
edited by
Jerzy Korczak, Helena Dudycz,
Mirosław Dyczkowski

Publishing House of Wrocław University of Economics
Wrocław 2011

205
PRACE NAUKOWE
Uniwersytetu Ekonomicznego we Wrocławiu
RESEARCH PAPERS
of Wrocław University of Economics

Advanced Information
Technologies for Management
– AITM 2011
Information Systems in Business

3 strona:Makieta 1 2012-03-16 14:42 Strona 1



Reviewers: Frederic Andres, Witold Chmielarz, Jacek Cypryjański, Beata Czarnacka-Chrobot, 
Bernard F. Kubiak, Wojciech Olejniczak, Celina M. Olszak, 
Marcin Sikorski, Ewa Ziemba

Copy-editing: Agnieszka Flasińska

Layout: Barbara Łopusiewicz

Proof-reading: Marcin Orszulak

Typesetting: Adam Dębski

Cover design: Beata Dębska

This publication is available at www.ibuk.pl

Abstracts of published papers are available in the international database The Central European 
Journal of Social Sciences and Humanities  http://cejsh.icm.edu.pl 
and  in The Central and Eastern European Online Library www.ceeol.com

Information on submitting and reviewing papers is available on the Publishing House’s website
www.wydawnictwo.ue.wroc.pl

All rights reserved. No part of this book may be reproduced in any form 
or in any means without the prior written permission of the Publisher

© Copyright Wrocław University of Economics
Wrocław 2011

ISSN 1899-3192  
ISBN 978-83-7695-178-2

The original version: printed 

Printing: Printing House TOTEM



Contents

Preface ..............................................................................................................  9

Kenneth Brown, Helwig Schmied:  Collaboration management – a visual 
approach to managing people and results ...................................................  11

Joanna Bryndza:  Quantitative risk analysis of IT projects ............................  32
Witold Chmielarz:  The integration and convergence in the information 

systems development – theoretical outline .................................................  43
Iwona Chomiak-Orsa, Michał Flieger:  Computeratization as the 

improvement of processes in local administration offices .........................  63
Iwona Chomiak-Orsa, Wiesława Gryncewicz, Maja Leszczyńska:  

Virtualization of the IT system implementation process on the example of 
Protetic4You ...............................................................................................  73

Paweł Chrobak:  Overview of business process modelling software ..............  84
Mirosław Dyczkowski:  Computer-aided economic effectiveness management 

in applying FSM systems ...........................................................................  94
Damian Dziembek:  Supporting the management of a company informatics 

infrastructure with applications offered in the form of e-services.............  109
Krzysztof Hauke, Mieczysław L. Owoc:  Properties of cloud computing for 

small and medium sized enterprises ...........................................................  123
Payam Homayounfar:  Limitations of agile software development method in 

health care ...................................................................................................  131
Jarosław Jankowski:  Compromise approach to effects-oriented web design  143
Arkadiusz Januszewski:  Procedure of creating activity-based costing system 

for higher education institutions in Oros Modeler environment ................  156
Dorota Jelonek, Iwona Chomiak-Orsa:  Prerequisites for business 

environment scanning in virtual organizations ..........................................  168
Krzysztof Kania, Rafał Kozłowski:  Web 2.0 tools and leadership in the 

context of increased interaction complexity ...............................................  177
Jan Królikowski:  Management information systems for business logistics. 

Guidelines for SME companies ..................................................................  191
Adam Nowicki, Leszek Ziora:  Application of cloud computing solutions in 

enterprises. Review of selected foreign practical applications ...................  203
Michał Polasik, Janusz Kunkowski:  Application of contactless technology 

on the payment cards market ......................................................................  214
Michał Polasik, Karolina Przenajkowska, Ewa Starogarska, Krzysztof 

Maciejewski:  Usage of mobile payments in Point-Of-Sale transactions ...  227
Małgorzata Sobińska:  Chosen aspects of information management in IT 

outsourcing .................................................................................................  240



6 Contents

Tomasz Turek:  Selected areas of Web 2.0 technology application in 
partnership enterprises ...............................................................................  248

