?  
− Is the ERP system considered to be a resource 

that is heterogeneously   
− distributed across competing firms? 
− Is the ERP system considered to be a resource 

that is heterogeneously distributed across other 
organizations in the same field but not com-
petitors? 

− Has the organization organized managers 
properly to exploit the full potential  
of its ERP system? 

EExxeeccuuttiioonn  ooff  tthhee  ssuurrvveeyy  
The survey was executed in July 2010 via a com-
bination of  online questionnaires sent out to for-
merly agreed contact professionals (business and 
ICT managers is decision positions) from various 
organizations, and surveys were also distributed 
manually to formerly agreed contact professionals. 
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The contact persons who completed the question-
naires were identified as key users or IT profes-
sionals connected or employed in an organization 
implementing an ERP. A priori requirement from the 
participant was to address the ERP system in its 
post implementation stage. Results were combined 
using an electronic sheet and were analyzed using 
SPSS. We used SPSS and Excel to analyze the 
results. The analysis was targeted mainly to evalu-
ate the correlation between risk factors and the 
perception of value regarding competitive advan-
tage. Additional significance tests were made to 
identify the strength of the correlations. 

RReessuullttss  aannaallyyssiiss  
General: Forty-five completed questionnaires were 
collected with another two, those being filed on-line 
using the Zommenrang survey engine. The first 
analysis included descriptive statistics. Thereafter, 
a full correlation of the statistics for each pair of 
variables, based on all the cases with valid data for 
that pair was conducted. Due the overload of the 
results, only partial data could be displayed here. 
The main test presented in this paper is the 
chi-square that was used to find connections be-
tween the variables described above. Adapting the 
answers’ scale: We changed the answer scale from 
1 to 5 to 1 to 2. In the first 14 questions we sum-
marized the answers grouping questions 1-34 as 1 
(No) and questions 35-70 as 2 (Yes). The same 
grouping was performed with the other variables. 

Group method of answers to create variables 
Quantified amount of risk factors identified: We 
summarized questions 1A–14N for each of the an-
swers. The total amount of the answers 1 to 14 
summarized should represent the quantified amount 
of the organization that is exposed to risk factors.  
− Quantified amount of the perception of value 

regarding ERP in the organization: We summa-
rized questions 150-18R for each of the an-
swers. The total amount summarized of the 
answers 150 and 18R should represent the 
quantified amount of the perception of value 
regarding ERP in the organization. 

− Quantified amount of the common use and dis-
tribution of ERP system: We summarized ques-

tions 16P and 17Q for each of the answers. The 
total amount summarized of the answers 16P 
and 18Q should represent the quantified amount 
of the common use and distribution of the ERP 
system and specifically the same ERP system 
among partners and competitors. 

− Chisquare (χ2) test: We used the Chi squared 
statistic to test the degree of association of a 
cross tabulation:  

. 
The question raised is whether on the basis of these 
observed frequencies we can make any inferences 
about the degree of association between risk fac-
tors and perception of ERP success or the percep-
tion of the existence of ERP systems amongst 
partners in the industry. We predicted the frequen-
cies that would be expected on a purely random 
basis and then compared the actually observed 
frequencies with the expected ones. 

AAnnaallyyssiiss  ooff  tthhee  rreessuullttss  
Results of hypothesis A: In organizations imple-
menting ERP systems, in the post-implementation 
stage, there is a connection between the fact that 
the ERP system is considered to be valuable, and 
the total quantified amount of risk. To calculate the 
expected frequencies we argue as follows:  
− Nine out of twenty-two argued that ERP is not 

considered to be valuable and that exposure to 
risk is not decreasing. 

− Thirteen out of twenty-two argued that ERP is 
not considered to be valuable and that exposure 
to risk is decreasing. 

− One out of twenty-five argued that ERP consid-
ered to be valuable and that exposure to risk is 
not decreasing. 

− Twenty-four out of twenty-five argued that ERP 
considered to be valuable and that exposure to 
risk is decreasing. 

Following the chi-test calculation we calculated a 
figure of chi = 9.5175577 (see Table 6-1). According 
to the chi-square test of significance in 1%, 5% and 
10% levels there is a connection between percep-
tion that the ERP considered to be valuable and that 
exposure to risk is not decreasing. 
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Table 6-1. Results of chi-square test. 
 

figure of χ Degree of freedom  

9.5175577 (2-1)*(2-1) = 1  
χ2 Significant level 

6.63 Yes 1% 
3.84 Yes 5% 
2.70 Yes 10% 

Results of hypothesis B: In organizations imple-
menting ERP systems there is a connection be-
tween the more common ERP system among addi-
tional organizations in the same field and the total 
quantified risk factors To calculate the expected 
frequencies we argue as follows:  

− Fifteen out of twenty-two argue that additional 
organizations in the same field do not use less 
ERP system and that exposure to risk is not 
decreasing. 

− Seven out of twenty-two argue that additional 
organizations in the same field do not use more 
ERP system and that exposure to risk is de-
creasing. 

− Seven out of twenty-five argue that additional 
organizations in the same field do not use less 
ERP system and exposure to risk is not de-
creasing. 

− Eighteen out of twenty-five argue that additional 
organizations in the same field do not use more 
ERP system and that exposure to risk is de-
creasing. 

Following the chi-test we calculated a figure of  
chi = 7.5885190 (see Table 6-2). 

Table 6-2.  
A figure of chi freedom degree   

7.5885190 1  
Chi.table Significant level 

6.63 Yes 1% 
3.84 Yes 5% 
2.70 Yes 10% 

 
In 1%, 5% and 10% levels, according to the chi 
square test that was calculated - there is a connection 
between the perception that additional organizations 
in the same field use less ERP system and that ex-
posure to risk is not decreasing. 

SSuummmmaarryy  

GGeenneerraall  
Core management cannot normally tolerate total 
failure of an ERP project, as it involves a huge cost, 
and the need for it is essential. On the contrary, 
ERP success can make much money, calling it 
even simply as competitiveness. The post imple-
mentation phase is a risky step in the ERP imple-
mentation process. All included are tired and 
nervous by that time, tests are showing bad shape, 
the budget is spent, and managers claim for 
never-asked services, acceptance of change by 
end-users is low.  

General failure factors of a development process 
are known from many publications, but variables to 
fit managerial evaluation needs targeting the PI 
period are less discussed. Some parameters are 
visible and measurable, as usual, but the level of 
satisfaction is hard to discuss and estimate. Se-
lecting from the list of known, general failure/ suc-
cess parameters and including survey-based vari-
ables may support corporate decision makers and 
auditors with a hands-on roadmap model to avoid 
project crash or misled decision in the last, post 
implementation phase of an ERP project. 

LLiimmiittaattiioonn  aanndd  ffuuttuurree  rreesseeaarrcchh  
The work submitted in this paper presented only 
partial results regarding the database collected. The 
methods discussed here are initial, require addi-
tional retesting, and cross testing with additional 
test methods. Furthermore, the sample was rather 
small (47) - the Israeli market is not large enough to 
offer a larger sample, so it seems that approaching 
other countries should be considered as an option. 

CCoonncclluussiioonn  
− The chi-square test presented in this paper finds 

a connection between the perception that ERP is 
considered to be valuable and that exposure to 
risk decreases in cases where the perception of 
the value was higher. 

− The chi-square test presented in this paper finds 
a connection between the perceptions that ad-
ditional organizations in the same field using 
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more ERP systems and that exposure to risk 
decreases in cases where the perception, that 
additional organizations in the same field use 
more ERP, is higher. 

The results support different psychological notions 
that when the perception of success is higher, the 
risk involved is decreasing. We could not support 
the notion that when other organizations also used 
the same system then risk factors were also de-
creased. Finally, we have to understand: ERP is not 
software! ERP is somehow a well-defined body of 
business knowledge, which has been with us only 
for about 40 years – compare, that nobody ques-
tions general rules of double-entry bookkeeping, as 
it has been around for about four centuries… 

RReeffeerreenncceess        
[1]  Amoako-Gyampah, K., &  Salam, A.F. (2004). 

An extension of the technology acceptance 
model in an ERP implementation environment. 
Information and Management 41 (6), 731–745. 

[2]  Bernroider, E.W.N. (2008). IT governance for 
enterprise resource planning supported by the 
DeLone-McLean model of information systems 
success. Information and Management, 45(5) 

[3]  Beard, J.W., & Sumner, M. (2004). Seeking 
strategic advantage in the post-net era: view-
ing ERP systems from the resource-based. 
Journal of Strategic Inf. Systems 13,  129–150.  

[4]  Bjarne Rerup Schlichter, Pernille Kraemmer-
gaard (2010). New papers A comprehensive 
literature review of the ERP research field over 
a decade.  Journal of Enterprise Inf. Man-
agement Vol. 23  (4), 486-520. 

[5]  Blili, S., & Raymond, L. (1993). Information 
technology: threats and opportunities for small 
and medium-sized enterprises. International 
Journal of Information Management, vol. 13(6) 

 

[6]  Botta-Genoulaz, V., & Millet, P-A. (2005). A 
classification for better use of ERP systems. 
Computer in Industry 56, 573-587. 

[7]  Brinkkemper, S., & Bosch, J. (2005). Design 
preservation over subsequent releases of a 
software product: a case study of Baan ERP. 
Holland: The Netherlands Nokia Research 
Center.  

[8] Carlo, M. (2002). Enterprise software has to fit 
like a good suit.  Advanced Manufacturing.     
 www.advancedmanufacturing.com/May02/erp
software.htm  

[9]  Celia Romm Livermore; Pierluigi Rippa(2010),  
"What is the difference? The case of two ERP 
implementations", Journal of Information 
Technology Case and Application Research; 
2010; 12, 2; ABI/INFORM Global pg. 60 

[10]  Hong, K-K., & Kim, Y-G., (2002). The critical 
success factors for ERP implementation: an 
organizational fit perspective. Information & 
Management, 40, 25-40. 

[11]  Momoh, A., Roy, R., & Shehab, E. (2010). 
Challenges in enterprise resource planning 
implementation: state-of-the-art, Business 
Process Management J.16 (4), 537-565. 

[12]  Mendoca, J.A. (2003). A model and sample 
case for teaching the business value of infor-
mation technology. Journal of Information 
Technology Education,. 2. 

[13]  Motwani, J., Subramanian, R., &  
Gopalakrishna, P. (2004). Critical factors for 
successful ERP implementation: Exploratory 
findings from four case studies.  Computers in 
Industry 56  529–544. 

[14]  Peng, G. Ch., & Nunes, M.B. (2009). 
Identification and assessment of risks associ-
ated with ERP post-implementation in China. 
UK Journal of Enterprise Information Man-
agement. 22, 5, 587-614.  

[15]  Poba-Nzaou, P., Raymond, L., & Fabi, 
B.  (2008). Adoption and risk of ERP systems 
in manufacturing SMEs: A positivist case 
study.  Business Process Management Jour-
nal, 14(4), 530-550.  

[16]  The Standish Group Reports CHAOS on ICT 
Projects Success and Failure, “CHAOS Mani-
festo 2010”, etc. 

