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Ladies and Gentlemen,

Foundation of Management (FoM) journal was established at the Faculty of Management at Warsaw Univer-
sity of Technology in order to provide an international platform of thought and scientific concepts exchange
in the field of managerial sciences.

This new publishing forum aims at the construction of synergic relations between the two parallel trends
in managerial sciences: social and economical — originating from economic universities and academies and the
engineering trend — originating in from factories and technical universities.

Three of the great representatives of the engineering trend in managerial sciences - American Frederic W. Tay-
lor (1856-1915) — developer of high speed steel technology and the founder of the technical with physiological
trend in scientific management, Frenchman Henri Fayol (1841-1925), the author of basics of management and
the division and concentration of work as well as the Pole Karol Adamiecki (1866-1933) graduate of the Saint
Petersburg Polytechnic University and the professor of Warsaw University of Technology, creator of the time-
scale system elements scheduling theory and diagrammatic method as well as the basics of the division
of work and specialization — have, on the break of the XIX and XX century, all created the universal founda-
tions of the management sciences. Therefore the title of the Foundation of Management is the origin of the
scientific and educational message of the journal that is aimed at young scientists and practitioners — gradu-
ates of technical and economic universities working in different parts of Europe and World.

The target of the establishers of the Foundation of Management journal is that it will gradually increase its
influence over the subjects directly linked with the issues of manufacturing and servicing enterprises. Preferred
topics concern mainly: organizational issues, informational and technological innovations, production devel-
opment, financial, economical and quality issues, safety, knowledge and working environment — both in the
internal understanding of the enterprise as well as its business environment.

Dear Readers, Authors and Friends of the Foundation of Management — our wish is the interdisciplinary per-
ception and interpretation of economic phenomena that accompany the managers and enterprises in their
daily work, in order to make them more efficient, safe and economic for suppliers and receivers of the products
and services in the global world of technological innovation, domination of knowledge, changes of the value
of money and constant market game between demand and supply, future and past.

We would like for the Foundation of Management to promote innovative scientific thought in the classical
approach towards economic and engineering vision of the managerial sciences.

The Guardian of the journal’s mission is its Programme Committee, which participants of which will adapt
to current trends and as an answer to the changing economic and social challenges in the integrating Europe
and World.

Tadeusz Krupa
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IMPORTANCE OF COSTS OF RISKS IN MATERIAL MANAGEMENT
Ewa KULINSKA

Opole University of Technology, Faculty of Production Engineering and Logistics
Institute of Industrial Processes Generating Capacity, Department of Logistics, Opole, Poland
e-mail: e.kulinska@po.opole.pl

Abstract: The article is an analysis of materials management in different areas of functioning
of manufacturing enterprises, with particular reference to the costs generated by it and all possible risk fac-
tors. The overall objective is to demonstrate, on the basis of the study in the furniture industry, that the oc-
currence of a risk factor in one area of a company has financial consequences for even a few more stages
of the process. This affects the calculation of the actual cost of implementing the process and naturally car-
ries consequences in the profit achieved by the company. For the analysis, the well-known algebraic princi-
ple of logic characterization of V.A. Gorbatov was applied.

Keywords: materials management, logistics processes, risk, risk management, characterization principle,

manufacturing enterprises, total cost, actual cost.

1 Introduction

While treating an enterprise as a system of mutually
interacting logistics processes in the sense of the flow
of material and information streams, the reliability
of functioning of each of the processes is of crucial
importance. Materials management is one of the key
supporting processes. It is due to the fact that materials
and products, regardless of their actual character, ap-
pearing in any enterprise engage certain material and
personnel resources as well as generate certain logistic
costs, which influence the business result significantly.

A comprehensive analysis of materials management
is the basis for distinguishing risk factors of the pro-
cess, which gives rise to implementation of the risk
management in the given enterprise. Securing the prop-
er functioning of logistics processes, including material
management, through risk management has a signifi-
cant impact on the level of the net profit achieved.

An analysis of materials management in individual
spheres of functioning of manufacturing companies
with particular emphasis on its costs and possible risk
factors is the purpose of this article.

The general objective is to demonstrate on the basis
of the studies conducted in the furniture industry,
that the occurrence of a risk factor in one area of the
business activity has financial consequences for several
consecutive stages of the implementation process.
It affects the calculation of actual costs of the imple-
mentation of the given process and consequently has
an impact on the profit achieved by the enterprise.

The V.A. Gorbatov Characterization Principle well-
known from algebra of logic was applied in the analy-
sis.

2 The problem of costs in materials manage-
ment

The coordination of processes related to materials man-
agement is one of the most difficult logistical tasks.
Materials management applies to all spheres
of functioning of manufacturing companies and largely
determines quality, time, flexibility and many other
factors essential in the parameterization of main pro-
cesses. The specificity of collection, storage and allo-
cating materials in individual spheres of functioning
of manufacturing companies is a little bit different
and each of them has its critical points, at which risk
factors and disorders of continuity of the process im-
plementation may appear with even a little careless-
ness.

The materials of the supply sphere and relatively high
maintenance costs associated with them give rise
to naturally distinguished different division criteria
and different categories of supply materials in every
enterprise. A general model for classification of the
materials of the supply sphere, including the influence
on the financial result, share in costs and the impact
of risk factors (see Fig. 1).
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Figure 1. Classification of the materials of the supply sphere - a model approach

Regardless of the industry in which the company oper-
ates, it is possible to distinguish groups of strategic
materials in the supply sphere, which are difficult
to obtain, available and others specific to the industry,
geographical location and such. As it can be seen
on the presented figure, the strategic materials affect
the achieved financial result to the greatest extent, are
the most expensive ones, as well as the presence
of arisk factor in this group causes the most severe
consequences. Most often, these are materials, which
are not only a base for manufactured products but are
also a “showpiece” determining the brand and the qual-
ity. Therefore, while expecting a net profit on business
activities, it is necessary to pay special attention to the
management of these materials.

The materials difficult to obtain, even though they do
not have strategic importance for functioning
of companies, play a significant role in maintaining
continuity of production. Therefore, it is very important

to maintain a “safe” supply level of these materials.

The management of the materials, which are generally
available, does not require meeting very rigorous re-
quirements, as in the case of the two previous groups.
These materials play the role of a stimulus in the struc-
ture of economic processes; they are generally availa-
ble in the market that gives rise to the possibility
of negotiating their prices and delivery conditions,

that is, the factors, which are important from the point
of view of the costs and the impact on the financial
result.

The physical flow in the logistics sphere of the produc-
tion, in terms of the material management, includes:

e transfer of raw materials, semi-finished products,
spare parts and finished products,

e securing technological supplies and stocks of the
work in progress.

There are shown two groups of materials in Fig. 2;
a dynamic and a static one. The dynamic one is a group
of materials that is being used in the production process
at the particular moment; these materials accompany
value creation (net profit). The static group consists
of stocks of work in progress, that is, these are genera-
tors of costs. It is on the correct functioning of the ma-
terials management that the continuity and appropriate
intensity of the production depends. The minimization
of stocks of work in progress at the operational level is
of utmost importance in this sphere, since it is directly
associated with the minimization of costs of the frozen
capital and reduction of the costs of maintaining stock,
which translates into liquidity and efficiency of the
whole production process in turn.
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Figure 2. Classification of the materials of the production sphere - a model approach
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The narrow view, associated with the supply side of the
business activity, is concentrated on:

tasks related to the physical, time-spatial flow
of finished products from the producer to the end
user

activities related to the logistic determinants of sale
transactions in the sphere of stocks management
as well as transport and handling processes.

wide range of materials processes in the distribution

sphere includes: ordering goods and their transport,

storing and shaping supplies, packing finished products
and maintaining delivery channels (see Fig. 3).
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Figure 3. Classification of materials of the distribution sphere - a model approach
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The problems of material management of the distribu-
tion sphere of goods, products and finished products
should be considered as a whole, in accordance with
the logistic approach, as an essential link of a logistic
chain of flows of material goods. It is very important,
since there are many decision-making problems affect-
ing costs related to materials management such as:

e logistic management of processes of distribution
of goods,

e physical control over the flow of goods from a pro-
ducer to a consumer,

e developing physical distribution processes of prod-
ucts and finished products,

e determining optimal inventories in indirect links
of distribution channels,

e determining the number and the length of distribu-
tion channels and the number of indirect links (plac-
es of storage),

e maintaining an adequate level of finished products,

e determining the level and the structure of stocks.

The strategic objective of the materials management
of the distribution sphere is to minimize the total costs
of logistics and distribution, while maintaining
smoothness of economic processes and standards of the
customer service.

To sum up, the costs of materials management should
not be identified exclusively with prices of the pur-
chased materials. Additional costs of transport and
storage, different types of warehouses, accurate fore-
casting restocking and correct schedules for orders are
equally crucial factors, which require consideration.
The logistics management of stocks is a comprehensive
arrangement of the flow of materials and information.
It should satisfy the needs of customers and enable
reduction in the costs of the management of materials.
A properly implemented strategy of materials manage-
ment should enable integration of the materials
and information market as well as timeliness and com-
pleteness of the services provided, minimization
high flexibility
of operations and supply, minimization of the order
cycle time and the most important - cost savings.

of stocks, increasing throughput,

The logistic approach to the management of the eco-
nomic sphere, in particular, requires compliance with
the principle of thinking about the whole; it means that
while arranging for materials management, the issues
of material supplies, transport, storing, packing
and many others should be taken into account.

Such an extensive system, even if it is managed in the
best way, cannot be free of risk factors. The risk man-
agement in this sphere is particularly important, since
materials management itself generates high costs. Eve-
ry additional factor, which extends time or increases
costs, may significantly affect the profitability of the
materials management and hence influence the net
profit achieved.

3 The analysis of risk factors at strategic points

Risk factors appear in each of the logistic processes
in enterprises; in particular, a lot of them affect the
materials management sphere. Regardless of the fact to
which sphere the risk management applied is to, it has
to be a continuous process, that is, a logically ordered
sequence of successive events, actions, decisions
and arrangements.

The risk management should cover all activities of the
enterprise; concentrate on the identification of potential
events that could negatively affect the objectives of the
enterprise, the assessment of the risk associated with
it and then defining and implementing solutions aimed
at reducing the risk and keeping it within controlled
limits [12].

The risk factors can be identified at different levels
of detail. It is easier to identify such risk factors, which
may appear in every operational sphere of materials
management in the enterprise (see Fig. 4).

However, if the system of the risk management is sup-
posed to be effective, it is much better to analyze the
whole process of the material management in individu-
al logistic spheres of functioning of the enterprise for
the presence of risk factors. On the basis of schematics
described in the previous subsection, it is possible to
distinguish the following risk factors of the material
management (see Tab. 1).

Certainly, such a specification is not the only one pos-
sibility and does not exhaust the catalogue of risk fac-
tors, which may appear in this field. It is rather
a starting point for deliberations in this respect.

The analysis of risk factors can be carried out much
more effectively on a real example. This article also
includes the costs of the risk factors analyzed, which
appeared in the materials management of an enterprise
of the furniture industry functioning in the Opole voi-
vodeship.
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Table 1. The selected risk factors of material management

RISK FACTORS

SUPPLY SPHERE

Strategic materials:
— forecasting market needs,
— errors while planning the supply level,
— choice of suppliers,
— negotiating terms of delivery,
— negotiating supply prices,
— supply reliability,
— regularity of supplies,
— impact of random factors,
— seasonality of production,
— wrong level of stocks.

SUPPLY SPHERE

Materials difficult to obtain in the market:
— risk of supplies,
— disturbances in intensity of technological processes,
— disturbances of smoothness of technological processes,
— high costs of collection,
— high maintenance costs,
— errors in short-term forecasts,
— errors in plans of demand and supply;
— errors in recruitment of staff at the operational level.

Materials available in the market:
— lack of a stable supply strategy,
— lack of a flexible pricing policy,
— errors in negotiations with suppliers,
— collection of a very high level of stocks,
— errors in staff recruitment at lower levels of the organization.

PRODUCTION
SPHERE

— too low or too high level of interoperable stocks,

— errors in inventory control in the course of production,

— high dynamic of creation, rotation rate, high cyclicality
of consumption,

— running out of stock on one or several working stations,

— too-long time of interoperable logistic procedures related to the transfer

of materials,
— errors in the division of labor,
— errors in connecting work positions,
— errors in connecting production units (slots),
— lack of one-way flow of physical materials,
— too many logistic channels.

DISTRIBUTION
SPHERE

— problems with selling manufactured products, goods and services,
— errors in ordering and transport of goods,

— errors in storage and shaping stocks,

— improper packaging of finished products,

— lack of proper maintenance of distribution channels.
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The risk factors for the materials management
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Materials Materials Materials
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Figure 4. The selected risk factors for the materials management sphere

4 The materials management of an enterprise
of the furniture industry

Based on the data of an enterprise in the furniture in-
dustry, six risk factors important from the point of view

of the materials management were identified within
logistic processes carried out. It is on this basis that the
propositional function was created:

ZPy«(P1,P2,....P5) =X Xs Vo VX Xo X5 Xy VX X Xy VX X3 X5 VX Xo Xe

Each of the risk factors of the furniture company X; X,
X3 X4 X5 X includes the information on the frequency
(probability) of the appearance of risk factors and po-
tential effects (measured with the maximum cost

of eliminating the effects of the appearance of the risk
factors). While taking the analyzed enterprise into con-
sideration, these values developed as follows (see Table
2).
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Table 2. The juxtaposition of the probability and effects of the appearance of risk factors in the ZP, function
(source: own study based on research results)

= 2013
Z =
S o
THE AREA = QUANTITY *
OF THE APPEARANCEOF | 2 MAX COST
<
RISK FACTORS £ QUANTITY COST
&
A
X 15 2,000 30,000
SUPPLIES
X;s 60 5,000 300,000
PRODUCTION X 41 3,500 143,500
X 15 2,000 30,000
X 41 3,500 143,500
DISTRIBUTION
X3 48 2,500 120,000
X4 5 2,000 10,000
X, 15 2,000 30,000
TRANSPORT X 41 3,500 143,500
X, 5 2,000 10,000
X, 15 2,000 30,000
STORAGE X 48 2,500 120,000
X;s 60 5,000 300,000
X 15 2,000 30,000
MANAGEMENT
LOGISTICS PROCESSES X 4 3,500 143,500
X 10 20,000 200,000
Y| 1,784,000

The data was juxtaposed for the period from December
2012 to August 2013. Based on this data, it can be stat-
ed that the model contains information on all-in costs
of the appearance of risk factors in the material man-
agement within the logistic processes carried out.
While considering only the mentioned factors, the val-
ue added of the enterprise could be higher by about
PLN 1,784,000.

The determination of the actual costs requires carrying
out an analysis in accordance with the rules of the Gor-
batov characterization principle. The model of func-
tioning of W, of the ZPx propositional function as
a juxtaposition of:

\Ila: < Ma Rlo R25 R3, R4>
where:
M - a set of propositional variables,

R; - a set of relationships defined with 1 element
alternative modules,
R, - a set of relationships defined with 2 element
alternative modules,
R; - a set of relationships defined with 3 element
alternative modules,
R4 - a set of relationships defined with 4 element
alternative modules.

M =<X; X, X5 XyXs5 Xg >

Ri={{Xa}2}
Ro={{XiXs5}1}
Ry= { {Xi X2 X4}4,1X1 X3 Xs}5,{X;1 X2 Xe}6}
Ri={{Xi X0 X3Xy4 }3}

The graphical form of the operating model is presented
in the Fig. 5.
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x4( 3 4)

x3(35)

x6( 6)

x2(2346)

x1(134586)

x5( 1 5)

Figure 5. The operating model of the ZPx propositional function

The aim of modelling is to obtain a model of the
structure, which solves a determined research prob-
lem, that is, searching for actual costs of the appear-
ance of risk factors in materials management within
the logistic processes carried out. It is obtaining
the result that requires limiting the structural model
so that its X; elements create a partially ordered set,
that is, a set whose elements satisfy the partial order
relation. Therefore, it is necessary to identify prohib-
ited figures of the type QA and QB [5,9,13].

For the ZP, function, 4 prohibited figures of the type
Q" and 4 prohibited figures of the type Q® were
identified. The identified figures of the Q* type are:

0" = (X, X3, Xs}
05 = {X1, Xz, X3}
05! = X1, Xa, X4}
0, = (X1, X3, Xu}

The graphical representation of the figure is presented
in the Fig. 6.

The analyzed function also contains 4 prohibited fig-
ures of the type QB, which graphically are graph sub-
models in the form of triangles with hanging vertexes.
The identified figures of the Q® type are:

0 =Xy, X5, Xo} {X1, X} {Xa, Xs} {Xa, Xu}
0, = {X1, X, X} {X1, Xs} {Xo, Xe} {Xs, Xs}
05 = (X1, Xa, X3} {X1, Xe} {Xa, Xo} (X5, X5}
0, = X, Xa, Xs} {Xo, Xe} {Xa, Xi} {Xs, Xs}

A graphical representation of the figure QIB is pre-
sented in Fig. 7.
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x4(34) x6( 6)

x3(3 5)

x1(13456)

X2(2346) x5(195)

Figure 6. A graph model of functioning of the ZPx function with the marked prohibited graph figure of the type Q3A

x4(34) xB( 6)

x3( 3 5)

x1(134586)

%2(2346) '.x5(15)

Figure 7. A graph model of the ZPx propositional function with a marked prohibited figure of the type Q IB
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Table 3. The semantic table of the ZP, function

Xi X, X3 X4 Xs
0/ 1 0 1 0 1
0} 1 1 1 0 0
0/ 1 1 0 1 0
0/ 1 0 1 1 0
0/’ 1 1 1 0 0
Q7 1 1 0 1 0
0/ 1 0 1 1 0
oK 0 1 1 1 0

A semantic table was created in order to split the pro-
hibited figures that appeared in the graph presentation
of the analyzed propositional function (see Tab. 3).

It is in the first row of the table that the propositional
variables are entered, which occurred in all identified
prohibited figures. On the other hand, the prohibited
figures are entered in the first column. In the following
rows, we mark propositional variables with the digit 1
as vertexes of the prohibited graph figure, which ap-
peared in the given prohibited figure (see Tab. 3).
A minimal subset of propositional variables, which will
cause elimination of all prohibited figures, is chosen
on the basis of the frequency of the appearance of the
propositional variables in the prohibited figures (the
largest number of “1” in the column in the semantic
table), as well as from the point of view of the cost
analysis of logistic processes - among alternative solu-
tions, we choose the ones, which represent the risk
factors with the lowest probability (frequency) of the
appearance and the lowest cost of potential effects.

In the analyzed function the propositional variable X,
combined with the propositional variables X, or Xj
or X4 or Xs causes splitting of all prohibited figures.
The choice of the variables will determine the form
of a new model of functioning y',, and hence the form
of the resultant Hasse diagram and the level of actual
costs of the appearance of the risk factors in the process
of the materials management in the examined enter-
prise. Due to mathematical and economic reasons,
the propositional variables X;, X,, X3, X4 and X5 were
marked out for splitting. The form of the new model
V', is presented in Fig. 8.

As a result of splitting, the new operating model is
obtained, Fig. 8, which corresponds with the appropri-
ate Hasse diagram presented in the Fig. 9.

The new form of the ZP', function:
ZPy(Py, Ps,....P5n) =X Xs VX, VX X, X5 X4V X
X Xy VX X5 X's VXX, Xe

for which the latest operating model takes the following
form:

M =<X’ X5 X3 X4 X5 X >

R ={{Xz}2}

RH={XiXs}1}

R’3= {{Xi1 X2 Xa}a, {X1 X3 Xs}s, {X71 Xo Koo
R4y={{ X1 X2 X5X }3}

After having analyzed the operating model, having
identified prohibited figures and having analyzed
the semantic table, the structural model was obtained.
[5,9, 12 and 13].