Daniel Wilusz, Jarogniew Rykowski:  The architecture of privacy preserving, 
distributed electronic health records system ..............................................  259

Radosław Wójtowicz:  The chosen aspects of real-time collaborative editing 
of electronic documents ..............................................................................  270

Hubert Zarzycki:  Enterprise Resource Planning systems selection, 
application, and implementation on the example of Simple.ERP software 
package .......................................................................................................  281

Streszczenia

Kenneth Brown, Helwig Schmied:  Zarządzanie współpracą – wizualne po-
dejście do zarządzania zespołem projektowym i realizacją zadań ............  31

Joanna Bryndza:  Ilościowa ocena ryzyka projektu informatycznego ...........  42
Witold Chmielarz:  Integracja i konwergencja w rozwoju systemów informa-

tycznych – szkic teoretyczny ......................................................................  62
Iwona Chomiak-Orsa, Michał Flieger:  Informatyzacja kierunkiem dosko-

nalenia procesów w gminie ........................................................................  72
Iwona Chomiak-Orsa, Wiesława Gryncewicz, Maja Leszczyńska:  Wirtu-

alizacja procesu wdrożenia na przykładzie oprogramowania Protetic4You 83
Paweł Chrobak:  Przegląd oprogramowania do modelowania procesów biz-

nesowych w standardzie BPMN .................................................................  93
Mirosław Dyczkowski:  Komputerowe wspomaganie zarządzania efektyw-

nością ekonomiczną zastosowań systemów FSM.......................................  108
Damian Dziembek:  Wspomaganie zarządzania infrastrukturą informatycz-

ną przedsiębiorstwa aplikacjami oferowanymi w formie e-usług ..............  122
Krzysztof Hauke, Mieczysław L. Owoc:  Własności cloud computing istot-

ne dla małych i średnich przedsiębiorstw ...................................................  130
Payam Homayounfar:  Ograniczenia metod agile tworzenia oprogramowa-

nia w sektorze zdrowia ...............................................................................  142
Jarosław Jankowski:  Projektowanie kompromisowe witryn internetowych 

zorientowanych na efekty ...........................................................................  155
Arkadiusz Januszewski:  Procedura tworzenia systemu rachunku kosztów 

działań dla uczelni wyższej w środowisku Oros Modeler .........................  167
Dorota Jelonek, Iwona Chomiak-Orsa:  Przesłanki monitorowania otocze-

nia dla organizacji wirtualnej .....................................................................  176
Krzysztof Kania, Rafał Kozłowski:  Narzędzia Web 2.0 i przywództwo w 

kontekście problematyki złożoności ...........................................................  190
Jan Królikowski:  Oprogramowanie wspomagające zarządzanie w branży 

LST. Praktyka przedsiębiorstw sektora MŚP .............................................  202



Contents  7

Adam Nowicki, Leszek Ziora:  Zastosowanie rozwiązań cloud computing 
w przedsiębiorstwach. Przegląd wybranych zagranicznych zastosowań 
praktycznych ...............................................................................................  213

Michał Polasik, Janusz Kunkowski:  Zastosowanie technologii zbliżeniowej 
na rynku kart płatniczych ...........................................................................  226

Michał Polasik, Karolina Przenajkowska, Ewa Starogarska, Krzysztof 
Maciejewski:  Wykorzystanie płatności mobilnych w transakcjach 
w punktach sprzedaży ................................................................................  239

Małgorzata Sobińska:  Wybrane aspekty zarządzania informacją w outsour-
cingu IT.......................................................................................................  247

Tomasz Turek:  Wybrane obszary zastosowania technologii Web 2.0 w przed-
siębiorstwach partnerskich .........................................................................  258

Daniel Wilusz, Jarogniew Rykowski:  Architektura chroniącego prywat-
ność, rozproszonego systemu informacji o pacjencie .................................  269

Radosław Wójtowicz:  Wybrane aspekty grupowego redagowania dokumen-
tów elektronicznych w czasie rzeczywistym .............................................  280