[17]  Vathsala Wickramasinghe and Vathsala 
Gunawardena(2010), "Critical elements that 
discriminate between successful and unsuc-
cessful ERP implementations in Sri Lanka", 
Journal of Enterprise Information Management 
Vol. 23 No. 4, 2010 pp. 466-485 

[18]  Vinod Kumar and Uma Kumar(2010), "Deline-
ating the ERP institutionalization process: 



 

� Evaluating Corporate ERP Systems 
 

 

44 SEFBIS Journal 2012 No.7 

go-live to effectiveness Bharat Maheshwar", 
Business Process Management Journal Vol. 
16 No. 4, 2010 pp. 744-771 

[19]  Wallace, Th. – Kremzar, M.H. (2001): ERP : 
Making It Happen – The Implementer’s Guide; 
John Wiley & Sons, 2001 (Chapter 2.: The 
Implementation Challenge) 

[20]  Watanabe, C., & Hobo, M. (2004). Creating a 
firm self-propagating function for advanced 
innovation-oriented projects: lessons from ERP. 
Technovation 24 (6), 467–481.  

[21]  Welch, J., & Kordysh, D. (2007). Seven keys to 
ERP success. Strategic Finance 89 (3), 
40Appendix:  

 
 
The used questionnaire 
In your opinion and according to your experience how representative are the following cases in the organization/s in which 
you work or are involved with? 

ID Cases Never Rarely Sometimes Quite often Always 
1A If possible, users do not use the system 1 2 3 4 5 
2B Existence of technical bugs in the system 1 2 3 4 5 

3C 
The system is not suitable for supporting 
business needs 1 2 3 4 5 

4D Using the system is not comfortable 1 2 3 4 5 
5E Input of incorrect data to the system occurs 1 2 3 4 5 

6F 
Extracted data from the system is misin-
terpreted 1 2 3 4 5 

7G 
Data needed from the system cannot be 
obtained 1 2 3 4 5 

8H Data in the system is not current 1 2 3 4 5 
9I Insufficient support of the system 1 2 3 4 5 

10J 

System specialists' recommendations  are 
ignored by managers and executives who 
also protest against  
the system. 1 2 3 4 5 

11K The system is not available due to overload 1 2 3 4 5 

12L 
Unauthorized personnel have access to 
restricted data and procedures 1 2 3 4 5 

13M 
Lack/problems of integration between 
sub-systems in the system (modules) 1 2 3 4 5 

14N 
Lack/problems of integration between the 
system and other legacy systems 1 2 3 4 5 

 

In your opinion and according to your experiences how representative are the following statements in the or-
ganization/s in which you work or are involved with? 

15O 
The ERP system in my organization is 
valuable to the managers and emploees. 1 2 3 4 5 

16P 
All of our competing partners in our in-
dustry use a similar ERP system 1 2 3 4 5 

17Q 
Our competing organizations use similar 
ERP systems 1 2 3 4 5 

18R 

Managers and executives encourage 
exploiting the full potential of the ERP 
system. 1 2 3 4 5 
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Basic data on your company/organization: Please select an answer!  

19S What is the scale of the organization/s in which you work or are involved with? (Mark the largest) 

  � Small 1 

  � Medium 2 

  � National corporation 3 

  � Multinational corporation 4 

20T Do you work with branches in abroad? 

  � Yes 1 

  � No 2 

21U How many employees are there in the largest organization to which you belong? 

  � 1-50 1 

  � 51-100 2 

  � 101-200 3 

  � 201-500 4 

  � 501-1000 5 

  � 1000-9999 6 

  � More than 9999 7 

22V What time has passed since the organization you are connected started to use the new ERP system? 

  � Less than 1 month. 1 

  � 1 to 3 months. 2 

  � 4 to 6 months. 3 

  � 7 to 9 months. 4 

  � 10 to 12 months. 5 

  � 13 to 18 months. 6 

  � 18 to 24 months. 7 

  � 2 to 3 years. 8 

  � More than 4 years. 9 

  � More than 9999 10 
eSolutions 
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7.  Managing Information Overload 
MMaannaaggiinngg  IInnffoorrmmaattiioonn  OOvveerrllooaadd  iinn  eeGGoovveerrnnmmeenntt::    

tthhee  SSAAKKEE  AApppprrooaacchh  
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Increasing information overload has many consequences regarding organizations. It jeopardizes the organiza-
tions’ capability to adapt to economic or market changes, endangers competitive edge or can also cause 
overloading of employees. Public administration has to comply with additional requirements, like the growing 
and fast changing legislation, government regulations, deregulation and other societal factors, which require 
effective, proactive and adaptive approaches at the field of information management as well. This paper dis-
cusses SAKE project approach for the management of information overload and knowledge management re-
lated problems in public administration. Overview of trials is also presented in order to validate the SAKE solution 
in real life situations. 

 

IInnttrroodduuccttiioonn  
Increasing information overload jeopardizes the 
organizations’ capability to adapt to economic or 
market changes, endangers competitive edge or 
can also cause overloading of employees. The 
increasing complexity of information contained by 
various information systems makes its manage-
ment more difficult. This way, information man-
agement is a strategic issue in information and 
knowledge intensive organizations. Retrieving in-
formation is extremely inefficient in most of the or-
ganizations by using conventional tools. On the 
other hand, information and knowledge provide 
great benefit, when appropriate facilities are present 
to exploit them. 

Public administration has to comply with addi-
tional requirements, like the growing and fast 
changing legislation, government regulations de-
regulation and other societal factors, which require 
effective proactive and adaptive approaches in the 
field of information management as well. 

Efficient management of information and knowl-
edge should move toward the efficient management 
of changes in the information and knowledge. 
However, existing approaches are inadequate for 
highly dynamic and volatile processes, whose steps 
cannot be planned in advance, and during which 
new, unanticipated “knowledge needs” frequently 
arise. The fast development in the field of eco-
nomics, technology and informatics requires the 
ability of fast adaptation of individuals and organi-
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zation, being public administration institutions, ei-
ther corporations or even citizens themselves. 
Human workforce however, is not capable any more 
to process the amount of information that is pro-
vided by technology. 

In this paper, information overload related 
problems, challenges are presented—with an em-
phasis on public administration. The suggested 
approach originated in the SAKE project, which 
aimed to specify, develop and deploy a holistic 
framework and supporting tools for an agile 
knowledge-based e-government, targeting the 
above described challenges of public administration, 
being sufficiently flexible to adapt to changing and 
diverse environments and needs. Finally, an over-
view of the trials is provided, validating this way the 
SAKE solution in real life situations. 

IInnffoorrmmaattiioonn  oovveerrllooaadd    
The term overload generally means the excess of 
something that is necessary but not sufficient con-
dition. Sufficient condition is that a human being 
cannot respond to the excessive amount without a 
harmful effect. [5, p.264–266] The bottleneck re-
sides in the information processing capacity of the 
human brain, or in other words, in the limits of hu-
man attention. [1, 8, 9]. “Attention acts as a filter 
between outside events and our experience with 
them.” [3, p.59]. As Davenport [4] states, “Today, 
attention is the real currency of businesses and 
individuals.” 

Digital content can be considered as the most 
common platform for data, information and even 
knowledge, which can cause an overload situation 
when the excessive amount of digital content 
should be processed by humans. This also implies 
that the term content overload would be more ap-
propriate to describe the phenomenon; however the 
prevalence of the term information overload in the 
literature and everyday life justifies its usage in this 
paper as well. 

The solution developed in the SAKE project 
deals with the above-mentioned problem from the 
technical side. Its goal is to realize a scalable in-
formation push type of information delivery, which 
also determines the required amount of information 

pull (search for information). In order to make this 
possible, information has to be structured in a ho-
mogeneous form throughout all systems. This ap-
proach is called information integration in the SAKE 
solution, requiring information to either be homo-
geneous—which cannot be realized considering the 
types of components detailed below—or having 
homogeneous metadata. This latter method is vi-
able and is extensively used in data warehouse 
systems for example [2, 6, 7]. According to [11], 
information integration requires the integration of 
information sources, integrated processing of all 
information and enriching information with process 
and user context. 

SAKE system itself consists of various compo-
nents that are information sources in the viewpoint 
of information integration. Each component realizes 
functions aiming to answer some challenges of 
public administration. Enhancing them by a se-
mantic layer raises their functionality to a new level, 
realizing information integration approach de-
scribed above. 

IInnffoorrmmaattiioonn  ssoouurrcceess  iinn  tthhee  ssyysstteemm  
SAKE system consists of multiple components that 
are considered as information sources in the 
viewpoint of information integration. All of them 
realize regular information system functions an-
swering certain needs of the organization. These 
components are extended by a semantic layer that 
allows a higher level of functionality, realizing in-
formation integration in the way, detailed below. 

TTeexxttuuaall  iinnffoorrmmaattiioonn  
Most frequent sources of information and knowl-
edge in an organization are documents, containing 
textual content like organizational policies, regula-
tions or financial reports. They are easy to update, 
index and can be processed by humans and soft-
ware as well. Content management systems man-
age this form of information, usually employing 
full-text search facilities for information retrieval. 
This is an effective mechanism; however it has 
difficulties with homonyms, synonyms and lan-
guages. 
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By introducing a semantic layer behind the com-
ponent can homogenize the information stored in 
the component by using ontology. It provides con-
textual information for the stored content, like cur-
rent business process, activity, task and user in-
formation. 

The availability of this additional information 
enables features supporting the work of public ad-
ministrators. The typical overload situation of the 
administrators can be alleviated by filtering infor-
mation according to the contextual information 
available in the semantic layer: documents that are 
relevant in the current process or activity can be 
offered automatically for example. Usage patterns 
of other users or semantic annotation provide in-
formation for this feature. Semantic annotation 
means the establishment of relationships between 
content elements and ontology concepts, which can 
be used to enhance queries of the users in order to 
provide more hits that are relevant. [11] This ap-
proach is able to attenuate overload by decreasing 
the time required to find the necessary information 
pieces. 

CCoollllaabboorraattiioonn  
Information that is hidden in communication proc-
esses usually contains the fastest reactions to the 
changes of the environment, which can also provide 
a great benefit to the information asset of the or-
ganization, when they can be exploited to some 
extent. In the SAKE system, a groupware compo-
nent aims to support communication and collabo-
ration requirements by offering common facilities 
like discussion forums, shared calendars and noti-
fication services. 

Groupware system also employs the functions of 
the semantic layer, meaning that all information 
created in the component's facilities are also stored 
in the ontology, supplemented by contextual infor-
mation similarly to the content management system. 
Annotation is also present in this component in the 
form of ranking, indicating the usefulness of con-
versation items in solving the targeted problems. 
Besides, usage patterns are also recorded in the 
ontology, which contribute to the preciseness of 
information retrieval. 

This component contributes therefore to the 
adaptation to the changes, as well as to the exter-
nalization of the knowledge as it is conceived in a 
tangible form during conversations. 

BBuussiinneessss  pprroocceesssseess  
Information integration requires enriching informa-
tion with various contextual elements, for which 
processes are important factors, as they define the 
framework of completing tasks and cases.  

