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UVODNI SLOVO
Vazeni ¢tenéri,

jsme radi, ze vam mutzeme predstavit druhé vydani casopisu Littera Scripta
v roce 2013. Véfime, ze jste si na elektronické vydavani Casopisu jiz zvykli
a zjednodusil se vam tim pfistup k novym informacim, které jsou plné vyuzi-
telné pii vasi teoretické i praktické ¢innosti. Zaroven se tésime, ze brzy pribydou
i komentare k jednotlivym prispévkum, které budou cenné nejen pro nas, ale
zaroven i pro autory prispévkd, ktefi tak mohou ziskat naméty na dalsi praci.

Jako jiz tradi¢né vam v tomto vydani pfedstavujeme ty nejkvalitnéjsi
prispévky, které jsme obdrzeli v pribéhu uplynulého ptl roku. Jak vam jisté
neuniklo, tak od pfistiho roku budou v ¢asopise Littera Scripta publikovany
vyhradné prispévky psané v anglickém jazyce. Duvod k tomuto kroku je ten,
Ze se snazime neustale zvysovat kvalitu ¢asopisu s cilem zafadit se do nékterych
databéazi, které by zvysily povédomi o Casopise mezi Sirsi odbornou i laickou
verejnosti, ¢imz by se rozsitila i zdkladna potencionalnich autort, ktefi by méli
zdjem prispét do Casopisu svym vlastnim vyzkumem a pohledem na aktudlni
témata v oblasti ekonomiky a technickych véd.

Dovolte mi na tomto misté kratkou vzpominku na prof. Ing. Milana Dema,
Ph.D., dr. h. c., se kterym jsme se bohuzel minuly mésic rozloucili. Pan profesor
byl velmi uznavanym odbornikem a c¢lovékem, ktery nam bude velmi schazet.
Vézime si toho, ze byl od roku 2010 v ¢ele redakéni rady ¢asopisu Littera Scripta
a podilel se na jeho zavedeni na Seznam recenzovanych neimpaktovanych ¢a-
sopist vydavanych v Ceské republice.

Podékovani dale patii vSem autoriim, ktefi soustavné pfispivaji ke zvySovani
kvality ¢asopisu, a zaroven i vSem recenzentim, ktefi svym kritickym pohledem
pobizeji autory k dalsimu zkvalitiiovani jejich praci. V neposledni fadé bychom
chtéli podékovat i vam, ¢tenaitum, ktefi jste si vybrali Casopis Littera Scripta
k nacerpani novych informaci a poznatki.

Rad bych vam na zavér popral, aby se nas casopis stal vasim spole¢nikem
i v pribéhu nasledujiciho roku a aby vas v co nejvyssi mife inspiroval pro vy-
tvotreni vasi vlastni prace, kterou velmi radi uvitame. Preji vSem ¢tenaitm, au-
tortim, recenzenttim i ¢lentim redakéni rady piijemné proziti vanocnich svatki
a téSim se na dalsi piijemné setkani nad strankami naseho ¢asopisu i v pristim
roce.

Ceské Budéjovice, prosinec 2013

Za redakéni radu
prof. Ing. Jan Vachal, CSc.
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INTRODUCTORY WORD

Dear readers,

we are pleased that we can present the second issue of the Littera Scripta
journal in the year 2013. We believe that you have already got used to the electro-
nic issue of the journal which simplifies the access to new information fully
usable for your theoretical and practical activities. At the same time we look
forward to adding your comments of individual contributions valuable not only
for us but also for the authors who may get further work suggestions.

As traditionally, we introduce you the best contributions received during
the last half a year. You certainly noticed, that starting next year, only articles
written in English will be published in Littera Scripta. The reason for this step
is our effort to improve the journal quality constantly; we aim at its assig-
ning to specific databases that would raise awareness of it among professionals
and the public. The group of potential authors could be extended this way.
Monitoring of current topics in economics and technical sciences, in addition
to contributions, would be also very beneficial.

Let me remind the memory of Prof. Ing. Milan Demo, PhD. Dr. h. c.,
to whom we pay our last respects. Professor Demo was a very acclaimed spe-
cialist and a great man so we will miss him so much. We appreciate the fact
that he has been the head of the Editorial Board of Littera Scripta since 2010.
Prof. Demo has participated in Littera Scripta assigning to the List of reviewed
non-impact journals published in the Czech Republic.

We thank all the authors, regular Littera Scripta contributors, who improve
the quality of the journal; we also thank reviewers for encouraging the au-
thors to further improvement of their works. Last but not least, we would like
to thank you, ie readers, who choose Littera Scripta to gain new information
and knowledge.

In conclusion, I would like to wish Littera Scripta to become your partner
during the following year. I wish that you were inspired by Littera Scripta
to the maximum extent and I hope that our cooperation will be a real as-
set. I look forward to more pleasant meetings over the pages of our journal
in the next year.

Let me wish you all — readers, authors, reviewers and members of Editorial
board — Merry Christmas and a successful year 2014.

Ceské Budéjovice, December 2013

In the name of the editorial board
Prof. Ing. Jan Vachal, CSc.
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PRUBEH RECENZNIHO RIZENI /
REVIEW PROCEEDINGS

Do ¢isla 2/2013 bylo zafazeno 15 recenzovanych ptispévki od 29 autorti z 10 pra-
covist. /

In issue 2/2013 15 reviewed articles written by 29 authors from 10 institutions
were included.

Clanky / Articles

Pocet dorucenych ¢lankd / Number of articles received: 20

Pocet ¢lankt vyfazengch v 1. kole recenzniho ¥izeni / Number of articles rejec-
ted in 1% round of review proceedings: 0

Pocet ¢lankt vyfazenych ve 2. kole recenzniho fizeni / Number of articles
rejected in 2" round of review proceedings: 5

Pocet ¢lankt pfijatych k tisku po dokonceni recenzniho fizeni / Number
of articles agreed to be published: 15

Recenzni rozhodnuti / Review conclusions

Pocet zpracovanych recenzi / Number of reviews delivered: 41

e 7 toho recenzovano recenzentem s titulem doc. nebo prof. / from which
was reviewed by reviewer with Doc. or Prof. degree: 28 (68,3 %)

Recenzenti s doc.
¢i prof. Ostatni | Celkem
Reviewers with Doc. Other In total
or Prof. degree

Prijato beze zmén 8 5 13
Published without changes
Ptijato, doporuceno zohlednit
navrl.lovane apravy o 12 6 18
Published, suggested considering
some remarks
Prijato po celkové revizi prispévku 3 9 5
Published after over-all revision
Odmitnuto
Denied 5 0 5
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Development Evaluation of Enterprises
in Czech Agriculture

Jaroslav Homolka, Jifi Fabera

Czech University of Life Sciences Prague

Abstract

The paper deals with evaluation of economy of selected trade compa-
nies operating agricultural basic production in the period from 2008
to 2011. The evaluation stems from results of economic analyses of enter-
prises which are further monitor in context with development of external
influences affecting the whole branch of agriculture and development
of economic decisions of the evaluated companies. Further, the evalua-
tion is based on real possibilities of companies stemming from resources
of which they dispose, and on facts that happen in the monitored period
in both companies. In the first part the paper introduced development
of important factors influencing the whole branch of agriculture and their
real state, further methods used in financial analysis of enterprises are
introduced. In the second part of the work, two companies are evaluated
of which the first operates plant and animal production and the second
one is focused purely on plant production. In both companies machi-
nery was modernized with contribution of supports from European Union
funds and both the companies were competitive in the monitored period.
The first company had problems with liquidity, while an unused capital
cumulated in the second one.