Zarzycki Hubert:  Wybór, zastosowanie i wdrażanie systemów ERP na przy-
kładzie pakietu oprogramowania Simple.ERP ...........................................  291



PRACE NAUKOWE UNIWERSYTETU EKONOMICZNEGO WE WROCŁAWIU nr 205
RESEARCH PAPERS OF WROCŁAW UNIVERSITY OF ECONOMICS

Advanced Information Technologies for Management – AITM 2011 ISSN 1899-3192
Information Systems in Business

Dorota Jelonek
Czestochowa University of Technology, Częstochowa, Poland
e-mail: jelonek@zim.pcz.czest.pl 
Iwona Chomiak-Orsa
Wrocław University of Economics
e-mail: iwona.chomiak@ue.wroc.pl

PREREQUISITES FOR BUSINESS ENVIRONMENT 
SCANNING IN VIRTUAL ORGANIZATIONS 

Abstract: The use of modern technological solutions in the area of business environment 
scanning has become a necessity for contemporary organizations. As results from the theory 
of management, the organizations aim at creation of the structures which would allow them for 
adjustment to environment needs. Therefore, the emergence of organizations which flexibly 
manage their resources in order to maximally satisfy environment needs can be emphasized. 
The response to these problems is provided by the emergence of information technology solu-
tions which allow for business environment scanning in order to detect the risk early and to 
provide opportunities which can be used by the organizations. One of such tools is intelligent 
multi-agent systems, discussed briefly by the authors of the present paper. 

Keywords: virtual organization, model of multi-agent system, business environment scan-
ning.

1. Introduction

Business environment is one of the fundamental determinants which have impact on 
its operation and stimulate making permanent adjustments. It is generally accepted 
that what happens in the environment is more important to organization’s operation 
compared to what happens inside it and the environment is the location of appear-
ance of essential factors which impose certain limitations on the organization, thus 
affecting its future [Nizard 1998, p. 11].

Business environment represents a source of information which permanently 
generates signals and stimuli essential for the enterprise. 

As a response to the evolutionary nature of the business environment, the organi-
zations have been aiming for effective structures characterized by different degree of 
stability. An implication of evolution of organizations’ operation is modern concepts 
of business management. The focus today has been on learning, agile, intelligent, 
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knowledge-based, network, fractal and virtual organizations [Najda-Janoszka 2010, 
pp. 35–41]. All these concepts of management are aimed at creation of the organiza-
tion which would flexibly respond to turbulent environment. This necessitates the 
high flexibility of operation and having resources. In order for the organization to 
respond to these stimuli properly and on time, it must have and use appropriate meth-
ods of environment scanning.

The aim of the present paper is to emphasize the importance of business envi-
ronment scanning to organization’s operation and presentation of one of selected 
models of environment scanning, which authors deem the most beneficial to virtual 
organizations.

2. Reasons for business environment scanning

In the plethora of definitions [Bednarczyk 1996, p. 21; Jeżak 1999, p. 6; Wach 2003, 
p. 301] of business environment in the literature, the basic categories include typi-
cally:

formal factors, which include in particular legal conditionings the organization  –
must operate in [Majchrzak 2002, p. 10], 
institutional factors, connected with identifi cation of groups of stakeholders and  –
assessment of their operation and the scope of effect on the organization [Bielski 
2002, p. 55],
functional factors which include e.g. market and market changes, economics and  –
economic changes (changes in the structure of the economy), political, social, 
demographic (ageing of societies) or cultural phenomena (changes in the sys-
tems of values, effect of fashion, etc.) (more information see: [Majchrzak 2002, 
p. 10]).
The association of an organization with the business environment represents 

a feedback. Therefore, changes in the environment and in an organization are a natu-
ral and permanent process. Consequently, it is important to identify changes in the 
environment through its constant observation and monitoring of its selected areas. 
This is supposed to make it possible for the organization to utilize changes in the 
environment as a chance for the development.

