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PREFACE 
 
 
 

Information is a very important resource for the modern business enter-
prises. The possibility of an effective data acquisition, processing, analyzing, and 
presenting the results in the form of information needed for end-users and useful 
for management processes, is a key success factor for business. Information and 
Communication Technologies (ICT) are effective tools to promote such activities 
as well as to design and to build information management systems. 

This monograph consists of 10 chapters written by 13 authors coming from 
different institutions. It is a rich source of ideas, concepts, solutions, and prospects 
for interesting applications. We believe that the presented results will be useful to 
all researchers, experts, and business practitioners, including the managers them-
selves, who have to deal with different types of information management systems. 
The chapters are arranged alphabetically by surnames of the first-named authors. 
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  Piotr Łukasiewicz 
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ELEMENTS OF FORECASTING AND TIME SERIES ANALYSIS IN 
THE PROCESS OF THE GLASS INDUSTRY 

Dorota Dejniak,  Monika Piróg-Mazur 

Institute of Technical Engineering State School of Higher Vocational Education  
(PWSTE in Jaroslaw) 

Abstract.  This article will present the elements of forecasting and time 
series analysis in relation to the technological process of production of glass 
containers. Making prognosis requires the usage of actual data generated 
during the manufacturing process. The results of time series analysis will be 
presented in the form of tables and diagnostic charts. To accomplish the 
above-mentioned issues the STATISTICA program which contains 
specialized modules for the analysis of time series will be used. The results 
obtained will be used to take specific actions related to the elimination of 
defects occurring in the production of glass packaging. 

Keywords: forecasting, time series analysis, technological process 

1. INTRODUCTION 

Due to an increase in competition in the market companies have to produce 
high-quality products quickly and in large amounts, in the most economical way. 
Companies need to optimise and monitor a technological process on a current basis 
and continuously control the quality of production to meet these challenges. 
According to the authors forecasting and time series analysis can be used. It is 
important that a model built reflects real-life conditions. The calculations presented 
in this paper were carried out using real-life data of the technological process being 
realized in a plant which operates in the glass industry.   

In total, the glassworks has 14 production lines, which work in a three-shift 
system; the capacity of one production line per one shift is 200,000 items of 
finished product. To illustrate it better – an automatic machine works with the 
speed of 275 drops (gobs of molten glass) per minute. 

The technological process in the Glassworks precisely defines the process of 
converting a raw material (semi-finished product) into a finished product, which is 
compliant with requirements specified in a project. Development of technological 
processes is a very important phase of production preparation. However, its 
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automation is very difficult due to large contribution of the experience of process 
engineers to the designing process. Traditional designing of technological 
processes is dominated by the activities which to a large degree are based on the 
experience, skills and intuition of a process engineer. Technological processes and 
their costs are dependent on a process engineer’s experience. 

When designing a technological process information from different sources is 
used. Technological processes are influenced by different kinds of information and 
limitations: information on a product, limitations related to technological 
capabilities of a manufacturing company and output, requirements concerning a 
product manufacturing, competences of a process engineer (professional 
experience, creativity), methods and resources used in technological planning and 
data gathered previously (technological databases and knowledge bases) [4]. 

In the case of such an extended production process the probability of 
occurrence of defects is very high. Optimisation of the technological process is 
essential for the company. 

The results of the research will enable operators and assembly line managers 
to make appropriate decisions to eliminate manufacturing defects and 
consequently, to improve the technological process. 

2. CHARACTERISTICS OF DATA OF THE RESEARCH SUBJECT SELECTED 

Large production lines, which consist of several dozen machines linked to 
each other, have measurement points. Currently, in the glassworks data from 
measurement points are collected by PIC - Production Information Computer. 
Controlling the software (setting parameters which should be checked: glass wall 
thickness, profiled body, bottle neck, bottom, setting sensitivity – permissible norm 
and ideal norm) is indispensable for maintaining desired parameter values on a 
constant level. These parameters are adjusted every time when a product range (a 
product) is being changed. Control and measurement apparatus adjusts sensitivity. 
Sensitivity to critical defects is set to 100%. The higher sensitivity (expressed 
numbers) the larger number of rejects. 

PIC software provides the following information: 
• summary of losses on a specific production line, 
• summary of losses in the whole glassworks, 
• summary of rejects on a measurement point (cold end), 
• losses on a selected production line, 
• losses on a selected production line (detailed report), 
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• rejects per specific defects (percentage value), 
• rejects per specific defects (number of items), 
• machine downtime report, 
• summary of results on all production lines, 
• switching to another production line. 
Dynamic data are related to the defects being monitored - a number of defects 

in time intervals: in 10 min., in an hour, in one shift and in 24 hours. Table 1 
contains real data from one production line. There are 5 measurement points  
(FP1, ..., FP5) situated along the line, which record quality and quantity of defect 
occurrences. The table presents numbers of defects, their abbreviated names, 
percentage values in individual measurement points (FP) and their totals [4]. 
 

Table 1. Data extracted from measurement points one production line. 

Source: System PIC 
 
The defect called L1spec was selected for time series analysis and forecasting. 

Definition: an open vertical crack running through the wall of the bottle finish 
from the sealing surface towards the bottle neck. The defect can be detected by 
catching a reflection of a strong light source when turning a bottle. In the case of 
this defect, hitting the neck results in its breaking off. The defect may lead to an 
injury of an end user - consumer.  
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Figure 1. The defect of the bottle finish - vertical cracks in the finish. 

Source: own calculations based on data 

3. TIME SERIES ANALYSIS  

The possibility of building models that describe phenomena being examined 
is based on theoretical assumptions which contain the following conditions: the 
model appropriately reflects the reality and mechanisms of changes of the reality 
observed in the past and at presence remain unchanged. The first condition is 
dependent on competence and knowledge of a person who builds a model. 
However, there is no guarantee that the second condition will be met. A person 
making a forecast has no influence on the future. Therefore, we can expect that 
when making forecasts we cannot predict what will happen in the future. However, 
it turns out that in the case of many analyses and issues forecasting is very 
reasonable and useful. The reality does not change chaotically but according to 
some patterns that should be discovered and used in the process of prediction.  

In the technological process of glass packaging production presented in this 
article, apart from patterns that have a theoretical description there are some 
unwritten patterns that are very well known by people working in the industry - 
process engineers, engineers [3]. Their opinions are extremely important when 
building and validating models that describe the phenomenon being examined. 
Models built are based on the assumption that values of a variable observed are 
realisations of a stochastic process. In the case of time series it is often assumed 
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that a process that generates data has elements which shape data cyclicity, trend 
and seasonality. The following equation can be written: 

),,( tttt ESTfy =  (1) 

where f is a certain function Tt, is the trend component (alternatively,  trend and 
cyclicity component), St is the component responsible for seasonal fluctuations,  
Et is the random component. Trend is usually defined as a monotonic component of 
a variable's dependence on time. In such a case the existence of a trend is 
demonstrated by systematic increase or decrease in values of a variable in time. 
Trend may be understood more generally as a variable's functional dependence on 
time. If such a definition is assumed, it is possible to model the average value of 
the phenomenon using not necessarily monotonic functions.   

Exponential smoothing methods used in the work, belong to the non-
parametric time series models [3]. In their case, there is no need to formulate the 
assumptions related with the properties of the  analyzed series. They  owe their 
existence to the American investigator/scientist Brown. 

Exponential smoothing method uses the equation: 
pp
ttt yyy ⋅−+⋅=+ )1(1 αα  (2) 

where p
ty  is the forecast range for the period t, α − smoothing constant,  

α∈ (0; 1). Presented equation shows that in order to determine the forecast for the 

next period to take a linear combination of last observation ty  and the previous 

forecast p
ty . Depending on the value of the parameter α the weight of the first and 

second component in expression (2) changes. If we replace the prognosis  of p
ty , 

in accordance with the model recording, we obtain: 
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Proceeding by analogy with the successive projections we get: 
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Forecast of period t + 1 depends on a number of previous values. Formula (2) has 
the form of moving average with weights that are dependent on observation delay 
and they are decreasing. Hence the need for α to belong to the interval [0; 1]. When 
the value of the parameter α is close to zero, then the relatively large weights are 
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assigned to the previous  values. The key issue when applying the presented 
method is the choice of smoothing constant value. The program STATISTICA 
implemented 12 types of exponential smoothing models, which are a combination 
of models with and without trend as well as without and without the seasonal 
fluctuations [2]. The different stages of forecasting using exponential model 
include: 

• graphical analysis of time series variation and identification of the 
trend and seas  

• searching  for optimum model of a particular type which the best fits  
data  

• determination of the values of forecast and  their graphical 
visualization.  

The data used in the analysis derive from the production of glass containers and 
were  obtained from one production line. The measurement of the  amount of 
defective packaging marked L1spec were made every hour and come from the 
measuring points of production line. They concern the number of defective units of 
product that were manufactured. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Line graph - error L1spec.  Source: own calculations 
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Visual analysis and opinions of working with the manufacturing process engineers 
to indicate that the investigated phenomenon is not subject to trends, as well as it 
does not exist in the effect of seasonality. To select model parameters without a 
trend, in  the STATISTICA program, use the window seasonal and non-seasonal 
exponential smoothing. 
 

 
Figure 3. The presentation of Seasonal and non-seasonal exponential smoothing.  

Source: own calculations 
 
For the analysis an additive model was chosen. Forecast period was set at 10 
observations. Using the Network Search module, which assumes to minimise the 
middle absolute percentage error, obtained α = 0.100. 
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Table 2. Network Search module,  Forecast period - 10 observations. 

 Alfa Delta Średni - 
błąd 

Śr. bezw -
błąd 

Suma - 
kwadrat.

Średni - 
kwadrat.

Śred. % - 
błąd 

Śr. bezw - 
% błąd 

28 0,400000 0,100000 -0,225132 6,559384 4331,731 69,86662 -0,000000 -0,000000 

19 0,300000 0,100000 -0,227366 6,651913 4348,650 70,13952 -0,000000 -0,000000 

37 0,500000 0,100000 -0,214456 6,478854 4354,741 70,23776 -0,000000 -0,000000 

46 0,600000 0,100000 -0,200909 6,333409 4399,710 70,96306 -0,000000 -0,000000 

10 0,200000 0,100000 -0,195038 6,747599 4418,004 71,25813 -0,000000 -0,000000 

55 0,700000 0,100000 -0,185584 6,272233 4455,383 71,86101 -0,000000 -0,000000 

1 0,100000 0,100000 -0,043976 6,747683 4483,060 72,30742 -0,000000 -0,000000 

64 0,800000 0,100000 -0,168939 6,482749 4515,326 72,82783 -0,000000 -0,000000 

38 0,500000 0,200000 -0,210916 6,600797 4555,088 73,46917 -0,000000 -0,000000 

47 0,600000 0,200000 -0,197319 6,417877 4562,990 73,59661 -0,000000 -0,000000 
Sieciowe poszukiwanie parametrów (podśw. najmn. moduł błędu) (dane L1nowe) Model: 

bez trenduadd.sezon. (12); S0=10,17 L1SPEK. 
Source: own calculations 

 
The resulting parameter was used in the Auto Search setting the lack of fit 

index on average absolute percentage error. 
 

Table 3. Measurement errors worksheet. 

 Error 

average error −0,04397573077 

average absolute error 6,74768294243 

sum of squares 4483,05979361807 

mean squares 72,30741602610 
Wyrównywanie wykładn.: Addytyw. sezon. (12) S0=10,17 (dane L1nowe) Bez 

trenduadd.sezon.; Alfa= ,100 Delta=,100 L1SPEK. 
Source: own calculations 

 
The results of values forecast and the measurement of errors appeared in the 

workbook. The graph is a visualization of the original values and forecasts. 
 
 



 15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Empirical and theoretical values, together with the forecast.  
Source: own calculations 

 
Exponential smoothing models are based on the concept that the current 

forecast is influenced by previous values of the time series. In the presented model, 
the data containing more than 50 cases were used. For smaller amounts of data 
forecasts contain large error values. The advantage of the method is the ability to 
continuously determine the forecasts - even several times a day and in relation to 
other monitored defects. In the case of building other models it is practically 
impossible. 

It should be noted that the method of time series analysis presented above is 
only one of possible methods available in STATISTICA program. Alternatively, 
ARIMA models can be used [1]. Their methodology is very technically advanced 
and takes advantage of the phenomenon of stationarity of time series. In practice, 
the identification process suggests a number of model variants. Due to high speed 
of calculations it is possible to estimate parameters of all potential models and to 
select the best variant for forecasting. 

4. CONCLUSION 

Manufacturing companies operating in the market gather more and more data 
on production and supply processes, customers and their requirements, product 
defect rates, product control processes. 
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In the paper characteristics of the research subject selected and the conceptual 
data model were presented and time series analysis and forecasting were carried 
out. Computer analysis of time series presented in the article can have a significant 
influence on examination of a technological process. 

The need for development of the time series analysis and forecasting arose 
from the practice and numerous meetings with a production line manager. It was 
realised that there was a lack of algorithms of action in the case of finding a defect 
of a product (here: glass packaging, e.g. bottles, jars) and for selection of an 
appropriate (the most beneficial) method of elimination of defects. The PIC system 
includes an additive module, which will determine the prognosis for the following 
periods, and monitor occurrence of discrepancies between the actual data and 
forecast will affect the elimination of defects in the production of glass packaging. 

In the consequence, the deepened knowledge on the technological process is 
created. It can be used to modify, modernise the process and to improve 
effectiveness. 

REFERENCES 

[1] Kot S., Jakubowski J., Sokołowski A. ( 2007) Statystyka, Difin. 
[2] Luszniewicz A., Słaby T. (2001) Statystyka, Wydawnictwo C. H. Beck. 
[3] Śmiech S. ( 2011) Prognozowanie i analiza szeregów czasowych, Statsoft. 
[4] Piróg-Mazur M., Setlak G. (2011) Budowa bazy danych oraz bazy wiedzy dla 

przedsiębiorstwa produkcyjnego w przemyśle szklarskim, VII Krajowa Konferencja 
Bazy Danych: Aplikacje i Systemy, Ustroń, Poland, Studia Informatica. 



DIFFERENT PERSPECTIVES OF VIEWING THE IT ENTERPRISES  

Dariusz Dymek 

Department of Computational Systems, Cracow University of Economics 

Abstract.  The IT enterprise characteristic features are the high complexity, 
multi discipline character combined with an interference with the organiza-
tional processes and involvement of the employees from all levels of organ-
izational hierarchy. In addition, usually the prime contractor is an external 
company, what increases its complexity. The multitude of involved people, 
the nature of the products and its impact on the organization functioning 
makes that the enterprise is viewed by individuals through different perspec-
tives reflecting their areas of interest. There are three basic perspectives: the 
result, the product and the process one. This paper describes the characteris-
tics of these perspectives and presents a proposal of their integration into 
complete view of the enterprise. 

Keywords:  IT Enterprise, IT Project Management, Software Measurement 

1. INTRODUCTION 

Modern approach to any organizational activity assumes the potential use of 
the solution based on the Information Technology (IT). The advantages of the IT is 
unquestionable at many application both for commercial and non-commercial insti-
tutions but the applying of this technology must be fully compliant with the organ-
izational goals. This simply assumption makes a great difference in treating of any 
activities connected with investment in the IT based solutions. The main emphasis 
is placed on the effects achieved by development and usage of the software based 
tools instead of its technical perfection and the methodological correctness of the 
process of its development. The visible effect of such approach is the popularity of 
so called adaptive (or agile) methodologies of software development and project 
management. But this approach has some limitations among which the most impor-
tant seems to be the restriction of project team size. This in turn reflects in the size 
limitation of developed software [4]. So the classical approach to the software de-
velopment and software project management is still valid and regardless of prefer-
ences is the only approach in many cases. But, to meet the assumption of comply-
ing with the organizational goals, some changes in the general approach to the de-
velopment of the IT based solution must be introduced. The basic step is to cover 
the whole process connected with software development from the uprising of its 
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necessity though its development to its usage. As a consequence of this change we 
have to deal with the IT enterprise instead of IT project. The schema of such ap-
proach is presented at fig.1. 
 

 
Figure 1.  General schema of the IT enterprise.  Source [3]. 

 
The IT enterprise consists of three phases [3]: 

• The preparation phase. This phase starts together with the goals 
operationalization, when the organizational strategic goals are decomposed into 
the operational goals. At this stage the concept of strategic goals achievement 
is created and the necessity of IT solution can appeared. Next, the functionality 
of the future software system is defined and described as a software require-
ments specification (more about process of requirements specification defini-
tion see [4]). Knowing the future software system functionality the other soft-
ware project parameters such as time, budget (cost and resource) and quality 
can be defined according to the organizational abilities and resources. 

• The implementation phase. The aim of this phase is to develop the 
software tools and other products that are necessary to achieve the strategic 
goals with the respect of the correctness of the previous phase. The implemen-
tation phase typically has a form of the project with well-defined parameters. 

• The usage phase. The last phase of the IT enterprise is potentially 
no time-limited. It starts when first products of the implementation phase are 
ready and passed to normal usage, ends when last of these products are with-
drawn from use or replaced by the new ones. The aim of the usage phase is 
achievement of the operational goals by using the tools developed at the im-
plementation phase.  
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Such a comprehensive treatment of the IT enterprise means the incorporation 
of the employees from all levels of organizational hierarchy into it. Each of them 
has his own role at the enterprise and has his own overlook of it.   

2. PERSPECTIVES OF THE IT ENTERPRISE 

The multiplicity of people involved in the enterprise means the necessity of 
taking into account the different areas of their interests. Besides the common goals 
(strategic organizational goals) each group of enterprise participants have their own 
goals connected with their roles in the organization and their responsibilities. Based 
on these differences the following perspectives can be distinguished: 
• The result perspective. This perspective reflects the top managers’ point of 

view. The more important are the final effects of undertaken enterprise and 
these effects are evaluated in respect of the strategic goals.  

• The product perspective. This perspective is connected with the project team. 
The project team has a clear target - to develop the software tools and other 
product in accordance with previously defined parameters such as functional-
ity, budget and time-limit. This perspective is focused on products features and 
their abilities to be used in order to achieve the primary strategic goals.  

• The process perspective. Each enterprise is the sequence of activities which 
should be performed in accordance with accepted schedule. This perspective 
deals not only with process of software tools developments but it covers all or-
ganizational activities influenced or connected with the enterprise, such as 
business processes and organizational procedures. The process perspective 
covers every phases of the IT enterprise but has the significant meaning at the 
usage phase when there are no project structures which can coordinate the un-
dertaken activities. 

These three perspectives reflect the points of view of different participants. The 
table 1 presents the overall characteristic of distinguished perspectives. 

As can be seen the various perspectives are not assigned only to the one group 
of participants and these assignments can vary depending on the enterprise phase. 
But one of perspectives characteristic features is that each of them uses its own 
measures to tracking the status of the enterprise. 
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Table 1. The overview characteristic of the enterprise perspectives. 

Perspective Enterprise phase Participants Area of interest 

Preparation Top level management 
Strategic goals 
Organization ability and needs Result 

Usage 
Managements 
Users 

Measures of strategic and 
operational goals achievement 

Product Implementation 
Project team: contractor and 
organization representatives 

Accordance with specification 
and other project parameters 
Product features and quality 

Preparation Top level management 
Cost of strategy defining and 
operationalization 

Implementation Project team Accordance with schedule  Process 

Usage 
Managements 
Users 

Accordance with schedule of 
goals achievement  

Source: own preparation 

2.1. Measurement in the result perspective  

The result perspective is the most general one. In this perspective the two ba-
sic aspects can be distinguish: aspect of goal and aspect of efficiency. The aspect of 
goal must answer the question about the goals achievement. The aspect of effi-
ciency is connected with the question whether the achieved goals in terms of its 
utility and economical effects are optimal under given circumstances (organization 
abilities, market situation, etc.).  

The measurement in the aspect of goal is connected with the issue of 
gradation of the goals achievement. Some goals like meeting the legal requirements 
are non-gradable when others like increasing the market position are gradable. This 
affects the process of designing or choosing the measures. Because the aspect of 
the goal is strictly connected with the achievement of the organizational strategic 
goals, measurement in this aspect must cover the areas which include not only the 
enterprise but whole organization. The key role in it plays the goals hierarchy 
created during the goals operationalization which generally can be treated as a 
translation and decomposition of the strategic goals into the operational and tactical 
ones. Since this aspect is strictly linked with organizational strategy, the 
measurement in this aspect is strongly depending on the sector of its activity and 
measures use the terms specific for a given field. 

The second distinguish aspect is the aspect of efficiency. The efficiency is 
understood as achievement by organization the optimal economical results under 
the given circumstances. The measurement in this aspect uses both the universal 
methods of the enterprise efficiency evaluation and the specific methods for the IT 
based enterprises. The examples of the universal methods are such methods as ROI 
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(Return on Investment), IRR (Internal Rate of Return) or NPV (Net Present Value). 
The specific methods have been designed for IT based enterprises and include such 
methods as TCO (Total Cost of Ownership), ROM (Return on Management), TBO 
(Total Benefits of Ownership), EVI (Expected Value of Information) or AIE 
(Applied Information Economics)[1]. Each of these methods has its own strong and 
weak points and in practice the combination of few methods is used depending on 
the enterprise specifics.  

In general the measurement in the result perspective is a tool of overlook the 
whole enterprise from the strategic point of view. It gives the synthetic image of 
the enterprise which can be useful on the high level of the organizational manage-
ment but is not very useful for the operational activity.  