It is necessary to interpret the structural model in order
to obtain information on actual costs caused by risk
factors in the materials management of the examined
enterprise. Based on this, it is known that the replicas
of the variables X';, X';, X's were obtained. It has con-
sequences for the calculation of the costs of the risk
factors in the materials management within logistics
processes carried out.
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5( 5)

x1( B)

®'3( 5)

x4 4)

='2(4)
WA 3)
w223 6)
w3 3)
Figure 8. The new graph operating model W', of the ZP, propositional function
after splitting prohibited graph figures
X1 (6) X5 (6)

X, (1,3,4.6)
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X5 (3) X4 (4)
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Figure 9. A structural model W, of the ZP, propositional function

x1(1345)
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Table 4. The analysis of the costs of the elimination of the individual risk factors for the selected propositional
variables in the ', operating model of the ZP’, function

z, =
= 2013
=2
THE AREA OF THE APPEAR- = = QUANTITY *
ANCE OF RISK FACTORS O <« COST
e QUANTITY MAX
& 3 COST
A
X 15 2,000 30,000
SUPPLIES
Xs 60 5,000 300,000
PRODUCTION X5 41 3,500 143,500
X 15 2,000 30,000
X 41 3,500 143,500
DISTRIBUTION X3 48 2,500 120,000
X4 5 2,000 10,000
X4 5 2,000 10,000
X 15 2,000 30,000
X 41 3,500 143,500
TRANSPORT
X’ 41 3,500 143,500
X4 5 2,000 10,000
X, 15 2,000 30,000
X3 48 2,500 120,000
STORAGE X3 48 2,500 120,000
Xs 60 5,000 300,000
X’s 60 5,000 300,000
X, 15 2,000 30,000
MANAGEMENT X’ 15 2,000 30,000
X 10 20,000 200,000
> 2,387,500
It is in the Tab. 4, that the costs of risk factors were put itis to calculate them correctly. After examining
together on the basis of the obtained new V', operating a small number of risk factors, the difference amounted
model. to PLN 603,500 - Tab. 5; it gives preliminary infor-

While comparing the total and actual costs of the ap- mation on the scale of the phenomenon.

pearance of risk factors, it can be seen how important
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Table 5. The comparison of the total and actual costs of the elimination of effects of risk factors

BALANCE

Total costs

Actual costs

1,784,000

2,387,500

603,500

It was proven in the example that the characterization
principle enables presenting a significant difference
between total and actual costs of the appearance of risk
factors in materials management within the logistic
processes carried out. The difference in costs shown
on the basis of the characterizations carried out indi-
cates that not all expenses incurred in the enterprise
were correctly categorized; it means that they were not
correctly linked to the costs triggered by risk factors.

Not including actual costs of the appearance of risk
factors may significantly affect errors in decision-
making processes by giving an incorrect picture of the
financial situation. Adding the false picture of the cre-
ated value may consequently translate into worsening
operational conditions of the enterprise in the market.

The consequences of underestimating costs associated
with the elimination of the adverse effects of undesired
events are visible in financial documents of the exam-
ined enterprise.

The difference in costs presented on the basis of the
characterizations carried out shows how many risk
factors being found in one sphere of the enterprise af-
fects other spheres, causing the so-called avalanche
effects. It results from increasing costs of implementa-
tion of processes.

After the analysis conducted with the use of the model
based on the characterization principle, it can be seen
that the actual costs of risks that is the ones that cover
not only the elimination of the adverse effects of the
events at the place of their appearance but also the ef-
fects that occurred in other areas of the given process
are considerably higher than the ones we were able
to analyze while taking into account quantity and costs.

5 Conclusions

Materials management is one of the most important
areas to be managed in the sense of searching for sav-
ings in any enterprise. Many crucial elements of the
correct coordination

materials management, the

of which is translated into the net profit achieved by the
enterprise, were indicated in the contents of this article.

The minimization of the costs in the area of the materi-
al management means also implementing a risk man-
agement system. The range of factors is really
impressive here.

In the presented example the importance of correct cost
accounting of the appearance of risk factors in the ma-
terial management while manufacturing furniture - was
shown. Not including the actual costs of the appearance
of risk factors may significantly affect mistakes in deci-
sion-making processes by giving an incorrect image
of the financial situation. False picture of the created
value added may consequently translate into deteriora-
tion of operational conditions of the enterprise in the
market.
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Abstract: The aim of the paper is the analysis of the household use of durables in Poland and other Eu-
ropean countries. Relatively, the highest amount of money for household furnishing with durables was
spent by the Bulgarians and the Italians (more than 7% of the total household expenses). In Poland,
the highest expenditure occurred for the wealthiest households and those where the head of the house-
hold had a university degree while the least money was spent in numerous-family households. The best
equipped households (quantity wise) were such that had one or two children and those where
the household head had a university degree. The cluster analysis allowed distinguishing household
groups of similar durables ownership level. These groups may be treated as consumer segments.
The presented analyses also indicate the trends of the Polish consumers regarding the possession of du-
rables.

Keywords: electronic equipment, electronic goods, mobile durables, types of households, Poland, clus-

ter analysis.

1 Introduction

An apartment is a space filled with a variety of objects
that facilitate the process of consumption. The number
and the quality of the owned equipment indicate
the level of fulfilment of the owners’ needs and boost
housing satisfaction. The equipment in the households
are objects and devices satisfying the basic needs
(household appliances), entertainment needs (electronic
equipment, Hi-Fi, video), recreational needs (sports
equipment) and other.

It is indicated [23, p. 334] that the more durables
in a household, the higher the ease of management
of the household finances, hence higher average eval-
uation of the level of life. It happens that consumers
from certain socio-economic groups emphasize their
status in order to come closer to a certain pattern creat-
ed by the mass media, fashion, customs, social ranks,
preferences, etc. Such behavior is a determinant chang-
ing the consumption behavior of the society, moderniz-
ing the structure of consumption and the structure
of household equipment with durables [21, p. 90].

The aim of this paper is to present the household level
of equipment with durables in Poland and indicate the
expenses for these goods and their share in the total
expenses in Poland and other European countries.

In light of the formulated aims, the research problems
are:

¢ indicating the share of the expenses for household
furnishings in European households;

¢ indicating the level of expenses for durables in vari-
ous types of Polish households;

e indicating the variability of the possession of dura-
bles in Polish households in the years 2000 — 2012;

e dividing Polish households into groups of similar
level of household equipment.

The solution to the fundamental research problems will
enable business to systematize knowledge on the con-
sumers and facilitate the creation of appropriate mar-
keting strategies in the design and implementation
of durables on the market. The distinguishing of the
groups (segments) of households of similar equipment
level with durables should constitute a helpful tip
for the marketing departments. The information on the
structure of consumers may be disseminated in Internet
databases [17].

The paper is composed of the following parts: after the
introduction and presentation of the objective, the au-
thors present the research methodology. Next, an anal-
ysis of the expenses for durables in different types
of households in Poland is conducted. In the latter part
of the paper, an attempt is made to distinguish clusters
of households of similar household equipment level.
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The households are classified with regard to socio-
demographic and economic features. In the next sec-
tion, the share of expenses for household equipment is
presented for selected European countries and then
the accessibility of these households to the Internet.
The paper ends with a summary and conclusions.

2 Literature analysis

The standard of living of the European nations is in-
creasing steadily. The difference between the Western
and Eastern Europe is still visible [14]. Companies
from the western part of Europe, following the satura-
tion of their markets, export their goods and services
to the East. The information on the structure and size
of the consumption of households is important for the
entrepreneurs. This information enables development
of company operating strategies and their proper man-
agement. The information on the consumption is also
used by the central government and non-government
organizations.

According to Eurostat [7], the conditions of living are
different for Eastern and Western Europe. In 2010,
115.5 million people lived on the verge of poverty
and were threatened with social exclusion, which con-
stitutes approximately one-fourth of the population
of the European Union (EU). Unfortunately, the prob-
lem pertained mainly to the East European member
states that also included Poland, Bulgaria, Slovakia,
Latvia, Lithuania and Estonia. In Poland, 30% of the
population lived below the social minimum; in Hunga-
ry and Latvia, this value reached 40% and in Romania
and Bulgaria, over 50%. For comparison, in Luxem-
bourg, the richest state of the EU, this value was 3%.
People threatened with poverty usually live in apart-
ments without basic amenities, such as utility water,
sewage systems and electricity. In Eastern Europe,
the number of such apartments reached approximately
15% in Poland and up to 30% in Romania.

However, as the society gets wealthier, the households
of the poorer countries strive to reach the level of con-
sumption of the richer states [16].

We are observing the societies getting wealthier, par-
ticularly in the Western Europe. The consumption
structure is thus changing. Larger apartments are pur-
chased and there is more space for the household
equipment. A single television set is not sufficient an-
ymore. Television sets are now installed in other rooms

as well (kitchens or children rooms). The inhabitants
of larger cities devote more time to traveling.
They spend less time at home and eat more processed
and ready-to-eat unhealthy meals. The expenses
for entertainment, education and transportation are
increasing [6, p. 34]. The companies, in light of the
increasing budgets of the people, generate demand
for their products that are beyond fundamental human
needs. Excessive consumption is particularly visible
in the middle class. Additional EU support schemes
aim at boosting the revenues of the citizens of the new
EU member states. This will lead to an elevated de-
mand for goods that have not yet been regularly pur-
chased. The construction of roads in Eastern Europe
will indirectly lead to an increased demand for vehicles
and the motivation to drive one’s own vehicles rather
than the public transit [4].

Ben-Shabat and others [1] have analyzed the structure
of consumption in 86 countries for 70 categories
of products. It is forecasted that the revenues of the
consumers in 2010 compared to 2020 will grow by 12
trillion dollars, 3% per annum, on average. The ex-
penses for the household furnishings, fixed assets and
related services will constitute 18% of this value.
The authors claim that the consumption expenses do
not only depend on the country of living but also on the
people’s revenues, social status, education, and dynam-
ics of the changes of the population. The expenses will
be different in different countries. The authors of the
report divided the consumers into wealth levels: basic,
emerging, escalating, and established. The consumers
from the first group constitute 75% of the society, pur-
chasing only the basic commodities and food.
Their share in the market will drop from 10% in 2010
to 2% in 2020. The most dynamically developing group
of consumers is the emerging group living in the sub-
urbs of large agglomerations aspiring for the middle
class identification, spending most of their income
on basic products, food, education, and transport. These
consumers also buy home equipment and electronics.
To this group, the authors of the study ascribe Polish
consumers. The consumers from the escalating
and established groups are a small part of the society
and their expenses are over 75% of all expenditure
in the economy.

Another trend influencing the consumption is migration
of people to the cities. In Europe, 75% of the popula-
tion live in the cities [6, p. 10]. It is forecasted that
by 2020, this number will grow to 80%.
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Large cities will develop faster than the small ones.
The cities will become multinational. The number
of immigrants coming to large cities for jobs will in-
crease. City centres will depopulate while the popula-
tion in the suburbs will grow. The singles will mostly
populate city centers. Families will move to the sub-
urbs. The development of cities will be uneven. In the
cities in the Mediterranean climate, the number of el-
derly people will grow. The cities of Western Europe
will advance faster than the cities of the Eastern Eu-
rope. Aside from the native population of the cities,
wealthy retired people will move there. In Eastern Eu-
rope, there will be more young people, which is related
to the demographic boom of the 1980s. The trends
in the size of homes are changing. In general, the hous-
es are getting smaller but their number will grow.
The smallest homes are located in Northern Europe,
the greater ones are in the Central and Eastern Europe,
while the largest ones are in the south. People do not
want to give up their living space. The size of the hous-
ing space per person will grow. The reduction of the
home size is related to the high costs of heating.
The increasing living space per citizen is related
to greater demand for durables. Due to the development
of cities, the demand for utility water, electricity,
and consumer goods will increase [3].

Due to the reduction of the size of households, the use
of energy, utilities and other resources will increase per
capita. Due to high road congestion, the citizens will be
forced to use public transit, bikes or simply walk. Small
towns will depopulate. Public transit, schools, hospi-
tals, shops will become unprofitable. The need to heat
unoccupied apartments will increase the energy con-
sumption by 30%. The use of water supply and sewage
systems at a reduced rate will lead to health issues [6].

The structure of the consumption is greatly influenced
by the age of the society [13]. In general, the popula-
tion is ageing. By 2065, the number of citizens of age
65 and over will exceed one-third of the society.
The number of young people in the society will de-
crease. Older people tend to travel for extended periods
of time. Their demand for food and transit grows
and house equipment decreases. Due to the growing
life expectancy of humans and the increase in the num-
ber of the elderly citizens, the adaptation of durables is
necessary to the reduced agility of the latter. Lueh-
rmann [12] emphasizes the change in the consumption
structure after retiring. Income reduced by one-third
and increased expenses for drugs and health-related

services prevent the retired people from the freedom
of choice regarding the consumer goods. The expenses
for household equipment and services are reduced
by approximately 15%. Retired people devote approx-
imately 90 minutes per day (more than before the re-
tirement) to making necessary goods and services
themselves. An increased number of immigrants also
lead to changes in the consumption structure. Usually,
immigrants do not assimilate with the society, trying
to preserve their own traditions. The needs of the im-
migrants are different than those of the local society.
This also applies to the patterns of purchased products.

The consumer demand depends on the location of the
cities. In the more developed regions, particularly
in Western Europe and Scandinavia, the city authori-
ties, observing the environment pollution and increased
production of waste, promote intelligent development.
The distance of bike paths is growing, so is the extent
of the pedestrian zones and recreational areas, public
transport is improving, saving energy and renewable
energy sources are promoted. Making incoherent deci-
sions advantageous only for individual entrepreneurs is
impossible. The authorities attempt to centrally opti-
mize the development of cities and styles of consump-
tion [8].

Another trend in the consumption is, as we call it, co-
cooning of the consumption. The consumers bored with
changes prefer to stay at home. Part of the activities
in the public space is transferred to the home, for ex-
ample, instead of going to the movie theater, we invest
in home theaters; instead of going to the gym, we build
gyms at home. This phenomenon is referred to as dem-
ocentralization of consumption.

The problem of free time also appears in modern socie-
ties. Despite the fact that research shows that people
now have more free time than they used to have in the
past, it is more frequently filled with more tasks.
Free time becomes a privilege.

An invaluable role in the consumption is played
by access to the Internet. Books, movies, newspapers
and magazines can be uploaded to a computer, tablet
or other media. The power of the Internet is growing
with every passing year. Figure 1 presents the level
of availability of the Internet in Poland and the EU.
Within the last 10 years, the Internet became generally
available. The breakthrough came in 2009 when half
of the EU population gained access to the Internet.
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(source: own work based on data from Eurostat)

The number of people using the Internet is growing
continuously but unfortunately is not even throughout
the EU. In Holland, the access to the Internet is at
a level of 90% while in Bulgaria, it is only 30% (Figure
1). Every third citizen of the EU purchases products
over the Internet 40%, which are durables 40% com-
puters, more than 35% computer accessories and al-
most 20% computer parts.

It is also indicated that [23, p. 128] the advancement
of the mobile technology leads to a situation that
phones, aside from their fundamental function, serve
a variety of purposes: cameras, mobile Internet, tour
guides, etc. A phone may also be used for shop pay-
ments.

The growing financial disparity among the members
of societies should be a starter for the variation of the
market offer of products in terms of their price level.
Disproportions in material wealth are particularly con-
spicuous in the developing countries. Companies oper-
ating in the household equipment sector must carefully
monitor the trends in the consumption and adapt their
products to the changing situation.

Schuh [19] thinks that the 2008 economic crisis has
spared Eastern Europe. This results from the direct
foreign investments made here 20 years ago. Since
2008, the countries of Western Europe have been re-
cording a drop in the National Gross Product, while
Poland’s situation, in particular, was compared to that
of the rapidly developing Ireland (referred to as the
Green Island on the European map). Despite a higher
development than in Western Europe, a drop in the

economic growth was recorded. This was particularly
conspicuous in the Baltic States and Ukraine. Foreign
investors must face the challenge of collapsing
and shrinking markets, poorer consumers or their local
partners going bankrupt. The stream of foreign invest-
ments flowing to Eastern Europe has shrunk since 2008
from 35 to 85% depending on the country. Despite such
significant changes, Schuh maintains that direct in-
vestments in the countries of Eastern Europe are still
a good solution. These are 20 states populated by 330
million people. Such a large market cannot be neglect-
ed by the international concerns complaining about
areduced demand in Western Europe. Until 2008, di-
rect investments in Eastern Europe were made because
of low labor costs, access to cheap sources of natural
resources, particularly in the automotive industry, du-
rables, machine construction materials and paper,
friendly policies of the government, long-lasting tax
incentives, low energy costs or the possibility of pene-
trating a large market. The process of formation
of a competitive economy using intelligent electro-
energetic networks is presented by Ludynia [11].
These investments carried a risk of bad infrastructure in
Eastern Europe and incompatible legislation. It was
believed that this risk was justified by the need to adapt
to the European requirements and principles. Direct
investments in Eastern Europe until 2008 returned
much higher profits. Currently, at the time of crisis,
the reality in Eastern Europe changed, yet it is still
worth investing here.
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The crisis did not cause reduction in qualified person-
nel and additionally, the employees’ salaries got re-
duced, along with the prices of purchase or rental of
real estate, the costs of supplies, exchange rates, and
the costs of bank operations—all these making attrac-
tive grounds for investments.

Today the investment strategies changed from fast
expansion and market penetration to selective and op-
timized actions. Schuh [19] maintains that countries
with the greatest potential are: Poland, The Czech Re-
public, Slovakia, Slovenia and Estonia. These are coun-
tries where the largest economic transformations have
been carried out and they are the EU member states.
Russia and Ukraine are very large markets, yet their
consumers still have a limited purchasing capacity.
The economy of these states is heavily dependent
on the export of energy carriers and unprocessed goods.
Omnipresent bureaucracy and corruption and small
progress in the transformation of the economy are not
an incentive to invest in these countries. Romania
and Bulgaria are still behind compared to Poland,
Czech Republic and Slovakia, and have a poorly devel-
oped infrastructure, undeveloped markets and bad leg-
islation. Corruption is commonplace. The Eastern Eu-
ropean states are no longer perceived as a homogenous
Eastern Bloc. They are grouped according to the level
of advancement, risk or conditions for economic opera-
tions. Currently, investing in Eastern Europe is facili-
tated by the proximity to the West, access to high-level
specialists accepting lower salaries than their western
counterparts,
in Western Europe, large market, acceptance of copy-

industry advancement faster than
right laws or strong cultural bonds with Western Eu-
rope. In Eastern Europe, more than half of the citizens
are poor people with an income of not more than US$
10,000 per annum. Hence, their expenses for durables
are reduced and the basic commodities are most fre-
quently bought at discount prices from private brands
of supermarket chains. In the market of fast-moving
consumer goods, the manufacturers have already gotten
used to this situation and they offer products for poorer
customers. The manufacturers of durables will have
to give up costly brand products and modify their strat-
egy, which will have to be preceded by a detailed anal-
ysis of their areas of operations and financial abilities
of the consumers. Krupa and Ostrowska [10] presented
the principles of defining the strategies of companies
that can be used when creating investment strategies.
Rzeszutek [18] presents an example of modification
ofa company structure in response to the changing

market and customer requirements. Seretny M.
and Seretny A. [20] proposed, in these difficult times,
a change of the approach to marketing - sustainable
marketing, rebranding and open and honest communi-
cation with the customer. Crossleyy and others [5]
analyzed the consumer expenses during the crisis in the
UK. In the crisis, the expenses for durables and other
consumer goods decrease. Large furniture and other
household appliances are purchased for the lowest
amount. It turned out, however, that when the prices
of these goods were reduced (for example, the products
were offered at prices less VAT), the purchase level
of these products increased. Durables are thus charac-
terized by high price-related flexibility of demand.
The authors compared the purchasing trends of dura-
bles in the crises from the 1980s, 1990, and 2008. After
the crisis began, the sale of durables dropped in the UK
and after 2 years, it began to grow. In the last crisis,
after a 2-year period of sales drop, the trend changed
for 18 months and until 2011, the sales decreased. Only
recently, has a small increase been observed. The au-
thors conclude that the purchasing of durables depends
on the type of household, location of residence, in-
come, education and age.

Based on the performed literature analysis, we can
observe that the equipment of households with durables
is influenced by many variables of different nature.
Inthe paper, the authors particularly emphasize
the analysis of the household equipment depending
on the social, demographic and economic characteris-
tics.

3 Material and research methodology

The commonly used attributes of satisfaction in the
area of durables are: the level and structure of expenses
for durables and the possession of these assets.
The data related to the expenses for durables in Polish
households and the households of other European
countries and the level of equipment with these goods
have been provided by the databases of the National
Office for Statistics and Eurostat.

Various types of households were the objects of interest
of the authors. Among the characteristics of the house-
holds that were included in the analysis, there were:
wealth, presence of children in the family, location
of the household, education level of the head of the
household and the size of the household measured with
the family members.
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Figure 2. The share of expenses for household furnishings in the total household expenses
in selected European countries in the years 1995, 2005 and 2011
(source: own work based on data from Eurostat)

To give a better picture of the dynamics of the house-
hold equipment consisting of durables, the average rate
of changes was applied. This measure determines
the increment or a drop in the investigated phenomenon
in the investigated period against the extent of this
phenomenon in the basic period. Chain indexes were
calculated first (1) and then from the obtained indices,
the averages were calculated for the period under anal-

ysis (2).

i= yn/yn—]
where:

(1)

i - chain index.

yu - period under analysis, given year for which the
index is determined.

a1 - base year, the year preceding the given year.

2

lg = n_\l/ln/n—l Lyjneg el =L -1

i - average rate of changes for the period under analy-
sis (2004-2011).To create the groups of households
and to picture the similarities and differences in the
equipment with durables, the Ward method was ap-
plied, which is a hierarchic method of grouping.
The characteristic feature of this method is that in order
to estimate the distance between the clusters, the ap-
proach of variance analysis is used. In the Ward meth-
od, one aims atminimizing the sum of the squares
of the deviations of any two clusters that may be

formed at any stage. In the beginning of the procedure,
it is assumed that each object constitutes a separate
cluster, then stepwise, the most similar objects are con-
nected in groups until a single cluster is obtained con-
taining all information. The method is deemed effec-
tive, as it ensures the homogeneity of the objects inside
the clusters and at the same time, their heterogeneity
among the clusters [22]. It is indicated that the optimum
number of clusters can be received by cutting the den-
drogram stems where they become too long, that is,
where the distance between the clusters is getting sig-
nificantly greater.