Recognition of an organization as an open system has caused the necessity of 
analysis of mutual effect of the organization on the environment and business envi-
ronment on the organization [Kożuch 2007, p. 225]. Of the essential importance is 
the feedback between the organization and its environment. 

The effect of the environment on contemporary organizations is increasingly 
strong. In virtual or network organizations, identification of all the impulses which 
are of special importance to achievement of the intended goals is essential. Coopera-
tion of an organization with the environment can be defined as interactive with a re-
striction that not all the stimuli cause a response from both partners. Interdependence 
of both entities is a structure of relationships which are formed and improved.
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The characteristics of business environment with the strongest effect include the 
uncertainty and dynamics of changes.

The uncertainty makes it difficult to plan and predict the effects of the activities. 
Uncertainty can be defined as a state when possible alternatives and the likelihood 
of occurrence in the future are unknown. Therefore, the uncertainty, contrary to 
risk, concerns changes which are difficult to be evaluated or events with the likeli-
hood which, due to the insignificant amount of data available, cannot be evaluated. 
High dynamics of changes in business environment is defined as turbulent changes. 
R. Krupski [2005, p. 44] finds that the fundamental factors of the increasing turbu-
lence in the environment are: innovations in science and technology, globalization 
and competition intensity. Therefore, the reply of the organizations to environmen-
tal turbulence should be an increase in flexibility of implementation processes and 
structures. 

Technological advances in the field of information processing and communica-
tion have contributed to increased turbulence in the environment. A precondition for 
company’s survival in the market is immediate response and flexibility of the proc-
esses which lies in adaptation to environmental variability. Adaptation to changes 
in business environment allows for using the market opportunities which arise and 
minimization of threats. Adaptive activities bear reference to current conditions, 
whereas adaptation of the enterprise to the expected conditions of business activities 
is defined as anticipation or creative dynamic adaptation (for more information see: 
[Jelonek 2007, pp. 239–245]). Development of information technology, especially 
in the domain of network and communication, stimulates globalization processes 
which force companies to employ advanced IT solutions. The globalization process-
es have caused intensified activity of all market participants and intensified business 
exchange that contributes to the establishment of virtual or network organizations, 
which makes it easy for them to respond to turbulent environment.

Contemporary enterprises, being participants in the game on electronic market, 
are facing the challenge of effective organization of business processes. The answer 
to this challenge is provided by virtual organizations for which concentration on 
the best possible use of available information is becoming a dominant strategy of 
management.

The organizations which function on the virtual market must change the princi-
ples of activity and their approach to asset management. Virtual organizations create 
specific principles of operation, which generate specific business processes, innova-
tive methods of use of information, contact with customers, suppliers and even the 
employees.

Business environment in virtual organizations generates huge amount of data, 
but in order for them to become the information useful for the processes of decision-
making, they must be suitably processed, analysed and made available in a form 
which is comprehensible for users. Meeting these conditions allows for limitation of 
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the ignorance of behaviour of the environment and reduction of the uncertainty in 
decision processes.

The organizations which operate on the Internet primarily offer exchange of their 
key competencies. The Internet allows them to find contractors and implement the 
process of exchange of key competencies [Perechuda 2000, p. 50].

The ability to identify opportunities or threats translates into the necessity of 
continuous observation of the environment and identification of signals which they 
send. Management in this variable environment is possible only if mutual interaction 
is continuously monitored.

In the virtual environment, the speed of changes is unimaginable. The custom-
ers are able to compare products and services according to different criteria as they 
have access to great deal of information. Availability of opinions about products 
and services makes it easier and faster to make purchasing decisions. Therefore, the 
organizations should constantly monitor both customer needs and activities under-
taken by competitors.

Under such new conditions of operation of enterprises, it is purposeful and legiti-
mate to fully utilize information technology in business environment scanning.

3. Nature of virtual organizations

The answer to turbulent environment is provided by modern organizational forms. 
The theory of management today seems to focus more often on management of pro-
cess, virtual, network, fractal or learning organizations. The emergence of these or-
ganizational forms is connected with both globalization of market processes and 
wide scope of opportunities opened up to the organizations as a result of spectacular 
development of information and communication technologies. 