2.2. Measurement in the product perspective  

The product perspective covers the material and immaterial products of the 
enterprise such as software systems, computer infrastructure or organizational pro-
cedures. This is the basic perspective of the contractor and project team. It sets the 
goals of current activities during the project lasting. The primary reference point is 
the product features demanded by users expressed in the form of software require-
ments specification or similar one. So the measurement in the product perspective 
should answer the question about the compliance of the designed and developed 
product with users’ demands and needs. In narrow meaning this perspective can be 
treated as a verification of the compliance of products with their specification, but 
in the wider meaning it covers also the aspects of software quality where the com-
pliance with the users’ requirements is only one of many features taken into ac-
count. Measurement in the product perspective with respect to computer software 
is commonly called the software measurement. 

Nowadays, the most popular approaches to the software measurement are the 
ISO standards and PSM guidelines. The first of them is represented by set of stan-
dards: ISO 15939 Software Measurement Process, ISO 9126 Software Product 
Quality and other products of the ISO/IEC SC7. The week point of this approach is 
its complex character – the ISO standards have the normative character and are 
rather difficult to implement. The PSM guidelines represent more practical ap-
proach. Regard to software quality it concentrates on three basic aspects: technical 
quality, range of tests and hardware utilization. For every aspect it defines the set 
of few measures [7]. As a less complicated the PSM approach is more popular 
among the software developers. Both approaches are fully compatible and differs 
only at the detail level. They related only to the features of the software product. In 
case of other products such as organizational procedures there are no common 
standards and each organization should work out their own approach. 
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2.3. Measurement in the process perspective  

The process perspective is linked with enterprise progress and is strictly con-
nected with process of planning. Each enterprise is led in accordance with previously 
prepared plans which determine the time sequence of undertaking activities, time of 
their lasting, required resources, anticipated effects, etc. There are several levels of 
planning from the entire enterprise plans though the plans of various phases and their 
stages to the individual activities plans. These levels differ in the level of detail and 
accuracy and are used for different purposes. The top level plans point out only the 
estimated time of duration of the main stages with allocated resources and budget while 
the low levels plans have a form of detail schedules with precisely defines activities 
and resources.  

The plans of different levels should constitute the consistent and comprehensive 
system which can be used as a common platform for controlling the enterprise pro-
gress. But there are several problems what make it more complicated. Every plan is a 
kind of estimation. In case of the software engineering the prediction of needed time 
and resources is very hard and inaccurate even for small software systems [2]. It means 
that at the beginning there is no sense to create the detailed plan of the entire enterprise 
and instead of this only a brief synthetic plan should be prepared as a reference point of 
undertaking activities. As a consequence the process of planning is a continues process 
lasting thought almost entire enterprise especially till the end of the implementation 
phase which is commonly emphasized by many software project management method-
ology (e.g. Prince2). The second problem is connected with plan preparation. At the IT 
enterprise takes part specialist from different domains including inter alia branch of the 
organization, its administration (finance, human resource management, etc.) and IT 
specialists. Each of these groups has its own aims and uses the domain specific termi-
nology which can be hard to understand for representatives of other groups. And each 
of them must have their own plans for effective participation at the enterprise.  

Mentioned two major problems of planning caused difficulties in building the one 
consistent plan of the IT enterprise. Additionally, all mentioned groups use their own 
methods of controlling the enterprise progress and its accordance with plan using the 
different sets of measures based on the domain specific terminology. Some of these 
measures are common for all groups as those based on time or resource measures but 
some as e.g. measures based on requirements or software modules status remain do-
main specific. So, similar to the measurement in the product perspective, in the case of 
the measurement in the process perspective we have to deal with several sets of meas-
ures which reflect the different areas of interest of the different IT enterprise partici-
pants. 

The main challenge linked with the presented perspectives is how to incorporate 
them in one consistent and effective system of the enterprise management and control-
ling. The proposal of approach to this challenge is presented in the next section.  
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3. THE PERSPECTIVES INTEGRATION  

 Every enterprise is undertaken to achieve the organization strategic goals 
and these goals are the only reference point of any undertaken activity. So, organ-
izational goals are the best candidate for being a base of incorporation of all per-
spectives into one consisted system.  

The organizational goals are defined on different levels. The top level, the 
strategic goals describes the aims for organization for future. Typically, the strate-
gic goals are formulated rather general, using the language understandable for vari-
ous kinds of people linked with or interested in the organization from employees 
and shareholders though market analysts to specialized press journalists. The stra-
tegic goals have the public character and as such cannot be too precise[5]. Conse-
quently they cannot be directly used in the daily practice prior to their transforma-
tion in the process called operationalization.  

During the operationalization the strategic goals which describe “what we 
want to achieve” are transformed into the operational (businesses) and tactical 
(functional) goals which answer the questions “how the strategic goals can be 
achieved” and “what is needed to do it”. This transformation creates the hierarchi-
cal structure of goals in which every single strategic goal is decomposed into sev-
eral operational goals and each of the operational goals is decomposed into several 
tactical goals. Depending on the size of the organization and the strategic goal 
characteristic this structure can have more levels which describe the role of organ-
izational units in the process of goals achievement (assigned the goals for these 
units). According to the general principles of goals defining such as SMART or 
GQM, every goal should be linked with the measure(-s) which is used to detail 
goal description (in terms of this measure).  

In such a case, it is natural to require that these measures should create a simi-
lar hierarchical structure as goals and the measures at the higher level should be at 
least partially the function of the measures on lower level of such hierarchy.  

3.1. The goals and measurement hierarchy 

The goals hierarchy can be denoted formally in the following way. Let the G 
means the strategic goal, then: 
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where F stands for “is depended on achievement of the sub goals”. The hierarchical 
structure of goals means that 
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what illustrates that the goals on the operational level are depended on the goals 
from lower level. Generally it can be denoted as follow 
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where i means the level of goals hierarchy. The requirement of goals measurement 
allows assigning the set of measure to each goal: 

kr
j

i
j

i
k

i
k mMG 1}{ ==↔  (4) 

and allows setting the demand that 

∪
n

k

k

p

i
p

i
l

i
l

i
l

i
k

i
j

i
k

i
j MmmmFmMm

1

1111 ),,...,(:
1

=

++++ ∈=∈∀  (5) 

what means that the measures linked with goal on the higher level of goals hierar-
chy should be some kind of function of the measures linked with goals on the ap-
propriate lower level of this hierarchy. In general case it is hard to pointed out di-
rectly the form of the function F, usually it can be a sort of statistical or logical 
function or the combination of them. On the high levels of the hierarchy the meas-
ures are organization branch depended and expressed in language similar to lan-
guage of the goals. With each next level of hierarchy grows the concreteness, 
clarity and precision of the goals definition and changes the character of measure-
ment. While on the top levels prevails the terminology of synthetic results (e.g. the 
organization ability, its market position, etc.), at the lower levels dominates the 
terminology of particular singular effects (e.g. developments of the new software 
system, implementation of the new organizational process, etc.) often expressed in 
the terms specific for software engineering or business processes.  

3.2. The Work Breakdown Structure 

The goals hierarchy is the starting point of the enterprise and is the reference 
point for its evaluation. But it is too general for preparation of the detail plans and 
current enterprise management. On this level the similar role plays the Work 
Breakdown Structure - WBS (commonly used tool for work planning and project 
management) which has also the hierarchical structure but is expressed in terms of 
task (instead of goals) [8]. Despite of similar hierarchical structure the WBS differs 
from the goals hierarchy in the level of concreteness and the formal principles of its 
development. The single task at WBS has assigned the parameters such as re-
sources, time of lasting and expected results according to overall enterprise pa-
rameters. But for controlling the work progress some tools are needed and these 
tools have to use measures which are referring to the particular parameters assigned 
to given tasks.   

Referring to the perspectives of enterprise presented in the previous section it 
is easy to realize the similarity among the product and process perspectives and the 
WBS concept, especially at the measurement aspect. The similar likeness can be 
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observed among the perspective of the results and the goals hierarchy. So it seems 
natural to incorporate these two concepts into one system. It can be done in two 
steps. First the linkage between the goals hierarchy and tasks decomposition (simi-
lar to the WBS) must be established and then this linkage have to reflect into mea-
surement aspects.  

3.3. Linkage among the goals hierarchy and the WBS 

Let realize that terms of goals and tasks depending of the point of view can be 
treated interchangeably in some way. The goals designate the tasks but for the im-
plementation team the tasks become their goals. The thin border between goals and 
tasks is linked with the detail level of its descriptions and concreteness especially 
inter alia at the direct indication of the way of its implementation, the resources 
and tools which would be used and expected solid effects. But this border is 
particularly imprecise in case of the IT enterprises where the specific of computer 
software as a product and the creative nature of its development process (note that 
for the software we use the term development instead of production or 
manufacture) make these distinctions harder to points out.  

The goals hierarchy is the source of requirements – each goal at the lowest 
level of this hierarchy is the starting point of the analysis what exactly must change 
in the organization functioning and what tools are needed to achieve it. Comparing 
it with the current organization ability we can pointed out the gap between this, 
what we have and this, what we need. This gap is the primary source of the 
requirements. During the process of structuralization these requirements are 
formally described and supplemented in accordance with principles of the software 
engineering and the business process management. Finally they obtain the form of 
software requirements specification which is the formal document defining the 
scope of the software project(-s). Based on this in the further work the software 
modules with assigned functionality can be pointed out. During these works the 
primary users needs are transformed into the well-defined software modules 
specification, but typically in this process the information about the relation among 
the initial source (goals) and the final result (software specification) is lost. This 
information is crucial for establishing the linkage among the goals hierarchy and 
the WBS. Its prevention can be achieved by disciplining and formalizing the 
mentioned transformation by introducing the additional attributes linked with each 
goal and the rules of their manipulation. Detail description of this attempt is 
presented at [4].  

Information about the relation among the goals and software requirements 
allow establishing the linkage among the goals hierarchy and the WBS. Moreover, 
using concept (such as the UML(VR) – see [6] for detail) which prevents the 
relation among the requirements and the software structure, in some cases this 
linkage can be expanded onto the software structure allowing to establish linkage 
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among the single software module and the organizational goals which were the 
initial reason of its developing. This means that there is a possibility of identify the 
linkage among the particular task in the WBS and the goals at the goals hierarchy. 

The last step of the perspectives integration is to reflect the presented above 
linkage at the measurement level. Each of distinguished perspectives use their own 
sets of measure adjusted to the points of view which they represented. But 
establishing the direct linkage among tasks and goals gives the unique opportunity 
to overview used measures and to identify and directly points out 
interdependencies among them. It is impossible to make this in general case 
because these sets of measures are tailored to the given case based on organization 
abilities, scale and kind of the IT enterprise and even the personal experience of the 
involved people. But there are several principles of this process that have to be 
fulfilled: 
• Each used measures have to be formally defined with precisely description of 

the subject of measuring, input data, data processing methods, scale, and the 
rules of its interpretation. 

• Measures with the common subject of measuring or input data must be 
carefully analyzed. Especially important are interdependencies at the input data 
which can directly point out the way of linkage among different measures. In 
case of measures with common measuring subject, the relations among these 
measures should be found.  

• Based on the provided analysis the schema of measures interdependence 
should be developed. Each of interdependencies has to be precisely descripted; 
the most desirable form of description is the form of some mathematical or 
logical function, their combination or the algorithm of transformation. 

• The measures which are not at the interdependence schema must be carefully 
examined. In some cases it can appear that they don’t bring the additional 
information and can be removed. But sometimes these measures can give the 
significant information about the enterprise and in such case they should be 
used by all participant what can cause the necessity of changes in their 
description, especially in the rules of their interpretation in such a way that 
they would be understandable for all enterprise participants.  
For illustrate this process let see the example. For the measure of the 

enterprise progress there are used the several measures: the percentage measures of 
used resources, costs, lasting time, etc., the numbers of milestones, the numbers of 
software modules designed, coded, tested and integrated, the numbers of 
requirements analyzed, designed, coded, tested and  integrated, etc.  Having the 
linkage among the software structure (modules) and requirements, the measures 
based on these terms can be incorporated. Linkage among the requirements and 
goals allows incorporating these measures with the measures based on milestones 
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and allows referring to percentage measures of enterprise progress in relation to 
finished task and achieved results. Moreover, at the usage phase of the enterprise 
the progress at the goals achievement can be easy linked with the usage of the 
software tools developed during the implementation phase by measures based on 
the software functionality utilization.    

4. CONCLUSION 

Presented approach is based on two main assumptions. The first is that the 
development of the information systems cannot be limited only to the IT projects 
and they have to be treated widely as a IT enterprise covering also the preparation 
and the usage phases beside the implementation one (IT project). This wider point 
of view makes the IT enterprise much more complicated, what have found the 
reflection in distinguished different perspectives of the IT enterprise. But the 
second assumptions says that this wider approach can give the better results by 
covering the whole range of problems which can appear during the software 
systems development and usage into one frame of the IT enterprise. 

Proposed method shows how to integrate these different perspectives into one 
system which gives the overall view of the whole enterprise with possibility of 
insight into its complex structure. Moreover the integration at the measurement 
level gives the participant of the enterprise the common tool for controlling and 
managing the enterprise regardless of their position in the organization hierarchy. 
Linkage among the tasks and goals give the implementation team the opportunity 
to better understand the aims of their work and at the same time gives the top 
managers better insight into current work. This method is not a “silver bullet” for 
all the risks connected with IT enterprise and it must be tailored to every single 
case but its usage should allow reducing the risk of failure by workout the common 
point of view for all IT enterprise participants. 
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Abstract.  The article presents the transformation of electronic commerce 
against a  background of the Internet changes and development of the Global 
Communication Economy (GCE). The Global Communication Economy is a 
term that we believe should replace the concept of the New Economy. GCE 
much better reflects both the current potential and sense of changes that have 
occurred in the economy and the Internet in recent years. The purpose of this 
article is to introduce the term mentioned above to the literature on a  back-
ground of transformation that has occurred over the last decade in electronic 
commerce. Changes that give reason for doing so would clearly indicate a 
new phase that the economy has entered. The stage which is a logical conse-
quence of the New Economy, i.e. the above-mentioned Global Communica-
tion Economy. 

Keywords:  Global Communication Economy (GCE), e-commerce, New 
Economy, e-business 

1. INTRODUCTION – FROM THE NEW ECONOMY TO THE GLOBAL  
COMMUNICATION ECONOMY 

The development of e–commerce is the reflection of the development of elec-
tronic economy and the Internet. Are those changes revolutionary or evolutionary? 
How has the e-commerce changed from the point of view of e-customers? To what 
extent does the social face of the Internet influence the e-commerce? We made an 
attempt to provide answers to these questions in this paper.  

Electronic commerce, the New Economy, “knowledge–based economy” un-
dergo rapid changes. It must be observed here that the two latter concepts do not 
describe the times we live in very well. It seems right to claim that the “New Econ-
omy” does not exist any longer. This ‘new” economy is just the reality in which we 
have lived for over a decade. A new generation grows up and they do not know any 
other economy. For them using the Internet and online shopping are as natural as 
watching television or listening to the radio were for the previous generations [1]. 

It must be also observed that the latter of the above-mentioned concepts does 
not reflect the meaning of changes that we witness. It seems to us that the “knowl-
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edge-based economy” does not distinguish the features and indicators of the mod-
ern economy from the previous economies in an appropriate way. Weren’t the pre-
vious economy models based on knowledge? Wasn’t knowledge necessary to build 
a steam machine? Or following this line of thinking, isn’t/wasn’t knowledge indis-
pensable to farmers to work the land and to harvest? The modern economy should 
be defined by a notion that will clearly distinguish it from the earliest phases of its 
development. In our opinion what distinguishes our times is, apart from the techno-
logical boom, first of all globalization and unlimited communication that is strictly 
connected with it. 

We believe that the contemporary times would be better described as “the era 
of global communication” or “global communication economy”. Global, virtually 
unlimited, unfettered communication is something we have not experienced before. 
What we have in mind is a wide area of communication concept – from provision 
and access to information up to moving around the globe. 

The aim of this paper is the introduction of the concept of the Global Com-
munication Economy to the literature as well as the description of selected changes 
that have occurred over the last decade in the electronic commerce. Those changes 
give grounds to mark clearly a new phase the modern economy has just entered. 
This phase is a logical consequence of the New Economy i.e. the aforementioned 
Global Communication Economy. 

2. THE DEVELOPMENT OF ELECTRONIC COMMERCE AGAINST THE 
CHANGES OF THE INTERNET 

The beginnings of electronic commerce date back to the 60’s. At that time 
computer networks that enabled money transfers between banks and companies 
were brought into use. However, ‘pre-internet” electronic commerce started to 
flourish in the 70’s and 80’s. At that time EDI (Electronic Data Interchange) and 
VAN (Value Added Network) started to gain popularity, which enabled to send 
invoices and orders. Yet, these solutions in most cases were costly and only rich 
companies could afford them [2]. 

Electronic commerce on the Internet commenced at the beginning of the 90’s 
when the formal ban on using the Net for commercial purposes was abolished. In 
the first half of the 90’s the Internet became a real driving force for the e-
commerce development. The precursors of the ”internet” commerce were, among 
others, such companies as  Cisco Systems, Federal Express, Amazon and Dell 
Computers. It was at that time that e-commerce solutions became available also 
financially for small and medium-sized enterprises. 

The advent of the first web browser Mosaic in1994 marks the beginning of 
the Web1.0 era in the Internet. Since that moment the Internet has begun to resem-
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ble the Net as we know it today. The Internet proceeded from a text era to a graphic 
era. It was a milestone for the Internet itself as well as for the electronic commerce. 

From today’s perspective the beginnings and procedures applied then were 
quite basic, uncomplicated and sometimes faulty. The Internet was the novelty with 
still limited (although dynamically growing) penetration in the society. It was con-
sidered a technical innovation and not much attention was drawn to business op-
portunities that this medium could offer. Technical and technological opportunities 
of that time were also the bottleneck. The Internet was then more like a place for 
publication of companies’ offer and other informational materials. Websites were 
very simple and uncomplicated and thus some basic features from today’s perspec-
tive like functionality e.g. placing orders were neglected. It was not rare that that 
among data provided on a website an e-mail address of the company being the 
website’s owner was forgotten. The characteristic feature of the Web 1.0 era was 
that in order to be present on the Internet a company had to possess a relatively vast 
knowledge on programming and website creation. Building an online shop was a 
real challenge for a team of specialists, including indispensable IT professionals. 
The Internet itself was a place for presenting information created by owners of 
websites. Net surfers were just to use this information. They could create their own 
content but these opportunities were rather limited. People possessing some IT 
knowledge and technical skills were privileged. In most cases setting up an e-
commerce business required employing IT professionals. However, it must be 
mentioned that there were other possibilities as well. To build a shop, just like to-
day, one could use solutions from the Open Source family e.g. a popular osCom-
merce. Yet, these packages were quite complicated for an average user to install 
and use, which made them unavailable. At that time the role of e-customers was 
limited to browsing through the offers displayed on shops’ websites, performing 
transactions or commenting on purchased products (e.g. directly on websites or 
discussion forums). The customer was for a company an individual person who had 
very little impact on its activity (practically none). 

Year 2004 is a stipulated onset of the Web 2.0 era on the Internet. The author 
of this concept is Dale Dougherty (then the vice-president of O’Reilly Media Inc.). 
The concept originated during the discussions on a new conference held in his 
company. The conference was to reflect the changes observed on the Internet at 
that time. It was stressed that the Web 1.0 evolved so much that a new phase of this 
evolution could be defined and it was conventionally called the Web 2.0. The term 
was popularized thanks to two conferences organized by O’Reilly Media Inc and 
by the article written by Tim O’Reilly titled „Web 2.0: Design Patterns and Busi-
ness Models for the next generation of software”. The author analysed and com-
pared solutions (technologies, offered services and websites) characteristic for the 
Web 1.0 and the Web 2.0 [3]. 
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The word „evolution” has been used above for a specific reason. The “revolu-
tionary character” of the Web 2.0 is often mentioned in related articles. We believe 
that the Web 2.0 is the next logical, yet an evolutionary step that is unavoidable 
with such high Internet penetration and popularity. It is somehow a comeback to 
the social roots of the Internet. These were the times when the driving force for the 
development of the Net was a relatively small number of enthusiasts working to-
gether on its improvement and development. 

It can be stated that the Web 2.0 marks the opening of the Internet to average 
web users who are not IT professionals, do not possess IT education or knowledge. 
The procedures that required specialist knowledge in the past have now become 
available for an average user. Today virtually everyone can be present on the Inter-
net. What is more, these are the users who, to a great extent, generate the content 
available online and the characteristic feature of a new generation of websites is 
that they provide user-friendly solutions how to do it. 

At this point we should compare the beginnings of the Web 2.0 i.e. year 2005 
and year 2011. In this period changes in technology were accompanied by changes 
in social behaviour, mainly the Internet users’ behaviour connected with the ways 
of using the Internet.  

It cannot be questioned that over the last few years the Internet has become a 
popular, available to the general public medium. Virtually everybody uses the Net 
and virtually everywhere.  The proportion of people in the age range 16-74 who 
regularly use the Internet reached in 2010 65% in the European Union. It marks an 
increase by 51.2% compared to 2005. The comfort of using the Net improved sig-
nificantly as well. It is connected with more modern and more efficient equipment 
(including the devices that a few years ago were in a prototype phase) and in-
creased comfort of using high-speed net infrastructure. According to the Eurostat 
research a number of households with a broadband Internet access rose on average 
in the EU by about 165% (in our country the increase was even more impressive 
and amounted to 256%) during the period 2005-2010. According to the 2010 data 
up to 61% of the EU households have a broadband Internet access (in Poland 
57%). What is more, the number of people who have never used the Internet has 
significantly fallen. Among the EU inhabitants in the age range of 16-74 over the 
period of 2005-2010 a drop from 43% in 2005 to 26% in 2010 was observed. 
Thanks to, inter alia, high speed computers and network connections watching 
films or downloading big files have become very common. Thus, especially in 
2010 every fifth adult Internet user in the EU downloaded software from the Net 
(in Poland the indicator was 17%), which marks the growth by 62% (in Poland 
113%) compared to 2005. On the other hand, games, different kinds of images or 
music were downloaded in 2010 by 28% surfers (24% in Poland), which marks a 
rise in the analysed period by 75% (in Poland 100%). The proportion of viewers 
watching online television and listening to web radios amounted to 26% in 2010 
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(in Poland 22%), which denotes a growth over the last five years by 160% (in Po-
land 267%) [4]. 

