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Abstract:

The aim of this paper is to present the influence of
information technologies (IT) on the organization struc-
ture, particularly in the context of virtual organizations'
(V0) development. The work describes examples and new
models of virtual organizations. Subject connected with
this type of organization is comparatively young and has
appeared in the Internet era. Thanks to the development of
communication technology enterprises can function in
more elastic and competitive way: in innovative virtual
forms. This new type of organizations will enlarge their
market share. There are possibilities to reduce costs and be
more competitive in the same time. Electronic and com-
puter systems make the fundaments of the virtual organi-
zation management. Main activities of such organization
are: information flow control, planning, production, ser-
vice, distribution of products, and promotion. In the global
economy virtual projects can be perceived as an optimal
model of the organization activity. The new organizations
are aiming to reinforce their competitive position, as well
as to increase the profitability; they have also to take care
of the smallest project details, the exact control of costs
and optimisation of schedules. Virtual projects and organi-
zations are still not well recognized. New researches should
be taken up in this field.

Keywords: competitiveness economy, virtual enterprise,
management, control systems, knowledge economy.

1. The essential features of information
technologies in the context of new
knowledge-based economy
Information technologies have more and more influ-

ence on economy. The development of technologies leads
to development of information services, as well as to for-
mation of the new kinds of data banks - which have anin-
fluence on production activity of enterprises. An example
of activity, using the features of information technolo-
gies is merging several elements and formation of elec-
tronically integrated organization.
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fig. 1. Electronically integrated organization [1].
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Information technologies can be characterised as the
ability to improve quality of technological processes,
goods, as well as services. Implementation of electronic
production quality control enables introduction of im-
provements, which saves capital or energy, as well as de-
cries the number of defective goods. Information tech-
nologies manifest themselves through ability to join dif-
ferent networks - like suppliers, wholesalers and produ-
cers, where use of communication technologies enables
to generate savings in stock on different stages of pro-
duction. Use of information technologies increases flexi-
bility in designing and production of new types of goods.
The fact is that nowadays one can observe transformation
from mass production era to short series production era;
short series production is more profitable. Such beha-
viours, especially in small and medium enterprises (SME),
make new possibilities to grow of competitiveness amon-
gst enterprises.

Information and knowledge are components deter-
mining the development of the economy based on know-
ledge; this economy operates with the term “knowledge
management”. This type of management aims at an
effective management of the knowledge, which has an
effect on improvement of innovativeness and growth of
competitiveness. Knowledge management is usually defi-
ned as a scientific discipline, system or process. A signi-
ficant role in this system play: technology (i.e. Internet,
intranet), knowledge measurement's tools (i.e. Balanced
Scorecard) and people oriented to organizing culture,
which favours forming of knowledge generating unof-
ficial groups [1].

An unavoidable globalisation progress forces the
companies to a watchful observation of the competitors'
behaviour and to fast reaction to the changes. That rapi-
dity of the reactions is enabled due to i.e. development
of the information technologies. The value of the infor-
mation resources in a given enterprise increases the pos-
sibility of the successfulinnovation's implementations.

1.1. Towards information society - changes in

societies

In today's world economies communication barriers
and custom limitations have been abolished. Instead of
it the trans-border facilities concerning the flow of goods
and services have been implemented. Along with these
processes the society is also under the transformation
and becomes an information society, where information
management and the pace of its flow are the basic factors
of competitiveness in industry and services. Growth of
the information society enables to emerge virtual organi-
zations. It is assumed that Martin Bangenmann, a former
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EU commissioner responsible for development of tele-
communication and information technologies, origina-
ted building of the European information society. In
1994 he published the document called “Europe and the
Global Information Society. Recommendations to the
European Council”. The report included recommenda-
tions concerning changes in the infrastructure in the
wide implied information domain; and it also presented
the opinion on changes occurring under the influence of
novel teleinformation technologies, as well as the chan-
ces and risks connected with it. According to the report,
communication systems and advanced information tech-
nologies are the key to information [2].

Today's society lives in a period of unprecedented
technological change while technologies are known as
ICT (Information and Communication Technology). Orga-
nization for Economic Co-operation and Development
(OECD) proposes standards for measuring the information
society widely connected with ICT. In statistical terms,
the conceptual model as below can show framework of
the information society: [3]

ICT infrastructure

ICT demand
(users and uses)

ICT supply
(producers and
production)
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3
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ICT in a wider context

Fig. 2. Information society statistics conceptual model [3].

In the above-mentioned model particular items shall

be described as:

e I(Tinfrastructure Investment and services on which
the IS relies.

e ICT products - Definitions and classifications Imports
and exports Price and quality.

e Information and electronic content - Definitions and
classifications Producers and products Users and uses.

e ICTsupply (producers and production).