The concept of virtuality was initially related to specific technical and techno-
logical solutions such as artificial reality, machine or virtual memory. Driven by 
technological advances and even wider use of technology in organization, the adap-
tive opportunities in the organization have changed dramatically. The commercial 
use of the Internet has transformed the idea of marketing [Wuthrich, Philipp 1998] 
and the methods of communication with markets, whereas development of mobile 
technologies allowed for creation of flexible organizational structures. 

Combination of the use of modern technology and communication solutions 
with modern business models has contributed to the appearance of the concept of the 
process of virtualization of organization, which included such stages as ([Moselein 
2001], after [Najda-Janoszka 2010, pp. 41–44]):

identifi cation of key competencies in the organization, –
formation of new confi guration of the processes around the defi ned core compe- –
tencies, 
defi nition of value added for created network of relationships, –
reconfi guration of the organization. –
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Wide range of activities which might be taken throughout the process of virtuali-
zation of the organization contributes to the lack of unequivocal definition of virtual 
organization and its characteristics. In the theory of management, virtual organiza-
tions are analysed with two types of approach: narrow and broad. 

According to the latter, virtual organization means a geographically decentral-
ized organization which uses modern information technologies for internal com-
munication [Appel, Behr 1998, p. 23]. This type of organization does not exist as 
a whole in a particular location. With broader approach, the virtual organization is 
perceived as a set of organizational elements which might include both enterprises 
and individual people, cooperating with each other in order to achieve a particular 
economic goal; after achievement of this goal, the organization might automatically 
cease to exist [Bultie, Wijk 1998, p. 8].

As results from the above, the model of virtual organization depends on a variety 
of parameters, whose importance and effect on final form of the organization result 
from the adopted business model.

M. Brzozowski [2005, pp. 154–155] identifies the following characteristics of 
a virtual organization cited by Polish managers:

striving for the most comprehensive utilization of information technologies, –
high fl exibility and speed of operation, –
focus on core competencies, –
opportunity to operate globally, –
product individualization, –
lack of limits, trust, –
great emphasis on knowledge management, –
cooperation between independent entities.  –
These characteristics of virtual organization perceived by the managers allow for 

the conclusion that the aspect which is gaining importance in the process of virtuality 
of Polish organizations is utilization of modern information technologies in order to 
ensure best possible communication, which allows for quick transfer of knowledge 
between the entities included in the organization. 

A very important characteristic of virtual organizations is fuzzy identity which 
results from overlapping of organizational boundaries. Huge diversity and mobility 
of participants in virtual organizations make it impossible to unequivocally deter-
mine the limits of the organization. In consequence, it is a creation which is difficult 
to control and standardize. The fundamental problem of definition of the boundaries 
of virtual organization is not the communication and the scope of utilized technolo-
gies but making a closed economic account. The vagueness of the boundaries in 
virtual organizations multiplies the need for monitoring the stimuli which occur in 
the organization environment. 

Proper identification of the needs of the environment allows for flexible organi-
zational transformations and changes in competencies of individual elements of or-
ganization. External boundaries of the organization, more vague through concluding 
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new strategic alliances, create situations where the resources and competencies of 
the organization are used not only for its needs but in favour of its partners. 

In the communicational aspect, permeability of external boundaries allows for 
uncomplicated interference between the organization and the environment, which is 
one of the conditions of the development of virtual organizations [Perechuda 2000, 
p. 81]. 

Although virtual organizations are viewed as one of the most flexible organi-
zational forms, continuous business environment scanning is necessary in order for 
them to effectively respond to stimuli from the environment. 