It must be stressed that the Internet has at last become a place for doing shop-
ping. A few years ago it was a place where people mostly searched for detailed 
information about a product, but finally a product was bought in a traditional shop. 
Nowadays, Internet users are keen to use the Net to order goods and services. In 
2010 40% of users in the European Union did it, which denotes a growth by 67% 
compared to 2005 (in Poland an over threefold growth was observed). It obviously 
does not mean that the Internet has ceased to be a valuable source of information 
about products. The figures prove that this trend has even strengthened. During the 
period of 2005 and 2010 a number of people using the Internet in order to find 
information about goods and services increased in the European Union countries 
by 44% on average (in Poland by 117%). In 2010 more than a half of adult Internet 
users did it (56%) [5]. 

3. SOCIAL COMMERCE – ELECTRONIC COMMERCE VERSUS  
SOCIAL MEDIA 

The Social Media is a wide term including various kinds of activities, tools 
and ventures that serve social integration on the Internet, It concerns mostly all 
activities aiming to gather the net surfers into certain virtual communities whose 
aim is to share information, opinions and knowledge by creating and sharing con-
tent in the form of words, images, audio and video materials [6]. 

Blogs, discussion forums, discussion lists and even, known for more than ten 
years, social shopping can be regarded as a direct predecessor of the Social Media. 
The idea of building a loyal community of users around a service is nothing new. 
The importance of such activities has been appreciated for over a decade and the 
attempts have been visible virtually since the beginning of the “Internet” e-
commerce. However, it is only today that the level of the Internet penetration in the 
society as well as technical opportunities have enabled to build real social net-
works. 

The most popular forms of social media are: blogs; microblogs; discussion fo-
rums; “Wiki” websites; price comparison websites; media sharing services; book-
marking and social news services; virtual worlds; social networking services [7]. 

Two terms should be distinguished at this point: the Social Media and the 
Web 2.0. The first refers to people creating communities and content they generate 
themselves, the latter refers to technology that enables to do it [8]. 

Undoubtedly traditional business models of e-commerce sector may seem a 
bit obsolete and they do not meet the expectations of young, open to new ideas and 
changes customers-Internet users. Companies seem to notice this issue, adopt and 
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test new solutions and look for potential customers where they can easily find 
them. 

Different types of social networking services gain popularity regardless of 
age, gender or colour of their users. Obviously, the group that is the most open to 
this type of novelties are very young people. According to Ipsos, three quarters of 
American teenagers use Facebook. This proportion amounts to even 86% among 
people below the age of 17. Apart from this group people between the ages 18-33 
use these services as well, only in the United States nearly 83% of users. The level 
of the social media popularity falls respectively with the age of Internet users. 
However, the characteristic feature is that among “older” age groups the biggest 
growth in the number of Social Media users was observed during the period of 
2008-2010. For example, the proportion of Americans using these solutions among 
people between the ages of 45-55 increased in 2008-2011 from 20% to 50%, 
whereas in the group of 55-64 from 9% to 43% [9]. 

Another characteristic feature is that the level of “addiction” to social net-
working services, which is measured by the frequency of visits, is markedly grow-
ing. In 2009 18% of American Internet users with profiles in these types of services 
admitted that they visit them a few times a day. In 2010 every third surveyed per-
son did it (30%) [10]. 

It must be also noted that in 2010 every third EU inhabitant placed posts in 
social networking sites or used Internet communicators. It must be stressed that in 
Poland such activities were even more popular, four out of ten adult Internet users 
did it [11].  

It seems to be justified to claim that companies noticed the potential of the so-
cial media. It is estimated that among American companies that employ over 1000 
workers eight out of ten use the social media to pursue marketing objectives [12]. It 
marks nearly a 100% growth compared to 2008. American marketers are the most 
active on Facebook (36% of surveyed companies described their activity as mini-
mum seven in ten-point grading scale) and on Linkedin (33%). Twitter gains less 
popularity (15%) [13]. 

Expenditures on advertising in the social media are also increasing. eMarketer 
estimates that in 2012 they will reach the level of 3.93 billion US dollars only in 
the United States, which means that expenses from 2010 will be doubled [14]. 

What can be also observed is that whether a company is open to new opportu-
nities offered by the Social Media or not depends on its trade. It turns out that on a 
global scale the social media are most often used by educational companies, nearly 
three quarters of them (72%). The second position is occupied by communications 
sector (71%), the third and the fourth are services (66%) and sales (64%). The So-
cial Media potential has not yet been spotted by companies from energy sector 
(32%) [15]. The characteristic feature is that the social media potential is used to a 
greater extent by companies that have been present on the market for some time. 
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According to JBrief Inc. the Social Media have been fully integrated with business 
models of nearly three quarters of American companies functioning on the market 
for over two years [16]. 

The changes described above are also reflected in the literature in which new 
terms such as f-commerce, social shopping, social commerce appear. The first of 
them – f-commerce derives from words „Facebook commerce”. It is e-commerce 
activity run through a social networking service Facebook. The other two above-
mentioned terms i.e. social commerce and social shopping are not unambiguously 
defined. Social shopping is just in simple terms internet shopping done online with 
a group of friends and acquaintances. Based on this definition it can be assumed 
that social shopping and social commerce are very much alike. However, it is clear 
that in the case of the first one more emphasis is put on the process of shopping 
than selling Sometimes the term: social shopping is clearly separated from social 
commerce. The supporters of this division are A. T. Stephen and O. Toubia. They 
claim that social shopping is a community of online buyers, whereas social com-
merce is a network of cooperating e-sellers [17]. 

So what is social commerce and what makes it better than previous solutions? 
Social commerce should be regarded as an e-commerce answer to challenges the 
development of the Social Media has brought (and is still bringing). Those changes 
are complex and multi-faceted. Social commerce is then the next stage of elec-
tronic commerce development, this time focusing on its social aspects. 

The Social Media have changed the previous rules of communication between 
companies and their customers. Today we can talk about bilateral communication, 
a dialogue between equal (or almost equal) partners in a given relation. Today’s 
company not only communities its arguments but it also listens carefully and re-
sponds to its customers (both current and potential). It was inevitable that these 
changes have their left mark on the electronic commerce as well. 

What strikes here is a redefinition of previous relations between the parties of 
transaction. The customers who were a weaker party before, now gain real power 
and influence on decisions taken by companies. Businesses must take their opin-
ions and expectations into consideration. The social media can create market lead-
ers really fast, but they can also very quickly destroy the image built arduously for 
years. It can be stated dealing skilfully with crisis management and conflicts in 
customer-company relation is everyday reality for companies. What is happening 
now has not been observed before. Marketers are educated and trained (better or 
worse) to build individualized relations with customers. However, the skills abso-
lutely indispensable today are those related to building relations with a group of 
customers. Customers cannot be treated as individuals only. More and more often, 
especially in conflict situations these are the customers (thousands of them) who 
combine forces and submit specific claims to the company. It is due to the social 
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media that organizing such coordinated actions is extremely easy and what is more 
important effective. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  raditional e-commerce vs. social commerce – a simplified diagram of relations 
and communication. 

 
The phenomenon observed today can be defined „self segmentation”. It offers 

a wide range of activities related with marketing and marketing research. Users of 
social networking services (e.g. Facebook) gather in micro communities of sup-
porters of certain products, services, brands, people, etc. [18]. They keep track of 
all information from companies and other fans displayed on virtual boards. They 
comment, evaluate and live the life of their communities. 

The most popular form of interaction between fans and companies (brands) 
available on Facebook is clicking the ‘Like’ button. According to DDB Wordwide 
and Opinion Research up to three or four (76%) service users on a global scale do 
it often or sometimes. The second position is: recommended a following brand on 
Facebook to a friend (52%). The next ones are: commented on information pub-
lished by a brand (48%); put up content published on a brand name page on a wall 
(45%); left a message on a brand name’s wall (45%) and sent information pub-
lished by a brand to a family member (43%) [19]. 
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Another characteristic feature of the social media is that they gather engaged 
and active users/customers (or potential customers) of a given company. Fans ex-
pect a special treatment and respect. Companies must meet their expectations. The 
simplest forms of this type of activities is e.g. access to unique content, software, 
competitions, online games or special, exclusive promotions. According to the 
research conducted by ExactTarget 40% of Facebook users click the ‘Like‘ button 
of a certain company or brand in order to get a discount or take part in promotional 
activities [20]. Not much less i.e. 39% of users do something to show their friends 
that they support a given company. Every third person clicks the ‘Like’ button to 
receive free coupons or samples (36%) or to get information about coming sales 
(30%) [21]. 

The way people make buying decisions is also transforming. Thanks to the 
Social Media it is much easier to gain first-hand information about a product we 
want to buy directly from its users. In the past marketing focused on building rela-
tions and good cooperation with opinion leaders. Today the problem has become 
more important and much more difficult to cope with as virtually everyone can be 
an opinion leader. 

It must be stressed that thanks to the social media both users/customers and 
marketers have gained easily accessible, highly-profiled information about individ-
ual users/customers, about their likes, interests, hobbies, views, expectations, life, 
acquaintances, etc. What is more, this data in most cases is at least partly true. It 
refers especially to information provided in profiles of certain social media as well 
as activities conducted by users themselves. Modern customers can easily make a 
decision on the basis of other customers’ advice before they buy a product.   The 
Social Media enable to initiate a contact with other users quickly in order to get 
additional opinions or advice. Identification is possible in many ways.  The sim-
plest one is using information presented in publicly available profiles, tracking 
reviews or comments. What matters greatly, these opportunities are available for e-
customers before, during and also after a decision-making and purchasing process. 
Thus the companies must constantly track their customers and woo them. It has 
been observed that the recommendations from friends encourage bigger shopping. 
According to the research carried out by  the Internet Retailer 67% of e-customers 
who frequently buy online spend more money on shopping on the Internet after 
receiving recommendations from acquaintances from various social media and 
even 83% want to share information about purchased goods in social networking 
services [22]. 

Today’s e-shopping is more and more often shopping done in a group of  
friends and acquaintances, the most of  whom we know not only from social media 
but we have met in real life, at school, work, on holidays or in the street. It can be 
stated that due to the combination of traditional, previously known technical proce-
dures offered by online shops with those offered by the social media online shop-
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ping more and more resembles a traditional purchasing process, available in tradi-
tional shops. Thanks to the mechanism of recommendations, evaluation and re-
views of products, customers can immediately learn what their friends and ac-
quaintances think about a given product. Online buyers get very valuable 
“prompts” which are more accurate and better customized to their likes and prefer-
ences than it was on the previous level of the e-commerce development. The social 
commerce can be regarded today as a substitute of going shopping with friends to 
traditional retail outlets. 

The companies that notably exemplify the social commerce are both well-
known brands as well as the companies that have arisen only thanks to skilful har-
nessing of the social media. Among the leaders we can mention such companies as 
Dell, Trip Advisor, Amazon, Zappos or LIVI’S. The Social Media are an invalu-
able support for the existent distribution channels. Dell is a perfect example as in 
2007 it sold $ 6.5 million in PCs and accessories only through an online social 
networking service Twitter [23]. 

4. CONCLUSION 

The Global Communication Economy is the reality we live in. The economy, 
the Internet, the electronic commerce and habits of the Internet users have changed 
so much that the tem New Economy has lost its original meaning. Undoubtedly we 
are at least one step ahead and the phase of the New Economy is over.  

The changes in the E-commerce reflect the changes of our surrounding reality. 
It refers not only to changes related to the economy but also to manifold social 
changes. What is the nature of these changes? Are we witnessing the revolutionary 
or evolutionary changes? 

We assume that in the light of the arguments presented above two things must 
be differentiated – the changes in a technical, technological as well as in a social 
sphere. In the case of technique and technology the changes in e-commerce and the 
Internet are rather evolutionary. However, the evolution in this area has facilitated 
a real social revolution concerning e-customers and the ways they harness the 
Internet and e-commerce solutions. 

The conducted research clearly indicates that the interest that Internet users 
show for social networking services is not a fad that can be neglected by compa-
nies. Over the next few years more than a half of American Internet users will use 
social networking services. According to eMarketer in 2013 six out of ten Ameri-
can net surfers will use Facebook, which will make nearly a half (47.6%) of the 
whole population [24]. 

To conclude we should draw attention to the factor that may be of crucial im-
portance as far as the future of the social media and social commerce are con-
cerned. A number of people using the social media through mobile devices is 
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growing rapidly. eMarketer predicts that only in the US up to 79 million people 
will be using such devices by 2015, which marks a growth by 103% compared to 
2010 [25]. 

Devices whose popularity on the market will play a key role in the nearest fu-
ture are tablets. They are ergonomic, mobile and thanks to a bigger screen users get 
more satisfaction while using them, which is reflected in the willingness to do 
shopping in this way. Ipsos research shows that 50% of tablet owners in the US are 
greatly satisfied with shopping done recently by means of this device. However, in 
the case of Smartphone users the proportion amounts only to 32% [26]. 
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Abstract. Modern consumers of information age are already accustomed  
to traditional marketing strategies operating in the space so-called Outbound 
Marketing, focusing mainly on the building brand awareness through adver-
tising and promotion. This type of actions are often seen by customers  
as "disturbing marketing" or not at all noticed. The opposite of the classic 
strategies which is used mainly in the Internet channel is Inbound Marketing 
(IM), the active marketing focusing its efforts on increasing the probability  
of finding by customers sought information and products. IM area of interest 
focuses on the SEO (ie Search Engine Optimization), blogs and social media. 
The solutions like this are likely to achieve results comparable and some-
times even better than in the case of a paid campaign. Thus it will become a 
powerful „weapon” in the hands of entrepreneurs and equaling the chances 
between companies with an multi-million advertising budgets and small en-
trepreneurs financing its activities from its own resources. 

Keywords: Inbound Marketing, Search Engine Optimization - SEO, Social 
Networking, Blogosphere, e-Business 

1. INTRODUCTION 

"If you have more money than brain cells, you can focus your efforts on out-
bound marketing. However, if you have more brain cells than money, you have to 
focus on inbound marketing." [2] 

Guy Kawasaki 
 

In the previous decade the use of a large email lists comprising a selected 
group of customers were an effective method in the process of obtaining and con-
verting customers. Modern technology (eg spam filters) allows us for the automatic 
verification of incoming e-mails which substantially reduces the amount of unsolic-
ited messages. Similar phenomena can be observed in the other areas of marketing, 
eg in the case of dispatching of classical advertising letters. Each of us can find 
dozens of leaflets in their mailboxes. Nowadays this kind of strategy it is not a 
proper way for gaining a real customer. It is often seen by customers as "disturbing 
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marketing" or not at all noticed. Today people in a completely different way are 
doing shopping and gathering information. Customers use the Internet (eg Google - 
www.google.com or Bing - www.bing.com) to search desired information about 
products. Modern man prefers to obtain expected information by himself than to 
watch the advertisment and to participate in arranged business meetings. 

To take the advantage of the new reality, marketers must change their ap-
proach and focus on a more intelligent and sophisticated ways in providing infor-
mation to their customers. 

Corporate websites in the direct line are descendants of business leaflets. At 
the beginning they were usually static and they acted as a media of marketing 
communication. In the modern economy the use of such website may be the begin-
ning of troubles. Customers will not return to the website if there is nothing beyond 
the sales content. The most popular corporate websites do not give the pure mes-
sages. They form a community among people with similar views or interests. 
Therefore it is necessary to create a online and lively meeting center. A very im-
portant success factor is also the perception of company brand in the economic 
environment. In this situation it seems necessary to be creating a community 
around the products offered by the company and increase brand awareness. 

The transition of strategy from outbound to inbound marketing should stop in-
terference with the life of the company's target group and allow them the freedom 
to seek and find the proper products. To reach this goal the owners must ensure that 
the company's offer will be recognizable. It is very important because the Internet 
allows us to reach in a short time to a much larger group of people than ever be-
fore. Global Network also allows for very rapid spread of ideas. In this kind of 
environment competition is very strong, which forces the entrepreneurs to crossing 
the traditional boundaries of market, the search for alternatives and gain expert 
status in particular fields. In addition to recognizable offer it is necessary to create 
and provide to customers recognizable content associated with the company and 
products. Recognition for the offered content expressed in number of incoming 
links to the company's website translates directly into the results eg in Google 
search engine. High quality content are usually considered as a scarce good and 
therefore it will be important to focus on content preparation in large quantity. The 
most popular media content on the Internet include: 

• Several-pages articles about industry presented in blogs 
• Reports to inform customers about the latest industry trends 
• A few minutes video in the form of webinars about industry or prod-

ucts 
• Live presentations conducted on industry issues  
• A few minutes broadcasts in the form of podcasts including product 

presentations or interviews with industrial experts 
• Broadcast live footage in the form of webcasts 
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Generating the content without the possibility of measuring their effectiveness 
could minimize the chance to optimize. Therefore it is neccessary to pay attention 
to the number of websites that have links to company's page and the number of 
subpages that were indexed by Google. Each new link and higher search results in 
browsers are a confirmation of recognition and quality of the content placed on 
company's website [1]. The parameters mentioned above can be easily monitored 
with the online available SEO tools created by Brian Halligan (graduated from 
University of Vermont and MIT) and Dharmesh Shah (graduated from University 
of Alabama and MIT), ie http://websitegrader.com [4]. 
 

 
Figure 1. Example of WebSiteGrader report. 

 
Until recently, the effectiveness of advertising was directly dependent on the 

amount of available budget. Currently the highest value is the potential of the 
mind. Usage of this power in conjuction with inbound marketing techniques allows 
to achieve comparable results to the high-budget outbound marketing campaigns. 

Therefore the highest attention in the modern economy should be paid to cre-
ating a recognizable content and then making them available through the blo-
gosphere and social mediasphere [1]. 
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2. RECOGNITION IN THE BLOGOSPHERE 

One of the best way to provide content for a wide range of users is to start 
blogging service. This approach gives the status of intellectual leadership, allows to 
make many new relations with potential customers and enhance the position in 
search results in most popular browsers. 

The published articles have to address major issues from the industry. They 
should be specific and they should not pressuring directly to purchase products 
because such an approach would discourage a significant part of your blog reading 
audience. There are many ways to acquire content to articles. The best way is to 
prepare the materials by ourselves. It is also possible to publish the correspondence 
with other blog's users as well as to establish cooperation with other specialists 
who can publish their materials on a particular blog. Properly used SEO mecha-
nisms can help increase range and availability of publications. The most important 
element in the publications of this type is the title. It should contain keywords that 
will be subject to search processes. The article should also have links to the main 
service. This approach will increase the probability of achieving high search re-
sults. Another way to promote your articles could be links on social networking 
sites such as Twitter, Facebook and LinkedIn. During the correspondence with the 
users you can encourage them to visit the article. Similar effects can be obtained 
using the voting portals such as Wykop.pl, Digg and SumbleUpon. The best arti-
cles (with the most votes) are presented on the main website page. In this case, the 
number of people with access to publications increasing significantly. Another way 
to promote the articles is the use of manual or automatic mailing. In the first case 
the links to the article could be send to friends. In the next one there is possibility 
to use purchased or developed mailing list. At the beginning of work on the blog it 
is necessary to remember that the results in this area appears after some time but 
they have a much more lasting nature than traditional advertising [1]. 

From a technical perspective there are many tools supporting the development 
of the blogosphere. The main medium for the presentation of information are the 
most common CMS systems. They allow for quick installation and configuration 
without the need for specialized IT knowledge, eg Joomla, Drupal and WordPress. 
The existing blog users may be informed about new articles in many different 
ways, eg by a social networking site or via newsletter sent by the autoresponder, eg 
impleBOT. Another possible technology for use in the promotion of blog sites are 
RSS feeds wich allows us to receive messages through a browser or other special-
ized tools. 

The selected popular blog sites in Poland are: blog.onet.pl, forum.gazeta.pl, 
goldenline.pl, etc. 
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Figure 2. blog.onet.pl as an example of blog service, joomla as an example of Content 

Management Systems, wykop.pl as an example of voting portal. 

3. METHODS OF SEARCH ENGINE OPTIMIZATION 

According to research results of ComScore company in April 2009 the total 
number of searches performed using all available search engines in the world 
amounted to 22 billion of which 13 billion were directed to Google. Therefore this 
is the platform of most worthy attention. 

Google search engine returns two types of results: 
• Organic (in the other words – natural) search results 
• Sponsored Links. 

Organic search results are based on internal classifications developed by Goo-
gle, relating to the value of selected web site from user perspective. This type of 
searches are free and preferred by users. According to MarketingSherpa and En-
quiro study only 25% of users use the sponsored links and 75% of organic results. 
Therefore this is the best way to increase the interest of users. Sponsored links are 
nothing more than advertising based on the principles of PPC - Pay Per Click. This 
kind of marketing messages are displayed to people who have had typed relevant 
keywords in the search. Additionaly it is necessary to determine the amounts of 
money which the company is able to pay for a single click. 
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In summary all efforts to understand the mechanisms of search engines and 
activities to increase web site popularity are known as Search Engine Optimization, 
ie SEO. At the beginning of the activities with SEO it is necessary to specify key-
words which will be optimized. Keywords are in fact used by Internet users in 
seeking products and services. The most important factors influencing the choice of 
keywords are: 

• Accuracy 
• Frequency 
• Difficulty. 