The statistical analysis has been performed with the use
of Statistica 10 and Excel.

4 Expenses for home furnishings
in the European households

In European countries the highest shares of the expens-
es for household equipment were recorded for Bulgaria
and Italy - 7.5 and 7.2%, respectively (see Fig. 2).
Iceland - 6.9%, Malta - 6.8%
and Austria - 6.5%. The lowest percentage of the in-
come assigned for household equipment was recorded
in Latvia - 3.5%, Estonia and Greece - 4% each, Hun-
gary - 4.3% and Poland - 4.5%. In 2011, compared
to 2005 or 1995, a decrease in the percentage of ex-

Then there were:

penses for household furnishings was observed in many
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countries. The reason for this situation might have been
the economic crisis at the end of the first decade of the
XXI century.

According to the data provided by National Office
for Statistics [2] in Poland, the average monthly ex-
penses for household furnishings in 2012 were PLZ 50
per person and grew by over PLZ 1 compared to 2011,
and in 2006, they were just below PLZ 38. The share
of the expenses for household equipment was reduced
in 2006; it was 5.1% of the total expenses.

The expenses for the household furnishings varied,
depending on the type of household. In 2012, the high-
est expenses for household furnishings were recorded
for households with income generated by white-collar
jobs and self-employment just below PLZ 72 and over
PLZ 65 per month per person, respectively, while in the
households where the income was generated by blue-
collar jobs, the expenses oscillated around PLZ 36
and for the retired citizens, just below PLZ 37.

The effect resulting from the management scale is the
fact that as the number of people in a household grows,
the expenses for the household equipment per capita
drops. In single-person households, the average month-
ly expenses amounted to over PLZ 71, while in the case
of six-person households and greater, these were just
below PLZ 24.

Significant differences in the level of expenses
in households were observed when the households
were divided with regard to financial situation.
In households qualified to the I-quintile group',
the average monthly expenses were at the level of PLZ
21, and in the households qualified to the V-quintile
group, over PLZ 108.

The analysis of the expenses for the household equip-
ment depending on the presence and number of chil-
dren proves that in childless households, the greatest
amounts of money were assigned for household equip-
ment—almost PLZ 76 per capita. As the number
of children grew in the family, the expense for the
household equipment per capita decreased. In 2012,
the monthly expenses in the households with one child
were just below PLZ 68 per capita and in the house-

" In the GUS (National Office for Statistics) poll, house-
holds are divided into five-quintile groups. The first-quintile
group is the households of the lowest income - in 2012,
the average monthly income per capita amounted to PLZ 411.25.
The V group includes households with the highest income —
in 2012, the households’ available income amounted to PLZ
2679.19 per capita.

holds with three and more children - just below PLZ
30.

In general, much higher expenses for household
equipment were incurred in households of people hav-
ing a university degree - just below PLZ 89 per month
per capita, while in the households of people at the
level of primary education or with no education, these
expenses were at the level of just below PLZ 31.

It has also been observed that the expenses of house-
holds located in larger cities were greater than those
of the smaller ones and villages. In towns with popula-
tion below 20,000, the average expenses for household
equipment were PLZ 47 per capita and in the house-
holds of cities with the population of 500 and greater
PLZ 77. In the villages, the expenses for the household
equipment were the least PLZ 41 per month per per-
son.

5 Household durables equipment level

In order to diagnose the situation of the household level
of equipment with durables, we can use a three-degree
scale of saturation [23, p. 335-336]. In a situation that
a given piece of equipment is present in over 80%
of the households, it indicates a high degree of satura-
tion. Average degree of saturation is when 50-80%
of the households own a given piece of equipment.
If a given piece of equipment is owned by less than
50% of the population, we have a low degree of satura-
tion. Based on the product life cycle’, the houschold
equipment level, and the degree of saturation, we can
steadily forecast further development of a product
in the market.

% Product life cycle is a term denoting a period in which the
product is present in the market. This cycle is composed of four
stages: market launch, increase in the sales, saturation/maturity,
drop in the sales. At the first stage, the customers are informed
that the product is available in the market and sometimes they
are educated on how to use it. In the stage of the sales increase,
the sales are growing rapidly, the effect of which is the reduction
in the unit costs of production, promotion and further market
growth. In this phase aftermarket, follow-on products may ap-
pear and their number and force may lead the producers to im-
plement necessary modifications to the product. In the maturity
stage, the sales grow but this growth is slower than in the previ-
ous stage. At this stage, the producers should aim at conquering
new markets and/or new market segments on which the company
operates. In the last stage, a drop in the production and sales
takes place. Advertising the product does not bring expected
results. A successful instrument for promotion maybe the reduc-
tion in price, finding new applications for the product, new
distribution channels, product modification or targeting different
segment of clients.
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Figure 3. The share of Polish households owning audio entertainment equipment in the years 2000 — 2012
(source: own work based on data from Eurostat)

The data contained in the GUS Household Budget sta-
tistics indicate that such goods as satellite television,
cell phones, washing machines, vacuum cleaners
or refrigerators have a high degree of saturation in the
Polish households. The lowest degree of saturation is
of (below 20% of the households) home theaters, video
cameras, video recorders, CD players, computers with-
out access to the Internet, dishwashers, motorcycles
and scooters. From the manufacturers of products hav-
ing a high-saturation degree, we require introducing
innovation so as to be distinguished among the compe-
tition and attract the consumer (product novelty, better
functionality, and better cost effectiveness).

In the first decade of the XXI century, many changes
took place in the Polish households. Modern data carri-
ers made VCRs obsolete that in the beginning of the
decade were owned by almost 52% of the households
and in 2011 by approximately 19%. The market saw
a relatively large increase in goods such as: cell phones
(in 2001, 37% of the households; in 2011, over 90%),
computers (from 16 to 67%), printers (from 9 to 40%),
DVD players (from approximately 11 to almost 52%),
digital cameras (from 28% in 2007 to 50% in 2011),
microwave ovens (from 17 to over 53%) (see Fig. 3).
In the case of some of the entertainment goods, a short-
life cycle of products was observed resulting from
the introduction of new technologies. The examples
of the products with such a short-life cycle are radio
receivers fitted with a CD player, CD players and MP3
players.

Among household appliances, the greatest increase
was observed for microwave ovens, from 17% in 2000

to over 54% in 2012, and dishwashers, from approxi-
mately 2% in 2000 to almost 20% in 2012. The statis-
tics for washing machines have been observed to grow
as well from approximately 71% in 2000 to over 92%
in2012.

Relatively small changes in the household equipment
were observed for vehicles. In 2000, 60% of the house-
holds had bicycles, approximately 4% mopeds and over
47% cars. In 2012, this was over 64%, approximately
6% and 60%, respectively.

On one hand, it is indicated that in the era of crisis,
the consumers are more careful deciding about their
purchases and services, while on the other hand,
the analyses of ConsumerLab 2012 have shown that
the crisis did not influence the use of electronic ser-
vices. Among the most conspicuous consumer trends,
access to the Internet was the most frequently appear-
ing need. Household budgets indicate that the house-
hold level of equipment with computers with access
to the Internet is growing gradually. In 2000, the share
of Polish households having access to the Internet was
5.1% and in 2012 — 64.7%. Printers were a part of the
household equipment with a share of 8.8% while
in 2012, this was 37.2%. A similar situation was seen
in the case of cell phones’. In 2002, 37.1% of the
households had a cell phone while 11 years later,
this grew to 92%.

> In the GUS Household Budgets, the item indicating

the household level of equipment with cell phones is given start-
ing from 2002.
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Figure 4. Average rate of changes in the equipment of households with durables in the years 20002012
(source: own work based on data from Eurostat)

In Europe in 2012, the greatest share of households
having access to the Internet was recorded for Iceland,
Holland, Luxembourg and Denmark — over 90% of the
households had access to the Internet. On average,
in the EU (27 states), 76% of the households had access
to the Internet. The Internet access shares similar to that
of Poland were observed for the Czech Republic
and Latvia (69% each). The lowest share of the house-
holds having access to the Internet was observed
in Bulgaria — 51% and Greece and Romania — 54%.

The number of people who can efficiently use the In-
ternet is growing. The greatest share of people who can
search for required information in the Internet was
recorded in Norway - 91% and the UK and Iceland -
90%. The lowest number of people who can efficiently
use the Internet was recorded in Romania 2%, Bulgaria
— 49% and Greece — 53%. In Poland, 64% have de-
clared the ability to search the Internet.

The ever-growing use of the Internet and the presence
of social media may contribute to the entrepreneurs
obtaining a competitive advantage. Integrity and relia-
bility of the producers and service providers may result
in good reviews on the internet forums.

Entrepreneurs cannot operate as they used to; they
cannot end on declarations on social responsibility.
Businesses have to open an honest dialogue with the
consumers. We must also remember that the consumer
is becoming increasingly demanding.

Analyzing the household level of equipment with du-
rables, we can divide them into standard, that is, such
that are available for each household and are owned by
more than half of them, higher standard goods owned

by 10 to 50% of the households, and luxury goods
owned by less than 10% of the households [9, p. 161,
164].

A new device that became popular in the beginning
of the XXI century in Polish households was a dish-
washer. In 2001 — 2.4% of the households were
equipped with a dishwasher and 10 years later, the
number grew to 17.7%. A luxury device in Polish
households also turned out to be ceramic cooktops.
In Household Budget Statistics [2, p. 198], it has been
included since 2010 when 8.2% of the households de-
clared having such a device. The number grew to 8.4%
in 2012.

The index of the rate of changes in the equipment level
of Polish households in the years 2000-2012 shows
that the highest dynamics had the computers with ac-
cess to the Internet. The average growth rate in the said
years was 26%. A relatively high rate was also seen
in the case of dishwashers (on average, from year
to year, the share of dishwashers present in the house-
holds increased by 24.2%), DVD players (from year
to year by 19.3%) digital video cameras (from year
to year by 17.9%) (see Fig. 4). A relative stabilization
in the share of durables in Polish households was ob-
served for bicycles, refrigerators, freezers, vacuum
cleaners, washing machines, radio cassette players
and CD players, television sets and Hi-Fi stereo.
The greatest negative rate of change was observed
for VCRs — from year to year, the share of the house-
holds having this piece of equipment decreased
by 9.7%, and computers without access to the Internet -
from year to year, this share decreased by 4.1%.
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6 Comparison of the equipment of different
types of households

The level of household equipment with durables is an
indicator of wealth and consumption position of the
households. The equipment of households with certain
goods also results from the need to have them.
The greatest share of households equipped with dish-
washers was recorded for the self-employed families
(46.3%), for families where the head of the household
had a university degree (35.6%), couples with two
children (34.3%) and people generating their income
from white-collar jobs (31.3%). The lowest share
of households equipped with dishwashers was recorded
for the families where the head of the households had
high-school education (3.6%), retired people (5.3%)
and singles (6.5%). The dishwasher then turns out to be
a luxury device for some of the households and a high-
er-standard device for the other [2, p. 215]. The greatest
share of the households equipped with a ceramic cook-
top was recorded for self-employed families (20.9%)
and the lowest for families of the lowest education

level (1.9%) and in the households located in the Pod-
karpackie (1.9%) and Swigtokrzyskie (2.8%) regions
of Poland. From the research [13, p. 101], it results that
the presence of durables in households is most heavily
dependent on the available income. The possession
of ceramic cooktop significantly differed depending
on the material status in the households. In 2011,
this device was owned by 3.3% of the poorest house-
holds and 15.1% of the wealthiest ones [2, p. 215].

In the next tables, the shares of households equipped
with selected luxury and higher standard goods have
been listed depending on the type of household. A dif-
ference has also been calculated between greatest
and lowest shares of the presence of a given device
in a household in %.

From the analysis of the equipment with durables with
regard to the financial situation in a household (quintile
group), it results that the greatest differences were ob-
served for laptop computers, printers, dishwashers,
ceramic cooktops, video cameras and access to the
Internet (see Tab. 1).

Table 1. The share of the households equipped with durables depending on the quintile income group
(source: own work based on data from Eurostat)

The difference
. . between
Specification QGI | QGII | QGII | QGIV | QGV the maximum
and minimum
in percentage points
Home theater system 11.2 13.9 14.9 153 19.4 8.2
Hi-Fi stereo music system 36.3 36.4 35.5 34.4 43.2 8.8
Radio with cornpact disc pla}{er or radio 173 192 185 19.4 239 6.6
tape recorder with compact disc player
MP3 player 24.6 27.4 24.0 22.3 28.3 6
Compact disc player 7.3 9 8.5 9 11.6 4.3
Video recorder 16.9 18.8 18.0 19.7 21.5 4.6
Video camera 5.1 7.6 8.9 9.5 15.6 10.5
Laptop 23.7 28.8 30.1 34.0 52.3 28.6
Persoqal computer with broadband access 430 462 445 430 502 16.2
to the internet
Personal computer without access to the 127 79 53 54 53 74
internet
Printer 351 39.6 38.4 36.3 47.8 12.7
Electric ceramic cooker 33 4.5 5.6 7.3 15.1 11.8
Dishwasher 8.8 12.2 143 16.5 29 20.2
Motocycle, scooter, motorbike 9.2 8.2 6 4.7 4.4 4.8
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The analysis of the household equipment with durables
with regard to the socio-economic group proved
that the greatest difference in the equipment were
for (similarly, as in the case of the financial situation)

laptop computers, access to the Internet, printers, dish-

washers but also MP3 players and Hi-Fi stereo (see
Tab. 2).

Table 2. The share of the households equipped with durables depending on socio-economic group
(source: own work based on data from Eurostat

Households
s 2 &L 3 The difference
< |72]
£ 2 2 g g between
. . gz g 5 = 2 .
Specification 2 w2 ow 2 g A 5 the maximum
5] & o 2 2 1 ) ] = ..
° 5 =% 8 g ol 5 S and minimum
Ti Q% ?i E’ - & @ = % in percentage points
g _ £ g 2 e,
5] 'c_v‘ 0O < ::
g 3 g 8 =
Home theater system 19.4 24 12.4 322 5.1 4.7 27.5
Hi-Fi sterco music sys- | g4 3 53.6 4.1 558 | 194 | 166 39.2
tem
Radio with compact disc
player or radio tape re- 213 26.5 21.9 27.7 142 | 125 15.2
corder with compact disc
player
MP3 player 30.7 41.3 27.7 40.9 6.5 7.5 34.8
Compact disc player 10.2 14 11.2 15 4.9 3.8 11.2
Video recorder 19.7 21.2 24 22.4 184 | 147 9.3
Video camera 8.6 18.2 5.8 27.4 3.9 22 25.2
Laptop 344 61.5 26.4 64.7 14.7 12 52.7
Personal computer with
broadband access to the 54.8 72.8 48.3 72.9 22.2 19.5 534
internet
Personal computer with- | ¢ 3 72 12.1 8.4 38 | 41 8.3
out access to the internet
Printer 44.1 62.5 49.2 71.5 16.5 14 57.5
Electric ceramic cooker 4.7 14.1 54 209 43 3 17.9
Dishwasher 12.7 31.3 15.3 43.6 8.6 53 38.3
Motocyele, scooter, mo- | ¢ g 5.7 174 | 10 27 | 27 14.7
torbike
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The analysis of the household equipment with durables the greatest differences were for MP3 players and ac-
with regard to the biological type of family proved that cess to Broadband Internet (see Tab. 3).

Table 3. The share of the households equipped with durables depending on the biological type of family (source: own
work based on data from Eurostat)

Marriage The difference
Households M.arrlage M.arrlage with three Mother .or betwe.:en
. . . with one with two father with the maximum
Specification without and more ..
. dependent | dependent dependent and minimum
children . . dependent . .
child children ) children in percentage
children .
points
Home theater system 12.3 28.1 30.8 19.3 15.8 18.5
Hi-Fi stereo music
30.1 52.7 55.9 51.5 44 .4 25.8
system
Radio with compact
disc player or radio
. 17.4 244 27.7 26.6 23.6 10.3
tape recorder with
compact disc player
MP3 player 10.9 41.5 47.2 44.9 42.9 36.3
Compact disc player 7.3 13.7 14.7 12.3 9 7.4
Video recorder 21.6 20.5 224 224 15.2 7.2
Video camera 8.3 19.1 23 13.9 11.3 14.7
Laptop 29.2 53.7 51.7 38.8 448 24.5
Personal computer
with broadband 37.0 69.2 70.4 61.6 58.8 334
access to the internet
Personal computer
without access 4.5 7.4 9.8 13.2 10.4 8.7
to the internet
Printer 27.6 60.6 66.8 59.6 45.1 39.2
Electric ceramic
8.7 12.9 14.1 7.3 9.4 6.8
cooker
Dishwasher 18.3 28.4 343 24.2 18.8 16.0
Motocycle, scooter,
. 3.5 6.8 9.6 13.8 2 11.8
motorbike
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The greatest difference in the household equipment household were, as previously, for computers, printers,

depending on the education level of the head of the access to the Internet and dishwashers (see Tab. 4).

Table 4. The share of the households equipped with durables depending on the education level of the head of the house-
hold (source: own work based on data from Eurostat)

Level of education of the reference person .
The difference
. darv: L d between
Specification ossecondaty; . OWer secondary, the maximum
. secondary vocational Basic primary, .
Tertiary . and minimum
and vocational no formal . )
secondary general education In percentage points
Home theater system 222 16.8 14.9 5.6 16.6
Hi-Fi stereo music sys- 50.5 39.6 37 17.4 33.1
tem
Radio with compact disc
player or radio tape 26.9 21.4 19.3 10 16.9
recorder with compact
disc player
MP3 player 37.6 27.7 233 8.6 29
Compact disc player 13.3 10.4 8.8 3.1 10.2
Video recorder 21.5 21.7 20 10.5 11.2
Video camera 19.9 11.1 6.8 1.7 18.2
Laptop 63.5 39.1 26.9 10.2 533
Personal computer with
broadband access 70.3 52.2 447 17.6 52.7
to the internet
Personal computer
without access 6.8 6.8 7.9 53 2.6
to the internet
Printer 613 443 36.2 11.8 49.5
Electric ceramic cooker 17.8 8.2 4.4 1.9 15.9
Dishwasher 35.6 18.3 12.1 3.6 32
Motocy.cle, scooter, 4.8 53 8 56 39
motorbike




34 M. Piekut, R. Walczak, B. Felic, A. Krzgtowska, M. Grabowska, M. Kludacz, G. Chybicki

The size of the households also determined the access

to the Internet, laptop computers, Hi-Fi stereo and

printers (see Tab. 5).

Table 5. The share of the households equipped with durables depending on the size of the household

(source: own work based on data from Eurostat)

Households The difference
between
Specification . Six and the maximum
One- Two- Three- Four- Five- . .
more and minimum
person persons | persons | persons | persons . .
persons | in percentage points
Home theater system 4.5 11.5 22.4 26.7 19.7 15.8 22.2
Hi-Fi stereo music 18 30.5 4738 533 50.8 47 353
system
Radio with compact
disc player or radio 12.4 17.8 22,9 26.3 24.6 27.3 14.9
tape recorder with
compact disc player
MP3 player 94 13.6 342 43.4 40.1 34 34
Compact disc player 4.2 7.5 12.3 13.7 12.3 11.6 9.5
Video camera 2.7 7.7 14.4 18.1 12.8 8.7 15.4
Laptop 21.0 30.0 46.5 49.8 42.1 35.9 28.8
Personal computer with
broadband access to the 24.0 38.5 62.5 67.8 63.7 58.9 43.8
Internet
Personal computer
without access to the 3 5.1 7.5 9.9 11.2 13 10
Internet
Printer 14.5 28.8 53 62.7 59.7 54.6 48.2
Electric ceramic cooker 5.6 7.9 10.2 11.2 6.8 4.6 6.6
Dishwasher 6.5 16.2 22.3 28.1 22.1 17.6 21.6
Motocycle, scooter, 15 3.5 5.9 9.4 12.1 17.4 15.9
motorbike
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The greatest differences in the share of the households
equipped with a given durable device with regard to the
location of the household were recorded for laptop

computers and access to Broadband Internet (see

From the performed comparison, it results that the du-
rables that differentiate the households most are: laptop
computers, printers and access to the Internet.