In a public administration environment, there are 
many processes that are regulated strictly by rules 
or legal prescriptions, which can be described in a 
process model, and a workflow can be built upon 
that. Processes are executed in SAKE by a work-
flow engine, while ontology are used to store user 
and event information during the process execution, 
always providing this way an adequate picture of 
the current state of the process in the semantic layer. 
This information is also exploited in the form of the 
business context, which is used by every other 
component. 

EExxtteerrnnaall  iinnffoorrmmaattiioonn  ssoouurrcceess  
As the organization is deeply embedded into its 
environment, it is crucial to monitor its events and 
changes. This is realized by a change notification 
system (CNS) in the SAKE system, currently fo-
cusing on textual information sources (e.g. legal 
regulations, as it was used in the trials). This facility 
enriches relations of the organization and its eco-
nomic environment with a minimal amount of hu-
man attention, contributing this way to the compe-
tence of fast adaptation of the organization. Noticed 
changes are delivered to the ontology of the se-
mantic layer while also notifying public administra-
tors to process them.  

PPrroocceessssiinngg  iinnffoorrmmaattiioonn  
One of the key components of the SAKE system is 
the attention management system (AMS), which 
provides the semantics-related functions described 
above, like the delivery of context-related docu-
ments and discussions in a given environment, as 
well as finding content-related information to a 
specific domain. AMS employs an ontology- rea-
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soning engine and executes various predefined and 
ad-hoc queries, delivering information to the user 
that are thought to be relevant according the rules.  

JJuussttiiffiiccaattiioonn  ooff  tthhee  aapppprrooaacchh  
SAKE approach for information overload was vali-
dated on three cases of public administration (PA) 
organizations located in three countries. These 
countries have common challenges as they are still 
struggling to meet the quality criteria of EU in several 
aspects of public services. This situation gets more 
difficult considering the above mentioned information 
and knowledge management related challenges, the 
complexity of activities of the Pas, continuous 
change of regulatory environment and their scope 
(regional, national, international). Three PAs on three 
different areas have been investigated: 

− LATA (Mestská časť Košice—Sídlisko 
Ťahanovce, Slovakia) pilot user has chosen the 
involvement of the public into the process of 
making local legal regulations by annotation of 
the city ward general binding regulation. 

− MEC (Ministry of Education and Culture, Hun-
gary): pilot process is the higher education 
portfolio alignment with world of labour needs. 

− UMC (Urząd Miasta Częstochowy, Poland) pilot 
process is the management of education insti-
tutions' material resources. 

All three cases concern knowledge and information 
intensive processes in the PA environment, suffer-
ing from the problems described in section one [10]: 

− Typically, huge amount of information and 
documents are processed from different sources 
(information overload); 

− large number of applicable laws, regulations are 
used; content of the employed knowledge re-
sources are monitored and controlled, as they 
frequently become subject of change; 

− special expertise is needed in the application 
and interpretation of law and regulations, be-
cause it is often not trivial and ambiguous; 

− documents and content items logically belong 
together and depend on each other (e.g. a 
regulation interprets a law) and are only valid in 
a certain complex application context (which 

region, which timing of events, which kind of 
citizen or decision, etc) in a lot of cases. 

Trials provided evidence that SAKE semantic- 
based knowledge management solution is a proper 
candidate to manage the previously detailed in-
formation and knowledge related challenges in 
public administration. According to the general na-
ture of the approach, results can also be extrapo-
lated to other organizations as well. 

CCoonncclluussiioonn  
Trials have verified that SAKE approach is an ap-
propriate solution for managing the balance between 
information push and pull via the workflow compo-
nent and the functionality of the semantic layer. 

As a result, processes investigated during trials 
became more transparent, faster, documented and 
controlled easier than before. Knowledge used by 
the pilot processes has been codified and available 
as explicit knowledge for other processes. A com-
mon conceptual framework was also provided in the 
form of the ontology, which was applied in the sys-
tem and besides, made the usage of concepts more 
clean on every area.  

Formalization of domain concepts also pointed 
out inconsistencies of applied concepts that should 
be corrected by the organization or in some cases 
the legislative bodies. Information retrieval was sup-
ported in the most favorable way via mapping con-
tent elements to ontology concepts by the seman-
tic-enhanced content management system. Fast 
discovery of changes in the environment of the or-
ganization was facilitated by change management 
component. Decision preparatory discussions and 
cooperation between stakeholders was supported by 
groupware system. Role of workflow was marginal 
considering the knowledge intensive trial processes. 
Data provided by the attention management system 
was also considered useful. 

It is also important to note that SAKE system and 
approach had some disadvantages as well. De-
veloping ontology requires great effort since it has 
to be tailored to the organizational domains and 
activities. It is also hard to determine what level of 
granularity is needed by the organization, which in 
turn affects the required efforts of ontology devel-



 

� Managing Information Overload 
 

 

50 SEFBIS Journal 2012 No.7 

opment. During the trials, lack of computer skills or 
missing trust can also cause difficulties in the sys-
tems' operation as the system may seem too com-
plicated to the users, which can hinder its usage. 
Lessons learned, experiences gained in SAKE 
project could be applied in several other fields and 
organizations. 

As a conclusion, it can be stated that large or-
ganization can benefit the most of this solution, 
especially large corporations or the public admini-
stration.  
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8. Cloud Computing Implementation 
CClloouudd  CCoommppuuttiinngg  IImmpplleemmeennttaattiioonn    

iinn  aa  HHiigghheerr  EEdduuccaattiioonn  IInnssttiittuuttiioonn  iinn  IIssrraaeell    
––aa  CCaassee  SSttuuddyy––  

 
1ISRAEL DAC– 2ZEEV DERZY  

1 Tel Aviv University, Israel, 2The College of Management, Academic Studies, Israel 
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Cloud computing has yet to mature academically, but the concept is rapidly accelerating and has become the 
focus of many conventions and conferences. In our opinion, this increasing interest is due undoubtedly to the 
economic crisis of 2008 and the fact that most organizations expect their IT departments to be more cost efficient 
and to lower costs. The safe road for IT cost reduction seems to lie with advanced technologies, such as grid 
computing, virtualization capabilities, high capacity storage systems, and high bandwidth, all of which are among 
the key factors in cloud computing. This paper presents a case study of the College of Management Academic 
Studies (COMAS). As noted by COMAS’s Chief Information Officer: "Implementing the cloud computing solution 
was quick, cheap, efficient, and effective, resulting in a high satisfaction rate among users."  
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MMoottiivvaattiioonn  
Based on the conclusion of the case study, we be-
lieve that the success of IT department in reducing 
costs must in the near future involve implementation 
of cloud computing. Although a risk is involved with 
storing information with a third party using cloud 
computing, we believe that security solutions, such 
as service-level agreements, redundancy, and encryp-
tion, will reduce the last barriers to cloud computing.  

In May 2010, the Israel Ministry of Education 
took the pioneering step of issuing a cloud com-
puting RFP (Request for Proposal). The RFP indi-
cated that the ministry was seeking to upgrade all its 
IT hardware infrastructure capabilities (serving 
4,000 schools) to cloud computing. The 139-pages 
RFP covered a large variety of aspects relating to 
future services that would be delivered by clouding 
computing. Ministry budgetary units welcomed the 
cloud computing RFP as an efficient, low-cost solu-
tion to the problem of rising IT costs. The RFP in-
cluded requests to deliver the following services: (1) 
communication services; (2) building and operating 
a private WAN; (3) managing and operating the 
servers' farm; (4) Web-hosting; (5) a help desk; (6) 
client-server infrastructure.  

Although the term "cloud computing" is relatively 
new, the concept behind the phrase is not [11],[12].  
There are many definitions for cloud computing [2], 
the most straightforward one describing it as "get-
ting computer services or resources from the 
Internet."  Other terms relating to cloud computing 
include the following [17]: (1) Software-as-a-Service 
(SaaS) –obtaining software-application services 
over the Internet; (2) Platform-as-a-Service (PaaS)– 
securing a computing platform over the Internet 
instead of having a local platform; (3) Infrastruc-
ture-as-a-Service (IaaS) – maintaining a computing 
infrastructure over the Internet instead of managing 
local servers. 

As noted above, cloud computing is gaining 
popularity among institutions of higher education 
[19] and [17]. We now present a case study of the 
strategy and cloud computing measures that were 
implemented at COMAS.  

According to Merrill Lynch, the annual global market 
for cloud computing is expected surge to $160 bil-
lion by 2012; $95 billion of this amount will consist of 
business and productivity applications. The main 
players in this area will be Microsoft [17]&[18], 
Google[10], Amazon[1], Yahoo[21],[22] and IBM[13].  
William E. McCracken, CA[5] Technologies Chair-
man and CEO, said in CA World 2010: “In recent 
months, many ask me whether I think that cloud 
computing is the IT future. I always reply that I don't 
think, I'm sure“ [14]&[23].  According to Marc An-
dreessen, founder of the Mosaic web browser and 
co-founder of Netscape, cloud computing is the story 
of the lifetime. Google CEO Eric Schmidt notes, “The 
cloud is a smart, complex, powerful computing sys-
tem in the sky that people can just plug into.” In order 
to reduce IT costs but to remain at the forefront in the 
range and quality of services it can offer its faculty, 
students, administration, and donors, COMAS im-
plemented five cloud applications: (1) a conference 
registration system; (2) a decision follow-up system; 
(3) a project-management system; (4) CRM for 
community- relations management, and (5) CRM for 
donor-relations management. 

MMeetthhooddoollooggyy    
At present, we hesitate to foretell what the outcome 
of cloud computing will be: Is cloud computing a 
passing buzzword used by promotion experts to 
brand IT products, or is it a technology with added 
value of its own?  Since cloud computing is an 
emerging field, and up to now implemented nar-
rowly only in a small proportion of organizations, we 
decided to investigate it by means of an in-depth, 
thorough case study. We obtained background in-
formation using RFP published by the Ministry of 
Education in regard to major issues critical to cloud 
computing. For our case study, we interviewed 
COMAS’ chief information officer, focusing on the 
reasons for and the process and characteristics of 
cloud computing implementation.  We then con-
ducted a preliminary qualitative evaluation of the 
evidence obtained during the case study. 
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LLiitteerraattuurree  RReevviieeww    

DDeeffiinniittiioonn  ooff  cclloouudd  ccoommppuuttiinngg  
Dothang [8] summarized 11 cloud computing defi-
nitions from various academics and practitioners, 
dividing this collection into three categories: (1) 
Virtualization, (2) Scalable resources on demand, (3) 
Maintenance and management. Although the vari-
ous definitions and characteristics created diversity, 
expressed complexity, and extended the flexibility of 
cloud computing, we focused on more narrow, 
simplified definitions, such as that by Katzan [11]: 
"Cloud computing is a technique for supplying 
computer services and providing access to software 
via the internet." Barnes presents another simplified 
definition: "In cloud technology, information is stored 
on servers owned by a third party" [9]. According to 
Barnes the existence of a third party, as demanded 
in cloud computing, serves as both an advantage 
and a risk. Cloud computing stimulators, charac-
teristics, and perceived benefits. 
Searching the literature on Cloud Computing re-
quired that the term be accompanied by additional 
keywords, such as “software as a service,” “infra-
structure as a service,” “platform as a service,” “data 
as a service,” “everything as a service – X-A-A-S.” 
Although the general notion of cloud is not new, 
different usages of similar technology were em-
ployed in the past. In previous decades, commu-
nication constraints delayed the flourishing of cloud 
computing; now, however, with fast internet capa-
bilities, cloud computing is relevant for many or-
ganizations and can offer a multitude of solutions. 
The notion of cloud is affected by numerous ele-
ments and factors. Dale [7] mentioned that band-
width was a basic requirement and that nowadays 
high bandwidth was a feasible resource. According 
to Dale [7] and Katzan [11],  the implementation of 
cloud computing as for any IT project required 
professional experts. The pressure to lower IT costs 
is a main stimulator for cloud [19], [17]. In this 
context, the notion of "green IT" has been acceler-
ating in recent years: the use of cloud computing 
can assist in reducing the need for, and the expense 
of, additional hardware. When a computer service is 
installed on a dedicated server, the payment is for 
100% of the server while the CPU is idle most of the 

time [15],[19]. But what organizations do need is 
scalability, and cloud computing offers maximum 
scalability. When a dedicated server is used, ca-
pacity is adjusted to the server's capabilities; but 
with cloud computing, capacity limitations are sub-
stantially reduced [19], [6]. 