In the case of accuracy it is important to choose key words typically associ-
ated with the business. Useful is the empathy and attempt to look at the issue from 
the perspective of a potential customer. In the case of frequencies it is important to 
choose keywords with the highest popularity. Indeed it is hard to expect much traf-
fic on the site (even though a high level of accuracy), if a word or phrase are rarely 
searched at all. In case of difficulties the most important factor is the credibility of 
the website and its recognition in the Internet environment. Therefore choosing the 
best keywords is connected with appropriate balancing of these three factors men-
tioned above. A very useful tool in this process is Google AdWords. 
 

 
Figure 3. Keywords tool in Google AdWords. 



 47 

The PPC campaign with small budget may be the best way for fast selection 
of relevant keywords. It will allow us to easily determine the most relevant key-
words related to the industry. Then the selected keywords should be placed in ap-
propriate locations on the website. The elements that are essential in optimization 
include: page titles, descriptions of page and other page elements, headers, etc. On 
the opposite side are located the incoming links which connect other websites with 
the company site. Their quantity and reliability is one of the main factors influenc-
ing the results of a Google search. 

A common practice are unethical optimization methods involving the use of 
Google search engine specifics and its functional limitations to improve the effec-
tiveness of search. This kind of solutions are applies in connections to websites 
which normally would not have a chance of getting good results. The most popular 
(and easiest to detect) methods of cheating browsers include: 

• Link farms 
• Automatic generation of content 
• Duplicate keywords 
• Cloaking 
• Hiding content. 

In summary the use of paid (ie PPC) and free (ie SEO) marketing methods 
should be balanced. Focusing on PPC can be dangerous in long term because of the 
nature of the service. It is in fact nothing else then the auction of the clicks. There-
fore prices of one click may change very quickly. At the begining of Internet cam-
paign the PPC methods can support the development of organization. This should 
not be the primary mechanism for advertising. In long perspective marketing ef-
forts should be focused on the classic SEO [1]. 

4. RECOGNITION IN THE MEDIASPHERE 

Another area of activity of the modern Internet users is social networking. In 
the recent years both on the Polish market and throughout the world were created 
many sites known as Web 2.0. A common feature of each of them is the user pro-
file which usually consists of the user name, avatar or pictures, biographical notes 
and links. Correct completion of these data is often the basis for achieving market-
ing success in the field of social media. This information should be tailored to the 
nature of marketing communications. Another message character is expected for 
private profiles and different one for the company. 

Currently one of the biggest social networks in the world is Facebook. Re-
cently on the market appeared notable competitor, ie Google+, which offers 
slightly more functionality. However Facebook with more than 500 million users is 
great platform to promote the business. This is made possible by collecting fans 
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and running the company page. Additionally an excellent tool for marketing sup-
port would be functionallity known as "I like it", which allow for communication 
between Facebook profile and external webpages. 

LinkedIn is appear as a service similar to Facebook which focused on busi-
ness relationships. In addition it allows the co-operation between users in a number 
of thematic groups. Popular and very helpful function in the website is "LinkedIn 
Answers" which enable direct communication in specific topics (ie, asking ques-
tions and answering questions) between users. Together with the GoldenLine.pl it 
is most visited website by Head Hunters who use it to search for specialized work-
force. 

Phenomenon in the area of social media is Twitter. The service is often de-
scribed as a micro blog. It allows users to publish and share short text messages to 
140 characters. This tool allows to publish content and links to other websites via 
mobile phone or using dedicated applications. Tweets (ie the information published 
on Twitter) are appropriate form of communication between vendors and potential 
customers through tracking the user profile. Thanks to tweets users can looking for 
information about new products and services, can read reviews or have a relation-
ship with the course of live events. 
 

 
Figure 4.  nk.pl as an example of classical social media, onet.pl and gazeta.pl as an exam-

ples of media groups bringing together many members. 
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Distinct type of social networking is represented by YouTube portal. It allows 
for watching video presentation containing: instructional materials, interviews with 
experts and product demonstrations. Analytical tools used in YouTube also allow 
the verification of the individual popularity of the movie. At the end of the first 
decade of the twenty-first century YouTube was in the top ten most visited web-
sites in the world [1]. 

The selected popular social media in Poland are: nk.pl, onet.pl group, ga-
zeta.pl group, etc. 

5. CONCLUSION 

The Internet users have been increasingly defending themselves against ag-
gressive advertising on the Internet. This type of incentive to purchase is seen more 
and more worse - we read in the "Dziennik Gazeta Prawna". It is hard to find on-
line advertising more annoying than aggressive banners, which can not be turned 
off. According to a adStandard 2011 report quoted by the newspaper about 29% of 
Internet users use special programs that allow them to completely block Internet 
ads. Another 57% are people who simply do not notice the ads. Therefore advertis-
ers are increasingly moving away from aggressive banners and want to attract at-
tention of the recipient. Experts believe that aggressive advertising don't have a 
future [3]. 

The modern answer to these problems is Inbound Marketing. Philosophy 
which allows companies that have the recognized offer to get on the top. Based on 
Inbound Marketing techniques they may take an competitive advantage and thus 
win the competition with petrified giants that use marketing techniques straight 
from the sixties, ie Outbound Marketing [1]. 
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Abstract. Technology changes every organization in the world. Similarly to 
other economic disciplines, marketing must also adapt to a changing technol-
ogy. Information revolution brings serious consequences for a marketing 
strategy. It changes a marketing context making consumers more powerful 
than suppliers. Simultaneously, it creates, as well, new marketing possibili-
ties inclining to consider market segmentation and positioning products by 
companies. The web provide a lot of benefits both for companies and cus-
tomers. To companies it gives direct benefits by creating new possibilities of 
gaining market share and of obtaining revenue. It has an influence, as well, 
on decreasing costs, limiting investment costs or a growth of activity effec-
tiveness. In the case of consumers, the benefits offered reveal in solution in-
dividualization meeting users’ needs, in lower prices, more comfort, a better 
access to information, bigger certitude. 

Keywords: Marketing strategy, benefits for a customer, benefits for a com-
pany, offer individualization, .information technology 

1. INTRODUCTION 

Technology plays an important role in managing most of the companies oper-
ating on the market, it changes the way in which a business activity is run nowa-
days. The instruments of computerized information systems enable a more precise 
recognition of customers’ needs and preferences, a more efficient cooperation with 
suppliers of goods, an optimal purchase organization and maintenance of a relevant 
stock and sales level. The development of new technologies and of the Internet 
(web structures) introduces important changes to marketing practice and manage-
ment, increasing their application in the marketing activity. Developing informa-
tion technologies enable the implementation of new marketing strategies and, 
within their scope, the introduction of new forms of promotion, they have influence 
on decreasing logistic costs and improvement of the cooperation with suppliers. 
Moreover, they ensure a fast, error-free information flow inside a company and 
between a company and its market surroundings. 
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2. USE OF INTERNET FOR MARKETING PURPOSES 

Internet is a medium providing possibilities of a quick, direct reach to a wide 
group of customers. The development of technical infrastructure of the Internet has 
been accompanied by the appearance of new technologies applicable in the fields 
where traditional communication methods with a customer were used thus far. Due 
to its features and growing popularity the Internet plays a more and more comple-
mentary role in relations to other media used for marketing’s sake. The Internet 
supports marketing activities by [13]: 
• global range, which in the times of market globalization, including advanced 
technology markets, provides possibilities of a wider analysis of these markets, as 
well as of reaching a bigger group of prospective buyers, which is also significant 
at the stage of texts of research results of some innovative projects; 
• creating new digital distribution channels; 
• a possibility of modernization, that is of shortening or lengthening of time, which 
increases significantly a probability of using product offer by potential buyers; 
• creating and delivering an advertising message to appropriate recipients in right 
time; 
• dynamically setting and comparing prices; 
• information resources asymmetry reduction, which, in its turn, may be particu-
larly important in a marketing surroundings analysis and may indirectly influence a 
marketing strategy creation in launching a new product on the market; 
• creative destruction, which is indirectly responsible for changes taking place in 
particular branches and which may positively influence the process of redefining 
traditionally conceived forms of activity and effectiveness requirements, thereby 
providing a chance to work out a unique value for customer.  

        The most often used information technologies, which are applicable in mar-
keting activities due to which contemporary companies gain the most benefits, are:  
• e-mail – electronic mail – a way of exchanging printed messages by the Internet 
or internally through a private web. This is a cheap medium. Sending even several 
thousands of emails does not generate almost any distribution costs, and expendi-
tures connected with its management by a personnel are not difficult to anticipate;  
• Internet Relay Chat – IRC – enables web users to communicate (in writing) in 
real time; 
• communicators – enabling a „one to one” contact. In Poland the most popular is 
Gadu-Gadu; 
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• newsletters – an electronic information bulletin– sent regularly on request of an 
Internet user on their email account. Newsletters constitute a perfect tool of a dia-
logue with a customer, which informs a recipient by mail, in regular time spaces, 
about current product offers and novelties about a company; 
• World Wide Web – WWW – a set of documents created with the use of pro-
gramming languages, referring one to another through links. WWW sites can be 
viewed with the use of WWW search engines, e.g. Internet Explorer or Netscape 
Navigator. As for feedback range and adjusting to individual needs, three kinds of 
Internet sites may be distinguished [7]: 
1) publication websites – the simplest kind of sites. On the web sites, companies 
usually put their auxiliary materials. They may be read and viewed by cybernauts, 
as a newspaper or a magazine. With the use of attractive graphics enriched with 
audio, video or images, they may incite interest. However, it is limited in that the 
same information is offered to each visitor, it lacks adjusting to individual needs 
and lacks interactivity; 
2) data basis websites – react to individual customers’ questions and enable pur-
chasing and selling; 
3) custom-fit websites adapted to individual customers’ needs – the most advanced 
of the WWW sites. On the basis of the information sent by a customer they adapt 
the answer to their individual needs. These websites constitute the beginning of a 
direct internet marketing, where a company learns with time about the needs and 
habits of purchasing which characterize a customer and it uses this information in 
order to adequately adjust offered solutions to their requirements; 
• Local Area Network – LAN – a kind of computer web localized on a relatively 
small area, sending messages with a high speed; 
- Intranet – an internal web connecting computers in one company, the purpose of 
which is to diffuse information inside a company. Intranet is also used as a way of 
coordinating activities of teams carrying out joint projects whose members are 
situated in different places, as well as, a way of supporting sales and marketing 
workers [4]; 
- Extranet – a type of a web connecting companies and institutions. Extranets uder-
lie most goods exchanges between companies. They link internal webs of above 
mentioned intranet of organizations with the webs of their trade partners, suppliers, 
distributors and customers; 
• Wide Area Network – WAN – a kind of far-reaching computer web. 
Other possibilities of using the Internet in marketing are presented in Table 1. 
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Table 1. Example areas of the Internet use in marketing. 

Management level Functional areas of marketing 

Strategic 

Monitoring of macro environment 
Analysis of competitors 
Market analysis 
Segmentation process and the choice of target 
market  
Delivery chain management 

Tactical and operational 

Advertising/Sales promotion  
Direct marketing  
Public Relations 
Distribution/logistics  
Price level setting   
Internal communication  
Working groups organisation  
Marketing research 

Source: Bajdak A.(2003) Internet w marketingu, PWE, Warszawa, s. 18; za: Chaffey D., 
Mayer R., Johnson K. (2000), Internet Marketing. Strategy. Implementation and Practice, 

Pearsons Education Ltd., Essen, s. 14, (in Polish). 
 

Information technologies enable a quick reaction to changing market condi-
tions. It is visible, most of all, in faster decision taking. Nowadays, enterprises have 
at their disposal huge amounts of data in different IT systems (e.g. ERP, MRP, 
CRM, SCM). Thanks to obtaining right information in the right time a manager may 
take a right decision, and a company may act faster than their competition [12].  

E-commerce 
Customers’ expectations, as well as their needs, ways of satisfying them and 

conditions accompanying them undergo constant changes as a result of transforma-
tions of the market and its conditioning. Therefore, it should not be surprising that 
the Internet gains bigger and bigger popularity, as it is now used not only as a good 
source of obtaining information or a distribution channel, but more and more often 
used to carry out different types of business dealings. For companies it has become 
an additional source of customer acquisition. More and more often, as well, a 
choice of a more attractive price offer on the Internet is the reason of customers 
leaving the competition. “Electronic trade is a conception put into practice describ-
ing the process of purchase, sales and delivery of products, services, information 
by trading partners within the territory of the same country or between residents of 
two or more countries. It is secured by the means of payment and is carried out 
with the use of technical and organizational infrastructure, including mainly com-
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puter webs (the Internet included) to gain particular profits” [3]. The development 
in the field of multimedia connecting such different means as telecommunications, 
computers and applied electronics with television, video and editorial equipment, 
has led to an unexpected pace of their development. A contemporary customer who 
wants to do shopping does not have to leave home, as they may look through the 
whole offer on the screen and make a purchase. The differences between a tradi-
tional and electronic trade are presented in Table. 2. 
 

Table 2. Comparison of traditional and electronic trade. 

Criteria Traditional trade Electronic trade 

Transaction process 

Phases: introduction, presenta-
tion, negotiations, purchase, 
positive relations maintenance 
programmes 

Phases: introduction, presentation, 
shipping, delivery, positive rela-
tions maintenance programmes 

Market participants Producers, intermediaries, con-
sumers 

Producers, intermediaries, cyber-
nauts 

Trade forms Wholesale, retail B2B, B2C, C2C, B2G 

Contact forms Phisical, verbal, eye contact Interactive, multimedia 
Relations between 

participants interpersonal Virtual 

Service Traditional, preselective, self-
service Self-service 

Point of sales Commercial spot Websites 

Sales technology 
Relevance of the size and kind 
of a sales surface, location, 
decoration, atmosphere of sales 

Lack of a sales surface, its func-
tions are overtaken by a website 

Logistic system Just in Time (JiT) 
Lack of model solutions of goods 
distribution, delegating a part of 
tasks to courier companies 

Assortment wide and deep Limited 
Source: Frąckiewicz E. (2006), Marketing internetowy, Wyd. Naukowe PWN, Warszawa, 
s. 65; za: Olejnik M., Sojkin B. (2001), Handel tradycyjny a handel elektroniczny, „Marke-

ting i Rynek”, nr 9, s. 19-20. 
 

Electronic marketing provides companies with a possibility of obtaining more 
information about a higher number of purchasers. Nowadays, a customer should be 
treated individually, as they have bigger and bigger requirements and expectations 
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3. CREATING VALUE THROUGH INTERNET 

The Internet is of a vital importance for marketing, as it has a huge influence 
on how a company communicates with its customers and builds relations with 
them. The key to understanding changes that we observe is a real change of con-
temporary consumer behaviours and attitudes that is caused by new technologies. 
[9]. Today, anyone who has an access to the web can communicate with others, 
companies may communicate with other companies,, private persons with others, 
as well as, companies with private persons. Companies encounter wide possibilities 
of creating globally reaching marketing materials while bearing small costs. Small 
companies may compete with the biggest tycoons with much fairer rules. Custom-
ers can find information on a product or a company only by clicking the mouse. 
And what is even more important, companies and customers can start a dialogue 
and learn from each other [3]. On the Internet companies have a possibility to 
communicate with customers and suppliers by means of electronic mail and their 
own documents presented on the Internet which together with the others create a 
web of links WWW. It also encourages a faster circulation and exchange of infor-
mation and raises communication quality. The Internet is a democratic place and 
each vote may be significantly important. Therefore, what is now useful and de-
sired is effective information use skills. There are conditions helping to shell sig-
nificant and important contents [1]: 
- skills of rejecting unimportant information, 
- focus on important information, 
- mechanisms facilitating the assessment of available contents usefulness, 
- knowledge in a particular field helping in the selection, 
- familiarity with the context, 
- combining different information, which creates exceptional knowledge, unavail-
able to others, 
- the importance of information and knowledge. 

3.1. Internet and value for customer 

Therefore, chances are that, in order to be present on the market, one has to 
use marketing, sometimes even aggressive one, but to reign on the market proc-
esses offering new value to customers should be applied. They consist in introduc-
ing new features and different kinds of new products implementation to existing 
brands, namely: providing customers with a higher value than the competitors offer 
[6]. The Internet enables customers to adapt products and services to their individ-
ual requirements by offering them a higher value. Individualization may mean a 
way of communicating an offer to a customer or adjusting particular attributes of a 
products. Companies based on the Internet may, moreover, offer customers a much 
wider assortment than traditional companies. The Internet offers customers almost 
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unlimited information about products and it is almost for free. Before a customer 
orders a product they may consult consumer guidebooks publishing comparative 
rankings, visit specialist websites to familiarise with experts’ opinions, they may 
also, on the forum, ask other users for an opinion. What is more, they can check 
prices, availability, specification, services and characteristics. 

3.2. Internet and value for company 

By implementing new technologies, modernizing production, improving qual-
ity norms and introducing bigger creativity and innovativeness into undertaken 
marketing activities, companies increase their chances to succeed on the competi-
tive market. According to Ph. Kotler, in order to become successful in new condi-
tions created by an electronic era, a company should comply with the four follow-
ing conditions [10]: 
1. Create and actively use consumer data basis – this type of data basis may be 
monosemic with a data basis of the system CRM. 
2. Work out a clear conception what for and how the Internet can be used. This use 
may contribute, among others, to: 
• researches, 
• providing information (about products, services, company history, location, addi-
tional advice), 
• creating special services for individual customers, 
• creating and running discussion groups, 
• possibility of purchase and online sales, 
• possibility of an exchange and organization of auctions, 
• delivering „bits” online. 
3. Locate a company logo on the akin websites. 
4. Be easily accessible for a customer and react fast to their enquiries. 

The Web digitalization and development enable companies to collect and 
store detailed information about customers. By being in the possession of such 
information and getting into direct relations it may be possible to create a real pro-
gramme of forming contacts with customers in order to build loyalty and customer 
value improvement. 

Undoubtedly, due to the services offered, the Internet is a very useful tool in 
the marketing activity run by companies. However, in order to fully take advantage 
of its potential, the compliance with the following rules should be taken into con-
sideration [5]: 
• deliberative Internet service,  
• providing an appropriate Internet address,  
• frequent updates,  
• observing website popularity,  
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• responding to letters,  
• integrating the website look with other elements of a company’s visual communi-
cation,  
• preparing materials on the WWW website in commonly used formats,  
• readable navigation,  
• self promotion,  
• security guarantee for users, 
• particularly caring for credibility  

4. COMMUNICATION WITH CUSTOMER AND OFFER INDIVIDUALIZATION 

In the contemporary world overrun by the Web, a competitive advantage is 
gained not by selling the best offer to the biggest number of recipients, but by ad-
justing more precisely to individual customer needs. Production must be on order 
and not to get an order. The traditional marketing focused on activities, the objec-
tive of which was to create a distinguishing business offer able to give to a com-
pany competitive advantage on the market, whereas in the contemporary market-
ing, marketing overrun by the Web, competitive advantage may be gained by sell-
ing the maximally biggest number of products to each individual customer. Due to 
possibilities provided by modern information technology it is possible to manage 
digital data bases. They enable companies to recognize customers, remember their 
individual requirements, expectations and buying habits. The most important func-
tions realized within customer data bases are [14]: 
• storing real and potential customer lists, 
• eliminating repetitions and verifying addresses,  
• differentiating according to the possibility of a purchase,  
• market segmentation,  
• managing customer data correction,  
• direct mail  
• drawing up reports.  

Using modern technological solutions enables to create a company’s own cus-
tomer profile, and, subsequently to further activities, it may lead to optimization of 
adjusting to their needs and potential possibility of creating an offer adapted to 
market niches and to the global market. Companies’ investment in modern infor-
mation technology should be, thus, not only an end itself, but a significant element 
of consequently realized marketing strategies. What is a very important factor in 
the development of relations with clients is time. Therefore, one should seek to 
apply teleinformatics innovations, as for instance: interactive television, Internet, 
technologies: SMS, GPRS, UMTS, and in the future, others providing a customer 
with a suitably fast contact with a company, as well.  
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A vital, worthy a note information solution, enabling the use of the Internet in 
a communication with a customer, is CRM – Customer Relations Management. It 
is a service which gives a company a possibility of communicating directly with an 
end user, getting to know their needs and preferences, making information on 
products available to them and an unassisted product and price configuration, 
automatic service registrations and “self-service” [1]. CRM systems take into con-
sideration, within their scope, such activities as [11]: 
• anticipating customer needs,  
• preferring added value, 
• building profitable relations with a customer,  
• seeking customer loyalty,  
• minimization of loyalty programmes. 

Another solution, which enables an efficient, easy and fast management of the 
content of services WWW, intranet and extranet, as well as, other applications 
functioning in the Web, is CMS – Content Management Systems. CMS makes it 
possible to separate the WWW information content from the presentation form – 
the  information content is automatically formatted according to templates prepared 
before. It enables the use of the same data in a lot of places and their presentation 
applying the whole spectrum of message techniques and formats. Undoubtedly, the 
advantage of these systems is that they do not require any specialized knowledge 
and software. They are systems totally managed by a search engine. Moreover, CMS 
are a source of many benefits from the company’s current activity, namely [8]: 
• due to the possibility of current updating, a company and its products/services are 
presented in a modern and always up-to-date way,  
• there is a possibility of a fluent extension of the systems administered by CMS 
without the necessity of rebuilding their structure and the danger of  weakening 
their stability,  
• using CMS enables to limit outsourcing.  

By implementing new technologies, modernizing production, improving qual-
ity norms and introducing bigger creativity and innovativeness into undertaken 
marketing activities, companies raise their chances to succeed on the competitive 
market.  