2. Implementation of innovation

in enterprises

The emerging new technological possibilities and va-
riable and increasing requirements of the market cons-
train the creation of innovation. An enterprise, which
does not implement innovation, is ageing. For world eco-
nomies the innovation development is a priority. Inno-
vativeness of economy manifests itself through i.e.:
entrepreneurs' capability to constant search and imple-
mentation of results of the research and development
works or new ideas [4]. Implementation of innovation is
commonly connected with changes concerning organi-
zation, technology, equipment or human resources.

By innovative activity one understands number of
works connected with preparation and implementation of
new or improved goods, appliances, services or proces-
ses, intended for introduction into the market. One can
speak about success of the innovative action when the
proportion of the income is increasing relating to expen-
ses. In Poland the level of innovativeness of industrial
enterprises is measured with a percentage index of the
share of innovative enterprises in the whole population
of examined enterprises [5].

According to EUROSTAT, European countries can be
divided into four groups, depending on their innovation
performance:

e 1% group - “leading countries”: Switzerland, Finland,
Sweden, Denmark, Germany;

e 2" second group - “average performance”: France,
Luxembourg, Ireland, United Kingdom, Netherlands,
Belgium, Austria, Norway, Italy, Iceland;

e 3" third group - “catching up”: Slovenia, Hungary,
Portugal, Czech Republic, Lithuania, Latvia, Greece,
Cyprus, Malta;

e 4" group - “losing ground”: Estonia, Spain, Bulgaria,
Poland, Slovakia, Romania, Turkey.

It is assumed that some countries could reach the
“old” EU-25 average within 20 years, but for many other
it might take longer [6].

Globally in years 2003-2005 there was an innovation
gap between the 'new EU' countries (EU-25) and the USA,
Japan and the 'old EU' countries (EU-15). The innovation
gap to Japan was increasing but the gap to the USA was
constant [6].

The motivating factors for enterprises to take up in-
novation activities arei.e.:

e interesting offer of projects emerging in R&D units,

e possibilities of purchase of license,

e beneficial terms concerning the trade of goods with
foreign countries,

adequate solutions in economy connected with pro-
perly functioning credit or finance system [7].

3. Correlation between virtualisation

and competitiveness in organization

Subject connected with virtual organizations emer-
ged in the 90s - in the Internet revolution era. Virtual
organization is one of the newest and most important
forms of enterprise. Owing to development of communi-
cation and information technologies (Internet) enter-
prises have a possibility to run a flexible business, increa-
sing their market share and reducing the costs at the
same time. Enterprises are looking for chances to improve
effectiveness and increase competitiveness by turning
into the forms of virtual organizations. It can be achieved
by investing in immaterial resources. Ability to learn fas-
ter than competitors is very often the only advantage
that the given enterprise can have [8]. Virtual organiza-
tion, by functioning within the global market, is a dyna-
mic tool of management, simplifying gain of the com-
petitive advantage. It is based mainly on networking
solutions and the Internet. Enterprises implement chan-
ges in the management so that they can achieve a syner-
gic effect of merging the two elements:
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e technology;
e new forms of organizing the work.

Merging two above-mentioned items contributes to
emergence of the virtual forms of organizations.
Enterprise that aims to be competitive has to gene-rate
an income from the productivity. This kind of effect can
be achieved by implementing and mer-ging innovation in
technology, management and organization of work
connected with support of virtualisation, as shown in the
figure below:

TECHNOLOGICAL
INNOVATIONS

VIRTUALIZATION VIRTUALIZATION

INCREASE OF
ENTERPRISE
PRODUCTIVITY,

INNOVATIONS IN
ORGANIZATION OF
WORK

INNOVATIONS IN
MANAGEMENT

VIRTUALIZATION

Fig. 3. Process of increasing enterprise productivity.

An example of the initiative (1996-1999, 2000-
2003), which promotes the formation of networking or-
ganizations, is the Finnish project called ,The Finnish
Workplace Development Programme”. It was the first Fin-
nish programme for the organization of work develop-
ment. Main objectives of the project included i.a.: esta-
blishing the teams and groups of cooperation, creating
the external networks of cooperation, research on the
projects of networks supporting creation and testing of
innovation organizations which have a potential signifi-
cance for creation of new working places. Projects execu-
ted within the project framework were focused on i.a.
promotion of the project teams and building a network
between the enterprises. Both the management and em-
ployees were participating in the planning and conduc-
ting of the projects [9].