Keywords: trade company, common agricultural policy, subsidies, yields,
costs, operating result, financial stability, profit of enterprise, liabilities

Introduction

In the Czech Republic, there is a Law in force No. 252/1997 Col., on agriculture
subsequently amended (further only “Law on agriculture”). According to §1,
the purpose of the Law on agriculture is to create conditions ensuring ability
of Czech agriculture to provide basic nutrition, food safety and needed non-
food raw materials, to create background supporting non-production function
of agriculture which contribute to protection of components of the environ-
ment like land, water and the atmosphere, and to maintenance of populated
and cultural landscape, to create conditions for carrying out of the common
agricultural policy and the policy of rural development of the European Union,

18



Ekonomickd sekce / Economic section 19

to create conditions for development of various economic activities and im-
provement of quality of life in rural areas and for village development.

For maintenance of production agricultural potential and for development
of rural space, the law on agriculture in §2 defines state measures, dealing
with structural support, support of activities financed from national resources
and implementation of collection of measures resulting from regulations
of the European Community (Further only “EC”). Further measures which
concern provision of dax releases in consumption of fuels by persons opera-
ting agricultural production, creation of unified rules for trade with agricultural
products, further creation of measures within common organization on the mar-
ket with agricultural and food products. According to §2b of the Law on agri-
culture, the State Agricultural Intervention Fund (further only “SAIF”) is set as
an authority of common market organization and direct supports. SAIF deals
with structural support and support of rural development according to EC
regulations. The Law on agriculture defines principles of financing of sub-
sidiary programmes guaranteed exclusively from national resources. For some
provided supports the Ministry of Agriculture constituted as an entrusted per-
son the Support and Guarantee Rural and Forestry Fund, Inc. (further only
“SGRFF”). SGRFF provides supports to entrepreneurs in the area of agricul-
ture, forestry, water management and processing industry, further to munici-
palities and voluntary municipality associations in rural areas.

Enterprise in agriculture, characteristics of agricultural entrepreneur
and a definition of agricultural production are contained also in the Law on agri-
culture. A person operating the given activity has to be enteredin an agricul-
tural entrepreneur register accorting to law.

Table 1: Prices of agricultural producers in selected commodities in CZK

Average purchase price of agricultural commodities [CZK/t]
Commodity /year | 2008 [ 2009 [ 2010 | 2011
Food wheat 3284 2663 4649 4155
Feed wheat 2713 2419 3702 3797
Winter oilseed rape 6668 8768
Malt barley 4975 3336 4147 5056
Slaughter cows q.c. A+B in live 26462 | 25243 | 25554 | 29048
Slaughter pigs g-c- I. + V. in live 30432 | 26930 | 26146 | 31655
Slaughter pigs g.c. I.+III. in JUT 38995 | 34533 | 34353 | 40224
Cow milk Q g.c. 2 7207 6443 7975 8462
Weaned piglets 57224 | 52611 | 51570 | 47869

Source: CzSO 2013; MoA 2011

The reached economic results in agricultural enterprises are influenced by many
factors acting inside enterprises and in outside environment of the businesses.
Some of them can influence enterprises, for example a level of reached produc-
tion intensity, a level of reached labour productivity, and others. Most external
effects can not be influenced by the enterprise, for example height of agricul-
tural producer prices, an amount of financial support, an amount of levies
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and so on. It can just use them in a suitable way. As an example the table 1
shows fluctuating realization prices of selected commodities in the evaluated
period and a view of financial support for agrarian sector.

Structure of supports flowing in the agricultural sector after accession
in the European Union:

e direct and subsidiary payments
e market measures

e national payments

e Rural Development Programme

From a viewpoint of extent of financial suports within the EU CAP,
the biggest significant is a system of direct payments in the form of unified
payment per area. A rate per 1 ha of managed agricultural land amounted
already to 4686 CZK in 2011. Other specific support is a separated payment
for sugar, and a support of cows with market milk production.

In the framework of subsidiary national payments it is dealt with a support
of hop growing, a support of breeding of ruminants, and a support to growers
of potatoes for starch production.

The above mentioned factors project themselves in the economic situa-
tion of agricultural branch and thereby also in the economy of particular
entrepreneurial subjects. Therefore, development of some indicators charac-
teristic for creation of the entrepreneurial environment in this branch will be
introduced.

A share of agriculture in the total gross added value in the CR has a de-
creasing trend. From 2004 to 2010 it felled from 2.63 % to 1.63 %. A share
of employees decreased from 2004 (3.46 % from the total number of employees
in the national economy) to 2010 by 0.76 % to the total number c. 114 thousand
of employees. In 2010, 46 477 subject carried business in agriculture, of it 92 %
were businesses of individuals managing c. one third of all agricultural land
fund and 8 % businesses of legal entities managing the remaining two thirds
of agricultural land fund (Rosochatecka 2006).

Since 2008, the area of main grown crops has changed in favour of wheat;
the area has increased by 7 % to 863 thousand hectares; of oilseed rape, its
acreage has increased by 4 % to 373 thousand hectares; the area of sugar
beet has raised by 1.6 % to 58 thousand hectares, the area of maize by 10 %
to 197 thousand hectares. Vice versa the area of barley has decreased by 23 %
to 373 thousand hectares and also the area of potatoes has decreased by 13 %
to 26 thousand hectares; the area of rye by 41 % to 25 thousand hectares.
In the period 2008 to 2011, any more significant variations were not recorded
in yields per hectare in main crops, that moved in wheat at the level 5 t/ha,
in barley a decrease in yields was recorded in 2008 when it was below the margin
4 t/ha; usual values are at the level of 4.5 t/ha; the average yields of sugar beet
moves from 55-60 t/ha, potatoes yields about 25 t/ha, and a yield of oilseed



Ekonomickd sekce / Economic section 21

rape was about 3 t/ha. According to the table 1, which compares prices of agri-
cultural production, the year 2009 was the worst and prices of plant production
moved at the level of 67 % of the year 2008. Since 2010, the prices of main
crops have shown growing trend; already in 2011 there was a growth in prices
by c. 30 % against the year 2010.

Development in animal production is characteristic by decrease in numbers
of cows raised on the purpose of market milk production, and decrease in num-
bers of pigs, vice versa breeding of meat cattle has slightly increased. The num-
ber of dairy cows decreased from the year 2008 by 24 thousand
animals, e.i. a decrease by 6 %. However, milk yields increased by about
2 % to 6 903 litres/piece, in spite ofthat the milk production decreased by 4 %.
The number of meat cattle increased from 2008 to 2010 by 4 thous. animals
and it amounted 167 thousand pieces. In the same period, the number of pigs
decreased by 21 % to 1909 thousand pieces. A change in prices of products
in animal production recorded smaller fluctuations throughout the years than
a change in plant production. A decrease in prices of animal production was
in 2009 against 2008 by 14 % and in 2010 the price index grew again; the prices
reached the level of 2008 in 2012.

Interest rates of provided credits decreased in the long term; in the period
2008 to 2010 the decrease amounted to 1 % from 5.4 % to 4.04 %. The level
of prices of material imputs shows a long-term trend (CzSO 2013; MoA 2011).

For evaluation of economic situation, the base is created by an economic
analysis a part of which is a financial analysis. The economic analysis creates
a picture of a state of entrepreneurial subjects and a development of its eco-
nomic results between accounting periods. Financial analysis and work of finan-
cial analysts were in detail studied e.g. by Bildstein-Hagberg (2003). By a choice
of suitable methods it is possible to reach also an output which can be compared
among the enterprises mutually. Methods of financial analysis are frequently
used by all users, both by the external and the internal. For the external
users, the most frequent reasons are possibilities of investments or also a gene-
ral evaluation of economic activity for informative purposes of the wide pub-
lic. For the internal users, the output of financial analysis serves in planning,
a check and evaluation of particular kinds of busines activities. In creation
of economic analysis it is a suitable to use all available resources, both pub-
lished openly and the internal, however it is necessary to monitor arising phe-
nomenons in the context with other important facts which only the manage-
ment of entrepreneurial subject can provide. On economic and financial analy-
sis as the main topic of work was focused also research carried out by Liang
and van Dijk (2011).