5. CONCLUSION 

Changes in technics and technology taking place over a span of the recent 
years have an important impact on entrepreneurship development. Therefore, there 
is little question that contemporary companies have to invest more and more in 
new technologies, as they influence not only the changes in a sector structure and 
in the rules of a competitive game on the market. IT revolution makes for the ex-
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pansion of the scope of the offered products, adding new values, i.e. additional 
services, or in long-term it may lead to a decrease of distribution costs by building 
new distribution channels and forming direct communication channels with the 
market surroundings. Nowadays, technology establishes new domains, gives the 
bases for creating distinguishing competences, enables to form new strategies and, 
as a result, may have a significant input in building competitive advantage. 
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Abstract. The article presents the results of the quality tests of transmission 
for the differentiated services in the corporate network operating on the basis 
of the IP/MPLS, BGP and OSPF technologies. The mechanisms of packet 
queuing and the factors influencing the service quality guarantee in the IP 
networks were described. The architecture of the network supporting the QoS 
for the DiffServ differentiated services allows to build the corporate networks 
enabling the effective use of the available bandwidth combined with 
thequality guarantee. The conducted tests of the data transmission quality for 
the critical applications showed that the generated flow reached the assumed 
bandwidth and that the parallel data flow remained on a constant bandwidth 
level, causing no decrease in the flow bandwidth with the set QoS parameter. 
It has been presented that the MPLS technology may be effectively applied in 
the building of the corporate networks. 

Keywords: IP/MPLS, DiffServ, BestEffort,  QoS, BGP 

1. INTRODUCTION 

The Internet network consists of many heterogenic networks built by means 
of different techniques of the data link layer. The communication between 
applications in the network is based mainly on the IP protocol (Internet Protocol) 
which offers an unreliable, connectionless network service exposed to packets loss, 
change in their order or duplication. This arises from the fact that there are no 
implemented mechanisms responsible for the quality of the executed network 
service that could be effectively applied to operate the application [1]. The standard 
principle of the access to the wide area network resources is based on the operation 
mechanism by means of the FIFO (First In First Out) method. This means that the 
priority of the network resources access is granted to the applications which send 
their requests as first. As set forth by the authors of the papers [2, 3], it is a very 
simple technique which does not require any specialised knowledge and uses the 
less of the hardware resources. However, the data transmission technologies used 
in the building of the wide area corporate networks must fulfil the specified quality 
and quantity requirements. 
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The objective of the paper was to build and test the quality of transmission in 
the corporate network which guarantees the telecommunication service quality 
(SLA) for the traffic generated in the organisation with different QoS (Quality of 
Service) parameters. The analysis of the mechanisms supporting the differentiated 
and integrated services employed in the architecture of wide area corporate 
networks was conducted. A backbone network was designed and tested on the 
basis of IP/MPLS and MPLS/VPN technologies as well as the BGP and OSPF 
routing protocols. 

2. QUEUING ALGORITMS 

Application of typical FIFO mechanisms in the corporate wide area networks 
may lead to delays in the data transmissions resulting from the data queuing in the 
network devices buffers, especially when the load of the network increases. When 
the buffer is loaded the excessive packets are rejected and the loss of packets 
occurs. As noted in the pairs [3, 4], the mechanism with only one queue in the 
buffer of the network device may cause large delays, increasing along with the 
increase in the buffer load level by the inflowing packets which possesses a very 
negative influence on the traffic of the real time applications. The queuing 
algorithm treats all packets equally and does not allow to set any special conditions 
for a given type of a separated traffic. The deficiency of quality guarantee in the 
traditional model of services offered by the IP protocol results from the nature of 
the Best-Effort (BE) model [5]. On its early stage of development, the IP protocol 
supported the maximal simplicity and scalability, even at the cost of the network 
quality and performance. Modern corporate networks are characterised by other 
data transmission parameters requirements due to the service convergence. They 
transfer different types of data, such as the voice conversations, requiring as small 
delay as possible and the possibility of long stable transmission with the required 
momentary speed. The emergence of real time application brought attention to 
certain network parameters that used to be ignored, e.g. in the telephone 
transmission the voice used to be transferred in the analogue form, as the band of 
the 3 kHz was used. The transmission via the IP network requires a conversion to 
the digital form, compression, queuing in order to ensure the appropriate QoS [6]. 
In case of data files or e-mail messages, the delay is usually a not really essential 
parameter and the momentary speed may range significantly, however the loss of 
packets is inadmissible. Correct coexistence of transmission of data of such 
diversified demands forces the application of a wide range of means aiming at the 
optimisation of the distribution of the network resources to the given traffic types. 
The increased interest in the broadband services as well as the use of multimedia 
result in the necessity of improving the quality of services which are increasingly 
often rendered in real time. The guarantee of the appropriate network quality 
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parameters for the given applications is possible due to the use of the QoS 
mechanisms. These mechanisms may be implemented in such network devices as 
routers or switches. The efficient algorithms of transport via the IP network are 
necessary for the proper functioning of the corporate networks which guarantee the 
quality of service to their clients in accordance with the concluded SLA (Service 
Level Agreement). SLA constitutes an agreement between two entities regarding 
the level of the rendered service and in case of a corporate network it may pertain 
to, for instance, voice and video services as well as services which are critical for 
the functioning of the organisation. The SLA agreement allows to introduce 
contractual penalties paid by the operator in the event when the actual parameters 
of the network are worse than declared, resulting in the quality of service being of 
key value both for the ISPs (Internet Service Providers) as well as for their clients. 
A mechanism often applied in order to ensure the quality and guarantee of services 
in the corporate networks is the MPLS protocol (Multi-Protocol Label Switch), 
with its virtual version - MPLS VPN (Virtual Private Networks) [7]. It allows the 
operators to render advanced telecommunication services based on the QoS 
mechanisms. A developed telecommunication infrastructure of an organisation 
must provide an access to the Internet network as well as requires “custom-made” 
business solutions, prepared regarding specific needs of the enterprise, such as the 
VoIP voice services, with the band and delay guaranty or safe information 
exchange in the IP/VPN channels. 

3. INTEGRATED AND DIFFERENCIATED SERVICES 

The data inflowing to the network device prior to the further transmission are 
stored in the buffer. The router decides to forward the packet on the basis of the 
routing table, but it also decides on the levelling of the speed of the inflowing data 
in the conditions of different bandwidths of the network links between which the 
router intermediates. The mechanism supporting the queuing of the data in the 
network devices determines the manner of operation of the packets passing through 
the buffer. The packets may be divided into several queues which, further on, are 
operated in accordance with the implemented queuing algorithm. At the co-
division of the network resources by different applications the division into the 
queues of “the equal” and “the more equal” becomes necessary which is realised 
by means of implementation of the mechanisms favouring the sensitive 
applications and providing them with an adequate level of the transmission quality, 
i.e. Quality of Service. MPLS constitutes one of the tools used for this purpose, but 
the limitation of its function only to providing the QoS would be too simplistic, as 
the application of MPLS significantly improves the performance of the network as 
such [8, 9]. 
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The standard queuing algorithm implemented in the network devices is the 
FIFO algorithm which, in fact, constitutes lack of any action. The principle of 
FIFO operation in the LAN network results in the situation wherein the larger the 
amount of data flows through the link the lower is the possibility of loading new 
data. The tests conducted on the QoS in the IP networks allowed for the traffic to 
be divided into classes and to operate these classes with a diversified quality. We 
may distinguish the following services: 

• Integrated Services (IntServ) [9] 
• Differentiated Services (DiffServ) [10] 
The IntServ and DiffServ architectures constitute an expansion of the 

BestEffort model of the IP network with new classes the operation of which 
requires the use of queuing mechanisms other than the traditional FIFO model.  
The classes of the services implemented in the IntServ model enable the operation 
of each type of application, taking into consideration the temporarily critical 
services (Guaranteed Service) [12]. The IntServ model, otherwise referred to as the 
“hard QoS”, is reserved for the very demanding applications, such as, e.g. video 
transmission of high definition, requiring a continuous, dedicated band in order to 
provide the appropriate quality of service for the recipients. As the band in the 
IntServ model is reserved by the whole network, no other type of traffic may 
occupy the reserved band, regardless of whether it is occupied at the moment or 
not. Such network parameters as the band, delays and packet loss are predictable 
and guaranteed in the whole network. This allows the application of the RSVP 
(Resource ReSerVation Protocol) signalisation protocol for the reservation of the 
network resources [13]. The list of main advantages and disadvantages of the 
described mode is presented in Table 1. The scalability problems of the IntServ 
network and the limitations resulting from the Best Effort model were eliminated in 
the DiffServ differentiated services where the dedicated service for a single data 
flow is possible only on the edge of the network, whereas all the data flows inside 
the network are distributed to the limited number of DiffServ agents. This allows to 
operate the flow of data belonging to the same aggregate with the same speed. The 
flow of data designated with the same DSCP field code [14] is called the DiffServ 
aggregate (DiffServ Behaviour Aggregate). The basis of the DiffServ architecture is 
the principle specifying that the mechanisms requiring the identification of the 
particular traffic flows should be located only in the ERs (edge routers) where the 
amount of these flows is usually not large. The diagram of the packet operation for 
the exit interface of the DiffServ ER router is presented in Fig. 1. The classifier of 
type identifies the single traffic flows on the basis of the content of the given 
packet header fields (source and destination addresses as well as port numbers) and 
the traffic conditioning block includes the devices the task of which is to control 
the conformity of the flow with the profile specified by the traffic descriptor 
connected to it. 
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Figure 1. Identification of single traffic flows on the ER router port. 

Source: Personal study based on [2]. 
 

Table 1. Comparison of different service models. Source: Personal study. 

Model Advantages Disadvantages 
Best Effort high scalability 

special control mechanisms 
not required 

no service guarantee 
no differentiation 
of the services 

Int-Serv direct control 
of the resources by means 
of the network applications 
informing the network on 
the flow parameters 
(port, band) 
end-to-end guarantee 

continuity of signalisation 
for the maintenance 
of the RSVP 
status 
- a problem with 
the scalability in large 
networks due to 
the large number of 
individual flows 

Diff-Serv high scalability 
large number of different 
packet service 
levels 

no 100% guarantee 
complicated 
configuration 

 
IntServ/RSVP and DiffServ architectures do not depend on each other, 

however they may be combined in the Modified Harvard Architecture in order to 
ensure a reliable E2E (end to end) communication [15]. The problems of data 
queuing algorithms, taking into account the “just” division of the band in the 
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reliable communication are described in detail in the papers [16-19]. The most 
popular algorithms include: 

• SFQ (Stochastic Fairness Queuing) [16],  
• WFQ (Weighted Fair Queuing) [17],  
• WRR (Weighted Round Robin) [18],  
• DRR (Deficit Round Robin) [19].  

4. MEASUREMENT RESULTS AND NETWORK DESIGN 

The network design covered the building of the corporate architecture with 
the use of the Cisco routers and with the use of the IP/MPLS protocol supporting 
the mechanisms of providing the service quality. The Cisco Routers support the 
mechanisms of packet scheduling and overload prevention. The first mechanism 
supported by Cisco is CBWFQ (Class Based Weight Fair Queue) the operation of 
which is concurrent with the WRR queues, however the possibility of defining the 
traffic classes on the basis of the protocol type and the ACL (Access Control List) 
were added. The other mechanism of queuing supported by Cisco is LLQ (Low 
Latency Queuing). Such a mechanism adds the operation of the PQ queue to the 
WRR queues, enters really small delays, significant especially for the traffic sensi-
tive to large or variable delays, such as VoIP. Due to the fact that both mechanisms 
may be connected with each other, the first packets to be operated are the packets 
from the LLQ queues and the following ones are those from the CBWFQ queues. 
 

 

Figure 2. Topology of the examined network with the A and B client localisations. 
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The backbone network (Fig. 2) was built by means of 7200 series Cisco 
routers, i.e. two LSR (P) routers and two LER (PE) routers. On the PE routers there 
was the BGPv4 external dynamic routing protocol launched in order to exchange 
the information on the VPN virtual networks. The coexistence of two or more net-
works possessing the same addresses is impossible in the traditional IPv4 network 
addressing. AT the location of the client there were access routers (CE). Between 
the routers forming the backbone of the network there was the OSPFv4 dynamic 
routing protocol implemented which provided all core routers with the transfer of 
information on the accessible networks and interfaces within the backbone of the 
network and supported the exchange of information for the LDP protocol. The 
7200 series routers operated under the control of the IOS operation system, version 
12.4(11)T4 Advanced, which allowed for application of the extended 96-bit ad-
dressing and elimination of the routing ambiguity. This is possible due to the appli-
cation of the VRF (Virtual Routing and Forwarding) as well as RD (Route Distin-
guisher) markers, resulting in the creation of the expanded VPNv4 address space. 
The expanded addressing allowed, despite the employment of identical address 
classes for both VPN-CUST_A and VPN-CUST_B virtual networks, for the proper 
separation and routing of the packets of both networks. Despite the main table (Fig. 
3), in the BGP routing table there were two VRF virtual tables created to store the 
information on the routes in VPNs. The same address classes, depending on the 
VRF they belong to, were directed to different final devices. 
 
PE1# show ip bgp vpn4 all 
 
BGP table version is 17, local router ID is 81.210.2.2 
Status codes: s suppressed, d damped, h history, * valid, > best,    
i - internal, r RIB-failure, S Stale 
Origin codes: i - IGP, e - EGP, ? - incomplete 
   Network          Next Hop            Metric LocPrf Weight Path 
Route Distinguisher: 1:101 (default for vrf VPN-CUST_A) 
*>i10.0.0.0         81.210.2.1               0    100      0 i 
*> 11.0.0.0         77.252.11.2              0         32768 i 
*>i77.252.10.0/30   81.210.2.1               0    100      0 i 
*> 77.252.11.0/30   0.0.0.0                  0         32768 i 
Route Distinguisher: 1:102 (default for vrf VPN-CUST_B) 
*>i10.0.0.0         81.210.2.1               0    100      0 i 
*> 11.0.0.0         77.252.11.6              0         32768 i 
*>i77.252.10.4/30   81.210.2.1               0    100      0 i 
*> 77.252.11.4/30   0.0.0.0                  0         32768 i 

Figure 3. Preview of the BGP routing table obtained on the PE1 router. 
 

The backbone network built in such a manner served the conducted 
performance tests. All network performance tests were conducted at the laboratory 
site and the measurements were carried out with the use of JDSU HST-3000 and 
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MST-8000 measuring devices. The applied devices support the measurement 
methods compliant with the RFC 2544 specification [20]. The HST-3000 device 
was used as the source of the data flow, whereas MST-8000 was the receiver of the 
flows and conducted the analysis of the received data. The conducted 
measurements indicated that the assumed objectives were obtained and that the 
employment of the MPLS protocol allows to provide the sensitive services as well 
as the access to the critical applications in accordance with the assumed SLA. The 
flows with and without the QoS parameter were generated in order to verify the 
link saturation level and the progress of changes in the quality and delays. The 
generated comfort flow maintained the guaranteed quality upon the reaching of the 
set bandwidth and the parallel Data flow remained on the maximal limit of 
approximately 1100 kbps despite the fact that the flow generated by the measuring 
device was entering the network with the speed of 2048 kbps. The chart of the data 
flow and the comfort flow with the set QoS parameter is presented in Fig. 4. The 
data flow was limited to such a speed so as the critical services operating with the 
highest priority would not be affected by the link load created by a less essential 
data flow. It has been stated that the tested traffic to the A and B clients, which was 
defined for the SLA service, may be used without any hindrances in the area of the 
whole network. The VoIP traffic without interference as well as the access to the 
critical services may be conducted along with the regular traffic of the data type 
(without QoS). Specified resources could be allocated to each LSP by the MPLS 
protocol which guaranteed the required data rate as well as packet queuing and 
rejection policy which ensured the favouring of sensitive applications. 
 
 

 
Figure 4. Generated data and comfort flows. 
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5. CONCLUSIONS 

The main cause of problems regarding the service quality in the networks is 
the fact that the IP protocol is connectionless. The individually treated packet does 
not possess the “permanent” connection between the source and destination host 
which results in the lack of the guarantee of the quality of service. A solution to 
this problem may be the application of the MPLS protocol. It solves the problem of 
the lack of “permanent” connection with the use of LSP. It becomes the connection 
protocol and the packets are not processed as isolated from the FEC flows to which 
they belong. It has been presented that the application of MPLS allows to control 
the quality of services in the corporate networks. The undisturbed traffic with the 
set QoS parameter for the critical services may be conducted along with the regular 
traffic of the data type (without QoS). This solution is significantly effective, but it 
should be noted that MPLS is not a miraculous means solving all problems of the 
corporate network operator. The MPLS as such does not ensure QoS, but it is a 
convenient tool which, skilfully used, may provide the guarantee and quality of 
service for the established SLA level. Therefore, one should pay more attention to 
the appropriate provisions in the SLA agreement than to the conventional MPLS 
protocol. In the tested network, the MPLS VPN service could provide a traffic of A 
and B Clients fully separated from the traffic in the public network. The corporate 
networks built on the basis of MPLS allow to effectively use the available 
bandwidth. 
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THE INFLUENCE OF THE E-COMMERCE ON THE ECONOMIC 
DEVELOPMENT 

Agata Szczukocka 

Chair of Statistical Methods, University of Łódź 

Abstract. The sector of trade and services is gaining the more and more sig-
nificance in the economy and for a few years  has had also more and more 
participation in the electronic economy, therefore right raising such subject 
was revealed. In the article the attention is paid to the notion and the meaning  
of the e-commerce. A state of the development is analysed polish-commerce 
and  benefits and barriers curbing the development are pointed. The con-
ducted analyses are based on findings of available examinations and on the 
own examination about the e-commerce conducted in 2010.      

Keywords:  E-business, E-commerce, barriers of the development 

1. THE NOTION AND THE MEANING OF THE E-COMMERCE 

We can determine e-commerce as a special type of the trade using the Internet 
network for the conclusion of a deal. The e-commerce is also being defined as "the 
purchase and the sale of goods and services via Internet via web pages"[1]. Never-
theless in the moment of concentrating more and more of greater attention by the 
European Union above problems of the e-commerce in frames of the Single Euro-
pean Market international organizations dealing with matters of the trade has taken 
up work above the regulation of the e-commerce. The most important of them are: 
the United Nations (UN), Organisation for Economic Co-operation and Develop-
ment (OECD,), World Trade Organization (WTO), World Customs Organisation 
(WCO) and International Chamber of Commerce (ICC). according to the OECD 
the definition of the e-commerce accepted in 1998  says that it is: "business run in 
computer networks so as the Internet, including the related infrastructure". WTO 
determines the e-commerce as: "means of production, of distribution, marketing, 
the sale or the delivery of goods and services with electronic means". WCO about 
the e-commerce  writes, that it is: "... using other forms of the computer technology 
(I.T.) which are supporting the data traffic between independent computer systems 
of business partners". The principles of the development and functioning of the e-
commerce / 31 / EC are defined by a directive of No. 2000. The directive  defines 
the transparency, requested information of online services about provided supplies, 
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electronic agreements and the scope of the legal liability of entities mediating in 
the service delivery. In Poland the e-commerce is also governed with many acts, 
among others with the act from 29 August 1997 - banking law (Dz.U.Nr 140, pos. 
939), with the act from 6 June 1997 of the year- the penal code (Dz, U.Nr88, pos. 
553), with the act from 19 November 1999 - Law of the business activity 
(Dz.U.Nr101, pos. 1178) and with acts about the protection of consumer rights, 
about the protection of databases, about an electronic signature, about the service 
delivery with electronic means and other. The e-commerce unlike the traditional 
form of the trade does not require paper documentation. It is marked by a transpar-
ency and an openness of the transaction. A sale of goods and services, accepting 
and confirming are included in an e-commerce of orders, promotion and marketing, 
handling of non-cash payments and in case of digital products delivery. The sub-
domain of the e-commerce is m-commerce  using mobile computer devices. First 
information about the e-commerce are from 1979 and are connected with Great 
Britain. A year later the e-commerce was used by such companies as: Ford, Peu-
geot-Talbot, General Motors and Nissan. From 2000 universally it is being used 
worldwide. Considering meaning of the e-commerce in 2008 it was admitted "ac-
tion programme for electronic supporting trade and services for years 2009-2010". 
A main goal of the programme is an aspiration to increasing using the e-commerce 
in the business activity. Predicted action in the action programme for electronic 
supporting trade and services is supposed to contribute to create the right environ-
ment for the e-commerce and the e-business, to ensure the height of applications of 
solutions of the electronic economy in the business activity as well as to stimulate 
wider using of electronic contents about economic advantages. In the end an addi-
tional impulse letting hasten the economic growth rate will occur. Rank among 
main forms of the  e-commerce oneself electronic auctions online shops, shopping 
arcades sorting online shops, electronic lorries and e-catalogues. However the most 
spread online shops are a form of the e-commerce. Considering subjects which 
participate in the e-commerce it  stands out: (http://mfiles.pl/pl/index.php/Handel-
elektroniczny) 

− e-commerce among companies (B2B, ang.Business it is a Business), 
− e-commerce among the company and the consumer (B2C, ang.Business is 

Customer), 
− e-commerce between consumers (C2C, Eng. Customer it is Customer), 
− e-commerce between the consumer and the company (C2B, Eng. Customer 

it is a Business) 
Other division is regarding the way of performing contracts on-line, as part of 

this division we can distinguish indirect transactions and direct transactions.  
The indirect transaction consists on partial making the transaction by the 

Internet e.g. conclusion of a contract, sending documents, however the operation of 
the service takes place in the traditional way e.g. sending purchased goods. We are 
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talking about the indirect transaction then when she is regarding the financial prod-
uct. The direct transaction consists on total settling business dealings by the Inter-
net namely, that both ordering the service, payments, delivery were held on the 
Internet. 

The e-commerce is feeling drawn behind itself to certain benefits, however is-
n't deprived of restrictions. On the side of the benefits there are: 

− minimization of costs of functioning (little number of staff, simplified 
document flow, lack of the need to have an office space and stock and 
other); 

− gain in time; 
− 24h  service; 
− simple and fast contact with customers; 
− possibility of fast placing and updating information about offered products 

and services; 
− possibility of getting to know information about tastes and the preference 

of customers; 
The e-commerce has also a certain limitation: 

− lack of ability of trying the seller out (powerlessness of touch, smell, trying 
on); 

− anxiety of the security of transactions; 
− quite heavy costs of providing with goods the customer; 
− lack of sufficient regulations. 