RReesseerrvvaattiioonnss  aanndd  ppeerrcceeiivveedd  cchhaalllleennggeess  
Security issues in cloud commuting might not be 
resolved completely, especially since a third-party 
environment might be considered unsafe for most 
organizations [16]. Cloud demands that organiza-
tions depend on a third party. They may perceive 
this to be a lack of privacy, since the third party will 
have full access to an organization’s data. Although 
some actions might assist in reducing this risk, such 
as service-level agreements, redundancy, and en-
cryption, exposure in using cloud computing will 
always be considered higher than in an in-source 
environment [4]. 

CCaassee  ssttuuddyy    
As mentioned earlier, we conducted an in-depth 
interview with the chief information officer (CIO) of 
the biggest college in Israel (COMAS). The follow-
ing summary includes the presentation of percep-
tion of cloud computing in the opinion of the CO-
MAS's Chief Information Officer.  

The College of Management Academic Studies 
(COMAS), founded in 1978, was the first nonsub-
sidized, not-for-profit academic institution in Israel. 
It is the largest college in Israel, with more than 
12,000 students, 34,000 alumni, 1,000 academic 
staff, and 300 administrative staff employees. 
COMAS students have ranked in the top percentiles 
in different national examinations (e.g., Bar and 
CPA exams), and in professional success. CO-
MAS's seven schools and departments offer 12 
degree programs in the fields of Business Admini-
stration, Law, Media Studies, Economics, Computer 
Science, Behavioral Sciences, and Interior Design.   
The COMAS campus, spread over 40 acres, is 
located in the city of Rishon-Lezion, Israel’s fourth 
largest city, located just south of Tel-Aviv.  
Long-range plans call for eleven buildings, including 
dormitories, a faculty club, and a sports center. The 
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ICT infrastructure is based on more than 1,300 
desktops (PCs) and 150 servers, 80 of them virtual. 

The college’s CIO regarded the strategic op-
portunities that lie in adopting cloud computing: 
"There are different considerations moving services 
to the cloud computing environment such as re-
ducing costs, the possibility of using systems that 
already exist and only need to suit the needs of the 
organization, saving resources and manpower, time 
to market and others. It is inevitable that the majority 
of CIOs will obtain these benefits." He argued that 
the answer to the question of which services should 
be moved to the cloud environment should be 
backed up with answers to the following questions: 
(1) Is the operation a core operation\ activity\ 
process\ application?  (2) Is there a comparative 
advantage to install the services on local servers?  
(3) Is it much cheaper to get these applications over 
the cloud?  (4) Is timetable a factor? Fast imple-
mentation is needed? (5) What is the risk of data 
security and data protection?  

The CIO presented cases from COMAS: 

Case 1:   
COMAS employs two SALESFORCE systems. One 
system serves as CRM for community-relations 
management and the other system serves as CRM for 
donor-relations management.  The two old systems 
that we had were an ancient inheritance and no longer 
met our needs. There was a real need to upgrade 
them. Budget pressures obligated us to think about a 
cloud service, and SALESFORCE was a very good 
choice. The client would be not happy without a rea-
sonable solution to his daily work. These are two ex-
cellent systems, almost free of charge (COMAS had 
to pay for adjustment and assimilation). In addition, 
using a dedicated application generator sets a limits 
frame so that the user does not need to develop un-
necessary requirements that dramatically drive up the 
cost of development of an information system.  

Case 2:  
A "Decision-follow-up" system is used to support the 
process of tracking decisions and follow-up actions. 
The system offers an effective management envi-
ronment. During our quest to replace the system, 
we discovered different solutions that were avail-

able in the market. One solution, an expensive one 
that was suitable for large organizations, was not an 
option. A second solution was simple and basic, and 
with additional customization could provide another 
option in addition to cloud computing. We chose the 
cloud computing solution, investing additional re-
sources to adapt the new system and the users to 
each other. The final economic outcome resulted in 
saving thousands of dollars 

Case 3:  
Nowadays, we use a system called "Clarizen" for pro-
ject management in the IT department. The entire op-
eration of the IT department, for both current projects 
and future projects, relies on Clarizen, the use of which 
supports establishing an efficient and controlled envi-
ronment for all our IT projects. The Clarizen core en-
gine is a web-based server accessed by web browsers, 
using a user name and password. The system can be 
accessed from any Internet access point. In spite of the 
resources invested to adjust the system, its flexibility 
allows us to obtain the best solution the college could 
secure in terms of budget suitability and speed.  

Case 4:  
The last COMAS cloud computing usage at is a con-
ference registration system. All academic institutions 
around the world run conferences.  Looking for a 
system to manage the registration process was quick. 
We knew that systems ready exist in cloud, and all we 
had to do was to find the right one for the right price.  
Users were happy with our choice to deliver a good 
solution for a fair price within a reasonable time. 

The CIO elaborates his vision regarding cloud 
computing: In the opinion of COMAS's CIO, CIOs in 
other organizations are deterred by the notion of 
cloud computing. One of the reasons for this is the 
perception that information is much too important an 
asset. Moving organizational information to a third 
party environment could be considered a wrong 
action. The use of cloud computing must be backed 
by an understanding that the benefits cab exceed 
the potential risk. Nevertheless, with or without the 
doubts, cloud computing is going to change the way  
Chief Information Officers deliver information ser-
vices to their clients. The CIO’s conclusion about the 
situation at the College: We have migrated 5 of our 25 
systems to the cloud computing environment. Some 
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20 percent of our IT services are managed in the 
cloud environment, and that is just the beginning. 
Advanced IT solutions relating to cloud, such as grid 
computing, virtualization, storage systems and band-
width, are building up speed.  Indeed, Chief Informa-
tion Officers now consider them mainstream [20]. 

CCoonncclluussiioonn  aanndd  IImmpplliiccaattiioonnss    
The economic crisis and the pressure to lower cloud 
computing costs are causing IT departments to 
consider new solutions – either technological, or 
organizational. One solution seems to have a rapid 
success, that is moving their systems towards cloud 
computing. Higher education institutions in their 
zero-sum budget race will be highly motivated to do 
so. As we mentioned briefly in this contribution, the 
notion of cloud is not risk-free, but rapid develop-
ment in theory, applications and expertise would 
change the situation and the application environ-
ment soon. However, no doubt, cautious project 
management and deployment technologies must 
address risk mitigation in the cloud environment. 
Still the main barrier to using cloud owes, ironically, 
to data protection and security. As cloud develops 
and the barriers are overcome, it seems clear that 
IT infrastructures and applications will eventually 
become readily available commodities, with a con-
comitant reduction in IT department manpower [3]. 
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Since optical access provided in the most of settlements in Hungary, the bottleneck is the intra-settlement access 
network. Therefore my research focuses on NGN access network, on the analysis of NGA, however in case of 
small settlements it can apply to backhaul network also. With my survey I would like to get answer that how firms 
use internet, which are the relevant ICT for them and what it depends on. I consider it important to know the “ICT 
attitudes” of companies how depends on the economic factors and what the tendency might be expect in this 
area. The basis of answers of the survey, agro-enterprises use ICT at least of all. In their case, these services are 
not necessary for their activities because they communicate with partners and clients personally. Moreover, a 
change in this situation is not expected in the foreseeable future. Enterprises generally do not interested in new 
IT solutions and in rural regions they have a great backwardness in their ICT situation. 

 

IInnttrroodduuccttiioonn  
The fusion of telecommunications, information 
technology and media industries are perceptible 
generally, and it embraces more and more socio-
economic areas. These three industries we call IST 
(Information Society Technologies) on the whole 
and this signify its significant role in social ad-
vancement [24]. The convergence of the different 
telecommunication networks leads to the devel-
opment of an intelligent, uniform protocol-based and 
service-flexible network [2] which we known gen-
erally as NGN (Next Generation Network). This 
means the standardization of present mobile and 
different line networks [3]. Appearing of NGN is a 
natural process because this development gener-
ated by the market. Service providers supply their 

clients with more modern and cheaper technology; 
meaning the clients get all they need through a 
’one-stop’ service. The line, cable and mobile ser-
vice providers also have the opportunity to intro-
duce integrated service packs and they appear on 
each other’s market. Furthermore, the number of 
Internet subscribers is growing rapidly, new multi-
media and interactive applications with high band-
width demand are spreading, and costumers re-
quire ever faster and better quality services. This 
requires an increasing amount of data transmission 
at an ever increasing speed, but this becomes 
rather difficult on the existing networks.  

Those service providers that have been oper-
ating long ago can make capable their DSL (Digital 
Subscriber Line) technology networks to satisfy the 
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claims of near future, with relatively low expenditure. 
To build access network is much cheaper with op-
tical cable in case of greenfield investments. Fur-
thermore, in the long run, optical network tech-
nologies provide a solution, because this way there 
are no bandwidth limits. The optical based networks 
are capable of an immense amount of digital in-
formation transfer much more efficiently and, what’s 
more, at lower expenses [15]. Because of these 
reasons large-scale optical infrastructure devel-
opment is going on worldwide. For EU it is also a 
priority issue and it has developed different strate-
gies, programs for network development and pro-
vides financial support for implementation too. The 
development ideas are closely interlinked with 
governmental supports which help to those regions 
where there is no or not suitable high speed network 
infrastructure and the return of investment is not 
provided on market conditions [5]. 

BBrrooaaddbbaanndd  ddeevveellooppmmeenntt    
Rural development issues were addressed in the 
context of the eEurope Action Plan. Focus areas 
here included flexible and remote working methods, 
eBusiness within craft and other rural sectors, rural 
access to eGovernment services, and technologies 
for improving rural broadband coverage. This theme 
is being continued under eEurope’s successor ini-
tiative, where inclusion is one of three main pillars. 
Making ICT products and services more accessible, 
including in Europe’s less-developed regions, is an 
economic, social, ethical and political imperative.  