The aim of carried out analysis is naturally the most important point of view
influencing the choice of suitable method of financial analysis for a concrete
case. However, any method itself does not give absolutely the best or absolutely
the worst results, therefore it is useful to combine the methods.

According to Vochozka et al. (2012), two basic techniques of analysis are
used, i.e. a percentual analysis and a ratio analysis. In both cases, the base is
absolute indicator, i.e. state and flow magnitudes.
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For evaluation of the management level selected ratio indicators will be used
in the further practical part.

Materials and methodology

The aim of the paper is to analyze and evaluate development of economy
of selected agricultural enterprises and to determine factors that influenced
their economy in the period from 2008 to 2011. Selected enterprises are typical
representatives of certain groups of production agricultural businesses that are
a subject of monitoring in the selective collection.

The introductory part is focused on delimitation of entrepreneurial envi-
ronment in which the agricultural enterprises are situated. The main external
factors that creates a structure of the agrarian sector in the Czech Republic are
introduced there. Further, a price development on the market of agricultural
commodities is introduced there. For needs of evaluation of the enterprises,
a theory of financial analysis and its methods is delimited briefly.

The matter of investigation has a character of qualitative approach
in the form of case study of two typical companies for czech agriculture. Also
quantitative points of view are included in the research in the form of financial
analysis indicators.

The second part of paper deals with the own evaluation of economy of the se-
lected enterprises. Always an enterprise is characterized at first according
to a form and production factors that has at disposal, and further the financial
analysis follows. The financial analysis is composed of an analysis of liquidity,
indebtedness and profitability. The paper also explains an influence of subsi-
dies on a financial situation of the enterprises and their operating result. Data
needed for calculations and information necessary to explain found out phe-
nomenons were obtained from publicly available resources (Justice 2013), so
final accounts of the enterprises and consultations with responsible employees
in the businesses. Further, a brief comparison of the reached operating result
of both enterprises with average values of enterprises in the Czech Republic
found out on the base of investigation of the Agricultural Accounting Data Net-
work was carried out. For comparability, values are recounted per one hectare
of agricultural land here.

Characteristics of evaluated companies

As an example for evaluation of development of business economy in agricul-
ture in 2008-2011 two trade companies that operate its activity in the Central
Bohemian region were chosen. The first company (further the company A)
operates plant and animal production and manages c. 2 800 hectares of agri-
cultural land. The second company (further the company B) focuses only
on plant production and manages c¢. 1 100 hectares of agricultural land.

The company A was chosen as a representative of group of trade companies
with acreage of agricultural land over two thousand hectares with universal
field production and with breeding of farm animals. The company B was
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chosen as a representative of group oftrade companies managing agricultural
land in range of 1000-2000 ha and operating an universal field production.
The mentioned groups of companies are delimited in the framework of network
of testing agricultural businesses monitored by IAEI Prague.

In the company A, machinery is being modernized still and also crop pat-
tern has been adjusted. Growing of cereals, oilseed rape and mustard prevails.
A small part of managed area is created by grass growths. The company
realizes so called minimization procedures (without tillage) regarding a low an-
nual rainfall. For the company it is important a careful management of soil hu-
midity, but the so called “minimization” is also saving of time, fuels,
and the soil is less stiffened. Throughout the years in the company A an inhibi-
tion in cattle breeding happened as well as re-building of stables to pig feedlots.
The company concentrates on pig breeding with close herd turnover. In 2008
a herd recovery started with the help of European funds. The company has
a herd of 200 pieces of meat cattle without market milk production. The ma-
chinery passed the most significant change and demanded a significant volume
of investment, therefore is noted for a considerable degree of progress in the area
of saving of labour forces, time, cost for repairs, and fuels. The purchase of ma-
chines was financed by means of long-term bank credits with use of supports
of interest from credits by means of the SGRFF.

The company B is at present focused only on plant production. Already
for ten years it has used the minimization technology of land cultivation
(without tillage), however, the land is aerated. The plant production is ope-
rated on the whole area. Grown crops are winter and spring wheat, spring bar-
ley, oilseed rape, opium poppy and sugar beet. The acreage of sugar beet was
reduced owing to allotment of sugar quota and instead of sugar beet opium
poppy growing started. The company is able to store all wheat production
of c. 2500 tonnes and barley production c. 1200 tonnes in its newly moder-
nized stores equipped with an active ventilation for keeping the production
in a good quality. Further the production is sold at time of the most favourable
prices. Oilseed production is sold at time of harvest and the sugar beet
harvest is realized by the help of use of services at time agreed with a con-
sumer. The company employs yearly 5 employees, two of them are managers,
and at harvest time it takes some temporary employees. The main machines
are changed after longer time intervals.

Results
Analysis of solvency

A basic presumption for long-term functioning enterprise is to keep good re-
lations (payment ethics) with its suppliers and for a potential development
of the business from external resources of financing (loans from banks) it is
essential to secure liquidity of the enterprise. The liquidity represents a sum-
mary of all liquidity means that the enterprise has disposable for covering its
payable liabilities. Solvability is a preparedness to pay its debts when its ma-
turity came (Sedlacek 2007). Usually three levels of liquidity are distinguished,
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an immediate liquidity, quick liquidity and current liquidity.

Calculation of liquidity:

Current liquidity = current assets/(current liabilities + short-term credits)
Immediate liquidity = (short-term financial property + short-term debts)/
(current liabilities 4+ short-term credits)

Quick liquidity = short-term financial property/(current liabilities + short-
term credits)

Table 2: Indicators of solvency of the company A

Solvency indicators
[ 2008 [ 2009 [ 2010 2011
Current liquidity 1.71 1.90 2.22 1.29
Immediate liquidity 1.03 0.74 0.76 0.42
Quick liquidity 0.32 0.10 0.08 0.00

Source: Intraplant statements, own calculations

Results of solvency analysis in the company A indicate that there was a risk
of unpayment of the liabilities in the company. From the immediate liqui-
dity indicator, which corresponds with a recommended value only in 2008, it is
obvious that the company would not be able to pay its liabilities immediately
from money on a bank account. The liquidity indicator is a state magnitude
counted to one date, so it is not possible to tell that the company was not able
to cover its liabilities all the year. The critical period according to the mana-
gement is on the turn of year and in spring when the stored production is sold
and owing to long payback period, often longer than 3 months, the company
wrestle with a lack of financial means to cover its monthly liabilities (for em-
ployees, cost interests, from trade relations). This fact is evidenced by values
of the quick liquidity in which besides financial means also short-term recei-
vables are shown. The values of quick liquidity moved in the recommended
height again only in 2008, however, it is not a key factor of decision making
because in 2010, neither the indicator of quick liquidity nor of immediate liqui-
dity reached the recommended values, but the current liquidity indicator
reached the recommended values. The values of current and quick liqui-
dity evidence that the company lost its payment ability partially in posses-
sion of reserves and predominantly in a high amount of receivables and bank
credits. In the reserve structure, the biggest items were unfinished production
and animals, items that are closely connected with the character of produc-
tion and the management of the enterprise can influence them just a little,
with a requirement of maintenance of the current production. A positive
phenomenon is decreasing reserve of material. The material for pig fattening
in animal production has to stay constant, however, the material in plant pro-
duction can be decreased. The company buy in advance this material only
in case of advantageous offer with discounts provision. The high amount of bank
credits results from a renewal of machinery and also from spending of overdrafts
by which the company solves temporary deficiencies of financial means. Other
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of steps to solve the liquidity was that the company asked for prolongation
of the payback period of some liabilities in the main supplier which pay off some
of its liabilities towards the company in a period longer than usual. Therefore,
the request was accepted.