2. E-COMMERCE IN POLAND 

 Beginnings of the development of electronic commerce in Poland compared 
with other well-developed countries of world were difficult. The lack of convincing 
the trade to this form caused, that an interest of Internet users in this form of ser-
vices had concentrated mainly on obtaining inaccessible information in alternative 
sources about a given product and for their exchange with other users. In Poland 
the first online shop was started up in 1996 nonetheless a Nepo Internet bookstore 
is regarded as the online shop oldest and existing until today. The first Internet 
supermarket was opened in 1997 by the Poznań company ToTu. In Poland, year by 
year, the number of online shops is growing. In 2006 there was 2.76 000 of them, 
in 2007 4.23 000, in 2008 5.84 000, in 2009 the number of online shops rose to 
7.57 000, in 2010 the number of online shops was approaching 10 thousand [4]. It 
results from examinations that last year using exerted the large impact on the 
height of the percentage of purchasers from comparison of prices of offers of e-
shops and consumer services collecting opinions and suggestions of Internet users. 
A number of shops is also increasing, of which the internship is bigger than 5 years 
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(24%), the internship bigger than 3 years has a 48% of shops. In spite of a twinge 
of doubt systematically a participation of the e-commerce in the retail trade grows. 
In 2008 transactions of the e-commerce amounted to over 11 billion zlotys, how-
ever the participation of the   e-commerce in the entire retail trade in Poland 
reached the level almost 2 per cent, in 2009 the  e-commerce in Poland amounted 
to 13.2 bn PLN. (WWW.Internetstats.pl). In 2010 an income generated the e-
commerce with the value 15.5 bn of zlotys. Analysing the cycle of the market de-
velopment we should attract its attention with the e-commerce for four develop-
ment phases: 

− Phase 1 determined as the "revolution" or of "explosion" (above the 100% 
of increases year up to the year); 

− Phase 2 determined as the "development" (height above the 50%); 
− Phase 3 determined as the "evolution" (height above the 20%); 
− Phase 4 determined as the "stabilization" (height under the 20%). 

The table No. 1 is presenting the value of the Polish e-commerce in the bn 
PLN in the period 2001-2009. 

 
Table 1. Value of the Polish e-commerce in the bn PLN. 

Year Online 
shops 

Auction 
platform 

Chain in-
dices (online 

shops) 

Chain in-
dices (auction 

platform) 
2001 0,048 0,06 - - 
2002 0,152 0,18 3,166 3,0 
2003 0328 0,41 2,157 2,277 
2004 0,98 0,921 2,987 2,246 
2005 1,3 1,8 1,326 1,954 
2006 2,0 3,0 1,538 1,666 
2007 3,47 4,6 1,735 1,533 
2008 4,53 6,48 1,305 1,408 
2009 5,33 8,1 1,176 1,25 

Source: own calculations based on www.internetstandard.pl 
 

To 2005,  the remarkable height above 100 % annually is clearly seen, both on 
the side of online shops as well as Internet auctions, this period is being called the 
phase of the "explosion". 2007 at annual heights higher than the 50% finished the 
development phase ". In 2009 sales in online shops compared with 2008 rose by 
the 17.6%, in case of the auction platform by the 25%. It is thought that 2009 was a 
phase of the "evolution" (height above the 20%), whereas 2010 had to be a begin-
ning of entering the phase of the "stabilization" (annual growths below 20 %). It 
results from CBOS examinations conducted in June 2009 that the number of people 
doing the shopping online has been rising. Compared to March 2008 the interest of 
purchasers through the Internet rose from 57 per cent to 67 a per cent in 2009. It 
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appears from the Gemius report that in 2010 74 per cent Internet users used the on-
line shopping. In 2008 as the reason of the online shopping  50 per cent of them 
quoted prices lower than in traditional shops, 49 per cent as the reason gave  the 
comfort of the shopping at home, 31 per cent kept an eye on a wide selection of-
fered products, 23 per cent mentioned the lack of time into the shopping in tradi-
tional shops, the last 2 per cent said  that it's difficult to tell (Millward Brown 
SMG/KRC dla D–Link Technology). A company Centre for Retail Research  sug-
gests that the dynamic growth of the online market of the shopping in Poland is 
highest in the entire European Union. Comparing Poles with inhabitants of other 
states it is possible to state the EU, that Poles are buying cheap products mainly 
when the cost doesn't exceed 20 euro and we buy 16 products on average annually, 
about the total price of 367 euro. It results from examinations that the average 
European spent 1072 euro and bought for not 25 products in 2010. We should also 
remember that the Internet is exerting the large impact on the shopping carried out 
apart from the network, about using the Internet as the space of dragging informa-
tion for the subject  declare the 90% of Polish Internet users of a given product and 
supporting at the decision making purchase. In online shops apart from the price in 
37 per cent a brand and trusting to shops, in 24 per cent  affecting the volume of 
trade is contact with the customer in 22 per cent access to goods, 13 per cent it is a 
quality of a website, 4 per cent - other. The same sources are announcing, that 41 
per cent online shops in Poland  reaches monthly sales not bigger than 10 thousand 
zlotys, as the fourth online shop on average between 10 and 50 thousand zlotys, 
shops about the high turnover exceed 200 thousand zlotys. Considering the partici-
pation of individual categories in the value of the market the e-commerce results 
from Sklepy24.pl data, that a category has a greater participation House & Garden 
next on the third place are finding Foto&RTV-AGD oneself computers farther 
Books and the Multimedia, Sport&Turystyka, Auto&Moto, Clothes and other. 
Many customers are afraid of a shopping on the Internet, therefore in order to cope 
with these problems on the market there are companies protecting the online shop-
ping became operative. In Poland an Atradius company already operates, a Trusted 
Shops system functioning already in Germany, Austria and Switzerland began its 
activity with September 2010. It is system enabling to buy the transaction for 0.2 
percentage of the value special insurance. Amongst other tied problems with run-
ning online shops exchanged problems are associated with the cooperation with the 
mail and courier companies and the timely delivery to the customer. It is outweigh-
ing in the evaluation of the online shop, because by customers a time and a 
promptness of the delivery are a basic evaluation criterion of the online shop. 
Amongst other barriers of using the e-commerce also heavy costs of the shipment 
are being exchanged. Internet users  also pay attention to the insufficient descrip-
tion of the sold product but many times lack of the availability taken out for the 
sale of the product. A conducted examination stayed in 2010 about the develop-
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ment of electronic commerce in Poland. In the examination they kept an eye on the 
frequency of using services of the    e-commerce and the level of the benefit among 
others of services of this type. A graph  presents received information No. 1 and 2. 
 

 
Figure 1. Frequency of using services of the e-commerce (shopping through the Internet: 

online shops, auction/auctions,  prices comparison). 
Source: own compilation based on conducted examination. 

 

 
Figure 2. Level of the service delivery of the e-commerce? (shopping on the Internet: on-

line shops, auction/auctions,  prices comparison). 
Source: own compilation based on conducted examination. 
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From services of the e-commerce, several times in the month or more often 
almost a half is used by examined (48.68%), however only just over the 26%  uses 
them a few times a year, or even rarely. 

The examination shows that the e-commerce is  e-service, for which the level 
of provided services in Poland is being assessed high, almost 82% examined evalu-
ated  it rather well, about  3% of respondents  evaluated it  definitely bad or  rather 
badly. In question concerning the biggest barriers of using identified e-services 
through examined, obtained the most recommendations are: 

− lack of ability of examining goods (touch, smell, other aesthetic advan-
tages) - 81.91%; 

− distrust for sellers - 49.34%; 
− extra costs (e.g. parcel) - 45.39%. 

In the examination a level of development of individual e-services was an-
other matter in the course of final years in Poland. Examined, as most dynamically 
developing types of e-services, pointed at the home banking and the e-commerce 
(e-commerce). Most low e-services, in terms of dynamics of the development, 
evaluated are Internet insurance, health and e-administration services. Paying atten-
tion to the sex of the examined and motives for using the e-commerce what was  
shown is that in case of women convenience associated with it was a motive for 
using the e-commerce (71.81% up to the 61.94%), however for men gain in time 
(67.1% up to the 59.73%). In case of crash barriers of using e-services, both 
women, and men, pointed the same, three important factors (lack of ability of ex-
amining goods, lack confidence in sellers, extra costs). Minor differences appeared 
amongst remaining shown factors. Men are granting the greater significance the 
problem of the spam and viruses, of lack of sufficient information about the prod-
uct/service and the poor quality of e-services towards services provided with tradi-
tional way. Women however are paying attention more to the risk connected with 
the safety of personal details. Representatives of both sex in harmony claimed that 
the e-commerce was one from most dynamically developing e- services in Poland 
and it is besides the home banking form of services which they most often used. As 
regards the frequency of using the largest percentage of persons belongs to the age 
group 25-34 (63.1%), 35-44 (50%) and 45-54 (50%). Paying attention to the age 
and barriers of using the  e-commerce in the examination all age groups shows the 
lack of ability of examining goods. 

The lack of trust for sellers has more often been shown by examined at the 
age of 45-54 (80%) and 16-24 (54.39%). Extra costs (e.g. parcels) constitute the 
barrier mainly for examined at the age of 16-24 (53.22%) and 55-64 (42.86%). The 
lack of sufficient information about the product/service constitutes the barrier 
above all for persons at the age of 35-44 (38.46%) and 45-54 (40%). Proficiencies 
at the operation of the computer and the information retrieval are declared by all 
examined at the age of 55-64 (28.57%). Analysing the level of the education of the 
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respondents they stated that the e-commerce was gaining the greater popularity in 
the group of people with the higher education level (59.4%), in comparing with 
persons with the secondary education (43.85%) and basic (37.5%).  Extra costs 
(e.g. parcels) much more often constitute the barrier in using from e- trade in case 
of people with the primary education (68.75%), in comparing to the 49.2% people 
with the secondary education and the 34.65% with the higher education. People 
from all three groups  (average and higher primary education) most often show the 
home banking and the e-commerce, as two most dynamically unfolding e-favours 
in Poland in the course of final years.  

People from all three groups (average and higher primary education) more of-
ten show the home banking and the e-commerce, as two categories of e-services 
which in the course of final years they more and more often use. Considering the 
domicile it is possible to state that cells of using the Internet irrespective of the 
domicile are main the same, however using the e-commerce is much more rarely 
chosen in the country (11.11%), than in averages (27.5%) and big (18.12%) cities. 
Information given by the GUS which  are appointing its meriting attention, that the 
shopping on the Internet was the most numerous making group of people aged 16-
24 (2.4 m) and 25-34 years old (2.7 m of persons) and e-customers constitute the 
largest percentage from central Poland and from the south-western and north re-
gion. NetTrack examination conducted in 2010, MillwardBrown SMG/KRC 
showed that men doing the shopping on the Internet constituted the 54.47%, 
women 45.53 %. Amongst people doing the e-shopping dominate people with the 
secondary education  (41.08%) and higher (33.27 %), with the primary education 
(14.26 %) and fundamental (11.29%). In the examination the attention is also paid 
to the social-professional status of people using the e-commerce as it turned out 
here students and pupils are the most dominating group  19.3%, white-collars em-
ployees 18.01%, directors and learned professions 17.71, skilled labour  16.57%, 
remaining groups constitute a little percentage. The  results of the examination is 
that in 2009 about 5 %  the  percentage of Internet users doing the shopping in e-
shops reduced, but the number of people choosing Internet auctions rose. In 2009 
the sale value on auctions amounted to 8.1 bn  PLN, as the state over the 60% of 
the market e-commerce. Via online shops for the shopping a 40% of money was 
given to 5.3 bn of zlotys as the state. Among the most often bought on the Internet 
products there are: electronic equipment, clothes, underwear, footwear, books and 
cosmetologies. The improvement in the offer of the shop and its better presenta-
tion, increasing the functionality of the shop platform and attaching great signifi-
cance can be a chance of the subsequent development for many shops for market-
ing and the customer service.  
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3. CONCLUSION 

Certainly subsequent development the e-commerce in the nearest years will 
depend on the  step and technical possibilities of using the Internet by inhabitants 
of Poland. Not without meaning also an aspiration to increasing the safety and en-
suring diverse payment abilities are. We should not also forget  about the economic 
development of the country and the safeguard against effects of the world-wide 
crisis, results from the Gemius report entitled "Finances and financial plans of 
Internet users", that about the 40% of Polish Internet users is paying attention and 
notices effects of economic slowing down. A worrying information is a fact, that 
about 6% of slings compared with 2009 increased percentage of Internet users 
sensing effects of an economic crisis. From amongst this group of Internet users 60 
% clearly notices effects of economic slowing down manifesting itself in the scope 
the so-called everyday shopping and living expenses. A positive point however is 
that a percentage of people hoping to the improvement in the financial standing in 
the near future it is 30 % in comparing to the 13% pessimists. They think that Pol-
ish online shops are fitting into the period of the intense development. Forecasts are 
saying that the value of the e-shopping in 2012 is supposed to amount over 2.1 m 
to the USD (c 7.3 bn PLN) however in 2014 about 3 m USD (above the 10 bn 
PLN). From GUS data coming from the register the REGON results, that for the 
end of 2009 registered there were 18 thousand enterprises, for which run retail 
sales were a main activity through houses of a mail-order sale or an Internet. Ob-
servation of the market and the pace of the life let state that the further market de-
velopment will be going the e-commerce towards the technology m-commerce of 
the telecommunications based on the application cellular. Such answers as of today 
are unabridged of anxieties connected with the safety and costs nevertheless the 
easy access and the more and more big care of using the time can speak for solu-
tions of this type. 
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Abstract. The aim of the research presented in the article is to identify 
factors that determine the profitability of pig farms in Poland. The analysis 
included 80 pig farms of large-scale production, located in eight provinces 
with the largest concentration of breeding species. This study was based on 
discriminant analysis which allows examination of differences between two 
or more groups, taking several variables simultaneously into account. The 
calculations showed that the profitability of pig farms is determined by the 
scale and concentration of production, value of fixed assets and debt level.  
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1. INTRODUCTION 

Return on equity is one of the most significant measures of economic benefits 
for owners of any type of enterprise operating in the market economy. The capital 
accumulation capacity through generation of profits is, in fact, a condition 
determining a continuation or a cessation of business activity in a longer term [5]. 
The rate of return on equity is the basis for its allocation assessment. At the same 
time, it is the measure of an agricultural holding’s capacity to increase its value 
[10]. The return on equity is the subject of interest of business owners, company 
members, and shareholders. Information on profitability of committed funds can 
also provide the evaluation of the management competences [20]. 

Research on determinants of the return on equity is appropriate for a number 
of reasons. The rate of return on committed funds [3]: 
- is a significant basis for ex post evaluation of the owners’ decisions rationality, 
- is a valuable indicator for improvement of economic policy tools in the area of 

business financing, 
- creates foundations for maintaining continuity of the business activity since 

every business entity, apart from maintain financial liquidity, must show 
economic surplus capacity perceived in profit categories, 
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- indicates the possibilities of profit accumulation which is the basic source of 
growth of capital,  

- is a synthesis determinant of financial standing, which considerably influences 
the assessment of competitive capacities of enterprises, and in this way, their 
ability to continue business activity and development prospects. 

The aim of this study is an attempt to identify the most important factors 
having their influence on the return on equity in pig farms. Taking this issue up is 
justified by the fact of great significance of pig livestock in the state. According to 
GUS (Central Statistical Office of Poland) data for 2009, Poland ranks fourth place 
in EU-27 with regard to a number of head of livestock (behind Germany, Spain, 
and France), and ninth place in the world. Polish pork constitutes 8,1 percent of 
EU-27 production and 1,6 percent of the world’s production [16]. This kind of 
meat is also dominating in the domestic consumption. The average consumption of 
pork is 42,7 kg/person. In 2009 pig livestock was produced by over 414 thousand 
individual farms in Poland.  

In the previous research on enterprises’ profitability and its determinants, the 
most commonly used were regression analysis [6, 19], Du Pont model [1, 6], 
differentiation analysis[2] and Porter five forces model [14]. This study attempted 
to identify determining factors of equity on the basis of discriminate analysis  
[9, 12, 13].  

2. DETERMINANTS OF ENTERPRISE EFFICIENCY IN THE LITERATURE 

The return on the equity in the agricultural sector is very low and considerably 
diverse. Low profitability at the operational level dependent on productivity of land 
and labour efficiency, and also on effective use of the property is considered the 
basic cause of this situation. What is more, low efficiency at this level is most often 
depreciated by the lack of financial leverage effect, which results from the 
conservative approach of the farmers towards foreign capital employment and a 
considerable influence of financial costs on economic results [7] . 

Level of the return on the equity, as a resultant of a profit generation capacity 
and a level of own funds employment, is considerably diverse in the intertrade and 
internal trade structures, as well as, in the medium and long term prospect in 
consequence of variability of many macro and microeconomic conditioning [5]. 

According to Sierpińska and Jachna, the enterprise efficiency is a 
consequence of the adopted development strategy that covers the policy of [18]: 
- prices and cost control determining profit on sale, 
- investment actions determining productivity of investment and its yield, 
- finance, which defines the structure of debt that enables to increase the 

profitability or causes its decrease. 



 81 

A number of internal and external factors influence the enterprise efficiency. 
There are numerous connections between them, which can strengthen or weaken 
their influence on the enterprise financial results. What is more, the influence of the 
particular factors may be different in a short and long term. The internal factors are 
dependent on an entrepreneur’s decision to a great extent. Among the most 
significant ones, there are: corporate assets value and structure, relations between 
capitals and liabilities, liquidity, efficiency in the scope of working capital 
management, development of sales, production process organization, and workers’ 
qualifications. On the other hand, the external factors determining the profitability 
of business entities are divided into macroeconomic – resulting from the situation 
of the whole economy, and sector factors – that characterize a situation of a sector 
(branch) of the particular enterprise. Macroeconomic factors are the set of 
conditions of enterprise functioning resulting from the fact that an enterprise 
operates in the particular state and region, in the particular climatic zone, in the 
defined political, legal, and system structure. Among them there are: phase of 
economic cycle, inflation rate, level of strategic material prices, state economic and 
tax policies, activities on the finance market, and interest rates. The sector factors 
include an increase in competition, use of production capacity, trend of demand 
changes, level of prices, characteristics of markets, products, and applied 
technologies [15].  

The analysis carried by Gołaś [5] showed that the return on equity in 
agriculture is dependent on an economic size of farms and their agricultural type. 
There are also considerable differences in this ratio level depending on area groups 
of agricultural holdings [8]. What is more, higher return on equity ratios would be 
gained by lessees and administrators would gain lower ratios [4]. The reasons of 
variability of the enterprise return on equity ratio can be also found in its 
connection with: return on sales, assets turnover, financial costs management, as 
well as, fiscal space. Taking the above mentioned determinants into account in a 
form of the multiplayer and regression cause and effect model considerably widens 
interpretation possibilities [5].  

3. CHARACTERIZATION OF THE ANALYZED FARMS 

For the purposes of the aim of the research, 80 pig farms of great production 
scales located in eight voivodeships of the greatest concentration of these animals’ 
rearing (opolskie, wielkopolskie, kujawsko-pomorskie, pomorskie, warmińsko-
mazurskie, łódzkie, mazowieckie and lubelskie) were analysed. Data obtained on 
the basis of the guided interview questionnaire concerned 2006. The analyzed 
community was divided according to the return on equity ration into three groups. 
The first group included 30 farms of 10 percent return on equity ratio; the second 
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group was 31 units of an average level of profitability; and the last one had got the 
highest return on equity ratio; that was, over 25 percent.  

The farms of the first group were characterized by the most considerable 
utilised agricultural area, which; on average, was 108,8 ha (Table 1). In the second 
group, the average utilised agricultural area was smaller by 17,3 ha. And the farms 
of the highest return on equity ratio had got the smaller utilised agricultural area 
that was 40,1 ha. An average number of full time employees in the first two groups 
of farms was similar and it was 2,3. Only in the third group, the labour resources 
were lower and there were 2,0 of full time employees. More considerable diversity 
was found within the scope of amounts of labour. In the first group the average 
year’s amount of labour was 10672 h. On the farms of the second group the amount 
of labour was lesser by over 1000 h, while in the third group, a number of working 
hours was; on average, 9365. Similar relations were found within the scope of 
fixed assets value. On the farms of the lowest return on equity ratio the value of 
these assets was the highest as it was PLN 1518. In the second group their value 
was lower by 16,4 percent and in the third group – by 28,6 percent. A different 
situation was observed in connection with a debt margin. The biggest debt 
characterizes farms of the highest return on equity ratio. In the first group, the debt 
ratio was only 10,8 percent, in the second group it was higher by 3,8 percent, and 
in the third group, the foreign capital was almost ¼ of the enterprises’ assets.  

 
Table 1. Selected characteristics of the analyzed farms. 