The rural context was addressed through the 
proposed European Network of Living Labs, an ac-
tion under i2010’s innovation pillar. Living Labs are 
large-scale regional testbeds – formed as pub-
lic-private partnerships – that focus on user-driven 
innovation within ‘real-life’ settings. They pay close 
attention to the human dimension of technology so 
as to aid the successful societal deployment of new 
applications. A number of EU-funded research pro-
jects have addressed the technical and economic 
obstacles involved in rural broadband access: 
− RURAL WINS Roadmap for ICT Solutions for 

Rural Areas and Maritime Regions 
(www.ruralwins.org) 

− A-BARD Analysing Broadband Access for Rural 
Development (www.a-bard.org) 

− BEACON The Potential Socio-Economic Impact 
of Broadband Access and Use on New Forms. 
(www.ovum.com/beacon) 

− CAPANINA (Communications from Aerial Plat-
form Networks Delivering Broadband Commu-
nications for All (www.capanina.org). 

ICT brings rural communities new solutions to eco-
nomic, social and environmental challenges. eBusi-
ness can do much to strengthen the vitality and 
sustainability of agricultural and related industries. 
The digital enabling of rural industries can help with 
collaboration, with links to urban communities and 
marketplaces, and with improvements in product 
quality and service efficiency. And new digital solu-
tions can help farmers and others to better manage 
the rural environment. One characteristic of the ag-
ricultural sector is that it consists predominantly of 
SMEs and micro-businesses, which have tradition-
ally been slow to adopt ICT solutions. New ICT ap-
proaches, however, offer solutions that will be as 
applicable to the small business as to the large. 
Important supported projects connecting the Agri-
Food Rural Value Chain were the following: 

− AFORO Agri-Food Roadmap: A Vision and 
Work Plan to Implement Future RTD Trends for 
the Transformation of Agri-Food Industries into 
Digital Companies (www.aforo.net) 

− GOODFOOD Food Safety and Quality Monitor-
ing with Microsystems 
(www.goodfood-project.org) 

− AMI@NETFOOD Development of Long-term 
Shared Vision on AMI Technologies for a Net-
worked Agri-food Sector 
(www.ami-netfood.com) 

− C@R Collaboration@Rural. A Collaborative 
Platform for Working and Living in Rural Areas 
(www.c-rural.eu). 

NNGGAA  ddeevveellooppmmeenntt  iinn  rruurraall  rreeggiioonnss  
NGA networks are seen as important instrument to 
bring competition and dynamism in the broadband 
sector in rural areas [23]. And it has an effect on 
other economic sectors also. The growing avail-
ability of high bandwidth is likely to enhance busi-
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ness growth opportunities for service providers [21], 
furthermore it can enhance economic opportunities 
in rural areas by stimulating the development of 
home businesses and telecommuting and by fa-
cilitating access to education and training [14].  

Demand for the convergence of line and mobile 
networks primarily arises from the service side 
provided for clients, and network developments are 
increasingly dependent on marketable services [1]. 
A service is marketable if consumer demand exists 
and is coupled with purchase power. No company 
can know for sure the marketable service spectrum 
and profitable distribution methods for them. Intro-
duction of new services requires big investment and 
it is risky, therefore the future vision is vague. The 
main factors which affect the developments are: 
− distance of customers 
− general economic characteristic 
− characteristic of enterprises. 

The first key factor in costs is the distance of the 
customer. Thus, more densely populated areas are 
far less expensive in terms of investments per 
customer [10]. The people’s relation with broadband 
access is also important. Ryszard Struzak lays 
down as follows: The fact that half of the people 
surveyed do not need or want high speed access at 
home may indicate that a significant part of society 
has another hierarchy of needs and values, and 
does not know, does not understand, and/or does 
not appreciate the benefits such access can offer. 
Bottlenecks are households and small enterprises 
in rural areas and poor social strata. To change this 
attitude, additional stimulus programs and re-
sources are required [25]. There is little information 
about broadband usage and the types of services 
that customers choose more frequently based on 
their socio-economic background [13]. 

The second factor group is the general economic 
characteristic. Inside in this feature a very important 
fact is the types of the economic sector, which are 
typical in the given region. Economic performance is 
lower in those regional economies that highly geared 
towards agriculture and manufacturing sectors and 
have relatively low incomes. It results lower ICT 
spending, fewer investment, infrastructure and ser-
vice development [22]. Furthermore ICT characteris-

tics of public sector which on regional level means 
local governments and public bodies have to be 
considered. 

The characteristics of enterprises (penetration, 
usage, etc.) got in the third group, because in 
Hungary small and medium sized enterprises mean 
one of the biggest business sector considering their 
number. If these factors do not reach a sufficient 
level of development, telecommunication compa-
nies are not willing to invest in modern infrastructure 
development in rural areas because the expected 
profit is of high uncertainty [16]. About it, the large 
and medium sized cable companies typically oper-
ate in both metropolitan and non-metropolitan areas, 
the small companies almost exclusively operate in 
rural areas. In contrast to the large cable providers’ 
billion dollar upgrades, the infrastructure of small 
companies often decades-old, obsolete, and, they 
often serve only a few thousand, if not a few hun-
dred, households [26]. Therefore, state intervention 
and initiatives are necessary to redress market 
failure [16], but in this case, the efficient allocation of 
financial resources is also important. 

Furthermore, with realization of investment, 
development analyses will play an important role. 
The main goal of these analyses is to answer the 
question whether or not the investment in the cho-
sen broadband access technologies is profitable 
[28]. Since it is such investment, which covers lar-
ger geographical area, can be relevant to measure 
the efficiency on regional or settlement level. In this 
article I present the broadband situation of Hungary 
and I analyze characteristics of a settlement in re-
gard of NGA infrastructural readiness and usage. 

TThhee  lleevveell  ooff  mmaarrkkeett  ddeevveellooppmmeenntt  
I present the ICT situation of Hungary compared 
with the EU by two well-known indicators: one is the 
NRI (Networked Readiness Index), the other is the 
E-readiness index. I chose NRI because my re-
search is related principally to the access and us-
age of NGN infrastructure. NRI contains such 
economic, social and technological elements which 
related to broadband network. I chose eReadiness 
index because I targeted the SME sector which is 
the most critical economic industry in the usage of 
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networks. This indicator mainly shows the quality of 
connection between SMEs and broadband net-
works, but it includes a lot more factors. eReadiness 
of a SME is defined here as the ability of an SME to 
successfully adopt, use and benefit from informa-
tion technologies such as e-commerce [8]. How-
ever, the Hungarian NRI scores not worsened during 

the period analyzed, the country slid down regarding 
to its rank place. This is due to the fact that other 
countries, which were behind us before developed 
quickly. In 2006 and 2011 we reached higher score. 
In addition to this the results of network development 
projects.  

 

 
Figure 9-1. ICT development of EU countries  

 
As a good overview, there are visualized summaries: 

− Figure 9-1. (Source: own editing based on the 
data of [27], [7], [6]) shows the NRI and eReadi-
ness scores of EU Member States and the GDP 
per capita (in PPS) which represents the eco-
nomic situation and its relation with ICT devel-
opment. 

− Table 9-1. shows the Hungarian ranking in the 
two most important ICT indexes. OECD esti-
mates 26 Mbit/s average advertised download 
speed of service providers in Hungary [20]. 
Furthermore the most settlements use optical 
technology on backhaul network, the upgrading 
of access networks (last mile) is continuous. The 
number of broadband subscriptions is almost 
265 thousand via FTTx   and more than 166 
thousand via Docsis 3.0 (Data Over Cable Ser-
vice Interface Specification). On the latter net-
works there are further more than 400 thousand 
subscriptions, where in case of the terminal 

equipment (modem) change, above 30 Mbit/s 
access could be reached. Thus, the share of 
subscriptions with bandwidth in excess of 30 
Mbit/s was 23,3% in 2012 February [18]. This is 
a very good result, but the capacity utilization is 
rather depends on the socio-economic charac-
teristics of a given region.  

− Table 9-2. shows the current ICT situation of 
Hungary. The state-organized methods play 
important roles in increasing of usage intensity. 
eAdministration is gradually replacing the pa-
per-based administration. This took effect on not 
only growth of digital literacy, but also working 
time save, simpler and cheaper administration 
services. Obviously, the conversion is slow, but 
the results obtained so far are very important for 
individuals and enterprises equally. In 2,5 years 
the number of Client Gate registrations in-
creased by 41% since the beginning of 2009. 
Currently more than 1 million person use the 
system [4]. 
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Table 9-1. Rankings of Hungary in NRI and E-readiness index (Data source: [27], [6]) 
 

Year 2006 2007 2008 2009 2010 2011 

NRI ranking (Number of ranked 
countries) 33 (122) 37 (127) 41 (134) 46 (133) 49 (138) 43 (142) 

NRI ranking (among EU-27 
Member States) 

17 19 20 20 20 21 

NRI score 4,33 4,28 4,28 3,98 4,03 4,30 

E-readiness ranking (Number of 
ranked countries) 32 (68) 34 (69) 33 (70) 35 (70) 35 (70) n.d. 

E-readiness score 6,14 6,16 6,30 6,04 6,06 n.d. 

 
Table 9-2. Several indicators, which reflect the ICT situation of Hungary 

 

Year 2006 2007 2008 2009 2010 2011 

Number of internet subscription 1 329 620 1 832 023 2 310 914 2 803 543 3 341 464 4 324 810 
Number of mobile internet subscriptions 199 784 356 721 570 835 933 000 1 306 912 2 154 842 

Number of Client Gate registrations 420 534* 556 238* 694 598* 801 688* 976 527 1 134 109 
IT expenditure (% of GDP) 1,8 1,7 1,6 1,9 1,8 n.d. 
Communications expenditure (% of 
GDP) 

4,7 4,3 4,2 4,5 4,1 n.d. 

ICT market (in billion euro) 6,1 6,4 6,7 n.d n.d n.d 

Number of registered SMEs 1 183 046 1 232 804 1 560 493 1 591 612 1 643 604 1 650 648 
Unemployment rate 7,5 7,4 7,8 10 11,2 10,9 

Only local notary’s offices; n.d. No data is available 
 

With spreading of the Internet, farmers must to 
manage their different administrative affairs elec-
tronically nowadays. For example: subsidies, tax 
affaires, or the necessary forms and application 
forms downloading and uploading from/to the of-
fices, and many things which are necessary for 
administration offices and farmers. The communi-
cation involves a great amount of data transmission, 
moreover these data very confidential. It requires 
for a reliable network that satisfies all demands in 
the long run. So apart from the multimedia content 
providers, appear the demand for such network on 
the part of different offices and institutions. 