Tab. 6).
Table 6. The share of the households equipped with durables depending on the classification
of the location of residence
Town by size in thousand The difference
between
Specification Less 500 Rural the maximum
than 20 20-99 | 100-199 | 200499 | and and minimum
more in percentage points
Home theater system 16.8 17.2 19.3 17.1 15.1 12.8 6.5
Hi-Fi stereo music
36.1 37.2 39.9 42.1 41.6 34.6 7.5
system
Radio with compact disc
player or radio tape
. 20.6 20.6 22.2 21.9 22.8 17.3 5.5
recorder with compact
disc player
MP3 player 23.5 24.5 26.5 30.2 343 20.9 13.4
Compact disc player 9.6 10.3 7.6 10.9 10.7 8.1 33
Video recorder 18.4 22.1 19.0 22.5 16.9 18.2 5.6
Video camera 9.8 11.4 10.5 12.7 14.2 6.8 7.4
Laptop 322 35.4 39 44.8 54.7 25.8 28.9
Personal computer
with broadband access 443 46.4 553 55.2 64.2 39.7 24.5
to the internet
Personal computer with-
. 6.3 6.6 53 6.1 53 8.7 34
out access to the internet
Printer 40.6 39.7 38.8 43 45.2 37.7 7.5
Electric ceramic cooker 6.6 6.7 10.6 9.7 12.6 6.3 6.3
Dishwasher 17.8 17 18.8 18.5 23.9 14.8 9.1
Motocycle, scooter,
53 4 2.9 2.4 2.5 11.2 8.8

motorbike
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7 Classification of Polish households
with regard to home entertainment
and electronic equipment

In this chapter, a classification of the types of house-
holds has been performed with regard to durables.

Such a classification may be helpful when developing
marketing strategy of a product, particularly in the
pricing and promotion strategies. The household groups
may be treated as market segments".

The application of cluster analysis allowed distinguish-
ing five groups of households with regard to the home
entertainment and electronic equipment (see Fig. 5).
The dendrogram has been cut at the level of 50.

In cluster I, there were households (see Fig. 6): of self-
employed and white-collar workers, couples with one
or two children and families where the head of the
household had a university degree. Four-person fami-
lies were also a part of this group. These households
turned out to be best equipped in home entertainment
and electronics.

Cluster II included households: of single mothers
or fathers, three- and five-person families as well
as couples with three and more children.

In the said households, the equipment in home enter-
tainment and electronics was greater than in clusters
III, IV and V and lower than in I. It appears as though
having children in the family forces the possession
of many entertainment and electronic goods, yet a rela-
tively more difficult financial situation in these house-
holds compared to the households from cluster I mani-
fests through a much poorer equipment statistics.

For cluster III, the following households qualified:
households located in cities with population above
100,000, households of blue-collar workers and fami-
lies where the head of the household had high-school
education and the wealthiest households.

The share of households equipped with home enter-
tainment and electronics was similar to that of cluster
II; only a lower share of households had MP3 players,
DVD players and digital cameras.

* Market segment - a relatively uniform group of clients
with distinguished features: geographical, demographic, psycho-
graphic, or behavioral.

The qualification of the wealthiest and other house-
holds to one cluster calls for an explanation. Average
available income in households from quintile group V
and households of blue-collar workers differ signifi-
cantly.

Durables, including home entertainment are frequently
a substitute for the consumption of certain market ser-
vices, particularly those pastime-related. In the poll,
the equipment of households with durables is analyzed,
while in some of the households, these goods may be
substituted by market services (movie theater).

The analysis shows the household level of equipment
with durables, interms of quantity and the level
of wear and obsolescence is not analyzed, which may
render individual households different.

In cluster IV, there were single-person households with
the lowest education level and retired people.
These were the households of the relatively worst en-
tertainment and electronic equipment statistics.

A characteristic feature in this cluster is the highest
share of equipment with radio receivers and cassette
players. The features of the households, however, indi-
cate that this kind of equipment is obsolete.

Cluster V included the most types of households, two-
person households, childless households, the house-
holds from I to IV quintile group, those located in the
rural areas and cities of the population below 100,000,
farmers and families where the head of the households
had a vocational education level.

These households were characterized by relatively
poorer statistics in the equipment with home entertain-
ment and electronic goods, while many of these house-
holds were equipped with obsolete devices such
as radio receivers.
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8 Classification of Polish households
with regard to equipment with household
appliances

The application of the cluster method allowed distin-
guishing four groups of households with regard to the
equipment with household appliances. The graph has
been cut at the level of 30 (see Fig. 7).

Cluster I included the following types of households
(see Fig. 8): households located in towns of population
below 20,000 and villages, households whose source
of income was agriculture and blue-collar jobs; three,
five and more person families; and couples with three
and more children. The equipment with household
appliances of the said households we can place on the
second position after cluster II. The analyzed types
of households are characterized by a relatively good
level of equipment. This may be the result of specificity
of these households. It appears that in households lo-
cated in the villages, because of, as we call it, self-
supply, there is a need to own certain durables (freez-
ers).

200

Cluster II included households whose source of income
was white-collar jobs, households of the self-employed,
families with one and two children, four-person fami-
lies, the wealthiest households as well as the house-
holds whose head had a university degree. These
households were characterized by a relatively highest
level of equipment with household appliances.

Cluster III included single-person households, with
the lowest education level of the head of the household
and retired people. These were households of the low-
est level of equipment with household appliances.
In this cluster, there were households of the lowest
number of persons for which, as it appears, there is
no need to own certain household appliances.

Cluster IV covered households: located in towns
and cities of the population greater than 20,000
and villages, with no children, households of single
mothers or fathers, two-person households, households
from I to IV quintile group, with basic vocational edu-
cation of the household head. The said types of house-
holds had a lower share of household appliances than
clusters Il and I.
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Figure 7. Groups of households distinguished with regard to equipment with household appliances
(source: own work based on data from Eurostat)
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Figure 8. Average share of the households in subsequent clusters equipped with households appliances
(source: own work based on data from Eurostat)

9 Classification of Polish households
with regard to equipment with computers
and the Internet

Owing to the application of cluster analysis, six groups
of households were distinguished with regard to the
equipment level with computers, the Internet and print-
ers. The dendrogram was cut at the level of 30 (see
Fig. 9).

Cluster I contained households (see Fig. 10): three, six,
and more person families and single mothers or fathers.
In this cluster, a relatively high percentage of house-
holds was equipped with computers, the Internet
and printers. The presence of children in a household
confirms the need to own many goods, computers
and the Internet, in particular.

Cluster II included households: couples with children,
four- and five-person families, households whose
source of income was self-employment and white-
collar jobs, households whose head had a university
degree. These were the households the greatest per-
centage of which was equipped with computers
and printers as well as access to the Internet. The pres-
ence of children in the households and a relatively bet-
ter financial situation compared to cluster I results
in a better equipment level.

Households located on the right side of the dendrogram
branch are characterized by a worse level of equipment
with computers and access to the Internet than that
of the same on the left side of the dendrogram branch.

Cluster III contains households of the retired people,
single-person households and households of the lowest
education level of the head. In the said households,
the poorest equipment with computers, printers
and access to the Internet was recorded. Elderly per-
sons and people with a lower level of education still
have difficulties using the computer or the Internet.

Compared to the rest, cluster III is characterized by
an average level of equipment with computers and
access to the Internet.

Cluster IV included households: located in cities with
population above 99,000, whose source of income was
blue-collar jobs and agriculture, households from
the V quintile group and households whose head
of the household had high-school education.

Cluster V included two types of households: two-
person and childless households. Cluster VI included
households qualified in the I to IV quintile group, lo-
cated in cities with the population above 100,000
and households of basic vocational education of the
head of the household.
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Figure 9. Household groups divided with regard to the level of equipment with computers, printers
and access to the Internet
(source: own work based on data from Eurostat)
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Figure 10. Average share of households in subsequent clusters in terms of computers,
printers and access to the Internet
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10 Classification of Polish households with re-

gard to mobile durables

The performed cluster analysis allowed distinguishing
five groups of households with regard to mobile dura-
bles such as vehicles, motorcycles, scooters and bicy-
cles (see Fig. 11). The dendrogram has been cut at the
level of 50.

Cluster I included households of farmers, self-
employed people, four and more person families, cou-
12).
These were household types of the greatest level

ples with two and more children (see Fig.

of equipment with vehicles. The rural location forces
the possession of vehicles due to lack of public transit.

Cluster II included households whose head had a uni-

versity degree, three-person families, white-collar
workers and couples with one child. These were house-
holds where bicycles were present less frequently than
in cluster I and V but passenger vehicles were relative-

ly frequent.

Cluster IIT included single-person households, house-
holds of retired people, households whose head had
the lowest level of education and “incomplete” fami-
lies. These were households whose lowest share had
bicycles and motor vehicles.

Cluster 1V aggregated the households located in cities
with the population of over 20,000, households from
the III, IV and V quintile group, childless households,
households with high-school education level of the
head and two-person families. The households of the
said cluster had a relatively poor level of equipment
with vehicles.

The last cluster included households located in the rural
areas and small towns, households from the quintile
groups I and II, households whose main source of in-
come was blue-collar jobs and the head of the house-
hold had a basic vocational education level. The said
households had two-wheeled vehicles more frequently
than in the households of clusters II, III, and IV.
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Figure 11. Household groups divided with regard to the level of equipment with mobile durables (source:

own work based

on data from Eurostat)
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Figure 12. Average share of households in subsequent clusters in terms of mobile durables
(source: own work based on data from Eurostat)

11  Summary and conclusions

To conclude, if the level of life comfort is to be meas-
ured by the indicator of household equipment with
durables, then, in recent years, an improvement in Po-
land is visible. Polish households are consequently
getting better equipped with many appliances.

This image is most likely influenced by the fact that
many goods are getting cheaper, thus becoming in-
creasingly available for a wider group of consumers.
Some of the goods are losing popularity (home tele-
phone lines, Hi-Fi stereo, CD players), but the reason
for this is the technological advancement (cell phones,
MP3 players). It is noteworthy that the level of equip-
ment with durables is not a good indicator of the level
of life.

A more important indicator is the opinion of the house-
hold members on their needs satisfied by these dura-
bles. It is also noteworthy that the GUS (National Of-
fice for Statistics) data give a quantitative status, not
providing information on the conditions or obsoles-
cence of the appliances. As Zalega stresses [24, p. 17),
an improvement in the equipment level with durables
has both a quantitative and qualitative nature.

An increase in the equipment level in ICT (Information
and Communication Technology) media confirms
the advancement of the consumption models and is far
more visible in households of higher available income.

The conducted analysis allowed solving the research
problems set forth in the beginning of this paper:

e The greatest amount of money from general ex-
penses in European households was spent by Bul-
garians and Italians and the least amount of money
was spent by Latvians, Estonians, and Greeks.
The increasing wealth of the societies, of Central
and Eastern Europe in particular, should lead
to an increase in the expenses for household equip-
ment and development of this market;

e Expenses for durables in Poland are getting higher
each year. The greatest amount of money was in-
vested in households having the best financial situa-
tion and the least — in numerous families;

e Goods of high saturation in the Polish households
are: television sets, vacuum cleaners, washing ma-
chines and cell phones. Many goods are phased
out of the market (a VCR) by more modern appli-
ances. In the years 2000-2012, a dynamic growth
was observed in the household equipment with mi-
crowave ovens, computers and access to the Inter-
net, cell phones as well as dishwashers, yet in the
case of the dishwashers, we can still observe a low
level of saturation in the Polish households;
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e Cluster analysis allowed distinguishing groups
of households of similar saturation with durables.
The best-equipped households with most of the du-
rables turned out to be the houscholds with one
or two children and a better education level of the
household head.
of a relatively worse financial situation and house-

In less numerous households

holds of the elderly people, the lowest equipment
level was observed.

The distinguished clusters of households are consumer

segments. The presented analyses also indicate
the trends of the Polish consumers in terms of the

equipment with durables.

In many cases, the lack of a need results in the absence
of a given durable that is, elderly persons are very like-
ly not to need to own a computer with access to the
Internet. The role of the marketing is, hence, to induce
these needs.

We may expect that in the nearest future, in households
of lower level of equipment with durables, we will
observe a growing trend. Consequently, the expenses
for durables will grow.

The adaptation of the market offer to individual types
of households becomes a necessity. Also, the trends
in the consumption are not to be neglected (society
ageing, migration to cities, households of reduced
number of family members) if we wish to properly
design durable goods.

12 References

[1] Ben-Shabat H., Moriarty M., Chandra V., Sojkow-
ska E. - Consumer Wealth and Spending: The $12
Trillion Opportunity. ATKearney.

http://www.atkearney.nl/consumer-products-
retail/ideas-insights/featured-article/-
/asset_publisher/KQNW4F0xInID/content/consum
er-wealth-and-spending-the-12-trillion-
opportunity/10192#sthash.odBZyg00.dpuf

[2]  Budzety Gospodarstw Domowych w 2012 r., GUS,
Warszawa 2013.

[3] Champion, A., Hugo G. - New forms of urbaniza-
tion: beyond the urban-rural dichotomy. Ashgate
Publishing Ltd., Aldershot, United Kingdom. 2004.
ISBN 0-7546-3588-0.

[4] Consumers in Europe. Eurostat statistical books.
2009 edition. European Commision. ISSN 1831-
4023.

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Crossleyy T.F., Cormac H., O’Dea L. - Household
Consumption Through Recent Recessions. IFS
Working Paper W11/18. Economic and Social Re-
search Council, 2012.

EEA - European Environment Agency. 2009. En-
suring quality of life in Europe's cities and towns.
Tackling the environmental challenges driven by
European and global change. Copenhagen. ISBN
978-92-9167-994-2. ISSN  1725-9177. DOI
10.2800/11052.

Europe in figures. Eurostat yearbook 2012. Euro-
stat statistical books. 2012 edition. European
Commision., ISSN 1681-4789.

Key figures on Europe 2012. Eurostat. European
Commision. 2012. DOI: 10.2785/23767.

Kramer J. - Konsumpcja.
struktura, przysztos¢. PWE, Warszawa 1993.
Krupa T., Ostrowska T. - Decision-Making In Flat
And Hierarchical Decision Problems [in] Founda-
tions of Management, Vol. 04, No. 02 (8), 2012.
Ludynia A. - Smart grids in the process of building
a competitive economy and energy security in Eu-
rope [in] Foundations of Management, Vol. 04,
No. 02 (8), 2012.

M. -
and Home Production at Retirement — New Evi-

Prawidtowosci,

Luehrmann Consumer  Expenditures
dence from Germany [in] German Economic Re-
view, Vol. 11, Issue 2, pp. 225-245, May 2010.

DOI: 10.1111/5.1468-0475.2009.00466.x.

Piekut M. - Polskie gospodarstwa domowe - do-
chody, wydatki i wyposazenie w dobra trwalego
uzytkowania. Wydawnictwo SGGW, 2008.

Piekut M. - Polaryzacja konsumpcji w gospodar-
stwach domowych. Wiadomosci Statystyczne,
No. 7, 2009, pp. 55-68.

Piekut M. - Wyposazenie gospodarstw domowych
w dobra trwale. Wiadomosci Statystyczne, No. 8,
2009, pp. 59-74.

Piekut M. - Konsumpcja w polskich gospodar-
stwach domowych na tle krajow europejskich [in]
Problemy Zarzqdzania, Vol. 11, No. 1 (40), 2013,
t.1: pp. 23-39. DOI 10.7172/1644-9684.40.2.

Rostek K., Wisniewski M., Kucharska A. - Cloud
business intelligence for SMEs consortium [in]
Foundations of Management, Vol. 04, No. 01 (7),
2012.

Rzeszutek E. - Holding groups: a safe corporate
structure at the time of recession [in] Foundations
of Management, Vol. 04, No. 02 (8), 2012.



44

M. Piekut, R. Walczak, B. Felic, A. Krzgtowska, M. Grabowska, M. Kludacz, G. Chybicki

[19]

[20]

(21]

[22]

Schuh A. - Central and Eastern FEurope after
the boom: time for a strategy change for foreign
multinational companies? [in] Central European
Business Review, Vol. 2, No. 2, June 2013,
ISSN/EISSN: 18054854 18054862.

Seretny M., Seretny A. - Sustainable marketing —
anew era in the responsible marketing develop-
ment [in] Foundations of Management, Vol. 04,
No. 02 (8), 2012.

Staby T. (ed.) - Reakcje polskiego konsumenta
na kryzys gospodarczy. Wydawnictwo SGH, War-
szawa 2009.

Tkaczyk J. - Trendy konsumenckie i ich implikacje
marketingowe [in] Handel Wewnetrzny, Konsump-
¢ja i konsument — nowe trendy, maj-czerwiec 2012,
pp- 126-134.

(23]

(24]

Ward J.H. - Hierarchical grouping to optimize
an objective function [in] Journal of the American
Statistical Association, Vol. 58, No. 301, 1963, pp.
236-244.

Zalega T. - Konsumpcja dobr trwatego uzytku
i zachowania przystosowawcze wsrod polskich elit
ekonomicznych w warunkach kryzysu [in] Nierow-
nosci Spoteczne a Wzrost Gospodarczy (ed. M.G.
Wozniak), Vol. 24, 2012, pp. 329-346.

Zalega T. — Konsumpcja. Determinanty, teorie
i modele. Polskie Wydawnictwo Ekonomiczne,
Warszawa 2012.



*] DE GRUYTER
— ==y

Foundations of Management, Vol. 6, No. 1 (2014), ISSN 2080-7279

G DOI: 10.1515/fman-2015-0003 45

A MODEL FOR INFORMATION SUPPORT FOR KNOWLEDGE WORKERS
Justyna PATALAS-MALISZEWSKA

University of Zielona Goéra, Zielona Goéra, Poland
e-mail: j.patalas@iizp.uz.zgora.pl

Abstract: This article aims to elaborate on a model of information support for knowledge workers in Polish
enterprises. Earlier research has explored the use of Web 2.0 technology for information sharing. Neverthe-
less, relatively little information has been published that focuses on the impact of information sharing among
knowledge workers within a company and its subsequent influence on a firm’s effectiveness as identified via
the number of new products created, number of completed research topics, or number of new patents.
The author aims to analyze the effectiveness of information sharing in Polish enterprises based on the re-
search results gained from the study described in this paper. In particular, this study pays attention to the
likely consequences and results of information sharing by the use of employee web logs. This is followed by
a discussion of the results of the empirical studies and of the supporting literature. The summary indicates

potential directions for further work.

Keywords: knowledge workers, employee web logs, information sharing.

1 Introduction

The progress of information technology has made it
feasible for firms in many industries to collect
and process information like never before. Generally,
information technology (IT) can be regarded as a natu-
ral medium for managing knowledge [1, 10]. Organiza-
tions usually use information technology to transfer
tacit knowledge from individuals to a knowledge repos-
itory [4]. Moreover, the tacit knowledge transfer pro-
cess could be focused on transferring a specific type
of knowledge from one employee to another.

IT in enterprises has evolved from traditional infor-
mation systems (IS) implementations (monolithic, cen-
tralized, and controlled) to implementations based
on social media and collaborative sharing: Web 2.0,
social media, online communities, etc. [13]. According
to Von Krogh [26], Web 2.0 and social media have had
an impact on the way knowledge is enabled. Huang,
Chen, Kuo, and Jeng [9] state that most Web 2.0 tech-
nologies are usually free and have made it easy for
users to create a personal space where they can share
information immediately or transmit information more
rapidly than by other more conventional means. Fur-
thermore, Nonaka and Von Krogh [16] claimed that
Web 2.0 technologies and social media have had
an impact on the processes of knowledge creation,
sharing, and capture. Information sharing using Web
2.0 can be carried out through technologies such as
Voice over Internet Protocol (VoIP), e-mail, tagging,
phone/video-conferencing, web logs, or wiki pages.

This paper focuses on the impact of information shar-
ing among knowledge workers within a company
and its subsequent influence on a firm’s effectiveness
as identified via the number of new products created,
number of completed research topics, or number
of new patents. Knowledge workers can be defined as
the employee, who has the characteristics of deepening
the knowledge.

This paper provides a study on the use of web logs
by employees. The author of this paper agrees with
Efimova and Grudin [6] that an employee web log is
“action that is authorised, acknowledged, or in a formal
way associated with an organization”. It can be claimed
that knowledge workers create, distribute, or apply
knowledge within their working environments. Since
the existence of a clear impact of information sharing
among knowledge workers using Web 2.0 has not been
yet verified in the literature, this study tries to answer
the following research question: What are the effects on
the company for sharing of information among
knowledge workers through the use of employee web
logs?

Liu and Phillips state that employee information
or knowledge sharing enhances firm performance
in areas such as absorptive capacity and innovation
capability [12]. Understanding the purpose of infor-
mation sharing among knowledge workers within
an enterprise allows for a definition of its effects that
might be obtained from the use of employee web logs.
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The implications of tacit knowledge transfer focus
on knowledge workers communication via web logs
can be major knowledge medium by top management.

To achieve a more contextually-rooted discussion, this
paper explores the perceptions of the potential of em-
ployee web logs among knowledge workers in Polish
companies. This paper also explores the influences that
impact the way Polish companies perceive employee
web logs, and thereby how these influences may facili-
tate or inhibit thinking about employee web log use
in information sharing within such companies.

The remainder of this paper is organized as follows:
Section 2 presents the theoretical background of the
study. Section 3 describes the research model and hy-
potheses. Section 4 explains the research methodology
and examines the research results. Section 5 discusses
the implications of the results and provides a conclu-
sion and highlights the limitations of this research.