Table 3: Indicators of solvency if the company B

Solvency indicators
[ 2008 | 2009 [ 2010 2011
Current liquidity 8.06 13.04 7.59 6.53
Immediate liquidity 4.98 7.39 5.17 4.20
Quick liquidity 4.46 6.49 3.96 3.56

Source: Intraplant statements, own calculations

According to the results of indicator, the company B was liquid in a long-term,
mainly thanks to a proportion of high short-term financial assets and short-
term liabilities. Because the short-term financial assets that are noted for high
liquidity created at average 34 assets and short-term liabilities amounted
at average 8 %, the company was able to pay off its liabilities immediately
only by the help of its financial means. Adding other components of assets
with lower liquidity (short-term, receivables and reserves) in indicators of quick
and current liquidity, only ability to pay its liabilities increased further. High
values of liquidity found out already from financial means gave the company
possibility to use a part of these means for development of entrepreneurial
activity also in other business area without significant jeopardy of solvency
and thereby also the activity in the main area.

Analysis of financial stability

A financial stability of enterprise is characterized by a structure of financial
resources, appropriate composition of its operating results. In case of prob-
lems in this area, heavy indebtednes can happen and subsequently bankruptcy
of the enterprise. The financial instability of enterprise usually means a de-
crease in creditors’ confidence (Rosochatecka 2006).

Indicators of financial stability:

Creditor risk = foreign resources/total assets

Debt ratio = foreign resources/own resources

Coefficient of self-financing = own resources/total assts * 100

Interest coverage = (net profit + paid interests)/paid interests

Time of return on loan = total credits/(net profit + depreciations)
Indicator of rate of interest = paid interests/average state of credits * 100
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Table 4: Indicators of financial stability of the company A

Indicators of financial stability

[ 2008 [ 2009 [ 2010 | 2011
Indicator of creditor risk 0.69 0.66 0.61 0.60
Indicator of debt ratio 2.52 2.00 1.68 1.62
Coefficient of self-financing 2717 % 32.86 % 36.31 % 37.19 %
Interest coverage 2.93 0.62 2.95 4.24
Time of return on loan 2.62 2.82 1.84 1.21
Indicator of rate of interest 6.90 5.80 % 4.07 % 5.37 %

Source: Intraplant statements, own calculations

According to the analysis, the financial stability in the company A has improved
in the long-term. The coefficient of self-financing (a share of own resources
in the total assets) has increased by 10 % throughout years what is a posi-
tive phenomenon, however, values represent higher dependence of the company
on foreign resources without which the company would not be able
to acquire assets. Other indicators of financial stability have also improved
in the long-term, only in indicators of interest coverage and time of return
on loans deterioration was recorded in 2009 because the indicator influences
an operating result from the current period and the company reached a loss
in this year which was revised by height of depreciations mainly from newly
purchased machines and also building. However, the indicator of interest cove-
rage documents that the company was able to cover payments of credits. It
is necessary so that the management takes into account possible fluctuations
in gaining a profit in the following years. The indicator of creditor risk has
decreased to a value 0.6. A possible liquidation of the enterprise would repre-
sent a loss for creditors because the indicator of debt ratio exceeds the margin
100 % and receivables of creditors would not be satisfied to full extent.

Table 5: Indicators of financial stability of the company B

Indicators of financial stability

[ 2008 [ 2009 [ 2010 | 2011
Indicator of creditor risk 0.17 0.12 0.14 0.14
Indicator of debt ratio 0.22 0.15 0.16 0.16
Coefficient of self-financing 78.06 % 84.66 % 84.86 % 86.47 %
Interest coverage 23.59 7.24 13.77 33.09
Time of return on loan 0.43 0.92 0.56 0.23
Indicator of rate of interest 8.20 % 8.20 % 8.54 % 9.20 %

Source: Intraplant statements, own calculations

The coeficient of self-financing in the company B has grown in the long-term
what was positive and the company’s assets became less dependent on foreign
resources. The indicator of debt ratio has a similar trend like the indica-
tor of creditor risk which predicates about financing of the company mainly
from own resources. Payment of annual interests was fully covered from the
reached net profit, only in 2009 a fall happened owing to a decrease in net
profit, however, it did not affected the payment of interests. Generally it can
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be said that development of the company is secured predominantly from good
economic results.

Analysis of profitability and costs

Profitability prepresents achievement of profit. The most often it is expressed
as a profitability rate, i.e. a ratio of profit to a base by help of which the profit
was achieved (e.g. to assets, costs, revenues, outputs). The assets are a state
magnitude while outputs, revenues and costs are flow magnitudes (Stvova
2008).

Indicators of profitability and costs:

Profitability of Assets = profit before interests and taxation/total assets * 100
Profitability of own capital = profit after taxation/own property

Profitability of revenues = net profit/revenues

Costs of revenues = costs/revenues

Table 6: Indicators of profitability and costs of the company A

Indicators of profitability and costs
[ 2008 [ 2009 | 2010 | 2011
Profitability of Assets (ROA) 4.59 % -0.85% | 2.61 % 5.47 %
Profitability of own capital (ROE) | 16.88 % | -2.57 % 718 % | 1472 %
Profitability of revenues 9.00 % -1.63 % 4.05 % 8.53 %
Costs of revenues 1.30 % 1.51 % 1.35 % 1.23 %

Source: Intraplant statements, own calculations

From the indicators of profitability and knowledge of price development of agri-
cultural commodities it is possible to estimate that an ability of the company
A to reach a profit unwinds just from the price development of agricultural
commodities if the production stays steady. Because in 2009 and 2010 the com-
modity prices were significantly lower than in the margin years, also the capi-
tal profitability decreased. For the company it would be beneficial to diver-
sify structure of its incomes and secure incomes independent on development
of the market of agricultural commodities. The development of costs of reve-
nues is to some extent documented by the fact that the main activity of the com-
pany was, without endowment supports flowing from the state budget
and the European Union, unprofitable because in each period more than one
cost unit was expended per a unit of revenues. In the weakest year 2009,
subsidies (other operational revenues) shares with 28 % on the total revenues;
in the following year they created already only 20.5 %. A comparison of ROA
indicator and interest rate in 2009-10 is documented by a negative fact that
the total capital of the company was less profitable than the borrowed capital,
so for the company the bank loans were a burden. However, the necessity of use
of bank loans resulted from an intensive investment policy of the company. It
must be added that in 2011 in spite of new investment covered by the help
of bank loans, the profitability of the total capital exceeded the average inte-
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rest rate and the borrowed capital started to pay off to the company.

Table 7: Indicators of profitability and costs of the company B

Indicators of profitability and costs
[ 2008 | 2009 | 2010 | 2011
Profitability of Assets (ROA) 1721 % 3.56 % 5.73 % 8.50 %
Profitability of own capital (ROE) 22.05 % 4.56 % 6.76 % 9.83 %
Profitability of revenues 29.62 % 8.39 % 9.73 % 16.13 %
Costs of revenues 1.07 % 1.35 % 0.97 % 1.15 %

Source: Intraplant statements, own calculations

From the results it is obvious that the profitability of total capital in the com-
pany B showed similar values as the profitability of own capital owing to a high
share of self-financing. The profitability was the highest in 2008 when
the company showed the highest profit. In the following year the profita-
bility decreased c. by 75 % mainly owing to a decrease in revenues from sale
by 25 %. The decrease in revenues was caused more by the decrease in prices
of sold commodities than by the decrease in crop yields, and also by the fact
that a part of harvest was sold in the next year. The profitability of revenues
from sale predicated about an ability of the company to reach even a net profit
from the total revenues under the average conditions. From a comparison
of ROA with the indicator of interest rate it is obvious that for the company it
is not advantageous to use foreign resources for financing of investments. From
the indicator of profitability of revenues it results that also for this successfully
managing company the financial supports are necessary to secure the financial
stability.

Activity analysis

“Activity indicators measure ability to use invested financial means and lin-
king of particular capital component in particular kinds of assets and pas-
sives; the most often they express a number of turns of particular components
of resources or assets. Their analysis serve above all for looking for answers
to a question how we manage assets and their particular components” (Stvovéa
2008).