Variables  I II III Total  
Utilised Agricultural Area (ha)  108,8 91,5 40,1 85,8 
Amount of Labour (h/year) 10672 9613 9365 9951 
Fixed Assets Value (thous. zł) 1518 1269 1083 1318 
Overall Indebtedness Ratio ( %) 10,8 14,6 24,6 15,6 
Stocking density (LU/100 ha) 260 487 2152 797 
Pig Livestock Production (t/year) 154 200 224 189 

 
In the analyzed sample of farms there were also differences in the scope of 

herd concentration and production scale of pig livestock. On the farms of the 
lowest return on equity ratio; on average, there were 260 livestock units (LU) of 
pigs per 100 ha. In the second group, stocking density of this kind of animals was 
almost twice the size of the first one. And on the farms characterized by the highest 
return on equity there were as much as 2152 LU of pigs per 100 ha. Definitely less 
considerable differences were visible in the scope of the production scale. In the 
first group, 154 tons of pig livestock were produced. On the farms of the middle 
return on equity the production was greater by approximately 50 tons, while in the 
third group pig livestock production was above 224 tons. 
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The production scale was connected with a level of agricultural income 
(Table 2). In the first group this was; on average, PLN 142.600,00, and in the 
second group this was higher by PLN 111.200,00, and in the third group this was; 
on average, PLN 311.900,00. Similar relations were found in the scope of the level 
of agricultural income per a unit of labour resources. On the farms of the lowest 
return on equity ratio, there was; on average PLN 61.800.00 per a full time 
employee, and in the third group this was PLN 155.300,00. In relation to the fixed 
assets value, the differences in the level of agricultural income were even more 
considerable. In the first group PLN 91.30 income were gained per PLN 1000 of 
fixed assets value. In the second group, profitability of fixed assets was twice 
higher, and in the third group it was threefold higher. 

 
Table 2. Level of agricultural income in the analyzed farms 

Agricultural income I II III Total 
- per farm (thous. zł) 142,6 253,8 311,9 225,9 
- per own full time employer (thous. zł) 61,8 109,9 155,3 101,0 
- per 1000 zł fixed assets value (zł) 91,0 193,0 275,0 165,0 

4. THE ESSENCE OF DISCRIMINANT ANALYSIS AND METHODOLOGY OF 
SELECTION OF VARIABLES FOR THE MODEL 

The discriminant analysis is a statistical technique that enables to analyse 
differences between two or more groups taking several variables into account 
simultaneously. Variables used to discriminate between these groups are called 
discriminant variables. As Hadasiuk and Siemińska claim [17], from the practical 
point of view, a structure and use of the discriminant function only make sense 
when accuracy of classification gained on its basis is (in a statistical sense) 
considerably higher than in case of random assignment of units to the particular 
class.  

The discriminant functions are determined in a way that enables to maximize 
intergroup diversity ratio of input variables to their internal group diversity; in 
other words, they aim at gaining optimal division of objects into groups. 
Simultaneously, these functions enable to evaluate which of the variables 
discriminate groups of objects the most [9, 13].  

The basic aim of this type of analysis was to obtain a model of discriminant 
function, which would enable to classify the farms according to the return on 
equity [11]. 
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This function can have any form. In the study, its linear character was 
assumed by the following formula:  

 
Yi = α + β1·x1 + β2·x2 + ... + βk·xk + ε  for  k = 1, 2, 3, …, n  
 

where: 
Y – dependent variable,  ε – random component, 
x – diagnostic variables,  k – variable number, 
α – constant,   n – number of variables. 
β1, β2, ..., βk – discriminatory coefficients, 

 

As a dependent variable, the return on equity ratio was assumed, which was 
calculated as a ratio of agricultural income to equity value. On the other hand, a 
selection of factors influencing its level took two stages. In the first stage, a wide 
set of 45 characteristics, which concerned the following issues: resources of the 
basic production factors (land, labour, and capital), level of specialization, 
production scale, costs of plant and livestock production, animal reproduction, 
technology of production, factors concerning sale (weight, quality of carcasses, 
prices), human capital, debt margins of farms, and scale of investments. 
Subsequently, all variables were substantially and statistically evaluated. Their pre-
selection was relied on the previous partial research presented in the literature, as 
well as, on knowledge and experience of the author. The further analysis only 
concerned those characteristics which potential relation with the farms’ 
profitability could be substantially justified. 

With statistical evaluation of the variables, a level of their diversity was taken 
into account. Therefore, a variability index was calculated for every variable. 
Factors; for which this index was lower than 10 percent, were rejected from the set. 
Eventually, 24 variables were accepted for further analysis (Table 3).  

In order to determine factors which discriminate groups of farms of different 
return on equity the most, the “forward” stepwise discriminant analysis was carried 
out. To determine statistical validity of discriminant power of the function, Wilks’ 
lambda statistics were applied. And to determine a specific contribution of the 
particular variable to discrimination of the groups, partial Wilks’ lambda was used. 
The discriminant power of variables was also measured with F statistics value 
which indicates order of input variables implementation to the model. In the 
processing of research material in a form of quantitative and qualitative data 
statistical package Statistyca 9,0 was used.  
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Table 3. Explanatory variables of the return on equity ratio of the pig farms. 
Symbols Variable Name Unit 
x1 Utilised Agricultural Area ha 
x2 Number of Conversion Hectares ha 
x3 Amount of Labour h/year 
x4 Number of Own Full Time Employees without unit 
x5 Fixed Assets Value zł 
x6 Overall Indebtedness Ratio % 
x7 Investment Value zł/year 
x8 Stocking Density  LU/100 ha 
x9 Percentage of Sow in Head of Pig Livestock in LU  % 
x10 Pig Livestock Production per a Farm dt 
x11 Cost of Animal Purchase zł 
x12 Cost of Purchased Fodder zł 
x13 Percentage of Own Fodder % 
x14 Consumption of Concentrated Feed kg/ kg  
x15 Price of Livestock Sale zł/kg 
x16 Weight of Sale kg 
x17 Meat Content in Carcasses % 
x18 Percentage of Pigs in Sale % 
x19 Value of Sale of Plant Production zł 
x20 Cost of Mineral Fertilization zł 
x22 Human Capital Ratio without unit 
x23 Technological Regime Rate % 
x24 Rearing System without unit 

5. RESEARCH RESULTS 

Four variables entered the established model. Value of Wilks’ lambda test 
statistics was 0,426 for this model. And the approximate value of F test (22,13) was 
higher than the critical value (3,24), which shows the significance of variables 
implemented into the model. The calculations showed that the greatest contribution 
to discrimination of group of farms of different efficiency was brought by the 
following variables: x8 – stocking density in LU per 100 ha of utilised agricultural 
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area, x6 – level of indebtedness, x10 – size of pig livestock production, and x5 – 
fixed assets value (Table 4). These were showed by the highest values of F 
statistics, and the lowest partial values of Wilks’ lambda of these variables. 
 

Table 4. Variables of discriminant function and their contribution to differentiation of 
groups of farms 

Variables Wilks' 
Lambda 

Particle. 
Wilks' 

F deletion. 
(3,24) p Tolerance 1-Toler. 

(R-skuared) 
x8 0,539 0,791 8,854 0,000 0,568 0,432 
x14 0,455 0,938 2,231 0,115 0,619 0,381 
x6 0,501 0,851 5,882 0,004 0,815 0,185 
x11 0,449 0,950 1,756 0,181 0,258 0,742 
x5 0,481 0,887 4,255 0,018 0,259 0,741 
x10 0,492 0,867 5,136 0,008 0,085 0,915 
x12 0,456 0,934 2,349 0,103 0,084 0,916 
x13 0,453 0,941 2,115 0,129 0,412 0,588 
x18 0,450 0,947 1,880 0,160 0,504 0,496 
x3 0,445 0,959 1,439 0,244 0,734 0,266 
x7 0,442 0,965 1,206 0,306 0,473 0,527 

 
 

Table 5. Values of canonical functions for the groups of farms 

Functions Own value Canonical 
R 

Wilks' 
Lambda  chi-skuared df p 

1 1,053 0,716 0,426 61,375 22 0,000 
2 0,143 0,353 0,875 9,599 10 0,476 

 
With regard to division of the analyzed farms into three groups, there was an 

attempt to define two discriminant functions, (1) the function for 1 and 2 and 3 
group jointly, and also (2) other function for discrimination between 2 and 3 group. 
In order to do that, canonical correlation analysis was carried out, which determines 
successive functions and canonical roots; that is, characteristic roots connected 
with the correspondent discriminant functions. The first function provides the most 
general distinction between groups, and the second brings the next most general 
distinction. What is more, these functions are independent; that is, their information 
resources in the scope of discrimination of groups of objects do not concur. The 
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calculations showed that only the first discriminant function is statistically 
significant to α= 0,05 (Table 5). The index of canonical correlation was 0,716 to it.  
 

Table 6. Raw and standardized coefficients of discriminant functions 
Raw coefficients  Standardized coefficients  

Variables 
Function 1  Function 2 Function 1  Function 2  

x8 0,001 0,000 0,828 0,369 
x14 -0,423 0,111 -0,440 0,115 
x6 0,041 0,009 0,594 0,132 
x11 0,000 0,000 -0,600 -0,260 
x5 0,000 0,000 -0,558 1,484 
x10 0,000 0,000 1,718 -0,574 
x12 0,000 0,000 -1,182 -0,697 
x13 -0,015 -0,022 -0,433 -0,620 
x18 -0,032 -0,004 -0,452 -0,060 
x3 0,000 0,000 -0,320 0,169 
x7 0,000 0,000 -0,165 -0,691 
Constant 4,393 -0,204     
Own Value 1,053 0,143 1,053 0,143 
Cumulative Percent 0,881 1,000 0,881 1,000 

 
In order to determine the contribution of variables to the canonical function 

and a direction of their influence, the standardized coefficients were used. The 
calculations showed that the following variables had got the greatest influence on 
shaping the value of the first discriminant function: x10 – size of pig livestock 
production, x12 – cost of purchased fodder and x8 – stocking density in LU per 100 
ha of utilised agricultural area (Table 6). These variables discriminated farms of 
different return on equity the most.  

Subsequently, average values of discriminant variables were calculated for 
each of the group of farms. An average values of variables of the first discriminant 
function for the third group of farms was 1,75. Over twice lower value of variables 
of this function characterized the farms of the lowest return on equity (-0,826), 
while the second group had got an average value of canonical variables of -0,273. 

Coordinates of the vast majority of points representing the farms of the 
highest return on equity ratio in relation to the first discriminant function had got 
much higher values than the analogous coordinates of points representing the farms 
of the lowest return on equity ratio (Fig.1). On the other hand, coordinates of points 
representing the farms of the average return on equity, in relation to the first 
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discriminant function, assume values from the upper part of range of variability of 
coordinates for the farm of the lowest efficiency, and the lower part of range of 
variability of coordinates for the farms of the highest return on equity. 
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Figure 1. Locations of points representing the farms in relation to the first and  

the second function. 

6. CONCLUSIONS 

On the basis of executed research and conducted analysis several conclusions 
can be drawn.  
1. The return on equity on pig farms, even with those of great production scale is 

considerably diverse. Rate of return on equity in the 30 analyzed farms was less 
than 10.0 percent. In the similar number of units it was from 10.1 to 25.0 
percent and almost 1/4 of the analyzed entities were distinguished by the return 
on equity on a level higher than 25.0 percent. Therefore, it is justified to search 
for determinants of efficiency level of this type of agricultural holdings.  

2. Discriminant function analysis is one of the methods of multidimensional data 
analysis. One of its significant advantage is the fact that it can be applied for 
sets of objects described with many characteristics and divided into separate 
classes. Therefore, it is a significant tool of statistical analyses. Its use showed 
which factors determined the return on equity on pig farms, and which 
components differentiated groups of the farms of different rate of return on 
equity the most.  
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3. Return on equity on pig farms is mostly influenced by herd concentration, level 
of debt, size of pig livestock production, as well as, fixed assets value. The 
agricultural holdings of the highest return on equity were characterized by the 
highest stock of pigs, and biggest production scale, highest level of debt, and 
the lowest value of fixed assets.  

4. In order to increase the return on equity on most of the pig farms one should 
expand production scale and take advantage of its effects, mostly in a form of 
lower unit costs. In this scope one should be especially attentive in connection 
with pig feed. It is also recommended to implement rational strategies in the 
scope of investments and level of debt, which would give opportunity to use 
fixed assets more effectively and bring positive effects of financial leverage.  

 
Scientific work financed from the budget for science in years 2010-2012  

as research project N N112 156739. 
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Abstract. Research shows that the expenditure of international and domestic 
companies on IS systems has been gradually growing. This results from  
a common belief that the development of IS has a direct or indirect impact on 
a company’s economic effectiveness. The first research concerning the 
economic effectiveness evaluation in IS investments was conducted in the 
USA in the 50s. Since then the development of IT has triggered  
a development in research on IS investment economic effectiveness 
evaluation. This research has been aimed at defining models which enable us 
to identify the correlation between expenditure related to IS and a company’s 
economic benefits. However, it needs to be highlighted that the result of this 
research is not obvious. This kind of research is characterised by a lack of 
consensus between representatives of science and professionals or even 
within these groups. The author of this article would like to present and 
characterise the current issues related to the economic effectiveness 
evaluation in IS investments. The following subject matter is crucial for 
further development of business informatics usage. The importance of the 
informatisation process in companies and government agendas, in the context 
of the IS projects’ effectiveness evaluation, is a recurrent question.  

Keywords: investment, economic evaluation, IS enterprises 

1. INTRODUCTION 

Issues concerning the economic effectiveness evaluation in IS investments 
have been raised since the 1950s [1], when labour cost reduction resulting from IT 
usage was the major subject of analysis. Within  the last 25 years, the great 
dynamics of IT branch development [2],[3] has given importance to this question, 
both in the field of science and practice. The massive growth of IT technology has 
given impetus to the research on economic effectiveness of the implemented 
information systems. In the early 1990s, it was observed that the sole use of IT 
does not necessarily lead to economic success in enterprises. It was found that a 
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higher informatisation expenditure does not correlate with a higher productivity of 
employees, enterprises, branches or whole economic systems; on the contrary – an 
analysis of statistical data often indicates a lack of correlation between the 
expenditure on IT and measurable productivity indicators [4]. Consequently, an 
increasing number of both middle and top level managers face the question: How 
to maximise business value of investment in modern IT?  It needs to be underlined 
that the research results concerning the economic evaluation of IS investments are 
not unambiguous. This means that this kind of research is characterised by the lack 
of consensus between the world of science and practice, between the researchers 
and practitioners. It is worth highlighting that many international IT corporations 
that have been offering standard ERP / CRM / BI / DMS software packages for 
years still have not designed tools and methodics allowing for a precise economic 
evaluation of their products’ implementation amongst their clients. Within this 
group, only a very few IT corporations use relatively easy methods, such as ROI, 
Payback Period or IRR in their methodics of projects’ economic effectiveness 
evaluation and struggle with the most common problem encountered in this kind of 
analysis: identification and quantification of profits resulting from investments in 
information technology. The author would like to stress the fact that this subject 
matter is a priority for further development of IS usage. The author of this article 
attempts an analysis of significant issues concerning the performance of economic 
effectiveness evaluation in IS investments.   

2. DIRECTION OF RESEARCH ON ECONOMIC EFFECTIVENESS 
EVALUATION PERFORMANCE IN IS INVESTMENTS 

The question of economic effectiveness evaluation in IS investments has been 
the subject of analysis since the 1950s. The development of information systems 
was accompanied by a gradual advance of methodics, technologies and tools 
allowing for an economic evaluation of investments. The range of stakeholders 
interested in this type of evaluation has also been increasing. The authors of 
research on economic effectiveness evaluation in IS investments lack a consensus 
on the adequacy of the existing methods, as well as their range and qualities. 
Suggestions concerning the direction of further research depend, to a great extent, 
on the researchers’ stand on the difference between IS investments and other types 
of investment [5]. From the perspective of IS investment economic effectiveness 
evaluation analysis, the most important classification of costs and benefits is the 
classification based on their direct link with economic results of an organisation. 
Looking at the link between the use of information systems and an organisation’s 
economic results, the subject literature divides them into direct and indirect [6]. 
There is a group of scientist and practitioners who underline that investing in IS 
enterprises varies from other investments because costs and profits are very 
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difficult to identify and quantify while non-material and indirect factors may be of 
great importance [7]. According to them, further research should be chiefly focused 
on searching for new methods that will help identify and quantify non-material, 
indirect costs and benefits better. The opponents [8] of this stand believe that an IS 
investment  does not differ from other types of investment. They assume that the 
value of an IS investment depends entirely on the way this investment may render 
an organisation more effective and efficient and argue that it is not necessary to 
create any specific parameters for IT [9]. From the perspective of an investments’ 
character this group  equals an IS investment, e.g. an ERP or CRM investment, to 
an investment in a new production line or warehouse. Consequently, they find the 
existing methods applicable to the same degree in the case of an IT investment and 
any other type of investment and believe that we should concentrate on researching 
how the existing methods could be used and perfected. The third direction of 
research has been derived from an attempt to consider the arguments of both sides 
– it is aimed at using the existing methods more efficiently through defining the 
specific character of IS investments and of the rules of selecting process evaluation 
methodics adequate to it [10].  

3. TYPOLOGY OF METHODICS FOR ECONOMIC EFFECTIVENESS 
EVALUATION RESEARCH IN IS INVESTMENTS 

Classifications of methodics for evaluating economic aspects of IS projects, 
quoted in the subject literature, concentrate on the criteria of methods used for 
expressing costs and benefits, that is on broadly understood technology and 
measurement tools, and on the specific character of the evaluation subject. T. 
Renkema and E.Berghout [11] divide the methodics of IS investment evaluation 
into 4 categories:  

-  Financial methods, presenting costs and benefits in the value perspective. 
-  Multi-criterial methods, applying subjective ranks to all the costs and 

benefits.  
-  Portfolio methods, performing an evaluation of IS projects through reference 

to one or several ordinal scales, reflecting the main measurement criteria. 
-  Indicator methods, presenting the relation between benefits and costs as 

indicators. 
P. Lech [12] points out that this classification is incomplete, as it does not 

embrace the remaining methods of strategic analysis, except the portfolio method, 
as well as methods based on the tools of probability theory and decision theory. T. 
Mayor, meanwhile, divides the methods of investment evaluation into 3 main 
categories: 
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1. Financial methods – that, apart from the traditional tools, such as NPV or 
Payback Period, include also EVA (Economic Value Added) and TCO  (Total Cost 
of Ownership). 

2. Qualitative (heuristic) methods – that include all the methods assigning 
numerical value to qualitative factors, such as the Balanced Scorecard, Information 
Economics and Portfolio Analysis.   

3. Probability methods – basing on the use of mathematical statistics and 
probability theory, assessment of information value  and stochastic relations 
between investment outlay and possible effects: Real Option Method and Applied 
Information Economics.  

M. Pańkowska’s [13]  typology of investment evaluation methods already 
includes solutions dedicated for researching IS investments:    

1. Direct valuation methods divided into: 
a. Parametric extrapolation methods – in the context of IS investment 

evaluation, refers to the evaluation of the created utility software and consist 
of constructing empirical models, allowing for resource estimation in IS 
projects, on the basis of productivity attributes; they are designed on the 
basis of empirical data; the best-known are: code line models (e.g.: 
Constructive Cost Model – cocomo), the function point method and 
information economics.  

b. Financial evaluation methods – allowing for a selection of 
investments maximising benefits of the risk-bearing parties; they are divided 
into static and dynamic.  

2. Multi-criterial methods – that also include an evaluation of intangible 
expenditure and effects and additional limitations or the impact of various other 
factors, most often the TCO method and the Balanced Scorecard method. 

P. Lech [12], using a criterion of expressing benefits and costs divided the 
methods in the following way:   

1. Quantitative methods, focusing on the measurable aspects of IS 
investments, divided into: 

a. Deterministic (financial) methods – expressing costs and benefits 
with single values.  

b. Probability methods – using the tools of mathematical statistics and 
probability theory, expressing costs and benefits with random variables.  

2. Qualitative (heuristic) methods – attempting an evaluation of non-financial 
factors and divided into the following sub-groups: 

a. Multi-criterial methods – containing both an element of financial 
and non-financial evaluation, usually ranking. 

b. Strategic analysis methods – such as the Balanced Scorecard 
method and the portfolio analysis.  
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According to P. Lech it is also justified to divide the existing methods 
according to the following criteria: 

1. Observation level, according to which we can distinguish the methods used 
for evaluation of an IS investment: 

a. On the level of a particular project 
b. For comparing different projects 
c. For an evaluation of the general impact of informatics on the 

enterprise’s functioning. 
2. Evaluation range, defining whether a given method attempts an evaluation 

of all the aspects of an IS solution’s effectiveness or if it only focuses on chosen 
aspects. 

3. IT specificity, defining whether a given method has been designed 
specifically for IS investment evaluation or whether it has been adapted from the 
disciplines of management science other than business informatics. 

It needs to be underlined that the subject literature offers many IS investment 
evaluation methods and their number is on the increase. [14] As a result of attempts 
to establish universal methods or methodologies that can assess many types of IS 
projects, both practitioners and theoreticians found themselves facing a situation 
where it is extremely difficult to indicate one, objectively the best method for a 
given type of IS project, e.g. an ERP system implementation for an SME or 
implementing an e-learning system in a big international corporation. The selection 
of methods and methodologies for an economic evaluation of IS projects 
constitutes one of the biggest problems which are currently subject to analyses and 
research.  

4. THE MAIN REASON FOR DIFFICULTIES IN ECONOMIC EFFECTIVENESS 
EVALUATION PERFORMANCE IN IS INVESTMENT 

The subject literature shows that researching economic effectiveness 
evaluation performance in IS investments is not easy. Research conducted in 75 
British companies by J.A. Ballantine, R.D. Galliers, and S.J. Stray listed the 
difficulties faced during evaluation of IS investments (the percentage of indicators 
in brackets):   Quantitative benefit analysis  – 81%, accurate benefit identification – 
65%, lack of time – 37%, quantitative analysis of the costs of lost benefits – 36%, 
identification of the costs of lost benefits – 35%, identification of costs  – 31%, 
Quantitative cost analysis –  27%, Lack of data/information – 19%, Difficulties in 
the interpretation of results – 17%, Lack of motivation – 15%, Unawareness of 
project evaluation techniques – 12%, Measuring the discount rate – 3%.  
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Referring to this research, J. Cypryjański and M. Nowakowski [15] noticed 
that the problems concerning performing an economic effectiveness evaluation in 
IS and IT investments can be divided into three different categories: 

1. Problems linked to obtaining information necessary for evaluation of 
investment projects (this group includes identification and quantification of 
outlay, the costs of lost benefits and effects). 
2. Problems linked to a lack of knowledge necessary to perform an evaluation 
(including problems with identification of results, lack of knowledge  
considering evaluation methods and discount rate calculation).  
3. Organisational problems (including: lack of time, lack of data/information, 
lack of interest/motivation and other problems). 