2 Theoretical background

o Information sharing

Von Hippel [25] defined the concept of information
“stickiness” as “the incremental expenditure required
to transfer a given unit of information to a specified
locus in a form usable by a given information seeker”.
Park and Favrel [17] stated that information sharing is
an integral component of enterprises, which are based
on IT. Advances in IT are constantly increasing
and enabling information availability [2], however,
in many studies, it has been noted that the benefits
of information sharing depends on the type of infor-
mation, as well as on demand patterns and capacity
constraints [3, 11]. While most papers have shown the
benefits of information sharing, the role of innovation
level in the company enhancing has been largely ig-
nored in the literature. In this study, the effect of infor-
mation sharing among knowledge workers who are
supported by employee web logs is investigated via the
simulation of a hypothetical model using the Group
Method of Data Handling (GMDH).

e Firm’s effectiveness

Zahra and George [27] stated that the qualifications
of employees have an impact on their capabilities
to generate new knowledge. Information sharing re-
flects the dynamic aspect of a higher level of organiza-
tional capability that protects firms against imitations
[23]. IT is well accepted as a means to facilitate opera-

tions within a firm [5]. The development of open stand-
ards between firms can dramatically reduce communi-
cation costs [21], so the Internet (e.g. employee web
logs) can be used in inter-firm communication. Firm’s
effectiveness has been defined as an increase in the
innovation level of the company. Information sharing
plays an important role in such innovation processes
(e.g., new products, patents). Poland, together with
Slovakia, Lithuania, Hungary, Romania, Latvia,
and Bulgaria is among those countries that have a low
share of innovative enterprises [(from 27 to 36%) Euro-
stat Statistics Database]. I try to clarify and analyze
how knowledge sharing among knowledge workers
in Polish companies via employee web logs is linked
to firm’s effectiveness in the context of an increase
in the level of its innovation. So, I suggest the follow-
ing outputs of firm’s effectiveness:

(1) number of new products that have been imple-
mented in a given year (for the last 5 years),

(2) number of completed research topics in a given
year (for the last 5 years),

(3) number of patents in a given year (for the last 5
years).

Knowledge sharing between company employees is the
critical issue to manage the creation of a new product
within an organization. Worker can exchange data
through a database built on the information and com-
munication technology infrastructure [24]. Developing
the new products in the company needs innovation
ideas supported by knowledge management tools,
for example, employee web logs.

e Employee web logs

Schoendienst ef al., [20] state that the existing studies
do not highlight the use of web logs or blogs as a plat-
form for information/knowledge sharing within organi-
zations. However, they do not differentiate between
organizational blogs, individual web logs, and employ-
ee web logs within organizations; all of which consti-
tute a lightweight means of sharing of information.
In agreement with Miiller and Stocker [14], this paper
provides a study of the adoption of employee web logs
from a technological acceptance perspective, that is,
how readily employees adopt such technologies,
but furthermore, it is important to know the impact
of information sharing between knowledge workers
within a company on a firm’s effectiveness. This paper
proposes and tests a model for knowledge worker in-
formation support through the use of blogs.
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Table 1. Research model

Knowledge worker: W, Knowledge worker:... Kno‘@i?%ﬁg\]orker
Monthly number
of blog entries. Bwici Bw..c1 Bwmci
relating to client C;
Monthly number
of blog entries Bwic... Bw..c... Bwmc...
relating to client C_
Monthly number
of blog entries Bwicn Bw...cn Bwmcn
relating to client C,,neN

The aforementioned literature on web logs has high-
lighted the need to provide a better understanding
of the factors underpinning information sharing from
a technological perspective. The research model builds
on the concepts of technology acceptance, information
sharing between knowledge workers within a company,
as well as on the resulting effects for a company, chief-
ly identified as the (1) number of new products that
have been implemented in a given year (for the last 5
years), (2) the number of completed research topics in
a given year (for the last 5 years), and (3) the number
of patents in a given year (for the last 5 years).

e Research model

The aim of this study is to explore the impact of infor-
mation sharing among knowledge workers within
a company on a firm’s effectiveness.

The impact of information sharing among knowledge
workers is understood as the enhancing of the level

Knowledge worker
in the sales department: W,

A 4

of three defined factors. In agreement with Fabrizio [7],
I state that collaboration between knowledge workers is
critical for innovation development. Therefore, an at-
tempt was made to examine the relative significance
of such collaboration between knowledge workers on
a firm’s effectiveness, namely in those three factors.

Premkumar, Ramamurthy & Crum [19] stated that
inter-firm IT is used to reduce operational costs
and improve customer service. So, this study formulat-
ed the monthly number of blog entries relating to cli-
ents created by each knowledge worker in the sales
department in company announcements of employee
web log implementations (see Table 1). As presented
in Fig. 1, the research model posits, from the preceding
argument, that information sharing among knowledge
workers within a company in employee web logs will
have a positive influence on effectiveness in these
firms.

y=A+Bx1+Cx1+Dx12+E X,> + Fx1 X, where:
y1 - the number of new products that have been
implemented in a given year (for the last 5 years)
in the company

y> - the number of completed research topics

Knowledge worker
in the sales department: W...

Knowledge worker
in the sales department: Wm,
meN

Information sharing support: monthly number
of blog entries relating to client NP C, ne N

in a given year (for the last 5 years)
y3; - the number of patents in a given year (for the
last 5 years).

X1,X, - monthly number of blog entries relating
to clients C, interactions performed by a knowledge
worker

A, B, C, D, E, F-estimators

Figure 1. Research model
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Knowledge worker in the sales department: product manager

e providing the sales team

e providing the technical expertise

e providing the product training

e reviewing product data

e preparing and reviewing of the promotional material

e conduct the design market research projects

o development of the annual marketing plan

e preparing product forecasts

e customer relationship management

Figure 2. Knowledge worker’s activities in the sales department

This research proposes and tests a model to explicate
the impact of information sharing in employee web
logs. The subjects for this research were a number
of Polish companies that have exploited information
sharing through employee web logs.

A model for assessing the impact of information shar-
ing between knowledge workers was built using
the GMDH. The multilevel GMDH allows for an opti-
mized synthesis of a mathematical model for a given
class of regression functions, and it can be used in both
evaluating criteria and in quality assessment [8, 18].
Both elements of the algorithm are defined arbitrarily
by the author. In this study, there are:

e monthly number of blog entries relating to client C,
interactions performed by a knowledge worker by
knowledge worker,

e the number of new products that have been imple-
mented in a given year (for the last 5 years) in the
company or the number of completed research top-
ics in a given year (for the last 5 years) or the num-
ber of patents in a given year (for the last 5 years).

The following section describes the item measurement
and data collection carried out in the research.

3 Measures and methods

Before the survey was carried out, it was assumed that
those employees who took part in the research would
realize at least 80% of the defined activities in the sales
department (see Fig. 2) and use the defined employee
web logs to support this work.

A survey was conducted in Poland to test the research
model. The data for this study were collected from 40
knowledge workers from sales departments in five
small and medium-sized enterprises (SMEs) that ex-
ploit the use of employee web logs. These data were
collected between April and May 2013 through the use
of direct interviews with respondents, who in this case
were product managers of sales departments. The indi-
cators (monthly numbers of blog entries relating
to client C,,neN created by knowledge workers) in-
clude measures to show the value of the impact of in-
formation sharing among knowledge workers within
a company on a firm’s effectiveness.

The firm’s effectiveness level is defined as the degree
to which the growth of the Polish firm’s effectiveness
level is affected from the information sharing through
employee web logs among knowledge workers.
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4 A model for knowledge worker information
support using the GMDH method

This section extends the previous analysis by dealing
with the question of whether or not the sharing of in-
formation between knowledge workers has an impact

In order to obtain the relevant information, each em-
ployee was required to complete a questionnaire.
It defined each product manager in the sales department
as: W; — 0-2 years in a company; W, — 2-3 years
in a company; W3 — 3-5 years in a company, W4 — 5-7
years in a company; W5 — 7-10 years in a company; W

on the effectiveness of a firm. Formally, this section is — 10-14 years in a company; W; — 14-20 years

characterized by the assumption that each knowledge in a company, Wy — more than 20 years in a company.

worker’s blog entry relating to clients should be shared

. The author received the data from each company
with other knowledge workers and employees of the

. for 2012 (see Table 2).
Table 2. Research results
E |l | | |wvw v |~ | ®»
% | 2|8 |2|E 2|2 |2
lé/ic;Ar;tﬁly number of blog entries relating to client ) 3 3 ) 1 1 1 1
—_ Monthly number of blog entries relating to client C, 4 3 3 3 2 2 1 1
g Monthly number of blog entries relating to client Cs 3 4 4 3 2 2 2 1
Monthly number of blog entries relating to client C4 2 4 4 4 1 1 1 1
Monthly number of blog entries relating to client Cs 2 4 4 4 2 2 1 1
Monthly number of blog entries relating to client C, 4 4 3 2 2 2 1 1
~ Monthly number of blog entries relating to client C, 3 3 2 2 2 2 2 2
E Monthly number of blog entries relating to client Cs 3 3 3 3 2 2 2 2
g Monthly number of blog entries relating to client Cy4 4 5 5 4 3 3 3 3
Monthly number of blog entries relating to client Cs 4 3 3 3 3 2 2 1
Monthly number of blog entries relating to client C, 2 2 2 2 2 2 1 1
- Monthly number of blog entries relating to client C, 1 1 2 2 1 1 1 3
E Monthly number of blog entries relating to client Cs 3 3 3 3 2 2 2 2
g Monthly number of blog entries relating to client Cy4 2 2 2 2 1 1 1 1
Monthly number of blog entries relating to client Cs 1 2 2 1 1 1 1 1
Monthly number of blog entries relating to client C, 4 4 5 5 5 4 4 4
- Monthly number of blog entries relating to client C, 4 5 5 5 4 4 4 4
E Monthly number of blog entries relating to client Cs 4 4 4 4 5 5 4 4
g Monthly number of blog entries relating to client Cy4 5 5 5 4 4 4 4 4
Monthly number of blog entries relating to client Cs 4 4 4 3 3 3 2 2
Monthly number of blog entries relating to client C, 3 3 4 3 2 2 1 1
v Monthly number of blog entries relating to client C, 1 3 2 2 1 1 1 3
; Monthly number of blog entries relating to client C; 2 2 3 3 2 2 1 1
i Monthly number of blog entries relating to client C4 2 4 4 4 2 2 2 2
Monthly number of blog entries relating to client Cs 2 2 3 3 3 3 1 1
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The variables in the research model are 40 input varia-
bles defined as the monthly number of blog entries
relating to client C carried out by a knowledge worker
in the enterprise:

o if Y2 € <0;100> , it belongs to set 1,

€(101;200)

if "2 € , it belongs to set 2,

, it belongs to set 3,
, it belongs to set 4,

, it belongs to set 5.

The factors of the examination of the monthly number
of blog entries relating to each defined client were
based on feedback surveys and their sources are listed
here (Table 2):

The output variables (Table 3) in the research model
will be the vector of values of three factors: (yi)
the number of new products that have been implement-
ed in a given year (for the last 5 years):

if €<0;50> , it belongs to set 1,
¢ ¥ €(515100)
{

101;200)

, it belongs to set 2,

it V1 € , it belongs to set 3,

if N E <201 300> , it belongs to set 4,

o if 1€ <3 > , it belongs to set 5 [18].

(y2) the number of completed research topics in a given
year (for the last 5 years):

o if2€ <0;5> , it belongs to set 1,

o if2€ <6’10> , it belongs to set 2,
o if2€ <1 1’20> , it belongs to set 3,
o if2€ <21’30> , it belongs to set 4,
o if2€ <31’OO> , it belongs to set 5 [18].

(y3) and the number of patents in a given year (for the
last 5 years):

o if?”3 < <05> , it belongs to set 1,

if 3 € <6’10> , it belongs to set 2,

o if3€ <11 20> , it belongs to set 3,
o if € <2 > , it belongs to set 4,
o if3€ <3 > , it belongs to set 5 [18].

The factors of the examination of the monthly number
of blog entries relating to each defined client were
based on feedback surveys and their sources are listed
here (Table 3).

This study presents the possibility of defining a model
for knowledge worker information support using
the GMDH method. This enables the monthly number
of blog entries relating to clients that were created
by each knowledge worker and those of the values
of firm effectiveness to be determined. In accordance
with the data included in Table 2 and Table 3, all the
variations of the GMDH algorithms were investigated
in the consulting IT computer software system [18].

Table 3. Research results

fn (1) I;quinbir that (2) Number (3) Number
he?ve lf:;rlf i?n uli:rilen ted of completed research of patents in a given year
ina giVGIII) year topics in a given year (for the last 5 years)
(for the last 5 years) (for the last 5 years)
SME1 1 3 1
SME2 2 5 1
SME3 1 1 1
SME4 4 5 1
SMES 1 4 1
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Figure 3. The variations of the GMDH algorithms in the consulting IT computer software system

As a result of the implementation of the algorithm,
the best possible polynomial was obtained; this was
characterized by the lowest value criteria for regularity
assigned to the pair object. The algorithm evolution
process was completed on the second iteration.

In this way, the best polynomials are chosen; which is
the one with the smallest error of modeling:

e Model 1

Y1(szBws) =2.89 + 229sz - 737Bw§
—0.67Bw,”+ 5.05Bws” — 1.06Bw:Bws

where:

Bw, — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W

y; — number of new products that have been imple-
mented in a given year (for the last 5 years)

e Model 2

y1(Bw3BW8) =-0.01 + 104Bw3 - 002BW8
—0.07Byw;s>+ 0.01Bws” + 0.06By;Bws

where:

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W3

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker Wg

y, — number of completed research topics in a given
year (for the last 5 years).
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e Model 3

Y3(Bw3Bw5) =0.69 + OOIng, + 031Bw5
+0.04By;” — 0.00Bys” — 0.18Bw;Bws

where:

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W3

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W

y3 — number of patents in a given year (for the last 5
years).

It should be noted, that the monthly number of blog
entries relating to clients, which were created
by knowledge workers defined as W, and Wy are criti-
cal for new product development in the company, those
created by knowledge workers defined as W3 and Wy
for completed research project development, and those
created by knowledge workers defined as W3 and W;
for patent development.

Knowledge worker W, is one who has worked in the
company for max. 3 years, W3 max. 5 years, Ws max.
10 years, and W¢ max. 14 years. According to Fabrizio
[7], personal knowledge relationships are critical for
innovation development. Therefore, I maintain that a
firm needs a specific mix of knowledge worker collab-
oration in different developmental phases; and this
collaboration increases the number of new prod-
uct/research projects and patent development within
a firm.

To illustrate the use of the determined models, I will
consider a manufacturing company that produces parts
for the multifamily housing construction. The company
decides that it needs to maintain its level of innovation.
In the sales department of this company, the web logs
are used by product managers.

So, it can be simulated the number of new products in
a company/year according to Model 1:

YI(BWZBW6) =2.89 + 229sz - 737BW6
—0.67Bw>” + 5.05Bws— 1.06Byw:Bwe
where:

Bw, — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W,

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W

y; — number of new products that have been imple-
mented in a given year (for the last 5 years)

So, if a product manger in the sales department works
in a company for 2-3 years and enters 100 monthly
blogs relating to the client, and the second employee
(a product manager) works in a company for 10-14
years and increases the monthly use of the blog related
to the client, then the number of new products in
a company will be:

e 1.13 new products/year, if the second employee
works in a company for 10-14 years and enters 100
monthly blogs related to the client,

e 7.85 new products/year, if the second employee
works in a company for 10-14 years and enters 200
monthly blogs related to the client,

e 24.67 new products/year, if the second employee
works in a company for 10-14 years and enters 300
monthly blogs related to the client,

e 51.59 new products/year, if the second employee
works in a company for 10-14 years and enters 400
monthly blogs related to the client,

e 88.61 new products/year, if the second employee
works in a company for 10-14 years and enters
more than 400 monthly blogs related to the client.

If a product manger in the sales department works in
a company for 2-3 years and enters 200 monthly blogs
relating to client, and the second employee (a product
manager) works in a company for 10-14 years increases
the monthly use of the blog related to the client,
the number of new products in a company will be:

e 0.35 new products/year, if the second employee
works in a company for 10-14 years and enters 100
blogs related to the client,

e 6.01 new products/year, if the second employee
works in a company for 10-14 years and enters 200
monthly blogs related to the client,

e 21.77 new products/year, if the second employee
works in a company for 10-14 years and enters 300
monthly blogs related to the client,

e 47.63 new products/year, if the second employee
works in a company for 10-14 years and enters 400
monthly blogs related to the client,

e 83.59 new products/year, if the second employee
works in a company for 10-14 years and enters
more than 400 monthly blogs related to the client.
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100,00

The estimated value of the number of new products in a
manufacturing company
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Figure 4. The estimated value of the number of new products in a manufacturing company

If a product manager in the sales department works in
a company for 2-3 years and enters 300 monthly blogs
related to the client, and the second employee (a prod-
uct manager) works in a company for 10-14 years
and increases the monthly use of the blogs related
to the client, the number of new products in a company
will be:

o unfortunately —1.77 new products/year, if the sec-
ond employee works in a company for 10-14 years
and enters 100 monthly blogs related to the client,

e 2.83 new products/year, if the second employee
works in a company for 10-14 years and enters 200
monthly blogs related to the client,

e 17.53 new products/year, if the second employee
works in a company for 10-14 years and enters 300
monthly blogs related to the client,

e 42.33 new products/year, if the second employee
works in a company for 10-14 years and enters 400
monthly blogs related to the client,

e 77.23 new products/year, if the second employee
works in a company for 10-14 years and enters
more than 400 monthly blogs related to the client.

If a product manager in the sales department works in
a company for 2-3 years and enters 400 monthly blogs
related to client, and the second employee (a product
manager) works in a company for 10-14 years
and increases the monthly use of the blogs related

to the client, the number of new products in a company
will be:

¢ unfortunately —5.23 new products/year, if the sec-
ond employee works in a company for 10-14 years
and enters 100 monthly blogs related to the client,

¢ unfortunately —1.69 new products/year, if the sec-
ond employee works in a company for 10-14 years
and enters 200 monthly blogs related to the client,

e 11.95 new products/year, if the second employee
works in a company for 10-14 years and enters 300
monthly blogs related to the client,

e 35.69 new products/year, if the second employee
works in a company for 10-14 years and enters 400
monthly blogs related to the client,

e 69.53 new products/year, if the second employee
works in a company for 10-14 years and enters
more than 400 monthly blogs related to the client.

And finally, if both employees enter more than 400
monthly blogs related to the client, the number of new
products in a company will be:

e —10.03 new products/year, if the second employee
works in a company for 10-14 years and enters 100
monthly blogs related to the client,

e —7.55 new products/year, if the second employee

works in a company for 10-14 years and enters 200
monthly blogs related to the client,
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Figure 5. The estimated value of the number of completed research topics
in a year in a manufacturing company

e 5.03 new products/year, if the second employee
works in a company for 10-14 years and enters 300
monthly blogs related to the client,

e 27.71 new products/year, if the second employee
works in a company for 10-14 years and enters 400
monthly blogs related to the client,

e 60.49 new products/year, if the second employee
works in a company for 10-14 years and enters
more than 400 monthly blogs related to the client.

The estimated value of the number of new products in
a manufacturing company is presented in Fig. 4.

It is noted, on the basis of the presented simulations
that, the higher the frequency of the information shar-
ing via web logs among employees, the higher
the number of new products in the company. The dif-
ferent frequency of the use of web logs among employ-
ees unfortunately leads to a decrease in the number
of new products.

In the same way, it can be simulated the number
of completed research topics in a year in a manufactur-
ing company according to Model 2 (see Fig. 5):

y2(Bw3ng) =-0.01 + 104Bw3 - 002BW8
—0.07Bw;3>+ 0.01Bws” + 0.06Bw;Bws

where:

Bws; — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W3

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker Wy

y, — number of completed research topics in a given
year (for the last 5 years).

It is noted, on the basis of the presented simulations,
that the higher frequency of the information sharing
via web logos among employee that the higher number
of completed research topics in a year.

And it can be simulated the number of patents in a year
in a manufacturing company according to Model 3 (see
Fig. 6):

Y3(Bw3Bw5) =0.69 + OOIBw3 + O31Bw5
+0.04Byw;3” — 0.00Bys° — 0.18Byw;Bws
where:

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker W3

Bws — monthly number of blog entries relating to cli-
ents that were created by knowledge worker Ws

y; — number of patents in a given year (for the last 5
years).
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Figure 6. The estimated value of the number of patents in a year in a manufacturing company

Unfortunately, it is noted, on the basis of the presented
simulations, that the higher frequency of the infor-
mation sharing via web logs among employee leads
to a decrease in the number of patents in a year in
a manufacturing company.

The results of this study validate the existence of
a direct effect on the effectiveness of a firm in the con-
text of information sharing among knowledge workers
who are supported by employee web logs. The litera-
ture commonly points out that IT affects the perfor-
mance of a firm, but the effects are sometimes depend-
ent upon the particular alignment of such IT with
a firm’s strategy, structure, and environment [15, 22].
However, it seems that information sharing among
knowledge workers supported by employee web logs
has a clear impact on the effectiveness of a firm.