Activity indicators:

Asset turnover = revenues/assets

Fixed asset turnover = revenues/fixed assets

Current asset turnover = revenues/ current assets

Reserve turnover = revenues/reserves

Debt turnover = revenues,/ debts

Liability turnover = revenues/ liabilities

Turnover can be converted into a time of turnover in days.
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Activity analysis of the company A

Table 8: Activity indicators

Activity indicators

‘ 2008 2009 2010 2011
Asset turnover 0.51 0.52 0.64 0.64
Fixed asset turnover 0.87 0.78 1.09 1.09
Current asset turnover 1.24 1.59 1.59 1.57
Time of fixed asst turnover (in days) 418 470 336 335
Time of current asset turnover (in days) 294 229 230 233
Time of reserves turnover (in days) 116 140 151 156
Time of debt turnover (in days) 123 78 70 76
Time of liability turnover (in days) 196 122 105 133

Source: Intraplant statements, own calculations

A change of the total asset value in the revenue value fastened in the com-
pany A, so the company used its assets more efficiently in creation of revenues.
The value of fixed and current assets increased, so a time when particular assets
projected in the revenue value decreased. The decrease of time of current asset
turnover caused decrease of time of debt turnover; customers paid off their lia-
bilities faster and the company had its financial means bind in the form of debts
for a shorted time. Vice versa, the time of reserve turnover increased, generally
by 34 % which slowed down the time of turnover of disposable financial means.
The company had possibility to buy reserves with a more significant reduction
in price before the year end, and thereby also a base of income tax from ordinary
activities decreased. From the time of debt turnover it is possible to read that
the company paid its liabilities in a period longer than 3.5 months and in 2008
the period was longer than 6 months.

Activity analysis of the company B

Table 9: Activity indicators

Activity indicators

‘ 2008 2009 2010 2011
Asset turnover 0.58 0.46 0.59 0.53
Fixed asset turnover 0.61 1.36 1.89 1.88
Current asset turnover 0.94 0.72 0.90 0.76
Time of fixed asst turnover (in days) 227 268 193 194
Time of current asset turnover (in days) 389 506 405 482
Time of reserves turnover (in days) 149 219 129 172
Time of debt turnover (in days) 25 35 65 47
Time of liability turnover (in days) 13 3 32 42

Source: Intraplant statements, own calculations

The company B used more efficiently fixed assets in achievement of revenues;
their time of turnover decreased to 194 days. The current asset turnover indi-
cates that a part of current assets were not used; it was dealt mainly with fi-
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nancial means on bank account. It confirms a presumption from liquidity eva-
luation that it would be economically beneficial for the company to use a part
of these resources for investment activity. The time of debt turnover increased
c. by 25 days and the company had bound its financial means for a longer
time in the form with lower liquidity. The time of reserve turnover develops
from when and in what intervals reserves are bought and consumed.

Influence of subsidies on operational result of a company

The table 10 introduces what would be the operational result of economy,
if no endowment payments were paid to the enterprises. The main endowment
payments are payments for area of managed lans SAPS which purpose is to se-
cure a sufficiently big income of agricultural enterprises so that their activity
would not be unprofitable for a long time, so that they would enable moderni-
zation and increase of production efficiency, contribute to diversification
of the production according to demand, and secure a sufficient income of em-
ployees in agriculture.

From the table it results that except 2008 when the company B reached
a positive operating economic result without subsidies, both enterprises would
manage with a loss in all other years. It would mean that if there were no
endowment payments, they could not under the current market conditions pro-
duce in the long term. A general development of both companies in the given
period was characterized by considerable investment in the machinery (in both
companies almost all used machines were bought as new). The companies
during the monitored period dealt also with purchase of new prodcution
capacities. The operating economic result after deduction of subsidies would
express with what results the companies would be managed, if they passed
the current development.

Introduction of subsidies unambiguously contributed in both enterprises
to modernizing of production and improvement of work conditions of emp-
loyees. It can be stated that the paid subsidies encourage development of Czech
agriculture.

Table 10: Operating economic result
Operating economic result of the company A
[ current operating ER [ OER after deduction of subsidies

2008 8 089 -14 317
2009 1267 -16 772
2010 4 321 -11 908
2011 7 655 -8 041

Operating economic result of the company A
[ current operating ER [ OER after deduction of subsidies

2008 13 593 6 806
2009 2913 -4 443
2010 4 528 -2 348
2011 6 664 -254

Source: Intraplant statements, own calculations
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Conclusion and discussion

The aim of this paper was on base of a case study to analyze and evaluate eco-
nomy of selected agricultural subjects and to determine factors, which influen-
ced their level of economy in 2008-2011. For this purpose, two trade companies
were selected as representatives of typical groups of agricultural enterprises
in the Czech Republic.

The assession of the Czech Republic in the European Union was signi-
ficant for both the companies; it brought availability of financial supports
from the Union funds. The supply of new capital in the company A enabled
modernizing of machine equipment and renewal of capacities for pig breeding.
A negative side of this development was a high indebtedness of the com-
pany caused by a considerable height of bank credits. The company paid off
the credits, however, it had problems with liquidity which it solved by the help
of a bank overdraft. Binding of financial means in long-term debts for partners
and daugter company was unfavourable, too. For more fluent obtaining of fi-
nancial means, also a more steady sale of plant products with use of storage
in the enterprise can contribute, as well as a reduction of time of debt turnover
and a mutual credit of debts and liabilities from the business contact.

The company B also invested in modernizing of machine equipment
and storage spaces in the monitored period. The company maintained a low
level of indebtedness for a long time. A high liquidity was secured thank
to savings in bank accounts.

From the viewpoint of rate of profit in both the companies, the year 2000
was risky; prices of agricultural commodities decreased on the market while
prices of purchased material grew. In the company A, the low realization prices
were the main cause of loss in the given year. In the company, it is necessary
to continue in economical spending of operational costs and to try to reach
a reduction in cost share in revenues. It would be advantageous for the com-
pany to reach also a certain diversification on the side of incomes also outside
the agricultural production.

The company B, despite the decrease in realization prices, managed suc-
cessfully to reach a significant profit in 2009. The structure of grown crops
in the company showed a high profitability.

The companies differ in use of their capital because the company A uses
more efficiently all input capital. In the company B, the unused financial means
cummulate. This capital could be used, with willingness of management of both
the companies, to diversification of activities, eventually for purchase of land
in order to become independent on lessors of managed pieces of land.

Both the companies manage with a smaller ratio of assets per one hectare
against the comparable average in the Czech Republic in spite of that they
are able to reach a comparable profit. In comparison of the reached level
of operational profit in re-count per hectare of managed land with average
values found out in a network of testing authorities for Czech agriculture
(TAEI, FADN 2013), their level was following. The company A for the category
of enterprises with acreage above 2000 ha reached slightly under-average
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values in the monitored year except 2009 when it was only 26 %. An opposite
situation was shown by the company B which in year 2008-10 was in this in-
dicator high above the average values. Only the year 2011 was slightly under
the average, 92 %. Also in creation of added value, except the year 2009, better
than average results were achieved.

Stielecek et al. (2011) introduced in a collection of monitored agricultural
enterprises negative values of profit before taxation for 2009. It is in accordance
with found out results in both companies when the height of this profit was
negative in the company A and in the company B in 2009 it showed the lowest
values over the whole monitored period.

Matoskova (2011) points out a considerable volatility of prices of agri-food
products on the world markets which shows also in fluctuation of prices of these
products on the domestic market. This price fluctuation significantly affected
also the achieved economic results in the evaluated companies in the monitored
period.