If we match the objects from the groups given to indication values, we can 
notice that, apart from organisational and motivational reasons, each activity is 
affected by basic problems concerning identification and quantification of benefits 
(effects) and lost benefits. Lasek [16], basing on the research results by Willcocks 
and Lester and studies by Mahmood and Szewczak, enumerates the following 
reasons for problems during an IS investment evaluation:  

- The cost and effect measurement systems applied are easily manipulated (for 
example, in the case of licence pricing the product, specifically the user licence, 
may cost the buyers anything from zero to very high sums; and in the case of 
consultant cost and time pricing that is necessary - according to IS service 
suppliers -  for example in implementation projects). 
- Basing measurement results on the evaluation scope (for example in the case 
of differences between the tender documents presented by companies, 
practically always proving high effectiveness of the proposed solutions, and the 
evaluations obtained after the end of projects).  
- Ignoring the fact that we can only manage what can be measured (for example 
by tending to use only the intangible descriptive and qualitative measures). 
- Impacting people’s behaviour and gratification systems by the performed 
evaluation.  
- Appearance of conflicts between people, practically in every “measurement” 
activity in an organisation (if they measure it, they will asses it, so it’s better to 
avoid it). 

Between 2001 and 2006, P. Lech [12] conducted a case analysis aimed at 
establishing whether Polish enterprises, deciding to implement an IS investment, 
such as management support information system implementation, use a structured 
approach containing elements of economic evaluation. The interviews were 
conducted in 29 enterprises, of different sizes, planning to implement integrated 
management information systems. A case analysis showed that none of the 
researched organisations had performed an economic evaluation of its planned 
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investment apart from comparing the costs of selected offers. The author of this 
article conducted, between 2004 and 2008, a  case analysis designed to establish 
whether Polish SMEs, deciding to perform an IS investment, i.e. implementing 
information support systems such as ERP, CRM or BI used methods and 
technologies of economic evaluation for this type of project. The interviews were 
conducted in 45 SMEs, of different sizes, planning to implement an integrated 
management information system from the ERP, CRM or BI class. According to the 
author, only one enterprise conducted an economic assessment of the planned 
investment other than comparing the costs of selected offers and a general analysis 
of system’s functional requirements. The enterprise’s management used  
a simplified model of cost evaluation – TCO. The middle-level and senior 
managers in the above mentioned group of 45 enterprises claimed that the main 
reason of not completing this type of evaluation was lack of methodics for defining 
an IS investment’s economic evaluation that would include a credible possibility to 
identify and quantify benefits from an implemented system. According to 
F. Bannister and D. Remenyi [17], we take our decision to start an IS 
implementation with an “act of faith” and intuition in regards both to the software 
and the competence of the implementing company. In the process of ERP/ CRM/ 
BI/ DMS system selection Polish SMEs often focus on the way the potential 
suppliers present their software and on looking for the cheapest offer, without 
previously establishing functional requirements applying to these systems and 
economic evaluation criteria of the investment, as it is done in case of investing in, 
e.g., a new production line.  

In many cases it is difficult to definitely establish which effects of an ERP 
system implementation result from its implementation and which from a different 
organisational-technological activity of the enterprise, e.g. process innovations.  
We can look at the example of design and use of a product price-list structure 
including complex price discounts that was designed and then implemented in a 
distribution company. After implementing the price-list structure functionality in 
the ERP system, the enterprise noticed an increase of a few percent in the profit of 
sales. It is very difficult to definitely determine the source of identified and 
quantified benefit - whether it was the implementation of a process innovation: 
designing the price-list, or its implementation in the sales management module of 
the ERP system. Enterprises often decide, after an ERP implementation, to 
implement BI class systems, which are a source of easily available and credible 
information concerning operating activities. Nevertheless, if the information 
recipients are not sufficiently prepared to use it and miss the chance to achieve an 
economic benefit resulting from it, can it be clearly defined whether the 
implemented BI system does not bring economic effects? An analysis of the 
subject literature, backed by the author’s practical experience, indicated the 
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following main problem groups considering performing an economic evaluation of 
IS projects, both in the ex-post and ex-ante perspective.      

1. Identification and quantification of costs and benefits in quantitative 
perspective within an IS project. Even though there are methods allowing for an 
overall estimation of an IS project cost, such as the Total Cost of Ownership, 
methods allowing for a credible assessment of economic benefits resulting from 
IS implementation are still to be designed and popularised.  
2. The selection of methods allowing to perform an IS project economic 
evaluation. The choice of an appropriate method for an IS project evaluation has 
a decisive impact on the credibility and usefulness of the resulting evaluation. 
3. The influence of IS typology on applied economic evaluation methodics. 
According to the author, the attempts to establish uniform and universal 
methodics evaluating different types of IS investment projects are ineffective. 
Consequently, we should aim at designing uniform methodics of project 
evaluation for project groups consisting in implementing defined IS types 
implemented in a strictly defined group of recipients. These methodics should 
include the specific character of IS types and the recipients’ character. In other 
words, appropriately designed methodics of an ERP system implementation 
could be used for specific modifications for many ERP systems implemented in 
SMEs or large international corporations, but it could not be used in the case of 
an e-learning system implementation. 
4. Diversity of business models that include information systems offered by 
the providers has a direct impact on the economic evaluation methodics applied. 
Access to information systems through the use of ASP services in new 
information systems has an influence on the functioning of methods that allow 
for an IS project economic evaluation. In this situation, we need to face the 
question whether the economic evaluation methodics include the specificity of 
the cloud computing concept for SMEs wishing to use new management 
support information systems. 
5. Objectivity and unambiguity in IS project economic evaluation. In 
economic evaluation of IS projects, it is important to maintain objectivity and 
unambiguity. The principle of objectivity concern mostly numerical data 
included in the evaluation that has to be selected and measured objectively, not 
subjectively. The unambiguity principle means that it is necessary to establish 
the procedure of evaluation performance, so that the results obtained are the 
same no matter who prepared the given evaluation. Objectivity and unambiguity 
are important both when a IS project economic evaluation is commissioned by a 
software producer and when it is ordered by an employee of the enterprise 
where the software has been implemented.   
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6. Lack of motivation to perform an economic evaluation of IS projects 
amongst the management. A lack of appropriate methodics that support 
objective decisions in IS investments perpetuate a lack of motivation to perform 
IS project economic evaluation amongst the management. 

5. CONCLUSION 

The results of subject literature studies and case studies concerning problems 
in economic effectiveness evaluation performance in IS investments in Polish 
enterprises match the research results from other countries quoted by the subject 
literature. Nowadays, most mid-level and senior managers pay increasingly more 
attention to the link between the expenditure on IS systems and the economic 
effectiveness of their enterprise. Solving the problems in economic effectiveness 
evaluation performance in IS investments, quoted in this article, and consequently 
designing coherent and easy to use methodics of IS investments economic 
evaluation would address a number of questions concerning the need, effectiveness 
and adequacy of information system implementation, e.g. in case of enterprise 
management support systems. The experts of business economics, theoreticians 
and practitioners, face the challenge of designing a coherent model of economic 
evaluation for IS project implementation and popularising an attitude based on 
answering the question: Can implementation of ERP/ CRM/ BI/ DMS systems 
have an influence on the improvement of economic indicators defining my 
enterprise’s operating activities, and how? This attitude could revolutionise the IT 
market, its product offer and the implementation service performance. Treating an 
enterprise’s investment in  ERP / CRM / BI / DMS systems as an introduction of an 
organisational-IS  solution, aimed at obtaining  a temporary competitive edge, we 
would have to consider the possibility of building formal and legal frames between 
the supplier and the recipient, basing the fee of  the information system (such as  
ERP / CRM / BI / DMS ) supplier, at least partly, on the enterprise achieving 
previously defined economic benefits from an IS implementation. Currently, most 
information system implementation purchase agreements in Poland and abroad are 
based on the principle of a fix budget. In Poland, the most important selection 
criterion is usually the offered price and it is not customary for the supplier’s fee to 
be determined by the economic effectiveness of IS implementation. Undoubtedly, 
this concept of IS implementation organisation would make both parties to the 
contract assume a completely different way of completing such projects, varying 
from the present one e.g. in the following aspects: 

-  The manner of establishing a project’s budget structure e.g.: stable part + 
variable part. 

-  The manner of establishing a project’s range. 
-  Project’s budget values. 
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-  Project’s profitability perceived by the solution supplier. 
-  Project costs perceived by the client. 
-  The manner of performing the payment for the conducted works and the 

achieved values of defined indicators specifying economic effectiveness of 
information system implementation.  

-  Structure of responsibility for the tasks completed during the project. 
-  Considering external factors influencing the achievement of the operating 

activity results planned by the enterprise.  
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Abstract. The Internet and information technologies have become a common 
element used in every area of economic and social life. Another area in which 
they play a significant role is the Health Care. The European Union aims at 
creating a "European e-health area”. The Member States shall draw up 
individual strategies for the development of e-health, which will take into 
account their regional needs. In Poland, the informatization programme is to 
include the creation of an electronic platform to collect, analyze and share 
digital resources and medical events, and to provide a platform for on-line 
businesses and services of digital medical records. One of the steps to 
implement health information technology strategy is to create an electronic 
prescription service programme called (.) E-prescription. The prototype is 
currently being implemented in the Greater Poland province. 

Keywords:  Internet, E-prescription, Information Technology, European 
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1. INTRODUCTION 

Information technologies have become a common element used in every field 
of economy and the life of society. One of the fields in which they are to play a 
significant role is the Health Service. Information technologies are to contribute to 
streamlining the activities of its establishments. They are to assist in 
communication between a patient and a service provider in the medical industry. 
They will make it possible to have more rapid access to information on the state of 
health of a patient. They will indicate available medical services and health 
insurances, both on the domestic territory as well as on that of the European Union. 
The entities providing medical services will have direct access to medical 
expertise, as well as so detailed information on the state of health of a patient. 
Institutions responsible for health will be able to make decisions in the field of the 
protection of health and also of that of occurring dangers in an effective manner. 
The information systems being introduced reduce the risk of a mistake and also the 
time of waiting for medical services. These activities will cause the improvement 
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in the accessibility of medical services as well as of their quality. In the perspective 
of the year 2020, it is assumed that every Polish patient will possess an electronic 
card of health, and an E-prescription will be used commonly, which will be 
reflected in the reduction of the costs of the activities of the health sector. 

The European Union is also aiming at creating a „European of e-health area.” 
The third of the priorities of the i2010 Initiative assumes integration within the 
information society of Europe through, among others, activities in the field of 
meeting the needs of the aging society. 

The plan calls upon the Member States to develop their own strategies of e-
health, which will be taking under consideration both their regional needs as well 
as cultural differences and different profiles of populations. That means that 
regional and domestic health policies have to be developed individually. The 
European Union is also aiming at making sure that the exchange of thoughts and 
experiences will be taking place. Thanks to the exchange of thoughts and 
experiences in entire Europe, we will be able to use efficient and reliable systems 
of e-health sooner [5]. 

2. STRATEGY OF THE EUROPEAN UNION AND POLAND  

The European Union treats the protection of health as one of its priorities.  
A result of adopting, in the Lisbon Strategy, the postulation of building an 
information society was the development of the Programme of Community Action 
in the Field of Public Health (Resolution 1786/2002/EC of the European 
Parliament and the Council of Europe of 23rd September, 2002). The goals that the 
Union has set itself apply to: 

- collection, processing and analysing the data at the level of the community 
- the effective monitoring of public health. 
It would be expected to serve the purpose of obtaining reliable, compatible 

and comparable information which could be exchanged, as well as that of the 
development of the appropriate strategies of activities. 

The Member States have been obligated to undertake following activities: 
- improvement in terms of information and knowledge on the domestic health 

care and health insurances 
- promotion of e-health 
- launch of electronic medical services such as teleconsultations,  

E-prescription, e-referrals, telemonitoring and telecare 
- launch of electronic health insurances. 
In March 2011, the European Commission commences conducting 

consultations on the issue of e-health for the years 2012-2020. 
In Poland, the governmental project of the informatization of the Health 

Service for the years 2011-2015 includes the following areas: 
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- making the access to information in the field of the protection of health 
easier for citizens, 

- improvement in the effectiveness of the system of the protection of health in 
the scope of the electronic circulation of documentation, 

- the development of procedures and guidelines; collating good practices 
which aim at streamlining the management of the protection of health`s 
establishment and making them available. Better use of teleinformation systems to 
raise managing capabilities, 

- the modernization of the system of medical information in order to analyse 
the demand for the provision of health services being provided, 

- the practical implementation of the construction of IT solutions in the 
protection of health in accordance with the guidelines of the European 
Commission, making it possible to include the Republic of Poland in the area of 
interoperational EHR (Electronic Health Record) [2]. 

3. THE PROGRAMME OF INFORMATIZATION IN POLAND 

On 1st July, 2011, the Act on Therapeutic Activity  of 15th April, 2011 
(Journal of Laws, item 112 pos. 654, hereinbelow referred to as: „the Act”) came 
into effect. The issue of the register of entities conducting therapeutic activity was 
provided for in Part IV of the Act (art. 100-113). In accordance with art. 217 
section 4 of the Act, a body maintaining  the register and competent in terms of the 
so-far protection of health`s establishments for which the competent body was the 
minister responsible for the matters of health, is the head of the province 
administration competent in connection with the seat of an establishment of the 
Health Service. 

The programme of informatization of the protection of health and projects 
which it is composed of are to be financed from structural funds. Within its 
framework, the programme encompasses, among others: 

- the development of an electronic platform of collecting and analysing digital 
resources on medical events and making them available. That platform will be 
making it possible for public bodies, administration, self-government bodies, 
entrepreneurs and citizens to collect and analyse digital resources on medical 
events, and to make them available. The detailed goals of the above-mentioned 
platform apply to: 

- planning health care 
- electronic settlements  
- crisis management 
- on-line services 
- homogenous standards 
- teleinformation infrastructure 
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- interoperationality in the context of European integration 
- the authorization of the provision of health services [1]. 
- the development of platform for the purposes of making the services and 

resources of digital medical registers available to entrepreneurs on-line.  
A developed information system is to make it possible to, among others, develop 
electronic applications for entering into a medical register (the register of: health 
care institutions, medical professions, physicians, nurses and midwifes, register of 
medical rescue and also of pharmacies). It will allow for a bidirectional exchange 
of electronic documents between entrepreneurs and registration bodies. The main 
recipients of those services are to be entrepreneurs running the institutions of health 
care, medical and nursing practice and also pharmacies. It will also be possible to 
take advantage of the platform for institutions acting for the benefit of the 
protection of health such as banks, notary publics and law offices [3]. 

The first project is to be financed with the sum of 31 million PLN in the years 
2007-2010 and 66 million PLN in the years 2007-2013 (15% from the state`s 
budget and 85% from the European Regional Development Fund). 

The second project is to be financed with the sum of 658 million in the years 
2007-2010 and of 877 million in the years 2007-2013 (15% from the state`s budget 
and 85% from the European Regional Development Fund) [1]. The total value of 
financial contribution amounts to 656 million PLN. The Ministry of Health is 
responsible for the above-mentioned projects. 

The Polskie Badania Internetu (Polish Research on the Internet) company 
which was established by the leading Internet publishers in Poland in order to 
develop the standard of the research on the Internet on the commission of the 
Ministry of Interior and Administration in the year 2008, conducted research on: 
„Priorities of the development of information society in the opinions of the Internet 
users.” The purpose of the research was to verify, what the opinion of the Internet 
users in the field of selected areas of the development of information society is. 
One of those areas was health. Questions on the issue of the protection of health 
referred, among others, to the accessibility of the register of medical institutions 
and their services on the Internet. Access to information/advice on the protection of 
health, prophylaxis of illnesses and proper eating habits. Possibility of making 
medical appointments on the Internet. Access to one`s history of the past state of 
health/illnesses on the Internet. Possessing one`s card of health in an electronic 
form (the one of a portable file with data). The possibility of purchasing 
medicaments on prescription and consulting a physician on the Internet [9]. The 
research which has been conducted shows that 69% would like to have access to 
the list of medical establishments on the Internet. A further important element is 
access to advise on health, the prophylaxis of illnesses and also on correct proper 
eating habits (60%). 43% of the interviewed people would like to make an 
appointment to see a physician on the Internet. 41% would like to have access to 
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the record of their health, and a patient`s card, whilst 29% would consult a 
physician on the Internet (Figure 1). 

 

69

60

43

41

41

32

29

21

28

24

23

23

21

26

4

5

13

13

12

18

19

4

5

14

16

16

20

18

2

2

6

7

8

9

8

Access on the Internet to: a list of medical care 
local establishments and to that of their services 

Access on the Internet to: advice on health, 
prophylaxis of illnesses, correct eating habits

Making appointments with a physician on the 
Internet/with the use of e-mail  

Access to one`s history of the illness on the 
Internet

Possessing ones card of health in an electronic 
form (a portable file with data)

Possibility of purchasing medicaments on 
prescription on the Internet

Consulting a physician on the Internet

Description of the figure: the importance of particular elements in %:

Important quite important rather unimportant unimportant I do not know 

 

Figure 1. Author`s own elaboration upon the basis of: http://www.pbi.org.pl/index.php/ida/42/ 
mswia_raport_final.dbf 

4. A PROTOTYPE OF AN E-PRESCRIPTION 

One of the stages of the implementation of the strategy of informatization of 
the Health Service is the introduction of an electronic system for issuing a 
prescription and purchasing the prescribed medicaments. That system is to make it 
possible to issue a prescription and also to record it to on the patient`s account. An 
E-prescription is an electronic record of information on the medicament and its 
dosage.[4] The electronic record is forwarded to a pharmacist. The subsequent 
stage may also encompass forwarding it to an institution, providing the refund, for 
instance, to the National Health Fund. In March 2011, in Leszno, the 
implementation of the prototypical E-prescription programme was commenced. 
Comments collected in the course of the implementation and use of the programme 
are to provide content-related assistance in the implementation of projects on a 
nationwide scale. The system may function on-line or cooperate with surgery 
programmes functioning in the institutions of the Health Care. 

The stages of development of a patient`s Internet account. 
An Internet account E-prescription may be set up on the website: 

http://www.E-prescription.gov.pl.  
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The first step: setting up an account (Fig. 2). 
In order to set up an account, one ought to provide the following data: 

- the date of birth 
- sex 
- a proposed name of the user (the name may not identify the individual) 
- a proposed password 
- the proposed password repeated.  
Further on, one will be asked, if you possess a card of the E-prescription 

system. 
One ought to provide a PIN code and its confirmation as well. 
If we have not possessed the card of the system before, then, after pressing the 

Utwórz button, a card with a personal identifier will be generated. Such a card may 
be printed. 

 

 
Figure 2. Own elaboration upon the basis of: https://e-prescpription.gov.pl/ 

 
The second stage. 
After having completed all the above boxes, one may proceed to the log-in 

window. There, one provides the user`s name and password (Fig. 3). 
After having logged on, we have access to our Internet account in the  

E-prescription system (Fig. 4). This system contains information on: 
- received medicaments, with the list of taken and purchased medicaments, 

information on interactions between them; one may also find information, 
medicaments by the physicians` date or their name. 

- rescue information which means information for physicians and rescue 
workers on the blood group, vaccinations, pregnancy, allergies to medicaments or 
the ingredients of medicaments, chronic illnesses  
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- the base of medicaments, wherein medicaments and also their substitute 
medicaments are included 

- pharmacies which are included into the E-prescription system 
- medical institutions which are included into the E-prescription system. 
 

 
Figure 3. Own elaboration upon the basis of: https://e-prescpription.gov.pl/ 

 
 

 
Figure 4. Own elaboration upon the basis of: https://e-prescpription.gov.pl/ 
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In order to leave the system, one ought to log out. The E-prescription 
programme is to render it easier for information on prescriptions in the system of 
medical care to flow. It is also to prevent mistakes which used to occur in the 
course of writing prescriptions manually. Using the system, we will possess 
information on the base of medicaments and their substitute medicaments. The 
automatic control of interactions will also be ensured. It will result in the 
elimination of the mistake of prescribing a wrong medicament. An E-prescription 
will also contribute to the improvement of the quality and rapidity of re-fund 
settlements. 

5. FINAL REMARKS 

E-health is an inseparable part of the framework of the policies of the i2010 
EU policy. Its purpose is the promotion of open and competitive digital economy. 
Conducting research connected with ICT. Development of applications for 
improvement of social integration, public services and the quality of life. Thanks to 
information technologies, the medical services industry is developing all the time. 
Electronic services being provided make the activities in question more effective. 
Patients as well as medical services have easier access to information on health. 
The plan of the improvement of access to the Internet as well as increasing the 
speed of its functioning is the activity upon which so many of tools are based, and 
it constitutes a crucial element of development. It will then be possible to use 
common gains from e-health to the full. It is important to provide the elderly with 
access to the Internet as well as the unemployed and the disabled since it is those 
societal groups are in need of health care. That means that the promotion of the 
availability of e-health services, particularly in relation to those groups, is a priority 
of the action plan. The plans of informatization are important for entities taking 
advantage of the services of medical care institutions. 69% of the interviewed 
would like to have access to medical care institutions and the services of theirs on 
the Internet. 60% would like to have access on the Internet to advice on health and 
correct diet. 
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