5 Conclusions

This section of the paper summarizes the new findings
of this study and discusses the related implications.
The results of this study demonstrate the clear
and measurable existence of a positive effect of infor-
mation sharing among knowledge workers supported
by web logs on the effectiveness of a firm. Specifically,
the results reveal these effects on the number of
a firm’s new product/research topics and patent devel-
opments. Transparency in customer information flow
supported by employee web logs may facilitate

the information needed to enhance innovation at the
company level. This is even more important in Poland,
as well as in other developing economies, where
the external environment of the market changes rapidly.

Like all studies, this one has certain limitations that
further research should aim to overcome. First, because
the intention is to analyze Polish companies, this study
focuses on Polish knowledge workers. It would be
unwise to generalize the findings too broadly to other
countries. Furthermore, all the variables were measured
at the same moment in time. So, it would be useful
to provide such research over a longer time period
and at different stages. These conclusions and limita-
tions suggest proposals for future research directions,
such as exploring additional factors that could improve
the effect of the collaboration of knowledge workers
on the effectiveness of a firm.
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Abstract: In the present paper, we propose a new approach to investigate the logistic function, which is
commonly used in mathematical models in economics and management. The approach is based on indicat-
ing in a given time series, having a logistic trend, some characteristic points corresponding to zeroes of suc-
cessive derivatives of the logistic function. We also give examples of application of this method.

Keywords: Logistic equation, logistic function, time series, Eulerian numbers, Riccati’s differential equation,

mathematical models.

1 Introduction

The logistic equation is defined as

u'(t) = et —u), u(0) =u, >0, (D)
where:
t is time,

u =u(t) is an unknown function,

¢, U,,, areconstants.

max
The constant y _ is called the saturation level.
The integral curve u =u(¢) of the equation (1), ful-
filling the condition 0<u(f)<u,, is known as the
logistic function.

Many of economic phenomena, also related to the man-
agement follows equation (1) (see papers [3, 4, 5, 9, 10,
and 11]).

A phenomenon described by equation (1) and function
u(t) has an important property that the rate of growth

u'(¢) is proportional to the level already achieved, i.e.
u(t).

On the other hand, if () is sufficiently large, then the
factor (u,, —u) is more and more significant and its
influence inhibits further growth of the function u(z).
Mathematically equation (1) is the first order ordinary

differential equation, which is easily solved by the
method of the separation of variables.

The main idea of the present paper is to look, among
the data of a given time series, for some characteristic
points, which correspond to zeroes of derivatives of the
logistic function. One of these points is clearly

the point corresponding to the inflection point (i.e. the
zero of u'") of the logistic curve at which, as is well
known, the logistic function takes the value » /2. For

a sufficiently long time series, the point corresponding
to the inflection point is easy to locate, even from the
graph. If the data were collected for the time points
spaced equally, then, instead of estimating the values
of the first derivative, it is sufficient to calculate suc-
cessive differences and seek the maximum for them.

What we can do, however, when the time series is not
long enough, and we expect that the investigated phe-
nomenon follows the logistic curve? When the phe-
nomenon is on early stage of growth and the data is
available only in a relatively short time interval? Statis-
tical methods for estimating the parameters of the lo-
gistic function based, for example, on the method of the
nonlinear least squares may be unreliable, because
functions having significantly different values of the
saturation level may produce only slightly differing
error values. A way to explanation of the situation
seems in seeking, in the time series, points correspond-
ing to zeroes of successive derivatives of the logistic
function. For equally spaced time points, this is equiva-
lent to calculating successive differences. For example,
as we will see in Section 3, the zero of the third deriva-

""" (i.e., the extreme (maximum) of the second

tive u
derivative u'") occurs at the point where the value

of the logistic function is approximately 0.211u

max
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2 Logistic equation and logistic function

We rewrite the logistic equation (1) into the following,
more convenient form, where the constant ¢,, for com-

putational reasons, is written as ¢, = c/u,,, :

< u(u,, —u), u) =u,. ()

max

u'(t) =
After solving equation (2), we get the logistic function
in the following form

O =~ N W » O O N 0

Figure 1. Logistic function with parameters: y

In order to understand the further reasoning, we have
to introduce the so-called Eulerian numbers (see for
instance Graham et al. [2]). Let {a,,a,,.,a,} be

a permutation of the set {1,2,...,n}. Then {a;,a;,} is

an ascent of the permutation, if a,<a,,- The Eulerian

number denoted by <”> is defined as the number
k

of permutations of the set {1,2...,n} having k ascents
(k=0,1,2,..,n—1). For n=3
the identity permutation {1,2,3} has two ascents,
namely {1, 2} and {2,3}, and {3, 2,1} has no ascents.

Each of the other four permutations of the set has ex-
actly one ascent. Thus,

e e

example, for

u(l) = —me 3)
1+ae

where constant a appears in the integration process

and is connected with the initial condition
u(0) = u, = e, therefore ; = Ymae “to .
l+a ,

Fig. 1 shows the graph of an exemplary logistic func-
tion with parameters ,  =7,a=17 and ¢=1.5.

=7,a=17 and c=1.5

max

The first few Eulerian numbers are given in the Table
1. It is well known that Eulerian numbers satisfy
the following relations:

(e
(ol

n k (n+1 ) .
<k>—;(—1)( ; J(k—]+l) )
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Table 1. Eulerian numbers

: AR AR
1 2 3 4 5

0

1 0

2 1 0

3 4 1 0

4 11 11 1 0

5 26 66 26 1 0

6 57 302 302 57 1

7 120 1191 2416 1191 120

Equation (2) is a particular case of the following Ric-
cati differential equation with constant coefficients

u' () =r(u—u)(u—u,). “4)
On the right hand side of equation (4) is a quadratic
function of the variable u with coefficient 7 of u’

and having roots u;,u,. The constants » # 0, u,, u,

can be generally the real or complex numbers.

If u(¢) is a solution of equation (4), then there is known
a formula for the 7 th derivative " (¢), (n=2,3,4,...)
of u(r), expressing it as a polynomial of the function

u(t) itself:

u™ (1) = r"[<n>(u—u Wu —u,)” +<n>(u—u Yi(u —u,)"!
0 1 2 1 1 2

+ <n>(u —u1)3(u —uz)’“2 + ... +< " >(u —u,)" (u —uz)] &)
2 n-—1

k=0

— rl”_1 n k+1 n—k
=r k (u—uy) (u—u,)

where n=2, 3,....

The above formula (5) has been discussed during
the Conference ICNAAM 2006 (September 2006) held
in Greece and it appeared, with an inductive proof,
in paper [6] (see also [7]). Independently, the formula
has been considered and proved, with a proof based
on generating functions, by Franssens [1].

The polynomial, of order (»+1) of the variable u, ap-

pearing on the right hand side of equation (5) is known
in the literature as the derivative polynomial. It can be

proved (see [8]) that all (n+1) roots of the polynomi-
al are simple and lie in the interval [u,,u,]. The de-

rivative polynomials were intensively studied recently.

3 Further properties of the logistic function
and its derivatives

Formula (5) applied to the particular form (2) of the
logistic equation is as follows:

u“”(r)—[— : J -”ZI<Z>u“1<u—um)”.(6>

max k=0

The polynomial of the variable u, of order (n+1)

on the right hand side of (6) is uniform in the sense
of the following remark.
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. s n—1
Remark 1. If a number u,, is the root of the polynomi P )= (-1)” Z<n>” 1)k )
al on the right hand side of (6) i.e., =0 \k

n-1 . . ) Let us write down, using formula (6) and the notation
;) k N O of (8) the first few derivatives of the logistic function,
which fulfills equation (2).

g . n+l
then dividing both sides of (7) by u,,,, we get By Remark 1 we can assume, without loss of the gen-

n-l kel n-k erality, that u__ =1 and c=1.
o) () o o

o \k /\ u u . .
k=0 We obtain successively:

Thus, u, is a root of the derivative polynomial on the

right hand side of (6), if u,/u

ynomial

is the root of the pol-

max

u'@)y=u(l-u)=-u(u-1)=P,(u),
w'O)=uw-1"+u’(u-1)= P (u),
u"'(t)=-uw-1)"-4u* (-1 -u>(u—-1) = P,(u),
uP O =u@ -+ 11w -1+ 11w -7 +u*(u-1) = Py(u),
WO ()= —u(u-1)5—26u’(u—1)* —66u’(u—-1)>-26u*(u-1)>
—uS(u—1) = P, ().
All roots of the polynomials P, (1), (k =3,4,5,6) can be calculated explicitely, so the polynomials can be fac-

tored and we get

P (u)=2u(u —1)(u —lj,

2
P = _6u(u_1)(u_1_£j(u_1+ﬁ}
Py(u) = 24 u(u _1)(u —lj[u _l_ﬁj[” _1+\/g}
P = 120 u(u —l{u e JW][ i m]
2 60 > =

2 60 2 60

(u _l+ 4/30(15 —~/105) I” _l+ 4/30(15 ++/105 )J

Therefore, the least positive roots of the polynomials are

P,(u): %—%?zmmL
P(u): ;—fz0,0917,
J30(15 + /105
Py L3005+ )~ 0,0413,
¢ 2 60
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Thus, by using Remark 1 we see that, for example, if at
some point of time 7, (the least possible) u'"(z,) =0
(u"(¢,) 1s a local maximum), then the value of the lo-

gistic function at this point is u(z,) = 0,211u

max *

In Fig. 7, we see two characteristic points of the exem-
plary logistic curve (with the same parameters as on
Fig. 1) the inflection point (zero of the second deriva-
tive u''(¢)) and the zero of the third derivative »''(¢).

0.3
0.25
0.2
0.15
0.1
0.05

0
0 0.1

Similar conclusions can be drawn for the least zeroes
of the ™ (f) (the polynomial P.(u) is used in this
case) or 4 (¢) (P,(u)) with the constants given above.
In Fig. 2—6 below, we can see graphs of the derivative
polynomials P,(u) for k=2,3,4,5,6 respectively,
for u[0,1]. The polynomials are symmetric (even

or odd) with respect to the point u =1/2.

02 03 04 05 06 07 08 09 1

Figure 2. Polynomial P,(u)

Figure 3. Polynomial P;(u)
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Figure 4. Polynomial P4(u)
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Figure. 5. Polynomial Ps(u)
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Figure 6. Polynomial Pg(u)
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Figure 7. Two characteristic points of the logistic curve
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4 Some applications of the method

4.1 Loyalty cards in a chain of stores

The data in the Table 2 represent the number of loyalty
cards (NLC) issued in a large chain of stores in Poland.
The observations relate to the period December 2011—
November 2013 (e.g., 47/12 means forty-seventh week
of the year 2012).
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200 000 -
150 000 -
100 000 ,o+*
50 000 -
0 :

In the initial period of time, covering the first 2 or 3
months, the phenomenon was a fairly rapid process,
due to Christmas, New Year and a big promotional
campaign. Then the situation stabilised and in the next
weeks the total number of loyalty cards (Total NLC)
proceeded according to a logistic curve. Fig. 8 shows
the total number of issued cards starting from the tenth
week of all observations.

.
PYYSITY R 444
coset® XX 244
('3
oo
o

0 20

60 80 100

Figure 8. The total number of loyalty cards issued (Total NLC)
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Table 2. The number of loyalty cards issued (NLC)
Week NLC Week NLC Week NLC Week NLC
48/11 7236 23/12 4307 50/12 7741 25/13 2077
49/11 11904 24/12 5776 51/12 8950 26/13 1889
50/11 12887 25/12 5561 52/12 3447 2713 1686
51/11 10665 26/12 5521 01/13 3510 28/13 1651
52/11 5616 27/12 5525 02/13 6334 29/13 1402
01/12 7133 28/12 5625 03/13 6793 30/13 1247
02/12 8428 29/12 5393 04/13 6846 31/13 2026
03/12 7263 30/12 5132 05/13 5764 32/13 1847
04/12 7135 31/12 5768 06/13 5803 33/13 899
05/12 7038 32/12 5826 07/13 5121 34/13 1132
06/12 6173 33/12 4683 08/13 4223 35/13 1920
07/12 5061 34/12 5337 09/13 4955 36/13 1551
08/12 4237 35/12 7216 10/13 3939 37/13 1172
09/12 4953 36/12 6396 11/13 3566 38/13 935
10/12 5536 37/12 5325 12/13 7844 39/13 903
11/12 5387 38/12 4421 13/13 5085 40/13 826
12/12 4868 39/12 4111 14/13 3158 41/13 619
13/12 4673 40/12 4343 15/13 3550 42/13 840
14/12 3496 41/12 4462 16/13 4468 43/13 701
15/12 5474 42/12 3780 17/13 3498 44/13 601
16/12 5576 43/12 4048 18/13 3726 45/13 882
17/12 5245 44/12 3708 19/13 2339 46/13 775
18/12 5196 45/12 3474 20/13 2628 47/13 849
19/12 5563 46/12 4462 21/13 2708 48/13 1238
20/12 5252 4712 3957 22/13 3482
21/12 4616 48/12 5405 23/13 2142
22/12 5690 49/12 7913 24/13 2710
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Figure 9. Initial data

We will try to use, to the above data, our theory de-
scribed in the earlier sections. Let us take into account
the first ten observations from the Fig. 8 (see the sec-
ond and third columns of the Table 3 and Fig. 9).
We calculate the successive differences for the data.
By the second central difference (SCD) at time ¢ of an
equally spaced time series {y,}, (1=0,1,2,3,..,n), we

mean the number given by the formula

(yz+1 _2)/, +yl—l)/2‘

The calculations are shown in Table 3. Instead of using
SCD, we could use the second left differences (SLD)
at time ¢ given by the formula:

(yt _2yt—1 +yt—2)/2

We see that the first local maximal value of the second
central difference, 358, is taken for r=3 where
the total number of issued loyalty cards is 100,776.
Therefore, using comments from Section 3, we can
estimate the saturation level as:

u,, =100,776/0.211=477,611

Because the value of SCD at point ¢ is equal to the val-
ue of SLD at ¢ + 1, then using in the decision the last
one, leads to the estimation:

U, =105,729/0.211=501,085

Table 3. Second central differences (SCD) for the initial observations

Week No (9 Total NLC SCD
05/12 0 85305

06/12 1 91478 -556
07/12 2 96539 —412
08/12 3 100776 358
09/12 4 105729 291.5
10/12 5 111265 —74.5
11/12 6 116652 -259.5
12/12 7 121520 -9.5
13/12 126193 —588.5
14/12 9 129689
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Table 4. Diffusion of mobile telephony for Germany and Slovak Republic

Year Germany SCD Slovak Republic SCD
1995 0.05 0.01

1996 0.07 0.005 0.01 0.015
1997 0.1 0.02 0.04 0.01
1998 0.17 0.02 0.09 —-0.01
1999 0.28 0.095 0.12 0.04
2000 0.58 -0.105 0.23 0.03
2001 0.67 —-0.025 0.4 -0.015
2002 0.71 0.01 0.54 0
2003 0.77 0.01 0.68 -0.015
2004 0.85 0.01 0.79 -0.03
2005 0.95 -0.015 0.84 0.01
2006 1.02 0.03 0.91 0.07
2007 1.15 —0.005 1.12 —-0.155
2008 1.27 —0.065 1.02 0.045
2009 1.26 —-0.095 1.01 0.045
2010 1.06 0.12 1.09 —-0.035
2011 1.1 —-0.01 1.1 0.005
2012 1.12 1.12

Otherwise, we could find a polynomial, which best fits
the data in the sense of the least square method
and then investigate its second derivative for a maxi-
mum. Such polynomial, e.g. of order four, is as follows

f(x)=-1.6807 x* +30.515 x°
— 206 .23 x* + 5610 .1x + 85584

and its second derivative
f''(x)=-20,16 x> + 183,09 x — 412 ,46

has a maximum at the point x = 4.5 . The value
of f(x) atthispointis f(4.5) = 108,745 . Thus, we
can estimate by starting a project to introduce a loyalty
card, e.g. in a chain of stores, we could use the logistic
curve to determine the increase in the number of loyal
customers. At the same time, we could develop a pro-
motion plan for the recruited persons, so that the budget
of a given period of time (e.g., for a year) had a chance
to be in a real way achieved.

During the project, the model created by the logistic
curve allows us to monitor the effectiveness of the

project, to draw conclusions and make appropriate
decisions if there were derogations from our previous
assumptions.

4.2  Diffusion of mobile telephones
in two countries

Recently many papers have been published, which
were devoted to mathematical modelling of the per-
centage diffusion over the population of mobile tele-
phone for different countries (see [3, 5, 10 and 11]).

Consider two European countries, one with a stable
and well-developed economy — Germany and the sec-
ond, relatively recently accepted into the European
Union — Slovak Republic, which transformed from
a centrally planned to a market-driven economy. Table
4 shows the rate of mobile telephone subscriptions per
one inhabitant in the two countries (see also Fig. 10 and
11).
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Figure 10. Rate of mobile telephone subscriptions per one inhabitant in Slovak Republic
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Table 5. The quantity of medical devices purchased (QMD)

Month QMD Month QMD Month QMD Month QMD
06/09 3 03/10 23 12/10 15 09/11 16
07/09 12 04/10 8 01/11 4 10/11 17
08/09 8 05/10 20 02/11 11 11/11 25
09/09 17 06/10 11 03/11 8 12/11 12
10/09 22 07/10 10 04/11 8 01/12 8
11/09 30 08/10 15 05/11 5 02/12 5
12/09 15 09/10 10 06/11 9 03/12 5
01/10 11 10/10 17 07/11 12

02/10 4 11/10 16 08/11 11

The data, corresponding to the period from 2000 to
2012, were collected from the International Telecom-
munication Union (ITU, http://www.itu.int) and these
corresponding to the period 1995-1999 were extracted
from the paper C. Michalakelis, T. Sphicopoulos [5].

On the graph for Germany (see Fig. 11) are seen two
perturbations and changes in the trend. They were
probably caused by early 2000s recession, which main-
ly occurred in developed countries and financial crisis
of 2007-2008, which led to the 2008-2012 global re-
cession. However in years 1995-2000, the shape well
fits the logistic curve and we see from Table 4 that
SCD clearly takes its maximal value at the point 0.28.

Thus, the estimated saturation level is u,,,, = 0.28/0.211
= 1.327. It seems interesting to note that, despite of the
perturbations described above, a similar level has been
reached in 2013, and was equal 1,301. !

For fast-growing economy of Slovak Republic,
the crises have not had much impact on the level
of diffusion. Maximum of SCD, for the initial observa-
tions, is not as explicit as previously and should be
fixed somewhere in the interval [0.12, 0.23]. Therefore,
the estimated level of saturation is from 0.12/0.211 =
0.57 t0 0.23/0.211 = 0.109.

Let us note that SLD indicator would give us, in this

case, the value of saturation level in the interval from
0.23/0.211 =1.09 to 0.4/0.211 = 1.89.

! ‘Research and Markets Adds Report: Germany - Telecoms, IP Net-
works and Digital Media’. TMC News, 12 June 2013. (retrieved
5.11.2013).

4.3 Purchases of certain medical devices

The data in Table 5 relate to some specific medical
devices used in the diagnosis and treatment of patients.
These products are used in public and private medical
institutions.

The main users are public institutions, which buy these
products using public funds in accordance with
the ‘Public Procurement Law’.

The average lifetime of the product is about 3 years.
After this period, the device is subjected to a major
renovation restoring its full functionality or is ex-
changed for a new one. The specificity of purchases
from the budget indicates that purchases of these prod-
ucts are usually made in the fourth quarter of the calen-
dar year. Increasing demand for these products contrib-
ute to periodic health programs implemented under

Fig. 12 shows the total quantity of purchases (on the
horizontal axis the first month denotes 06/09 i.e., June
2009).

We see that only the initial data fit a logistic curve
and then the phenomenon is no longer of such a nature.
However, the maximum of SLD is reached in Novem-
ber 2009, where the total purchases are 92 devices.
The estimated saturation level is

u,, =92/0.211 = 436

and it seems to be a quite good forecast of its real
value.
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Figure 12. Total quantity of medical devices purchased

5 Conclusions and future works

In this paper, we have presented a method to study
time series having the logistic trend. The approach is
based on indicating some characteristic points corre-
sponding to zeroes of successive derivatives of the
logistic function in the data. We gave a general formula
for the nth derivative of the logistic function, express-
ing it in terms of the derivative polynomials and Eu-
lerian numbers. Then, we have computed first few de-
rivatives and calculated zeroes of the corresponding
derivative polynomials. It seems that from a practical
point of view, especially with relatively small number
of initial data, particularly significant is the leading
zero of the third derivative, where the logistic function
takes value 0.211u,,4,.

We have shown the usefulness of our method with
examples related to economics and management.
We have demonstrated that when a phenomenon is at
its early stages of development, then the saturation
level may be effectively predicted.

We believe that this approach should be used together
with existing methods, e.g. the nonlinear least squares
method.