Both the companies have passed a wide modernizing in recent years
and achieved very good economic results. They trade with a steady base
of suppliers and customers. On base of the carried out analysis it is possible
to state that both the companies have a background for further development
and applying on the market.
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Hodnoceni vyvoje ¢eskych zemédélskych podniku

Prispévek se zabyva hodnocenim hospodafeni vybranych obchodnich spolec-
nosti provozujicich zemédélskou prvovyrobu za obdobi trvajici od roku 2008
do roku 2011. Hodnoceni vychazi z vysledki ekonomickych analyz podnikii,
které jsou dale sledovany v kontextu s vyvojem externich vlivii pasobicich na
celé odvétvi zemédélstvi a vyvojem hospodarskych rozhodnuti hodnocenych
spolecnosti. Déle se hodnoceni opird o readlné moznosti spole¢nosti vychazejici
ze zdrojil, jimiz disponuji a o skutec¢nosti, které za sledované obdobi v obou
spole¢nostech nastaly. V prvni ¢asti prace je uveden vyvoj dulezitych faktoru
ovliviujicich celé odvétvi zemédélstvi a jejich souCasny stav a déle jsou zde
uvedeny metody pouzivané pri finanéni analyze podnikt. Ve druhé ¢asti prace
jsou hodnoceny dvé spole¢nosti, z nichz prvni provozuje rostlinnou a zivocis-
nou vyrobu a druhé spole¢nost je zaméfena vyhradné na rostlinnou vyrobu.
V obou spole¢nostech probihala, za prispéni podpor z fondt Evropské Unie,
modernizace strojového vybaveni a ve sledovaném obdobi byly obé spole¢nosti
konkurenceschopné. Prvni spole¢nost méla problémy s likviditou, zatimco ve
druhé spole¢nosti se hromadil nevyuzity kapital.

Klicova slova: obchodni spolecnost, spoleénd zemédélska politika, dotace,
vynosy, naklady, vysledek hospodareni, finan¢ni stabilita, ziskovost podniku,
zavazky
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Methodology of Introduction
and Utilization of Talent Management
in the Organization

Petra Horvathova
VSB — Technical University of Ostrava

Abstract

The desire of every organization is to achieve predetermined objectives
and successfully accomplish its tasks. A key element in the fulfilment
of objectives stated in advance and achieving the organization’s required
performance efficiency are human resources, primarily talented individu-
als. These employees contribute, to a large extent, to the implementation
of strategy and the organization’s economic goals. Therefore, there is
a need for the organization to pay an increased attention to them, con-
centrate on complex and systematic work with them and applies the sys-
tem of talent management within the organization. Despite the proven
benefits of talent management, the fear of its time and organizational
performance often result that in the end organizations will not apply
talent management in spite of making a decision on the implementation
of this approach. The aim of this article is to introduce the methodology
of implementation and utilization of talent management in the organiza-
tion as an instrument for the implementation of this approach in practice.
To meet the target of this article the analytic-synthetic cognitive process
was used. By the method of synthesis from the known knowledge of this
approach, a mind map of talent management was created. On its basis,
practically usable and into steps structured methodology for the imple-
mentation and utilization of talent management in the organization was
made by means of the methods of induction and deduction.

Keywords: talent management, mind map, methodology, practice

Introduction

The system of talent management consists of several areas, and of a number
of interconnected partial activities. Its complex application, both introduc-
tion of its use and the actual implementation of all its processes in everyday
functioning of the organization is certainly time-consuming and organizatio-
nally demanding (Cannon and McGee 2007). Despite the demonstrable bene-
fits of talent management this ‘fear’ of time and organizational performance
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often results that in the end organizations will not apply talent management
in spite of making a decision on the implementation of this approach in case
they have a sufficient amount of financial and other means and also further
prerequisites of the implementation and utilization are met. This fact was
confirmed by the survey of talent management use by organizations in one
of Czech Republic’s regions, in organizations of the Moravian-Silesian Region,
where as the reason for failure to use talent management in some of orga-
nizations stated organizational demands of the application of this approach
in practice (Horvathova and Mikusova 2011). Some kind of instructions or
a method used by organizations for this approach of practically putting into
practice and a consequent use of all its benefits for the organization would
certainly help organizations to overcome this barrier.

The methodology of the introduction and utilization of talent man-
agement in the organization might serve as such suitable instrument, in-
structions, or a certain aid for practical materialization of that approach.
And the description of such methodology and its use is the objective of this
article.

Materials and Methodology

In the first phase, a mind map of talent management in the organization was
created by the method of synthesis from the known knowledge of the talent
management. Such a mind map allows us to look at talent management issues
from all angles, to identify its structure, not only to give us an idea of all sub-
areas and the various activities of this systematic approach but also of the pro-
cedure of their implementation, their complexity and interdependence.

A talent management mind map in the organization depicts talent
management as a complex of six basic areas. Each of these areas is further-
more dividing into activities when the individual activities included for example
in the “Basic concepts of talent management” area are “Talent” and “Talent
management”. Only in one case, which is the “Talent management processes”
area, the area is divided into sub-areas and these further into activities
where the individual activities of the “Acquisition” sub-area are “Key roles”,
“The need and resources of talents”, “Key competences”, “Performance” etc.
(see Diagram 1).

In the second phase, this schematic illustration of a logical sequence, con-
tinuity and interconnection of areas, sub-areas and also activities of talent
management in the form of mind map was used as the basis for a proposal
of the methodology of introduction and utilization of talent manage-
ment by the application of methods of induction and deduction.

Results

A form of the created methodology of introduction and utilization of talent ma-
nagement in the organization is based on the structure of a talent manage-
ment mind map. Its particular steps “copy” a logical sequence of partial
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areas and sub-areas of that approach as well as their particular activities.
The methodology was devised in such a way so that its structure and contents
would offer the organization that decided on talent management introduction
and use as precise as possible directions for steps of implementation as well
as for a consequent implementation of this complex and systematic approach
to work with talented individuals.

After the summary of methodology of the introduction and utilization
of talent management in the organization which is given in Table 1, the de-
tailed description of some (due to the limited scope of the article) areas and
possibly sub-areas and activities will follow. Description of remaining areas
and activities can be found in the publication HORVATHOVA, Petra. Talent
management. Praha: Wolters Kluwer CR, 2011. ISBN 978-80-7357-665-3.

Area 1 Basics concepts of talent management

The main objective of any organization that will decide to pay attention to sys-
tematic work with talents is defining not only its own conception of talent mana-
gement but in particular who will actually be considered as talent and into
which groups of their employees it will look for talents (Berger and Berger
2003).

Activity: Talent

There are quite a number of definitions relating to the concept of talent,
the most common one describes a talented individual as a person who gives
both a high performance and shows a high potential (Cannon and McGee 2007).
Similarly, there are several views on how to and in which groups of employees
to search for talent. Organizations may identify their talents only among em-
ployees holding managerial positions or also among specialists or only among
specialists or among all employees (Goldsmith and Carter 2010). To ensure
that with regard to achieving organization’s business objectives, the organiza-
tion devotes its effort to the “right” talent it is necessary regularly to review
the definition of the talent in the organization.

Objective: Definition of a talent

Benefits: Understanding of the definition of talent in the organiza-
tion.

Realization: Introductory (preparatory) stage of talent management ap-

plication in the organization.
Participating roles:’ | Top management of the organization.?
Materials needed:® None.

IThis is not a list of all participating roles, only mentioning the main ones.

2Most often CEOs and directors of functional areas (HR director, production and technical
director, financial one, etc.).

3This is not a list of all materials needed, only of the main ones.
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Activity: Talent management

Talent management is mostly perceived as a system of acquisition, retention,
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and developments of talents, as a process by which the organization identi-
fies, leads and develops its employees at present and for the future (Cannon

and McGee 2007).

Objective: Form of work with talented employees design.

Benefits: Activities constituting the talent management system iden-
tification.

Realization: Introductory (preparatory) stage of talent management ap-

plication in the organization.

Participating roles:

Top management of the organization.

Materials needed:

Budgets.