RRoollee  ooff  tthhee  ggoovveerrnnmmeenntt    
Development of networks with high speed is on the 
agenda worldwide. Developments will be carried out 
in two ways: by service providers, on business basis 

or with national and European Union assistance. In 
order to remain competitive and provide adequate 
new services the service providers require high 
bandwidth and develop their infrastructure. Certainly, 
they build infrastructure where the environment fa-
vourable, namely the number of subscribers per unit 
of land are relatively high to recover the cost of in-
vestment within a fairly short period. But in Hungary 
most of the population lives in rural areas, for them 
the broadband access also has a key role to play. 
About it, EU also supports to build infrastructure, it 
provides financial resources, and this is an important 
issue in Europe 2020 strategy.  

A dense networking infrastructure to support 
digital communications is the obvious backbone of 
any information society. New broadband and wire-
less technologies are being funded and developed 
so that eventually all citizens and businesses in ur-
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ban and the most rural areas (the last mile and the 
last inch) will be connected. Deployment of broad-
band will not happen overnight. Upgrading, replacing, 
and adding to communication infrastructure is not 
cheap. For service providers the turnover of invest-
ment is crucial. Service providers develop the infra-
structure those cities where the demand for info-
communication services is appropriate for them. But 
such rural regions where the expected profit do not 
exceed a certain level from the investment, the de-
velopment requires state support. State can influ-
ence the investment decision process of local gov-
ernments and enterprises in its interest by indirect 
devices, because they are independent entities and 
the final decision about an investment is theirs [9]. In 
Hungary the most effective device is the investment 
capital grant. The most project based on it, so the 
telecommunication enterprises and local govern-
ments got substantial amount of support for NGN 
development. This could reach 90% of the total in-
vestment value.  

Between 2004 and 2006 one of the most im-
portant tender related to broadband network de-
velopment was ECOP-4.4.2 for local governments. 
The aim of the project was to develop those areas, 
which were less attractive in a business point of 
view. To attain these goals Hungary spent 42,5 
million Euro. Another tender for the same aim was 
the ECOP-4.4.1 for telecommunications companies, 
but this was not as popular construction as the 4.4.2. 
The support amount was more than 8 million Euro. 
Later, in 2007, the state announced another similar 
tender, that was the EDOP-3.3.1 and the overall 
amount of support was 12 million Euro [12]. Cur-
rently firms and companies may submit tenders for 
EDOP-2011-3.1.2, which aim is to build up broad-
band backhaul network in those areas, which don’t 
have optical network connect yet. Thanks to these 
projects broadband infrastructure built up in those 
regions where it wouldn’t have been possible 
without state intervention, on commercial basis. 

There is backwardness also in usage of internet 
also. Since, EU has given financial sources to in-
crease the usage intensity. This helps the return of 
investments and the most important was the eHun-
gary Program. Our country has made significant 
progress towards information society by projects 

which linked to the Hungarian development plans 
and investments of service providers. New services 
and telecommunications business models showed 
up, the number of subscription for fast data connec-
tion is growing continuously, and the speed of access 
network is more and more fast thanks to the devel-
opment of last mile part of network. The Digital 
Hungary program is the Broadband Strategy for the 
period of 2009-2014. The program has 3 major ob-
jectives. The first one is to give citizens equal op-
portunities, improve their quality of life and well-being. 
The second one is to increase the adaptability and 
competitiveness of enterprises [17]. The third one is 
the simpler, transparent, cheaper and more efficient 
operation of the state that is a more pressing task on 
the basis of NRI index. 

BBrrooaaddbbaanndd  nneettwwoorrkk  ddeevveellooppmmeenntt  
Hajdúböszörmény is a rural settlement which is a 
typical in the North-Hungarian region and its main pro-
file is agriculture. It has three peripheries (Hajdúvid, 
Bodaszőlő, Pród) which are relatively far from the 
center of the town. Hajdúnánás and Hajdúdorog are 
also related to the micro-region. The town won several 
tenders for developing its e-readiness. The aim was to 
inspire the usage of ICT infrastructure both in business 
and in private sector. One significant project among 
these was to realize a local government that can pro-
vide a lot of eServices for inhabitants. For this the town 
obtained a subsidy of more than 450 million Ft. The 
town won another important project in 2006, which 
name was ECOP 4.4.2 for broadband network devel-
opment. For the investment it got 150 million Ft, but it 
had to ensure 25% from the total investment value. 
Thanks to the tenders, broadband access have pro-
vided by optical network and wireless tools for Hajdú-
böszörmény and its surrounding areas.  
The aim of the project was to make close up the 
town for evolved regions of Hungary and the EU. 
The authority hoped if the opportunities of commu-
nications get wider, enterprises will be able to join 
easier to economic progresses and exploit their 
capabilities and chance of broadband network. In 
this way they will operate more efficiently and pro-
ductively. One of the most important target was to 
reduce the unemployment rate by indirect ways, 
because the biggest problem of the town in the past 
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years was the migration of young generation. 
However there were several service providers in the 
town before the development that offered fast ac-
cess network, that is why optical network is crucial 
for future developing. The aim of my research is to 
find out whether these tenders reached the planned 
targets, which are the effects of the realized infra-
structure for the socioeconomic situation, ad-
vancement and development of the town. 

SSuurrvveeyy  oonn  SSMMEEss  NNeettwwoorrkk  SSeerrvviicceess  
My research focuses on rural micro, small and me-
dium sized enterprises, and their significant socio-
economic role. In my survey I would like to get an-
swer that how firms use internet, which are the 
relevant ICT for them and what it depends on. I 

consider it is important to know the “ICT attitudes” of 
companies, how depends on the economic factors 
and what tendency might be expect in this area.  

For this I asked several SMEs from the settlement 
to fill my survey. The respondents were the leaders of 
the enterprise, because they make decisions of it ICT 
development. In the town approximately 2000 en-
terprises operate. The number of SMEs which I in-
terviewed was 88. The analyzed question groups / 
topics were the following in the questionnaire: 
− ICT infrastructure background and the costs 
− Opinions of its utility and advantages 
− Usage of internet services 
− The need for ICT developments and new 

broadband services in the future 

 

 
Figure 9-2. Distribution of sample SMEs by economic activities and number of employees 

 
The sample represents well the enterprises of the 
town. Figure 9-2. shows, that the most important 
sector is the service and commercial businesses 
and those firms that are related to the agriculture 
sector. The three most important ICT tools used by 
companies to their activities are: the fixed and mo-
bile telephony and the computer. This is a fairly 
good result, but we can say that the IT devices can 
reach much more positive results if they connect to 
the internet or local network. The wired internet 

penetration among respondents over 90%, but in 
many cases the private usage is the typical. The 
mobile Internet is becoming more popular, more 
than 33% is using among the companies ques-
tioned. They are mainly engaged in commerce and 
service activities. For them, mobility is very impor-
tant, because most of them work outside of the main 
location of the organization. The most popular ser-
vice provider is the Hungarian Telecom, despite that 
the number of service providers is relatively lot in 
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the town. The speed of wired Internet is less than 10 
Mbit/s from the more than half of respondent com-
panies and 20% could not tell what speed internet 
subscription they have. Figure 9-3. and Figure 9-4. 
show the opinions concerning the internet useful-
ness. But they admitted that it help to save time, 

communication with partners, customers, and the 
administration with public organizations. The survey 
showed that companies consider importance of the 
website and its content. E-commerce is not pre-
ferred among the SMEs, since they have local 
customers mainly. 

 
 

 
Figure 9-3. Result of the question: “How important these factors in your opinion?” 

 

 
Figure 9-4. Result of the question: “How internet help these activities?” 

 
 
The result was not surprising regarding to usage of 
internet services. The most dominants are sending 
e-mails and searching general information. Unfor-
tunately, the micro-enterprises related to agriculture 
(individual and family farms) chose these two ser-
vices in almost all cases. The larger companies use 
internet for relationship with partners and clients 
and for marketing and innovation goals also. The 
e-commerce activity is very low, but in purchasing 
and sales, it has effect reducing costs. It’s hard to 
say forecast what will be the tendency for a decade 

later, since that is impossible in our rapidly changing 
world. But that’s sure that the catching-up of SMEs 
will be slow process. An IT outsourcing service 
provider interviewed almost 9000 enterprises in 
Central-Hungarian region to know their IT maturity 
and they interest in new IT solutions. It found out 
that SMEs have more than one decade back-
wardness in their IT systems [19]. If the situation 
such bad in the most development region of the 
country, the backwardness in my analyzed region is 
much larger. The basis of answers of the survey, 
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agro enterprises use ICT at least of all. In their case, 
these services are not necessary for their activities 
because they communicate with partners and cli-
ents personally. Trust is very important factor for 
them. They sell the products and carry out the 
purchase just few places. In addition, a change in 
this situation is not expected in the near future. 
Enterprises not interested in new IT solutions, such 
as Cloud Computing. They not trust about it and 
only 10% considering taking a remote software or 
data server. 

CCoonncclluussiioonn  aanndd  ffuuttuurree  ppllaannss    
Probably the usage of the capacity of NGN network 
will be low level and it has an effect on economy 
also. This means that efficacy of enterprises lower, 
they reach smaller income and in the long run there 
is revenue forgone for the government. In order to 
achieve a better level of usage, ranking the devel-
opment areas is important. Which projects are re-
quired in a given region or settlement. The final 
result can be a regional indicator for easier deter-
mining the broadband situation of regions and set-
tlements. By it we can ranking the regions or set-
tlements in respect of factors related to network 
infrastructure. We can be identified those areas 
which show gaps before the building up of infra-
structure. About the structure of the index the 
backwardness can be identified in two ways. On the 
one hand, which stakeholder group (households, 
enterprises of public sector) shows the largest gap, 
can be exactly determined. On the basis of it the 
selection of target groups will be easier. On the 
other hand the objectives also can be determined, 
namely, infrastructure, information technology as-
sets or human resource development is necessary. 
The rank can help to realize targeted developing 
and improving of infrastructure, furthermore this 
enables to intervene on that place where is bottle-
neck. For calculating the index I wouldn’t use only 
those data which measuring directly (e.g. number of 
accesses and their speed), but I also take account 
of actually use, capacity utilization, readiness of 
people, penetration of different e-services. And the 
characterizations of SMEs also can involve in the 
calculation. 
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10. Ontology Based Testing System 
SSTTUUDDIIOO::  aann  IInnnnoovvaattiivvee  OOnnttoollooggyy  BBaasseedd  eeLLeeaarrnniinngg  aanndd  AAddaappttiivvee  
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This paper is based on the project of ‘Multichannel Adaptive System Training for micro, small and medium 
Enterprise’ – MASTER  - in the frame of the Leonardo da Vinci. The project’s aim is to introduce an innovative 
e-learning solution combined with adaptive and multichannel distribution of services and domain-specific con-
tents (in the field of Strategy Management, Project Management and Internationalization) for Polish SMEs. The 
competitive advantage of the project is to facilitate the Polish SMEs to reach easier the international market.  
Advantages of this solution: to cut training costs (logistics) and to improve individual and organizational 
knowledge anywhere and anytime and. The system is also a good solution for knowledge transfer of common 
knowledge specialized for SMEs. The ontology-driven approach based on CAT (Computer Adaptive Testing 
method) supports the whole learning cycle, discovers the knowledge gaps of individuals and offers customized 
learning materials to bridge over the dependences. At the end of the paper future development plans are out-
lined. 
   