In our next research works, we will apply a similar idea
for other mathematical models used in economics
and management as Gompertz and Bass curves.
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1 Introduction vidual needs of the employees, showing them which

In the subject literature, it is underlined that motivation
is a set of many single motives, which influence hu-
mans to various degrees [2, p. 167]. It is a force that
drives people to take action and directs human pursuit
of goals. The basis of these motives can be found in the
needs that determine certain human behaviors meant
to fulfill those needs, as well as the aims individuals
either set for themselves or are externally imposed
upon them. The needs indicated are understood as
a state of the organism caused by a certain lack, which
triggers internal imbalance of the organism and im-
pedes the process of life and development. A need has
a dynamic nature and its appearance can produce
or start a process, which will direct an individual into
undertaking certain actions in order to satisfy it. A need
becomes a motive once it has been driven to a certain
degree of intensity and thus prompts one to take action.

While drawing up motivational schemes, managers
should be aware that, as regards employees, the work
process touches not only the issue of remuneration, but
also the opportunity to establish interpersonal relation-
ships, improve self-esteem, be praised, develop and feel
contentment and satisfaction. This is why the system
of motivators should be selected according to the indi-

behaviors and actions are promoted, and which ones
should be avoided in the workplace.

2 Empirical research analysis

The question whether a company having introduced
new management methods has met with reluctance
on the part of its employees (SEE Diagram 1) has been
answered by 101 respondents, 43% of whom (43 peo-
ple surveyed) answered affirmatively. Any introduction
of changes in organizations provokes anxiety within
the working personnel. A company, which is unable
to implement  innovative = management  methods
and communicate these changes to the outside world,

no longer counts in the modern world economy.

Employees are afraid of changes as they are sure
that they might lose something of special value to them.
Another reason for the reluctance towards change is
the difference in the employees’ and the employer’s
analysis of the situation. Some employees oppose
change as they fear they might have to acquire neces-
sary new skills and improve their qualifications.
Yet another reason might be leaving a team of friendly
employees.
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Diagram 1. The range of employees’ opposition with regard to the implementation
of new management methods in a company
(source: the authors’ own study based on empirical research - the research included 216 respondents)

On the other hand, 33% of the respondents (33 people
surveyed) answered negatively. This attitude indicates
the respondents’ understanding of new management
methods, acceptance of what is consciously being in-
troduced, organized and controlled by the company’s
managing personnel. It is necessary that employees
accept the process of change as it is they who deter-
mine the success of the change project in an organiza-
tion.

Twenty-four percent of the respondents answered that
they did not know. This figure may indicate that
the respondents in question are not interested in what is
happening in the enterprise or that they do not identify
with the company, because either they are employed
on the basis of casual contracts or they do not plan
to work in the company in the future.

Looking at Diagram 1, it has to be pointed out that the
proper use of the opposition might bring more desirable
effects than confrontation or not taking the case into
consideration.

Opposition derives from the fear of the unknown
or of failure, from lack of information, threat of losing
the current status, lack of perceptible benefits, mistrust,
negative reactions and threats, fear of losing informal
relationships, as well as from a high level of anxiety
and stress. Knowing the source of the opposition

and anticipating it may open the door to using this situ-
ation effectively. The reluctance of employees stems
from the fear that they will have to face various situa-
tions, which might be the consequence of the restruc-
turing of the company or its production scheme.
In companies where informal relationships are wrongly
structured, managing staff and employees working
in different functional departments hate one another.
If the employees and the managing personnel are fo-
cused on their own interest rather than their company’s
aims, the opposition will be exceptionally large
and impossible to overcome.

The data in Diagram 2 shows that as many as 56 re-
spondents (16% of the overall number of those sur-
veyed) stated that some of the most important factors
that motivate managerial staff and regular employees
to implement new management methods in a company
are financial means and the company’s success. Fewer
respondents (53 people, 15% of the total number
of those surveyed), indicated that the motivating factor
was career advancement. Some employees will be sat-
isfied when their basic material needs are fulfilled,
other will need more complex professional challenges.
Improving competences guarantees success of employ-
ees on the labor market. A crucial motivator prompting
workers to act in the best interest of the company is the
opportunity for self-development [7, p. 213].
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Diagram 2. Factors motivating managerial staff and employees to implement new management methods
(source: the authors’ own study based on empirical research - the research included 216 respondents)

As many as 44 respondents (12% of those surveyed)
were in favor of enhancing the company’s and their
own prestige with the introduction of new management
methods, whereas 29 respondents (8% of those sur-
veyed) declared that praise and high self-esteem are
some of the most motivating factors. Praise ought to be
concrete and clear, based on the effects observed
and effort made by the employee. Managers should
praise their employees before they complete their task,
at different stages of the task completion, as this is how
the employees strengthen their motivation and stamina.
Respondents know that their smallest success contrib-
utes to the overall prosperity of the company. Twenty-
four respondents (7% of those surveyed) stated that
it was the feeling of job security, which was crucial.
These days, it is necessary that enterprises, operating
in uncertainty and chaos, ensure that this basic need
is fulfilled.

Job security influences the quality of life of the workers
and their development. It can be deduced that when job
security is ensured, the employees are more motivated
to do their work and are not afraid of changes in the
company, which makes them work more effectively,
and thus helps the company accomplish its objectives.
Improving their position in the company structure was

signaled as important by 20 respondents (6% of those
surveyed). The authors of the article are not surprised
by this fact, as 96% of the respondents (70 people)
declared to have completed higher education
and as many as 39% of those surveyed hold the posi-
tion of specialist or chief expert. This matter was sub-
ject of the research conducted by the authors on the
issues of enhancing new concepts of managing busi-
ness development. The presentation of the research
scope is presented in another article [3, pp. 157-161].
The subject of the analysis is results of a survey con-
ducted in the months of January and February 2013 in
public and private enterprises of different sizes. Two
hundred and sixteen questionnaires were distributed
and completed. From the questionnaires returned, 101
were completed correctly. The survey was anonymous.
It can be inferred from the data obtained that introduc-
ing new concepts of management in a company will
contribute to employees’ promotion to higher positions.
As few as 5 respondents (1% of the total number) indi-
cated work-life balance, whereas 4 respondents (1%)
claimed that they did not know the factors that motivat-
ed managerial staff as well as employees to implement
new management methods.
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Diagram 3. Factors determining the introduction of new management methods in businesses (motivational function)
(source: the authors’ own study based on empirical research - the research included 216 respondents)

It can be understood that such aresponse was given
by employees who have worked for the company
for a relatively short period of time and do not yet
know motivational factors occurring in businesses.

The visualization of the responses in Diagram 2 with
regard to the factors that motivate employees and man-
agerial staff to use new methods of management needs
to be constantly assessed and revised. Introducing nov-
elties implies the necessity to understand organizational
behaviors towards them, which is why objectives
and measures facilitating the process need to be deter-
mined carefully. In addition, a map of changes leading
to the accomplishment of these objectives needs to be
drawn up, and factors influencing the success of the
approach chosen need to be identified. Introducing new
management methods requires monitoring the map
as well as making corrections if necessary, which will
make the use of new management methods possible.
The philosophy adopted ought to guarantee the follow-
ing:

e a vision of survival, development and expansion

in a turbulent environment,

o identification of employees and managerial staff
with the company’s vision, strategy and goals,

o predictable influence on the change process neces-
sary for the completion of the vision.

Diagram 3 illustrates the responses to the question what
the introduction of new management methods in busi-
nesses depends on as far as motivational factors are
concerned.

The analysis of the data indicates that the most frequent
determinant was work results (29%, 71 respondents).
The second element was workers’ competences (22%,
54 respondents). Competences of employees in busi-
nesses are understood as skills, experience as well
as qualifications to take decisions on different posi-
tions, which is why this factor was indicated by such
a big number of respondents, as it is a factor determin-
ing success for a given enterprise. Workers’ compe-
tences are crucial for the completion of tasks on given
positions and for proper functioning of the company.
Itis the employees’ competences that are a measure
of the economic, organizational and social performance
of the business. Another determinant was employees’
qualifications (19%, 45 respondents). It is qualifica-
tions, which are subject knowledge, expert knowledge
and expertise, which can be verified, measured
and estimated. A qualified employee is one who has
completed full-time education and has acquired
knowledge and practice in a given area of study
and who is legally authorized to work on a given post.
This is why this indication is so important with regard
to respondents who know their colleagues, as it is them,
their competences and qualifications that the success
of the company will depend on once new management
methods are introduced. As many as 43 respondents
(18% of those surveyed) indicated knowledge of em-
ployees. “Knowledge workers” is a new category
of workers in businesses.
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Their task is the productive use and exchange
of knowledge. It is their responsibility to create
and implement new ideas, thanks to which businesses
will adapt their strategies to the quickly changing tur-
bulent environment.

Their basic tasks are to search, exchange, link and
make use of knowledge inside and outside the compa-
ny. The level of teamwork was indicated by 10% of the
respondents (23 people surveyed). Only 1 person indi-
cated employment relationship (1% of the surveyed),
and 4 respondents (2% of the surveyed) said they did
not know what the introduction of new methods
in a business (motivational function) depended on.

The determinants of the introduction of new manage-
ment methods in completing the motivational function
(Diagram 3), in particular employees’ qualifications,
competences and knowledge as well as the results
of their work, allow the chief staff to specify strategic
areas of activity and focus in the fulfilling of business
models for the company. Workers’ knowledge
and competences make it easier to establish a company
policy and its game rules, which in consequence help
to take important decisions. It is necessary here that one
is aware of the importance of employees’ knowledge
and competences in the designing and redesigning
of the architecture of managing a business, and that
managerial staff and regular workers constantly need
to improve their qualifications.

To answer which of the pay functions are used in the
fulfillment of the motivational function in improving
new management methods, 35% of the respondents
indicated the motivational aspect (62 workers sur-
veyed). The instrumental function of motivation has
a psychological or economic aspect, or the two at
atime. The first of these aspects is understood as
a system of measures, which provoke emotional reac-
tions and human attitudes [6, pp. 59-61]. The elements
of the so-called psychological environment are the
worker’s duties, working conditions and position
he/she takes in the society, thanks to the position held
[9, p. 139]. The most important function of the econom-
ic aspect is using mechanisms that regulate the supply
of salaries and bonuses. However, it has to be stressed
that the economic aspect has a motivational function
when it is based on rational management. In the case it

expresses only ‘obligation motivation’, the influence
will be purely directive.

As many as 28% (49 respondents) indicated the income
function. The income function means that the salary
of employees is the main or quite often the only source
of income for them and their families. Earning a salary
is the deciding motive for undertaking work. This func-
tion underlines that income should be enough for the
worker to regain his/her ability to work and to regener-
ate physical and mental powers by providing the neces-
sary money to satisfy his/her elementary needs of life.

Only 33 respondents (19% of those surveyed) indicated
the cost function. The cost function is based on the
company’s costs related to paying employees salaries,
which are the company’s biggest cost. They are com-
prised of salaries and other employment-related costs,
both financial and in kind as well as social insurance
schemes [1, p. 19]. It needs to be underlined, however,
that the level and variety of salaries determine the qual-
ity and structure of the personnel, their professional
development and continuity of employment. Both
the level and the diversity of salaries should be adapted
to the system of values and expectations in a given
country, community, professional group, as societies
are very sensitive about salary issues. The social func-
tion was indicated by a slightly smaller number of re-
spondents (as many as 26, which is 15% of those sur-
veyed).

Remuneration system in a business determines social
relationships. It can be asserted that salaries have this
function “because they are a sign of prestige, recogni-
tion and values of given employees and professional
groups”. The level and variety of salaries determine
one’s position in the society, influence interpersonal
relationships and job satisfaction, as well as the occur-
rence of conflicts and strikes [8, p. 179]. Work that
can be considered difficult and requiring high qualifica-
tions and skills as well as considerable dedication ought
to be remunerated fairly and properly, otherwise
the rank of some professions loses its importance.

Only 6 respondents (3% of those surveyed) stated they
did know the functions that were used in their compa-

ny.
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Diagram 4. The functions of salaries used in the fulfillment of the motivational function
in enhancing new management methods
(source: the authors’ own study based on empirical research - the research included 216 respondents)

Presented in Diagram 4, the functions of salaries used
in the implementation of new management methods
make it easier for employees and managerial staff
to identify and accept their company’s strategies in the
times of risk and uncertainty. These functions also
make for the integration and coordination of material
and non-material resources, allowing the company
to accomplish its goals, strategies, mission, and vision.
The attractiveness of the salary function lies in the
possibility of avoiding dysfunction and organizational
chaos in the business. The risk this philosophy presents

is the competition that occurs between the managerial
staff and the employees for influence and the resources
the company has to survive, develop, and expand. Un-
certainty and the dynamic nature of the environment
may trigger conflict and crisis in the functioning of the
enterprise.

Diagram 5 illustrates the respondents’ answers to the
question which motivational tools are used in the com-
pany during the implementation of new management
methods.

Diagram 5. Motivational tools used in companies during the introduction of new management methods
(source: the authors’ own study based on empirical research - the research included 216 respondents)
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The analysis of the data illustrates that the most fre-
quently indicated motivational tool are bonuses, which
were selected by 19% of all those surveyed (74 people),
and rewards, which were selected by 12% of those
surveyed (46 people). This shows that bonuses
and rewards are of special motivational importance
in the rewarding of employees. Relating them to work
results encourages employees to ameliorate effects,
which determines how often bonuses and rewards are
given and what their level is. As bonuses are paid
for the effects of work, they should be changed accord-
ing to the changes in the effects of work in time.

One of the most important motivational tools indicated
by 12% of the respondents was promotion (46 people
surveyed). Promotion is one of the main functions
that motivates employees to expand their knowledge,
acquire new skills, try hard and be committed. Not only
does it satisfy the need for recognition and high self-
esteem, but it also allows employees to improve their
standards of life and to gain access to higher values.
carries motivational force

Promotion €normous

and it determines workers’ behaviors.

Other motivational tools specified by respondents were
medical package, flexible working hours and fit-
ness/gym and swimming pool cards. They were indi-
cated by 10% of the respondents (38 people), 9% (34
people), and 9% (33 people) accordingly.

Fewer respondents (8% of those surveyed, 31 people)
indicated commission and a slightly smaller number
(7% of those surveyed, 28 people) a company phone
and laptop as well as participation in the management
process. Having a share in the company’s profit was
indicated by 6% of the respondents (26 people).

Only 1% of the surveyed (3 people) said that they did
not know what motivational tools were used in their
company during the introduction of new management
methods.

Judging by the respondents’ indications in Diagram 5,
it has to be asserted that businesses functioning in the
times of risk and uncertainty make employees accept,
in the spirit of ethics and cooperation, the prevailing
rules through bonuses, promotion and flexible working
hours. Such an approach implies trust, which is the
philosophy adopted by employees, which expresses
itself in their faith and commitment towards the em-
ployer. Promoting trust in the use of new management
methods provokes quick reactions and encourages crea-
tivity and initiative, as well as quick exchange of in-
formation within the employees’ and managerial staff’s

activity. As a consequence, the situation brings
the business competitive advantage, which is based
on flexibility and quick reaction.

3 Conclusions

The article presents analysis of the respondents’ indica-
tions pertaining to new management concepts in the
fulfillment of motivational function in business practic-
es. Based on the empirical research, the following con-
clusions can be drawn:

1) One of the biggest problems managers face today
is the opposition of employees to change. It can
lead to the worsening of work results, conflicts, in-
tentional slowing down the pace of work and think-
ing that the changes will not bring expected results,
but dismissal. This is why managerial staff should
inform employees about intended restructuring.
Appropriate flow of information will convince em-
ployees that changes are necessary and will dis-
courage them from opposing them. Participation
of employees in deciding on the direction the re-
structuring takes will inspire them to work more ef-
fectively and efficiently, and thus will contribute
to the increased productivity of the business.

2) Participation of employees in management under-
stood as tactics of change implies that managers
will allow employees who oppose or might oppose
change to decide on the direction the designing
and implementing of change will take in the com-
pany.

3) Financial means are a very effective tool, which is
used to motivate employees. Managers should un-
derstand the power of rewards. Intuitively, em-
ployers resort to rewards to influence behavior
of employees, but their effort does not always bring
desired results as they use improper strategies
for rewarding their subordinates. In order for pay
to motivate employees to work well, develop pro-
fessionally, be promoted and act as expected by the
employer, the following conditions need to be met
[1, page 22]:

e the remuneration system needs to be known
by all employees and taken as logical, fair
and used consistently by the employer,

o the should be
and based on the results obtained by the em-

remuneration equitable

ployees for the employer,
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4

[1]

e part of the remuneration should be perfor-
mance-related and based on the attitudes
and behaviors of employees,

e the time span between executing a task and be-
ing rewarded for it should not be too long
to erase the connection between work and pay,

e the influence of employees on the work effects
that are rewarded should be made visible.

If managers want to have influence on their subor-
dinates’ behaviors, they need to determine what
consequences of the behaviors have desirable value
to them and they need to be able to manipulate
the consequences of those behaviors.
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Abstract: In this article, author analyzes the application of CSR as a tool of building the competitiveness
of business. She assumes that corporate social responsibility (CSR) could be a useful tool in giving a com-

petitive edge to an enterprise.

The idea of CSR as a part of the tool creating the position of the company in the market is explored by the
author. Besides, an attempt to define and comprehend CSR is undertaken. The author explains the necessary
requirements that must be fulfilled for CSR to play the role of a useful tool for creating the competitive edge
and spheres of activity for the individual, which should be taken into consideration while creating strategic

CSR.
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1 Introduction

Globalization has caused significant changes in busi-
ness activities. Today a competing enterprise does not
mean a company that produces useful and innovative
goods at an expected price level and required quality.
In the 21st century, enterprises must face new chal-
lenges apart from traditional requirements. A contem-
porary determinant of how the enterprise performs
in the market is having positive contacts with clients
and creating a positive image of the brand. CSR
is a useful tool for that purpose.

Numerous research studies show that more and more
consumers pay attention to how the company is in-
volved in the aspect of business performance. A good
example is Research Global CEO Study conducted
by IBM Institute for Business Value. A total of 1130
members of senior staff of many global enterprises
were asked about consumers’ behavior. Findings indi-
cated that consumer’s expectations for the role that
companies play in aspects such as pro-social activities
and the environment are increasing steadily. The re-
search indicates that enterprises have a significant role
in pro-social action with regard to the competitiveness
of businesses [1, p. 11].

An instrument that shapes the social sensitivity
of companies and builds their competitiveness in the
market is CSR. Although the concept of CSR seems
to be relatively new, this concept has been a subject
of public debate from the beginning of the last century.
The literature on the subject does not show the ambig-
uous CSR definition. Authors have provided various
definitions and have implicated many roles for CSR.
Irrespective of authors, all CSR definitions concern

the problem of companies benefiting from social ac-
tions taken.

A growth of innovation and adaptation, reducing cost,
increased motivation and satisfaction of employees are
benefits to enterprises that come from implementing
the idea of social responsibility. Research studies eval-
uating the effectiveness of CSR were conducted
in Poland by the Institute for Private Enterprise
and Democracy. According to the results, companies
that use CSR have a higher financial liquidity, make
better use of their capital assets and human capitals,
attain higher profitability and more often invest in em-
ployees.

The second and third subsections of the study describes
the literature on the source of comprehending the CSR
as a tool, which improves competitiveness of compa-
nies in the market. These subsections also explain
comprehending the competitiveness of businesses.
In the remaining part of the article, the author presents
conditions that must be fulfilled in order for CSR
to fulfill the function presented in the title of the study.
This part is based on examples taken from the econom-
ic reality and other numerous literatures on the subject.

2 Comprehending the competitiveness
of businesses

According to W. Glabiszewski, in universal meaning,
the word CSR is associated with the positive feature,
which distinguishes companies in the market. It is iden-
tified with the state of superiority of a business entity
in relation to its competitors. It is a state which they are
aspiring in the economic reality. One should emphasize
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that it is the feature desired by market participants,
which is worthwhile having [7, p. 31].

In the literature analyzed on the subject, a diversity
of comprehending the definition of competitiveness
was noticed. This diversity results from the varied use
of this idea in different fields. It is possible to observe
a deeper interest in this phenomenon among others
in economics, but also in the social and economic
sphere and numerous macro and microanalysis.

Competitiveness is a crucial issue that is being consid-
ered with reference to every economic entity, their
groups, layouts of individual units and factors, which
have an influence on them.

The definition of competitiveness is most often to get
to the macroscale [7, p. 32].

This type of definition of competitiveness was intro-
duced in the report of international competitiveness
of the economy. This document explains this notion
as an ability to create larger wealth than other competi-
tors in the world market [7, p. 32]. Such an understand-
ing of the theme was presented in deliberations
by M. Porter. The author shows certain relations, which
points to the existence of this phenomenon in interna-
tional markets. According to the author, if enterprises
of one country, more often than enterprises of other
country, gain an advantage as a result of competing,
it is possible, and one should deal with the matter of the
competitiveness of national economies [6, p. 11].

A definition of competitiveness referring to both total
economies and local economies was presented by
B. Winiarski. The author explains this notion as an
ability to achieve success in economic rivalry [25, p. 9].