Tab.1: The summary of methodology of the introduction and utilization of ta-
lent management in the organization (own processing)

| No. [ Area Sub-area Activities ‘
1 Basic concepts of Talent
talent management Talent management
Time horizon
Environment
9 Strategy of Talent requirements
talent management Activities
Budget
Management roles
Initiation and support
3 Conditions of (top management)
talent management Connection with business strategy
Allocation of resources
Key roles
Need and resources of talents
Acquisition Key competences
Performance
Potential
Processes of Talent-pool
Program
4 talent management =
Development Reahzat.lon
Evaluation
Career management
Employer attractiveness
Retention Realization of activities
Reputation of the organization
5 Management of Problems of talent management
talent management
6 Evaluation of Audit
talent management Evaluation of success
Source: Own processing
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Area 2 Strategy of talent management

A prerequisite to the efficient working of talent management in the organization
is its initiation and support not only a declaration of understanding talent ma-
nagement as one of organization’s priorities but also providing a commitment
of time investments and a real involvement in the implementation of this ap-
proach by the organization’s top management and its interrelation with the or-
ganization’s business strategy. In order to use time and other resources as
efficiently as possible a strategy of talent management should be developed
in the organization (Mathis and Jackson 2008).

Activities: Time horizon, Environment, Talent requirements,
Activities, Budget ......

Talent management strategy takes the form of a document organized into se-
veral sections; each section addresses the certain specific key issue such as e.g.
a time horizon of talent management system application, the environmental
impact, demands for talents, talent management activities, budget and so on.

Objective: Specification of expectations and demands made on all in-
dividuals taking part in the implementation of talent ma-
nagement strategy.

Benefits: Determination of individuals’ responsibility and demands
made on them in putting talent management strategy into
effect.

Realization: Initial stage of talent management application strategy
creation.

Participating roles: | Top management of the organization.

Materials needed: Descriptions and specifications of job roles. Talent manage-
ment strategy.

Area 3 Conditions of talent management

If the introduction and use of the talent management system in the organization
is to be beneficial then it requires from the top management not only a decla-
ration of understanding talent management as one of organization’s priorities
but also providing a commitment of time investments and a real involvement
in the implementation of this approach. In order to use time and other re-
sources as efficiently as possible a strategy of talent management should be
developed in the organization (Cannon and McGee 2007).

Activity: Initiation and support

Initiation and support of talent management by a management team is one
of key criteria for achieving talent management success. Programs in the field
of talents supported by the top management are usually more successful. By ac-
ting as an example, managers demonstrate a support and define what is im-
portant for their organization.
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Objective: Declaration of talent management as a priority in the orga-
nization.

Benefit: Fulfilment of condition for successful implementation
of talent management.

Realization: Introductory (preparatory) stage of talent management ap-

plication in the organization.

Participating roles: | Top management of the organization.

Materials needed: None.

Activity: Linking with business strategy

The efficient work with talent is based on building talent management strategy
that will be in line with the organization’s philosophy and business strategy.
Only from that strategy and through the strategy of human resources manage-
ment the key decisions can originate suggesting whether and which activities
of talent management should be implemented (Horvéthova and Durdova 2010).

Objective: Linking talent management strategy with business strategy
of the organization.

Benefits: Fulfilment of condition for successful implementation
of talent management.

Realization: Introductory (preparatory) stage of talent management ap-

plication in the organization.
Participating roles: | Top management of the organization. Talent manager.
Materials needed: Business strategy. Talent management strategy.

Activity: Allocation of sources

The organization that will decide on the introduction and use of talent ma-
nagement strategy has to earmark a required quantity of resources for this pre-
designed activity and this concerns not only the funds. It is necessary to answer
a question how large and how structured a budget for talent management will
be.

Objective: Ensuring resources for talent management application.

Benefits: Specification of resources needed for the application of talent
management. Determination of the amount and structure
of the budget for the application of talent management.
Realization: Introductory (preparatory) stage of talent management ap-
plication in the organization.

Participating roles: | Top management of the organization. Financial director.
Materials needed: Business strategy. Talent management strategy. Budgets.

Area 4 Processes of talent management

Talent management as a systematic and complex approach to work with talen-
ted individuals consists of three basic processes — acquisition, development
and retention of talents. Each of these processes includes in itself quite a num-
ber of related activities (Horvathova 2010).
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Sub-area: Acquisition

First, the organization has to identify key roles, to assess whether there are
employees with key competences who will be needed in the future in dependency
on business strategy. As long as there are not sufficient existing resources
in the organization then it has to find these talents either from internal resources
or from external resources (Horvathova and MikuSova 2011).

Activity: Key roles

The key roles are such positions in the organization which, if they are not
filled, may seriously disturb the working of the organization as these roles are
the most crucial for achieving its success. It is not only a need to identify these
key roles, but also individuals suitable for holding these roles. Consequently,
succession planning is aimed at planning to meet the need of having employees
in these key roles (Goldsmith and Carter 2010).

Objective: Key roles identification in the organization.

Benefits: Identification of roles to which attention should be paid
in succession planning. Identification of roles to which
the attention does not have to be paid in succession plan-
ning.

Realization: Introductory stage of talent acquisition process. Part
of the process of succession planning.

Participating roles: | Top management of the organization.

Materials needed: Organizational chart. Descriptions and specifications of job
roles.

Activity: Need and resources of talent

If the organization has not got sufficient existing resources then it has to find
these talents. It may identify talents among its present employees, from inter-
nal resources or obtain them from external resources, from the labour market,
by their transferring from competitive firms, from other branches, among stu-
dents, graduates, by searching for talents among holders of research fellowships,
by direct addressing of suitable individuals, and so on (Koubek 2007).

Objective: Determination the need of talents and their coverage.
Benefits: Creating the plan of the need of talents and possibilities
of its coverage.

Realization: Introductory stage of talent management acquisition.

Participating roles: | Top management of the organization. Talent manager.

Materials needed: Business strategy. Key roles. Performance evaluation and
potential forecast.

Activity: Key competences — Identification, Rating scale, Compe-
tency grid

An organization has to identify its key competences, which are competences
crucial for the success of every employee and thus of the whole organization.
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There are several ways to identify these key competences. Each of key compe-
tences is judged (scored) in dependency on its relative contribution to the or-
ganization and the rating scale is created for that purpose. To each position
in the company is then assigned a level of competence necessary for perfor-
ming the job. Subsequently, a competency grid is created — for each position
in the organization the level of all key competences is determined.

Objective: Identification of key competences. Determining the rating
scale. Competency grid creation.
Benefits: Determination of key competences needed to ensure orga-

nization’s success in the future. Evaluation of individual
levels of competences according to benefits for the organi-
zation. Determination of levels of all competences for each
position in the organization.

Realization: Introductory stage of talent management acquisition.
Participating roles: | Top management of the organization. Direct supervisors.
Materials needed: Business strategy. Key roles. Organization scheme. List

of competences. Descriptions and specifications of the job
roles. Performance evaluation and potential forecast.

Note: In the same way all remaining areas, sub-areas and activities are in-
cluded in the methodology of implementation and utilization of talent manage-
ment. As mentioned above, due to the limited extent of the article only some
of them are described.

Discussion

A complex and systematic approach to work with talented individuals, the sys-
tem of talent management consists of several areas and of quite a number of in-
terconnected partial activities. A mind map of talent management compiled
by the author of this article gives an idea of all individual areas and various
activities of this approach, of the procedure of their implementation, their men-
tioned complexity and interdependence of these areas and activities. It enables
us to look at talent management issues from all sorts of angles, to learn its
structure.

The author of this article used this mind map of talent management in the or-
ganization as a starting point for developing the methodology of introduction
and utilization of talent management in the organization. The methodology
is in the form of schematic representation and description of each area, sub-
areas and activities including the indication of the goal, benefits of the certain
activity and the period of its putting into practice. Moreover, major (not all)
involved roles are specified for every activity as well as major materials (again
not all) needed for putting a certain activity into practice.