4. Proposal model of multi-agent system of business environment 
scanning in virtual organization

Virtualization of economic processes caused by the development of information and 
communication technology (ICT) has dynamically extended the traditional business 
environment with new informational space. The organizations can utilize new com-
munication solutions and new methods of making transactions and distribution of 
goods in digital form. Conducting business activity necessitates familiarizing with 
new sectors, opportunities and customer needs which emerge in electronic space. 
Fast response to stimuli in business environment allows those who respond immedi-
ately to gain competitive edge (for more information see: [Jelonek 2003, 2004]). For 
tracking behavioural patterns of customers, competitors and potential business part-
ners, abilities and involvement of managers are insufficient today. It has become 
necessary to use modern solutions of information technologies, e.g. program agents 
who can monitor the environment without direct intervention of human (for more 
information see: [Manvi, Venkataram 2004; Borkowska 2004, pp. 65–71; Jelonek 
2006, pp. 47–56]).

To the program agents are attributed several properties which make them differ-
ent from other types of software. The properties which are the most frequently listed 
in the subject literature include (see: [Manvi, Venkataram 2004; Borkowska 2004]):

autonomy and independence, i.e. ability to undertake actions without direct user  –
intervention,
ability to communicate with different systems and other program agents, –
ability to cooperate, i.e. cooperation with users and a variety of systems and  –
other program agents,
adaptation to different needs, –
long period of activity of the system in the background, –
mobility, i.e. ability to move between different system platforms in the net- –
work,
reactivity: quick response to changes in its environment,  –
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proactivity, orientation towards goals: rather than only responding to changes, it  –
operates so that the set goals are achieved. 
The above programs are also termed “intelligent agents” (see [Manvi, Venkat-

aram 2004]). In this case, key characteristics include: abilities to learn and abilities 
to create interactions with users and other agents. The necessity of monitoring of 
activities in virtual organization and its environment caused that intelligent scanning 
systems have extended the scope of observations. The process of scanning should 
involve the organization’s interior and both virtual and traditional environment with 
their e-customers, current and potential e-competitors, e-suppliers or new entities to 
cooperate with. 

Intelligent agent technologies are the best response to rapid increase in the 
amount of information available on the Internet. It is program agents which, based 
on the knowledge of activity profile or the organization’s specialization, will be able 
to filter the contents of the Internet and to provide the defined scope of information 
which will allow for suitable adaptation of the organization to the needs of the en-
vironment. 

Another substantial argument for utilization of agent solutions in business envi-
ronment scanning in virtual organizations is the fact that they exhibit self-learning 
ability. They allow for efficient communication between individual elements of the 
organization and its environment.

Multi-agent system of business environment scanning provides updated infor-
mation about changes and impulses from the environment and the users can obtain 
advanced analyses and reports. 

The information collected by multi-agent systems is sent and stored in databases 
or in knowledge bases and then it is processed by analytical and reasoning modules 
according to the criteria of analysis defined by the users. 

The implementation of an interactive user interface allows for full cooperation 
of users with the system. These tools allow organizations for effective observation 
of evolution of the environment and identification of customer needs, which allows 
for making key market decisions. 

The efforts are being made to extend these systems with macroenvironment 
scanning. Changes in legal regulations for business activities, new solutions of in-
formation and telecommunication technologies, events in the political environment 
and, first and foremost, wide scope of business environment represent informational 
challenge for business environment scanning in virtual organization. 
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PRZESŁANKI MONITOROWANIA OTOCZENIA DLA 
ORGANIZACJI WIRTUALNEJ

Streszczenie: Stosowanie nowoczesnych rozwiązań technologicznych w obszarze monitoro-
wania otoczenia staje się dla współczesnych organizacji koniecznością. Jak wynika z teorii 
zarządzania, same organizacje dążą do tworzenia takich struktur, które pozwalają im na do-
stosowywanie się do potrzeb otoczenia. Toteż coraz częściej możemy mówić o organizacjach 
elastycznie zarządzających swoimi zasobami, tak aby maksymalizować zaspokajanie potrzeb 
otoczenia. Odpowiedzią na powyższe problemy organizacji jest powstawanie informatycz-
nych rozwiązań, które umożliwiają monitorowanie otoczenia organizacji w celu wczesnego 
rozpoznawania ryzyka, ale również szans, z których organizacja może skorzystać. Jednym 
z takich narzędzi są inteligentne systemy wieloagentowe, których funkcjonowanie autorki 
pokrótce omówiły.