A European Commission presents the general defini-
tion of the competitiveness. According to that institu-
tion: “the competitiveness reflects a position of one
business entity (for example: country, company
or household) towards other business entities through
comparing the quality of action and results in catego-
ries of the superiority/inferiority” [10].

The subject is presented differently by P. Krugman.
The scientist claims that only enterprises can compete
with themselves that is why it is not possible to talk
about competing of economies in international markets
[6,p. 11].

The competitiveness of the region is measured with
the competitiveness of businesses located in the region

and it is “an ability of struggle with the international
competition enterprises [...] to draw relatively high-
level incomes and employing” [17, p. 21].

Companies that develop these elements create their
own competitive edge in the market. By creating imma-
terial factors of competitiveness, these companies build
in the process the competitive edge of the region.
The competitiveness of the company in the market is
aresult of the influence of many mechanisms and in-
ternal factors and extrinsic factors.

The definition of the competitiveness of the enterprise
including the product and service aspects was presented
by D. Korenik. The author writes that comprehending
the competitiveness is “an ability to design, produce
and sell goods and services which prices quality
and other advantages that are more attractive than ap-
propriate goods offered by competitors...” [11, p. 13].

A notion that competitiveness refers to the purposes
of the company was introduced by M.J. Stankiewicz.
The author claims that the notion describes “an ability
to efficiently carry out purposes in the market arena
of the competition” [21, p. 36].

The possibility of comprehending the competitiveness
in dynamic and static presentations is an important fact
[7, p. 34]. The first perspective is an evaluation of the
competitiveness on based on the analysis of factors
determining the long-term ability to compete. It must
be underlined that it includes the analysis of changes
happening in the time; however, the static take reflects
the evaluation at that particular moment. The greater
practical significance of including competitiveness
in the long term should be stressed.

W. Glabiszewski noticed rightly that such a type
of division was presented by J. A. Stoner. The author
defined competitiveness as “readiness of the given
country to take competitive action in the future”
or “a measure of the effectiveness of acting in the past”
[7, p- 33].

To sum up, it is possible to state that the competitive-
ness of the enterprise is an ability to fight off competi-
tion in the market. A step of competitiveness of the
individual depends on step of his or her progression
in the sector. In other words, an enterprise, which is
able to meet the action of other operators on the mar-
ket, is a competing enterprise.
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Categories of

the CSR
definition
1
1 1 1
CSR as a CSR as a tool of] CSR as a
superfluousness Public Relations philantrophy

Figure 1. Categories of defining the CSR notion in the analyzed literature on the subject
(sources: based on [27])

3 Approaches of authors towards CSR as tool
of creating the competitive edge of enterprises

It has been already recalled earlier how the approaches
of authors towards analyzing literature on the subject
of profiting from CSR and consequently understanding
CSR as a tool for creating competitive edge of enter-
prises are ambiguous and come from all manners
of categories defining this notion. The following ap-
proaches to this problem were distinguished [27, p. 32].

The first approach towards the subject presented in Fig.
1 does not take into account the need to apply the prac-
tice of being socially responsible. Supporters of this
theory claim that an improvement in performance
of the company is the basic aim of the enterprise. Ac-
cording to the authors, an action that often leads to
grave financial losses is a distinctive feature of this
aspect of the CSR perception. Representatives of this
point of view do not notice potential advantages that
come from the business of being socially responsible.
It means that the authors do not notice a chance in cre-
ating competitiveness of the individual by applying
social and environment-friendly action. M. Friedman is
the promoter of such a definition of the CSR.

A second type of understanding of the CSR notion
presents social responsibility in the broader aspect
of the subject. Representatives of this theory propagate
a disinterest of action taken in social responsibility.

They treat this kind of action as a need of someone's
heart and a public obligation [22, p. 304]. It should be
underlined that supporters of such an understanding
of CSR do not take responsible social action in order
to gain benefits. According to them, it is not possible
to implement social action with force in order to pro-
vide competitiveness for the individual in the market.

The last approach towards CSR presents social respon-
sibility as a tool of public relations. It assumes that
socially responsible action simultaneously expects
the reimbursement of costs carried during this action

and as a result obtaining profits. Representatives of this
theory can see in CSR a financial benefit and promo-
tion of a corporate’s image [22, p. 304]. Growth
in sales or generating additional earnings is ranked
among financial benefits. The image benefits are
an improvement in the image, building the reputation,
or improving the competitiveness in the market.

The CSR theory as a tool of public relations is the
source of all further analyses. CSR is an effective strat-
egy, which contributes to increasing the competitive-
ness of businesses on the global level by leading
a social dialogue on the local level. This way of under-
standing the CSR is an achievement of commercial
success by taking into consideration ethical values,
employee entitlements, development of the community
and protection of the natural environment.

4 CSR, in the context of tool, shapes
the competitive edge of enterprises

M. Bienkiewicz undertakes the attempt to define CSR
as a tool that shapes the competitive edge. The author
determines conditions, which must be fulfilled in order
that social responsibility of enterprises could be con-
sidered in this aspect. The author begins his delibera-
tions with the definition of the social responsibility
presented by R. Szarfenberg. The definition describes
CSR as “a concept assumes voluntary including in the
activity of companies social objectives which lead
to satisfying existential needs and developmental wide
social layers and protection issue of a preservation
of environment. This activity goes beyond obligations
result from legal norms.” [1, p. 5].

In this study, CSR is a concept, which is not isolated
and independent of surroundings. CSR is an instrument
for satisfying the need of people connected with the
enterprise and is a tool that builds the competitiveness
of the enterprise in the market.
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Philanthropic
responsibility
socially
desired

Ethical responsibility (ethics of
action) Socially expected

Legal liability (observance of the law)
socially required

Economic responsibility(profit as the base of functioning
of the organization, keeping the competitive position,
keeping the highest level of the operating effectiveness)

Spolecznie wymagana socially required

Figure 2. Model CSR by A.B. Carroll
(source: based on [20, p. 56])

This way CSR is understood as an integral part
of a long-term corporate strategy. What is more, it is
a point of reference with regard to all current decisions
and reflects in all current business decisions, as well
as in all aspects of the business activity of the enter-
prise.

A few fundamentals must be fulfilled in order that CSR
could bring a real benefit in the form of the structure
of the competitive edge in the market. We should note
a strategy, a long-term nature, a defining of expecta-
tions and purposes, an identification of crucial groups
of clients and a correct choice of CSR instruments
[1,p. 11].

A.B. Carroll described the interesting attempt to join
the matter of competitiveness of the individual and its
social responsibility. The researcher is an author of the
model CSR presented in Fig 2.

According to the author, if a company carries its eco-
nomical obligations out first then we can judge its per-
formance on social responsibility. Carroll’s model
shows that a business activity should be led in order
to bring essential profit to further functioning of the
company. It means that an economic responsibility
should be the priority of the enterprise. Carroll claims
that such a system of values guarantees that legal liabil-
ity preserves a social order [27, p. 33].

It seems that, according to the theory of Carroll, there
are three levels of social responsibility. The first con-

tains demanded aspects, which ranks among economic
and legal responsibility. The next level presents ex-
pected values, which reflects the ethical responsibility.
The last level is a desired state, which reflects the phil-
anthropic responsibility [27, p. 33].

This structure presents a pyramid of needs of the enter-
prise. According to the opinion of the author actions
that aim to provide the company with a desired profit
should be taken first. Following the responsibility
of business economics, companies should care among
others for keeping their competitiveness [8, p. 35].
In this respect it is possible to tying together the theory
A.B. Carroll and the issue of building the competitive-
ness of the individual socially responsible. This conclu-
sion confirms the fact of making economic aspects the
priority activity of the company.

5 Process of formation strategy of CSR serves
creating competitiveness of the company
on the market

CSR strategy is a tool that defines long-term directions
and the range of activities that a company uses for the
realization of market plans and coping with expecta-
tions of chosen groups of people. All had resources
of the unit are used for that purpose. The process
of formation of CSR strategy should take place in stag-
es [24].
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performance of company

Inspection and evaluation of ethical values in of current

performance of company

Inspectionand evaluation of ethical values in of current

Analysis of needs of company and its surrounding

with actions of competition

Comparative analysis of actions of enterprise in CSR

Project appraisal of financial and investment term

activities in CSR

External and internal communication about planned

Figure 3. Stages of creating the CSR strategy
(source: based on: [4, pp. 28-29])

The senior staff should give problems prominence
shown in Fig. 3.

The first step in creating a CSR strategy should be
an inspection and assessment of the degree of exploit-
ing social values so far applied in the enterprise. All
present initiatives taken in this respect in all stages
of the operations of the unit should be assessed. It is
necessary to analyze how acting socially responsible is
taken on the stage of manufacturing, distribution
and relation with employees, scope of protection of the
environment or relations with the local community.

This analysis helps to define areas of CSR, which have
or can affect the company. Indicating crucial recipients
and their expectations regarding the enterprise is also
important. The last step seems to be analysis of strong
and weak points of the individual in regard to imple-
mentation of CSR.

The next stage is the analysis of needs of the company
and its surroundings. It is important to discover uncon-
verted spaces in social operations of the enterprise
and integrate them with requirements of surrounding
towards the individual. Knowledge collected at this
stage should constitute a basis for conducting compara-
tive analysis with regard to the competition. It will help
in expressing conclusions, which, if used properly, will
cause that enterprise to become unrivalled in the mar-
ket.

The created strategy must undergo the process of ap-
proval. Actions socially responsible must be accepted
not only on account of their functionalities, usefulness
and benefits, which they will generate for the company,
but also in financial terms and investment. The reason
is that the activity of CSR is connected to expenses.

Internal and external communication is the last stage.
Internal communication is the process of creating new
awareness inside the company, which is a perfect
match for the adopted strategy. It is necessary to get
to know new values by employees, accepting and in-
corporating them into their professional and private
life. The external communication consists of informing
surroundings of the adopted strategy.

This process takes place by using such tools as:
the Internet, the radio or television. Information shows
the operations of the unit and is given by spokesmen
public
or reports of the social responsibility. This information

of enterprises’ departments the relations,
should be systematized and given according to adopted

universally norms and guidelines [2, p. 60].

It should be emphasized that this way of constructing
CSR only gives a chance for generating the benefit.
In this context, the CSR strategy becomes an invest-
ment that gives expected profits.
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Figure 4. Areas of activity of the CSR
(source: based on: [1, p. 5; 12, p. 57])

It should be recalled that the most essential stage of the
structure of CSR strategy for creating competitiveness
of the individual is the correct analysis of needs of the
company and its surrounding. This stage leads to
an understanding of the needs of recipients of products
or services and their requirements. Company becomes
a more attractive individual with regard to competition
existing in the market by satisfying their needs
and expectations. What is more, it helps to make cor-
rect choice and prevents from implementing mistakes
at the very beginning of building the strategy.

6 Areas of the CSR activity taken in order
to build the competitive edge of enterprises

The activity of the enterprise on field of CSR should
contain a lot of areas of activity of the company. These
spheres are presented in Fig. 4.

Among the basic forms of CSR, internal and outside
activity is distinguished. First among them is the em-
ployee aspect, an internal group of people associated
with the company. To rank among this sphere,
we should take care of the prosperity of employees,
working conditions, planning assignments and follow-
ing ethics, as well as take care of professional devel-
opment of employees, satisfaction from the work,
and fair treatment.

The prosperity of employees is above all care of the
medical needs of employees, helping in paying the debt
off, payment of sick leaves. The next aspect relates
to conditions and standards of the work and possible
benefits, which are guaranteed by the employer.
This element is very essential as it affects productivity
and its results. The last two aspects concern increasing
the satisfaction of employees and ethics of the work.

According to Lukasiewicz-Kaminska, an ethical code is
a crucial element of ethical programs [13, p. 25]. They
are substantiated principles of the value and action for
compliance to which, in writing, employees and the
senior staff commit themselves. This document has the
function of indicating internal values and principles
of operation of the company. What is more, applying
the code of ethics contributes to the reduction in the
number of cases of lies, corruption and embezzlement,
and other bad practices. It curbs the possibility of con-
flicts of interest, increases credibility of the staff,
as well as the loyalty of employees.

The following types of ethical codes applied in enter-
prises are distinguished: code of aspiration, education
and control. The first kind of documents shows ideals
to which an individual should aspire for.
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Education codes are provided with comments; howev-
er, control codes are a set of rules along with sanctions
behind the non-observance of the rules [9, p. 149].

P. Fobel and D. Fobelowa claim that the ethical code
should refer to the following aspects [5, pp. 61-62].

o dignity, equality, freedom

e observance of the law

e protection of health and safety on-the-job

o conflict of interest

o methods of hiring and dismissing

e marketing practices

e negotiating and entering into agreements

e corruption and recruiting and using information
e political activity

e environmental protection

e protection of the intellectual capital

e source of finances

e protection of the interests of the organization
e enforcing the code.

In CSR, companies concentrate on the construction
of the human capital by education. Employees are one
of the more important groups of people involved in the
enterprise. That is why improving their ability is so
important. It widens the knowledge and practical skills
of the staff, which are difficult to copy, and they are
crucial competences of the company.

Trainings and other forms of the teaching shape
the human capital, which can also be used by other
economic operators in the market in the future. Orlen
should be mentioned as a good example of a company
that takes numerous steps in favor of employees. Con-
ducting trainings and conferences improves employees’
performance and improves their knowledge, experience
and competences.

In this aspect, the important actions are those that de-
velop the entrepreneurship of employees. We rank
among them the benefits given to employees who finish
work for the company, including active techniques
of job-hunt or setting up their own company [26].

BRE Bank organizes internal MBA college dedicated
to its employees. Alcatel-Lucent carries programs
aimed at encouraging the innovation and development
of competences of employees [19, p. 24].

An internal business process in CSR performs a signifi-
cant function for forming competitiveness of the indi-
relations  with

vidual by maintaining positive

employees of the unit. They inform their acquaintances
about the social performance of the company and con-
vince potential customers of the company about its
attraction. They also build reputations and create
a positive image of the individual.

The outside form is the next CSR form. Following
factors were ranked among this group: a natural envi-
ronment and activity devoted to the local community.
Actions in favor of the environmental protection should
be assumed by enterprises at every stage. Starting with
supplies department where rank belongs among others:
purchase of raw materials and of semi-finished prod-
ucts produced with the respect of the natural environ-
ment whether elimination of elements or the substances
dangerous to the health.

In the production phase and packing the product, it is
necessary to pay attention to reducing the consumption
of electricity and water, reducing noise level and emis-
sions of harmful substances, correct management
of waste and health and safety at work.

In this respect, the policy of quality of the company is
really important. The area of storing and transport cre-
ates the possibility of improving activity for the natural
environment. We rank among them: choice of means
of transport with a limited emission of greenhouse
gases, optimization of the storage space, elimination
of losses and the creation of waste during storing [15,
p. 153].

It must be underlined that the implementation of envi-
ronment-friendly action to the strategy of the individual
leads to creating competitiveness of the individual
by profiting from the following operations [9, p. 152]:

e cost-cutting,

e thaw in relations between company and people in-
volved,

¢ raising of work output,
e saving of time,
o facilitation in receiving permissions.

The reduction in costs by limiting power or water con-
sumption leads to increasing profits. Profit is a tool that
lets taking the activity and action that distinguishes
the company from its competitors. Thanks to it,
the basic task of the enterprise is fulfilled and what is
more, it is possible to take numerous investments,
which leads to increasing the goodwill, innovation
and attraction for current and potential clients
and competitors in the market. Information of ecologi-

cal activities of the company has a positive effect
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on contacts between a unit and its clients and employ-
ees.

Information about the operations of the unit in the envi-
ronmental protection, which is passed to outside agen-
cies who publish this information through CSR reports
or media, also singles the company out from the com-
petition and causes it to become more attractive accord-
ing to recipients. Closely named conditions increase
the productivity and save time. An advantage of envi-
ronment-friendly action, which increases the competi-
tiveness of the individual, is increasing the confidence
and credibility of the company rapidly with public
institutions and customers. As a result, there is facilita-
tion in receiving permissions. This fact eliminates re-
strictions barriers that make further business progress
impossible.

The market is the next outside CSR aspect. Responsible
proceedings socially in this area are equal to not selling
certain products in certain markets, following of stand-
ards of fair advertisement and solid cooperation with
suppliers and recipients of products or services. Re-
sponsibility towards them includes following honest
commercial principles and compiling a list of suppliers,
which should not be taken into account in business
action. The timely regulation of obligations and im-
provement of the quality and safety of offered products
are extremely important. This action also builds
the competitiveness of the individual by creating
a positive image, which is noticed by present and po-
tential users.

The last factor is the activity for the local community.
This aspect is associated most strongly with CSR. It is
related to sponsoring local undertakings (infrastructure)
or supporting community actions [12, p. 57] or material
or financial support of local institutions of the public
utility. Activities that serve the integration of the local
community are really important too [1, p. 11].

These operations are possible, thanks to applying such
instruments as CSR, socially employed marketing
(CRM) or community actions.

7 Summary

To sum up, it should be underlined that permanently
building the image and positive relations with sur-
roundings is essential for a company. Based on these
actions, a company is able to compete in the market.

Competing should be understood as the process
of rivalry between units that aspire for the same bene-
fits, at the same time and the same rules, and comple-
tion of business one threatens the completion others
[18, p. 33].

The tool that enables achieving such a result is imply-
ing to the strategy of individuals the CSR. This way
perceived CSR should be prepared and actually imple-
mented.

Additionally, it is possible to back the thesis up
by results of research conducted on 128 companies
of a branch of industry. It proves that CSR brings one
more advantage. Programs based on it can increase
the innovation of the organization. The CSR concept
seen with this prospect stops being a marginal issue
and becomes an important factor of competitiveness
and increases the potential of the company [14].

One should underline that only CSR that is appropriate-
ly prepared and checked in every respect could bring
expected benefits. We should plan all actions according
to the principle “inch-by-inch” which bring long-term
effects [16, p. 87].

The strategies of social action and their long-term na-
ture are an essential condition to meet these demands.
It is also important to imply social actions with greater
precision and accuracy. Also, completeness of action is
a relevant aspect as far as CSR is concerned. The CSR
should be reflected on every level of operations
of the company. Moreover, important feature of social
actions that should bring an increase in the competi-
tiveness of the company is perseverance in pursuing
a goal. Making a promise by the individual that would
not find cover can lead to adverse effects in the form
of loss of credibility of the company.

However, actions in CSR are implemented occasionally
as one-off event and their scope are regarded only as
sponsorship of sports and cultural events or the comple-
tion of public campaigns. It should be underlined that
the scope should be treated as an element of CSR strat-
egy but not as the main goal.

The next important notion is aspect, which shows
the impact of actions in CSR on competitive position
of the company. It indicates that creating competitive
edge by CSR is not the direct result of conducting so-
cial operations. M. Bienkiewicz claims that benefits
come directly from the improving image of the individ-
ual, greater loyalty of customers or better relations
between employer and employee [1, p. 21].
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In this study, the rise in the competitive position
of the enterprise in the market is the consequence
of mentioned advantages. In this respect, the notion that
CSR is a tool is justified and it should be emphasized
that CSR creates the competitive edge in the market
not directly but after analyzing and taking into account
relations in the CSR strategy.

In conclusion, CSR is a tool for effective business
strategy. The importance of CSR is emphasized
for building the competitive edge of individuals.
A. Pienias indicates that simply formulated CSR strate-
gy can be one of the ways that helps an enterprise
to build effectively its position in the market [16,
p. 86].
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hierarchy. Section and subsection headings should be typed in bold letters.

2 Equations, figures, tables
The number of equations must be placed to the right, putting the numbers in brackets, e.qg.:
li= V(Ry, ... )s (14)

Figures and tables should be in the form of editable - prepared in MS Word, and must be placed in the appropriate
places in the text. Figures and tables must be described in such a way that their correct interpretation (use
the legend of symbols, terms and abbreviations). Examples of descriptions of the figure and table: Figure 2.
The object and its elements ... Table 1. Classes of resources ... (Arabic numerals).

3 Citations

All citations in the text must be indicated as Arabic numerals in square brackets, e.g. [1], [1, pp. 7-12], [2, 4], [1-
3]
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A paper may describe original work, discuss a new method or application, or present a survey of recent work
in a given field. Concepts and underlying principles should be emphasized, with enough background information
to orient the reader who is not a specialist in the subject. A paper submitted to the Journal should not have been
published elsewhere, including the World Wide Web, nor should it be submitted to another publication
or to a conference concurrently. In preparing the article, please observe the following rules:

present the origins, purpose, results of the article, and its justifications and significance,

justify the originality of the research problem,

demonstrate the importance of results for the science and practice,

justify the methods and tools used in research,

summary & conlusions is not the place to add new or completing aspects of which we forgot in the previous
segments of the article,

avoid links to web pages with the unproven and uncertain durability,

prefer to rely on others rather than your own articles, well, if also published in FoM,

use footnotes for more precise positioning and presentation of source materials and explaining the concepts
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avoid adding no original drawings or resulting values based on simple borrowings from other sources,
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