IInnttrroodduuccttiioonn  
This paper’s aim is to introduce the MASTER pro-
ject1 and theoretical background and practical ex-
periences of the testing method which is applied 
during the training courses.  

The MASTER project was born five European 
partners’ significant contribution (Techin and 
SOOIPP as Polish partners, Merig and FHJ –as 
Austrian partners, Dida and Innova – as Italian 
partners, and Corvinno – as Hungarian partner) 
under the Leonardo da Vinci umbrella as a Transfer 
of Innovation project.  

The MASTER product has been developed from 
two EU-funded projects namely TrainSME (MERIG) 
which brings eLearning methodological experience 
to train SMEs and ContSens (Corvinno) which pro-
vides distance learning methodological background. 
Studio platform (developed by Corvinno) is also an 
important pillar of the project, on which the MAS-
TER product runs. The Studio itself is an ontol-
ogy-driven eLearning solution with using Computer 
Adaptive Testing method. The next sections high-

                                                      
1 Multichannel Adaptive System Training for micro, small and 
medium  http://www.masterenterprise.eu 

light the Studio’s infrastructure design and its main 
functionalities. It helps better understanding the 
philosophy of the system background and gives 
alternatives for the future perspectives should how 
to develop the testing process with using computer 
adaptive testing approach. 

BBaacckkggrroouunndd    
The main concept behind of the Studio is to create a 
learning environment where knowledge gaps are 
discovered using detailed exploration of semantic 
relations and knowledge mapping in a particular 
field [1].  Based on previous researches [2], [3], [4] 
the Studio has been developed as an eLearning 
environment which actively supports the full learn-
ing cycle combined with wide-spread mobile tech-
nologies in which the students/users can improve 
their knowledge individually anywhere and anytime. 

SSeerrvviiccee  AArrcchhiitteeccttuurree  
This section focuses on the Studio’s Service Ar-
chitecture (see Figure 10-1) which covers learning 
infrastructure with describing the repositories and 
system specifications. The service architecture 
consists of three main pillars namely the semantic 
layer, data layer and communication layer. Each 
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layer has significant role in the system.  The se-
mantic layer consists of the Adaptive Testing Engine, 
Content and Ontology Presentation tools. These 
components provide the heart of the system.  The 
data layer contains a collection of ontology data, 
content data and test data. Communication layer 
serves as the main component to support the in-
teractions between the users and the system (Test 
module) through a Learning Manager System.  

 
Figure 10-1. Service Architecture of Ontol-

ogy-driven Environment (Corvinno) 
 
The Learning Manager System (LMS) provides an 
entry point to the Studio learning environment 
where the users can test their knowledge. The LMS 
directly connects to Test Bank, the Ontology and the 
Content Repositories. After the login process the 
Adaptive Testing Engine helps to walk through the 
ontology with the help of questions attached to each 
knowledge area. The users answer the questions 
that are sent by the Adaptive Testing Engine within 
the LMS [5]. After finishing a test the customized 
learning materials are available for studying. 

There are several support tools and important 
functionalities of the system. One of these is the 
localization. The localization covers in great extent 
the translation of content and it is defined as a mul-
tilingual framework. It ensures that after the lan-
guage selection the user interface, learning mate-
rials and test questions are available on the se-
lected language.  

EEdduuccaattiioonnaall  OOnnttoollooggyy    
There are several ways to represent knowledge, but 
the challenge is to conceptualise the relations 
among the elements. The ontology is a good solu-

tion to solve this issue. The ontology is more than 
collection of words it contains logical relations, 
axioms and concept taxonomies [6].  

In our case the ontology is an explicit specifica-
tion of a conceptualization [7]. The ontology model 
is a set of interconnections among domain-specific 
knowledge areas and elements in a particular field. 
The pieces of knowledge should be considered as a 
network of knowledge elements and areas (see 
Figure  10-2).  The relations among the nodes might 
be defined as ‘requires knowledge of’, ‘part of’ and 
‘refers to’. The knowledge area is the basic com-
ponent of the ontology that belongs directly to the 
curriculum. The knowledge element can be used as 
basic concept, example or theorem, which is di-
rectly related to one or more knowledge areas [3]. 

 
Figure  10-2. Illustration of knowledge areas’ con-

nections [8] 

DDeevveellooppiinngg  aa  ttrraaiinniinngg  sseessssiioonn  
There are several attempts and examples [9], [10] 
how the ontology could be constructed. Before 
building an ontology model it is necessary to pay 
attention to the milestones and stages which are 
recommended to document and follow up. The main 
stages are the following [6]: 
− Specification (scope, collection of requirement) 
− Conceptualization (use knowledge elicitation 

techniques to extract terms based on different 
resources – books, text, interviews etc.) 

− Integration 
− Formalization 
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− Implementation (defining the technology which 
are applied to implement the ontology)  

− Controlling of the implementation – feedback 
− Maintenance (updating the ontology elements 

and/or the relations).  

In case of building an ontology model the domain 
has to be defined on the basis of the users’ re-
quirement and training preferences. After the do-
main selection it has to be defined the knowledge 
areas and their relations regarding the domain. It is 
should be mentioned that one of the basic concepts 
is to create the ontology in English as lingua franca, 
after then it is translated into the appropriate lan-
guage/s. Having taken into account this essential 
part of the ontology building, in the frame of MAS-

TER project one of the first activities was the 
analysis of the Polish SMEs’ needs. The survey 
categorized as follows:  
− company background 
− current education and training situation 
− preference of training materials. 

One of results of interviews and questionnaires was 
the content specification. The Polish SMEs have 
pre-ferred training for management areas especially 
in the field of Strategy Management, Project Man-
agement and the Internationalization. Regarding 
the specific requirement an initial ontology for 
MASTER has been developed (a part of the domain 
ontology is illustrated in the Figure 10-3).  

 

 
 

Figure 10-3. Connection of knowledge areas (Corvinno) 
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LLeeaarrnniinngg  CCoonntteenntt    
After building the domain ontology the next step is 
to collect the specific content. The ontology pro-
vides the underlying structure of the domain- and 
subdomain-specific learning materials. The learning 
materials are based on wiki format and each mate-
rial can be a text, an image, even audio and video 
materials or combination of these.  Each element 
and knowledge areas in the ontology model has 
customized learning material (see Figure 10-4). 

These customized learning materials’ aim is to 
bridge over the deficiencies and provides a good 
solution to improve the missing knowledge areas of 
the test taker. Develop of Learning Content 
− Collect existing content or, if necessary create 

new one regarding the knowledge area 
− Attach the selected content element to the ap-

propriate knowledge element of the ontology 
− Design the content in wiki format. 

 
 

 
 

Figure 10-4. Customized Learning material (Corvinno) 
 

CCoommppuutteerr  AAddaappttiivvee  TTeessttiinngg  ((CCAATT))  
The test is a good tool to measure and examine the 
individual knowledge in a particular field.  Many 
types of theories exist for testing a student’s/user’s 
knowledge. Our adaptive testing solution is mostly 
based on Linacre theory [11] and the basic princi-
ples of the Computerised Adaptive Testing (CAT) 
are formulated by Thiessen and Mislevy [12]. The 
tests and the testing procedure should meet all of 
the following requirements: 
− the next test item/question depends on the an-

swer on previous question, 

− test can be taken anytime, no need of 
group-administered testing, 

− after the answer is confirmed there is no chance 
to change it, 

− provides a cue to move on to the next question in 
the questioning sequence[13]; if there is no more  
knowledge element of the domain ontology the 
questioning finishes. 

− the examinee is not allowed to skip any of the 
questions and  

− the questioning process is fully controlled 
− using different predefined testing algorithm 
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− measuring users’ satisfaction  
− data protection (with using authorization) 
− reliability (the system should work undisturbed 

during on the different capacity levels eg.: peak 
time)  

− statistical reports for users and for modera-
tors/teachers 

− activity monitoring. 

In our implementation the method for driving 
through the content is the multiple choice test where 
question takings are depended on the correct or 
false answers of the test taker. Advantage of the 
system is that for each ontology element (knowl-
edge area/knowledge element) learning materials 
and test questions are assigned. It means that each 
ontology element has at least one question (in the 
appropriate language) with three false and one 
correct answers and the related learning material, 
too. For this reason the testing algorithm walks 
through stepwise ontology element by ontology 
element, as long as the test taker answers correctly 
and exist more elements which are not asked pre-
viously in the sequence.  

After completion of a test the system provides a 
detailed evaluation of the test taker’s performance. 
The following information is available for the user [5]: 
− number of questions, which have been an-

swered 
− list of investigated knowledge areas (indicated 

which was answered correctly or incorrectly) 
− links to customized learning material 
− other statistical data related to each knowledge 

areas.  

The algorithm behind of the test is based on the 
ontological hierarchy of the domain. As it was men-
tioned previously the aim of the learning system is 
to discover the knowledge gaps of individual 
learners/users. For this reason we have to find a 
method which meets with this requirement. 

If the user answers the successive test question 
correctly related to knowledge area and the answer 
will be accepted as correct then a new question on 
the horizontal level of the ontological hierarchy will be 
posed. This process is repeated till there are no more 
questions on the same level. For those knowledge 
areas which were accepted as known, the user re-

ceives question from their sub-knowledge areas or 
knowledge elements coming next in the hierarchy.   

The recursive algorithm’s main goal is that only 
those knowledge areas should be accepted where 
the sub-knowledge areas are also proved to be 
known as long as the questioning has reached the 
knowledge element level. In order to fine tune the 
acceptance level, an acceptance threshold is built in, 
by default 50. If there is no more investigated 
knowledge areas the test finishes. The length of the 
test in time and the number of questions is unpre-
dictable because it is strongly depend on the user’s 
then knowledge.  

The system is not used for examination purposely. 
Examination is for also to discover knowledge gaps 
and the result of test appears in a performance 
feedback namely in marks. The goal of the tester is to 
achieve maximum performance in a given, usually 
short time. During this exercise adrenalin is on high 
and mainly the short term memory is used and the 
understanding and the deepening the knowledge are 
not primary objectives. In contrast with examination 
the Studio is designed and used for learning purposes. 
Time saving is not a first level objective and if the user 
wants to use any other resources it is not against our 
intention. The performance feedback is rather based 
on the test’s result and it is reported primarily to the 
user. It is his/her responsibility to take it seriously or 
not, deciding on continuation or termination, doing a 
successive test at once or next day, etc. 

Due to the character of knowledge test applica-
tion mentioned briefly in the previous paragraphs 
and the users mentally are prepared for taking an 
exam the earlier test resulted some kind of misun-
derstanding, in some cases frustration. It was sur-
prising us as well how difficult to change the em-
bedded behaviour and the scholastic stereotypes 
how strongly influence the attitude of even adult 
users. Therefore it is very important to explain in 
details what testers will see, will get and what is the 
expected attitude and responses. Frequent com-
plaint was the lack of continues and real time 
feedback of the actual performance. We met sev-
eral times with the concrete request for a gadget 
showing the elapsed time or the questions to left or 
ratio of good an-swers of total etc. After explaining 
them the knowledge test is not a game against the 
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clock and we do not want to influence them how 
long they deal with the test, most of them under-
stood and their performance also improved.  