The fact is functioning in that way and developing
of virtual organizations is possible thanks to the Inter-
net. In different countries the number of people with
access to worldwide network rapidly increases (see chart
below) [10].
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fig. 4. Number of Internet users per 1000 population in
different countries comparison between years 2000 and
2003 [10].
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3.1. Main features of virtual organizations

Let's remind the definition of virtual organization by
Professor Jerzy Kisielnicki: We presume that virtual orga-
nization is created on a voluntary basis by organizations of
different types. These organizations start to cooperate with
one another using methods of Information Technology.
The aim of the cooperation is to bring benefit for all par-
ticipants. These benefits should outstrip the traditional
way of operation of the organizations engaged in coopera-
tion [11]. The concept of the virtual enterprise is based
on the ability to cooperate in teams, which usually after
finalizing the given task are dissolved and new ones are
created, which have a new assignment of tasks. Person-
nel of the enterprise, which usually stays unchanged, are
most of all coordinators, who have toi.e.: coordinate the
works, create the teams or keeping contact with the
clients. Cooperation is usually based on e-communica-
tion, sometimes also on personal meetings. Currently,
the basic value of goods is included in services and infor-
mation, to which access is trough these goods. The result
of this situation is a change of production type of given
enterprise towards the information technology. From the
merge of information, services and products some
consequences can result: information becomes a product;
changes on the market have a tendency to head towards
the domains, where knowledge, human resources, creati-
veness and innovativeness are important. In virtual orga-
nization and innovation are both intensity and level
of cooperation, which can be represented by following
forms: consortia, partnership, new enterprises, coopera-
tion and contractor-supplier. Due to the functioning of
virtual organization the duration of time between pro-
duction and introduction into the market is reduced. That
way the enterprise can be expanded very fast. Speed of
various activities is a basic advantage of virtual organi-
zations functioning. In this kind of organization there is
a possibility of instant acquisition of access to new mar-
kets and moving from sale of goods to sale of solutions,
services - as e.g. technical advisory. Therefore smaller
enterprises functioning in the traditional way have the
chance to grow, due to implementation of virtual forms
into their activity.

The most important features of virtual organization
arei.e.:
e the main foundation of its operation is confidence;
e it's customer's needs orientated;
® itreacts fastto the market changes, without unneces-

sary administrative operations;
e the objectives are unequivocal, accepted by all par-

ticipants, who are aiming to their realization;
® communicationis frequent [12].

In virtual group one can achieve a lot of benefits with
small expenditure. On the market various models of virtu-
al organizations emerge, which are constantly subjected
to construction and improvement processes. In the in-
frastructure of virtual organization few factors play a key
role:

e network - based on the information exchange;

e database - available for the participants;

e the corporate portal - can be used as information and
discussion forum;
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e interim inclusion of external experts to the work and
constant possibility to use moderator's support [13].

Table. 1. Virtual organization creation — SWOT analysis.

Weaknesses

+ access to network and
database required,

+ confidence within the
group of VO,

« lack of good models
of functioning.

Strengths

- flexibility of activities,
+ speed of transaction,

+ cost reduction.

Threats

+ lack of law regulations
concerning functioning,

+ data transmission
problems.

Opportunities

« fast reaction to market
changes (niche),

+ possibility of application
of modern management
techniques,

« lack of borders in
information connections.

4. Virtual management of production

In virtualised forms of organization activities like
designing, production, sale or administration, function
in one electronic environment; where is the capability of
merging into networks of subcontractors representing
one or more branches. The benefits can be achieved due
to electronic control of production quality - savings of
the capital and effort emerge, the quality and efficiency
increase. An example of production virtual enterprise is
Nike company, which having its headquarters in the USA
decided to move its production lines to Asian countries in
order to reduce costs. Designs are made in the USA but
production is taking place in Korea or Indonesia. Complex
process of making the product is coordinated by IT sys-
tems. Well-developed infrastructure enables supply of
the components in time, as well as management of goods
supplies to the global markets. These systems are flexible
and allow managing a constant product innovation pro-
cess. Innovation processes enable introduction of several
hundred of new product designs into the market [14].

Coordinator
(management, marketing, sales)

Suppliers of Logistics/distribution
components/goods company

( Client )

Fig. 6. An example model of virtual enterprise functioning.

Producers

5. Summary

In this paper changes in economy towards virtuali-
sation of the enterprises were summarized - this process is
possible due to development of information technologies.
The author described correlation between information
technologies, virtualisation and competitiveness. Curren-
tly a predominant solution conducive to increase of the
competitiveness is transition to flexible virtual forms.
Enterprises should search for changes, react to them and
take as an opportunity to economical implementation or

social innovation. Due to development of IT technologies
time, geographical or cost limits, which usually limit
development of enterprises, disappear, which as a result
enables to emerge virtual organizations.
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