FFuuttuurree  ppllaannss  
The already taken tests and their evaluation chal-
lenged as to improve the testing algorithm in order 
to fit better to the knowledge gap discovery ap-
proach. At this moment the testing algorithm is 
based on top-down method which starts from the 
top of the ontology (asking those knowledge areas 
which cover the domain in general) and then those 
which require deeper knowledge of the given field, 
therefore they are frequently asked ontology parts. 
If a user takes more tests during the training, it can 
happen that s/he receives the same question at the 
beginning of a re-started test. To solve this problem 
more questions should be created and assigned to 
top knowledge areas. The other problem which 
arises from the mentioned weakness, if the ontology 
vertically deep (see Figure 10-5), or the number of 
the ontology elements is relatively high the ontology 
walks through takes long time. There is a need to 
reduce the test volume in time (maybe number of 
questions) with-out losing the knowledge discovery 
power of the system.  

The other interesting issue which has been 
arisen during the testing phase is the relative im-
portance of each knowledge area. The ontology 
consists of different knowledge elements with dif-
ferent knowledge level, and different relevance in 
the domain. The issue is how to define or map the 
importance among two or more knowledge areas. 
One solution might be to introduce weights into the 
ontology. Based on this hypothesis each knowledge 
area has one or more relations and each relation 
has a weight depending on the relevance of the 
relation. It is assumed that the sum of the relations’ 
weight is less or equal to 1. The initial setup of 
weights is relatively an easy task the problem arises 
from the maintenance of the ontology after any 
modification or augmentation. For the time being 

only manual adjustment is the only solution in hand. 
Any procedural development can be a big step 
forward in this area. 

The Studio originally was developed in associa-
tion with Development Project under the frame of 
National Development Plan Human Resource De-
velopment Program. The original objective of the 
project was to provide a tool in the Bologna system to 
promote the mobility between the Bachelor and 
Master level. The cross domain mobility assumes 
different background knowledge having earned in the 
different Bachelor programs while the input re-
quirements in the Master level of given specialization 
is specific. To promote the cross domain mobility 
there is a need for a solution to bridge over the 
knowledge gaps. Knowledge gaps do not exist in 
general only individually. That was the main motive to 
develop a tool. The project was cooperative work of 
twelve higher education institutions which delivered 
the content. The ontology and the Test Engine were 
not part of the project but in combination of the two 
gave very good results. It is part of the history that 
universities, Ministry of Education found it too so-
phisticated and they dropped the idea.  

Playing around with the idea of Studio there is 
another interesting application area seems worth-
while to be explored. During the course of devel-
opment we discovered that ontology building, con-
tent development is the core part of the knowledge 
management namely the knowledge discovery and 
knowledge representation. If the stress is rather on 
the development process and not on the finished 
product, than Studio is appropriate tool to extract 
knowledge. It is a natural consequence of the 
knowledge management that knowledge extraction 
cannot be done in general, it is always domain 
specific. For us the experimental area was the 
business process modeling. The business proc-
esses can be modeled in different views among 
them the organizational, the information, the deci-
sion making, and of course in activity view 
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Figure 10-5. Connection of knowledge areas in the domain of Business Information Systems (Corvinno) 
 
 

The minimum requirement of a process model is to 
define the required resources, input/output infor-
mation responsibility and the necessary competen-
cies per activity. The knowledge management 
comes in the picture when the underlying activity 
related knowledge can be or should be captured. 
Originally when a business process is designed the 
competencies (at least the knowledge elements) 
are defined forward. The problem has multiple 
reasons why the knowledge management is a real 
must, especially in the life of business ventures. 
First, the original competence definition is very 
general by nature it is only loosely paired to the 
activity in the question. Second, the organic nature 
of the business the explicit knowledge sooner or 
later having been internalized. Due to the organic 

development of business processes, either be-
cause of organizational development, organiza-
tional behavior or the fluctuation of human resource 
the internalized knowledge cannot be easily trans-
ferred and in addition to the transfer difficulties the 
internal knowledge itself is changing, more ele-
ments, more relations are added to the initial set of 
competencies. The ultimate goal of business 
re-engineering is to discover the hidden knowledge 
and to articulate it. In connection with the articulated 
knowledge the business process re-organization or 
re-design will result a new combination of activity 
order or business process. The Studio is an ap-
propriate tool because it’s use in the course of 
knowledge transfer the knowledge discovery, the 
knowledge extraction is an unavoidable step. Hence 
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the two tasks of knowledge management are done 
parallel. The Studio can cope with this problem be-
cause the ontology can control all the important re-
lations. This means no knowledge element can be 
forgotten which is crucial important for the execution 
a certain activity and also shows all the connections 
to take into consideration. As ontology plays a vital 
role in the knowledge transfer, the most exciting part 
of this exercise is not the knowledge discovery but 
the maintenance of the underlying ontology. In the 
further development we will focus on the automation 
of ontology maintenance. There are already initial 
results what we achieved in other R&D project 
(eBEST - Empowering Business Ecosystems of 
Small Service Enterprises to Face the Economic 
Crisis - FP7-SME-2008-2-243554). In eBEST we 
used the RACI model converted into an OWL file as 
an input to the open source ontology editor – Protégé. 
With the help of annotation the competencies and 
responsibilities associated with a role or position or 
organization can be transferred to the Studio ontol-
ogy. To keep the ontology consistent an ontology 
matching procedure should be used, the develop-
ment of which is in process. Our expectation is that 
after finding the proper validation and verification 
methods the solution will give a dynamic tool into the 
hand of business process owners.  
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Conferences that can be interesting for the BIS Community  
 

22001122  
Date Name of the Event    Acronym    Sponsored by     Location    Org     Conf.Homepage 

 
02/07-05/07 2012  Addressing Educational Challenges: the role of ICT AECRICT’2012; IFIP WG3.1: 3.3: 3.8; 

Manchester, GB; http://www.esri.mmu.ac.uk/aecrict/ 
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20/08-24/08 2012  Intl. Cross-Domain Conf. and Workshops on Availability, Reliability and Security - Multid-
isciplinary Research and Practice for Business, Enterprise and Health Information Sys-
tems – CD-AReS 2012; Prague, CZ, http://cd-ares.ares-conference.eu 

29/08-31/08 2012  18th EUNICE Conference on Information and Communications Technologies; EUNICE 
IFIP WG6.2, WG6.6; Ericsson; BME-INFOKOM; Budapest, HU; 
http://www.tmit.bme.hu/eunice2012 

02/09-06/09 2012  Fourth international conference on eParticipation 2012 ePart IFIP WG8.5; Kristian-
sand, NO http://www.epart-conference.org/ 

02/09-06/09 2012  IFIP e-government conference 2012 EGOV IFIP WG8.5; Kristiansand, NO, 
http://www.egov-conference.org 

06/09-07/09 2012  The International IFIP Working Conference on Enterprise Interoperability, IWEI 2012; IFIP 
WG5.8; Harbin, CN http://ices.hit.edu.cn/iwei2012/ 

11/09-12/09 2012  The Eighth International Conference on Open Source Systems OSS 2012;  IFIP 
WG2.13, Hammamet, TN http://oss2012.org/ 

20/09-21/09 2012  The 6th International Conference on Research and Practical Issues on Enterprise Infor-
mation Systems – CONFENIS 2012 IFIP WG8.9, Ghent, BE, 
http://www.confenis2012.be/ 

21/09-22/09 2012  The Dewald Roode Workshop on Information Systems Security Research, IFIP 
WG8.11/11.13; Provo, UT, US – http://ifip.byu.edu/RoodeWorkshop2012.html 

24/09-26/09 2012  Advances in Production Management Systems APMS 2012 IFIP WG5.7; Rhodes 
Island, GR http://www.apms-conference.org 
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24/09-26/09 2012  The 22nd IFIP World Computer Congress WCC 2012; IFIP flagship Event; Amsterdam, 

NL http://www.wcc-2012.org/  wcc2012@caos.nl 
26/09-29/09 2012  11th International Conference on Entertainment Computing ICEC 2012 IFIP TC14; 

Bremen, DE http://icec2012.org 
27/09-28/09 2012  Human Choice and Computers International Conference "ICT Critical Infrastructures and 

Society"; HCC 10; IFIP TC9 Amsterdam, NL; http://www.ifip.org 
01/10-03/10 2012  02361 13th IFIP Working Conference on Virtual Enterprises PRO-VE12; IFIP WG5.5, 

Bournemouth, GB http://www.pro-ve.org 
04/10-05/10 2012  2nd IFIP Conference on Sustainable Internet and ICT for Sustainability SustainIT 2012; 
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http://cnd.iit.cnr.it/sustainit2012/ 

16/10-16/10 2012  The 6th IFIP International Conference on Computer and Computing Technologies in Ag-
riculture CCTA 2012; IFIP TC5: SIG5.1,  Zhangjiajie, CN, http://www.iccta.cn 

22/10-26/10 2012  8th International Conference on Network and Service Management CNSM 2012; FIP 
WG6.6; IEEE CNOM, Las Vegas, US http://www.cnsm-conf.org/2012 

29/10-31/10 2012  International Conference on Human-Centered Software Engineering HCSE; IFIP 
WG13.2Toulouse, FR http://hcse-conference.org/ 

07/11-08/11 2012  5th IFIP WG8.1 Working Conference on The Practice of Enterprise Modeling PoEM 
IFIP WG8.1 Rostock, DE http://www.poem2012.net 

05/12-06/12 2012  The Human Work Interaction Design 2012 working conference HWID 2012  Co-
penhagen, IFIP WG13.6 DK https://sites.google.com/site/hwid2012/ 

13/12-14/12 2012  IFIP Working Group 8.2 Conference: Shaping the Future of ICT Research: Methods and 
Approaches – IFIP 8.2  Tampa, FL, US; http://www.ifip82-2012.usf.edu 
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Date Name of the Event    Acronym    Sponsored by     Location    Org     Conf.Homepage 

 
01/04-05/04 2013  6th Latin-American Symposium on Dependable Computing – LADC 2013; IEEE CS; Rio 

de Janeiro, BR; http://www.ft.unicamp.br/ladc2013 
24/04-26/04 2013  Fundamentals of Software Engineering 2013 IFIP TC2 Tehran, IR, http://fsen.ir/2013/  
27/05-31/05 2013  IFIP/IEEE International Symposium on Integrated Network Management IM 2013, 

Ghent, BE http://www.im2013.org 
27/06-29/06 2013  Working Conference: Grand Successes and Failures in IT: Private and Public Sectors IFIP 

WG8.6 2013, Bangalore, India http://ifip86.iimb.ernet.in/ 
11/08-15/08 2013  12th IFAC Symposium on Analysis, Design and Evaluation of Human-Machine Systems; 

IFAC HMS Las Vegas, US http://www.cs.wright.edu/ifac/ 
09/09-13/09 2013  Conference on System Modelling and Optimization – IFIP TC7 2013; Klagenfurt, AT, 

http://ifip2013.uni-klu.ac.at 