A concrete form of talent management application will always depend
on an organization’s specific situation — on the level of human resources mana-
gement, on the amount of sources, on the approach and involvement of not
only organization’s management but also of all its employees, whether to use
or not to use all ideas and practices of the methodology or whether it will
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implement further sub-steps. A similar situation arises in case of determining
the times for performing each activity or a horizon of complex implementation
of talent management in the organization — it is not possible exactly to deter-
mine either of them. Benefits resulting from the appropriate implementation
and realization of talent management may be delayed for several years. Even
so, the application of talent management will pay off. Organizations that do
not use talent management should certainly consider the use of that approach
(Horvéthova and Davidovd 2011).

Conclusion

For its demonstrable benefits, organizations should increasingly use the talent
management system. Management of a number of organizations would welcome
the use of talent management, but fear of certain financial, personnel and or-
ganizational demands prevent them from doing it. The presented methodology
of introduction and utilization of talent management in the organization could
become the instrument for overcoming this ”barrier”.

The approach to the talent management use in human resources manage-
ment has been carefully verified by practice abroad, organizations consider it as
a valid, credible, and useful instrument of systematic work with talented indi-
viduals (Kinley and Ben-Hur 2013). They really apply this system to the mana-
gement of their human resources. For example, the results of the survey 2010
State of Talent Management carried out by the world’s largest association of ex-
perts in the area of talent management by the New Talent Management Net-
work in January 2010 can serve as proof. The system of talent management
was implemented and is successfully used in 67% of respondents participating
in the survey.

There is no doubt that talent management should be certainly applied also
in our conditions. Beliefs can be expressed that in the near future the level
of our experts’ work — human resources experts will approach the standard
level of work of human resources experts in advanced economies and the sys-
tem of talent management will become the integral part and the essential link
of instrumentation in the field of human resources management in most Czech
organizations.
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Metodika zavedeni a vyuZivani talent manage-
mentu v organizaci

Pranim kazdé organizace je dosdhnout predem stanovenych cilil, tspésné spl-
nit své tkoly. Klicovym prvkem pii plnéni predem stanovenych cili, dosahovani
pozadované vykonnosti organizace, jsou lidské zdroje, zejména talentovani jed-
notlivci. Tito zaméstnanci velkou mérou pfispivaji k realizaci strategie a eko-
nomickych cilt organizace, je tedy potieba, aby jim organizace vénovala zvyse-
nou pozornost, aby se vénovala komplexni a systematické praci s nimi, aby
byl v organizaci uplatiiovan systém talent managementu. Pfes prokazatelné
pfinosy talent managementu velmi casto vede obava z jeho Casové i organi-
zacni narocnosti k tomu, Ze talent management, i pfes rozhodnuti o realizaci
tohoto pfistupu, organizace nakonec neaplikuji. Cilem ¢lanku je predstavit me-
todiku zavedeni a vyuzivani talent managementu v organizaci jako vhodného
nastroje pro realizaci tohoto pfistupu v praxi. Pro splnéni cile ¢lanku byl vyu-
zit analyticko-synteticky poznavaci postup. Metodou syntézy byla ze znamych
poznatki o tomto pfistupu vytvorena myslenkova mapa talent managementu,
z ni pak za pouziti metod indukce a dedukce byla vytvorena prakticky vyu-
zitelna, do jednotlivych kroki strukturovana, metodika zavedeni a vyuzivani
talent managementu v organizaci.

Kli¢ova slova: talent management, myslenkovd mapa, metodika
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Abstract

Research in the nonprofit sector is a relatively young discipline. Nonethe-
less, a number of research schools of thought and movements have formed
over several decades, several outstanding research institutions have come
into existence, and many books, articles and studies dealing with the non-
profit sector have been written. The first social science to try and under-
stand the nonprofit phenomenon through its research methods was eco-
nomics. This article analyses the causes of the interest that economists
started paying to the nonprofit sector and the nonprofit form of com-
panies. It examines how the areas of interest of the research have been
changing, trying to identify causes of such changes. It demonstrates that,
since its very beginning, this research has been very strongly influenced
by actions taken by interest groups and has been significantly intercon-
nected with the public policy towards the nonprofit sector. Its primary
objective is to demonstrate significant shifts in the research emphases
and to articulate the author’s view of the tendencies in the development
of the area studied.

Keywords: nonprofit sector, public policy, interest groups, research
trends

Introduction

Theory is not value-neutral. It is inevitably appropriated, constructed, or ap-
pealed for purposes related to the configuration of institutional power and the in-
terests of stakeholders.

Hall (1995)

The nonprofit (also third) sector refers to the sphere between the state
and the market where the following two principles meet: private voluntary ac-
tivities and non-profitability. This article analyses the transformation of the pil-
lars which the research in this specific area has been based on. It provides
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an overview of the progress in the understanding of the phenomenon as fa-
cilitated by leading figures in the nonprofit research, identifying the causes
of changes in the orientation of the research and, last but not least,it is a criti-
cal analysis of the influence of interest groups on this research.

The terminology of the area we have been dealing with herein is still in-
consistent, and probably will remain so. In the literature written in Czech,
the overview of terminology is best compiled in (Skovajsa 2010). It should
be noted that terminology may pose one of the biggest risks of incompre-
hension in discussions about the nonprofit sector, especially in the situation
when the multidisciplinary approach has been growing in importance. Each
of the social sciences has its own terminology, yet different meanings are as-
signed to the same concepts (Muukkonen 2000) points out that the terminology
refers to the sector on the one hand and to actors, entities operating in this
sector, on the other hand, and that it also reflects different cultural and histo-
rical experience. The terms as used throughout this paper are private non-
profit organizations and the private nonprofit sector or just nonprofit organiza-
tions and the nonprofit sector. For the rationale see for example Rosenmayer
and Pospisil (2006).

Materials and Methods

The article is not based on any ad hoc executed empirical research; on the con-
trary, it examines the background of researches in the order in which they
gradually emerged. Therefore, the secondary analysis has been selected
as the main method. To draw up the sections of this paper that analyze
the principles of individual theories, the author followed from his own re-
search methods applied in the following two grant projects where the au-
thor served as principle investigator: Podil nestatnich neziskovych organizaci
na zabezpeCovani vefejnych sluzeb /The Share of Non-Governmental Non-
profit Organisations in Securing Public Services/(GA402/05/0974) and Re-
vize teorii neziskového sektoru jako vychodisko formulace vefejné politiky viici
neziskovému sektoru /Review of the Theories of the Nonprofit Sector as the Ba-
sis for the Formulation of Public Policy towards the Nonprofit Sector/(GA402/
09/0941).

This contribution does not aspire to be an exhaustive analysis; accor-
dingly, it cannot contain the proposal section either. It rather has a theoretical
and conceptual as well as summarizing character. At the same time, it defines
the space for another of the author’s planned activities, specifically for an in-
depth research in the links between sources of research funding and the themes
or issues comprising the agenda of the research.

Of course, this article utilizes mostly the American research tradition and de-
rives some results from it. It can be the limiting factor and it can be challenged
by rights. Yes, European, or even the Czech, research tradition is different. But
the main problem remains the same — government and interest groups, very of-
ten the nonprofit ones, influence the “independent” research strongly and con-
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tinually. And such influence doubtlessly deserves our attention and critical
analysis.

Results
Economic Research of the Nonprofit Sector

With a certain amount of exaggeration, it may be stated that economics was
really the first social science which started exploring the space “between the state
and the market” in a systematic manner. The statement is characterized
as a slight exaggeration because economics has a lead of no more than ten years
at the maximum. Political scientists, sociologists and, naturally, histo-
rians come up with their theories as soon as in the course of the 1970s. They
are primarily general theories, political macro theories, organizational theories,
etc. Of course, emphases in these sciences were also shifting, most significantly
during the late 1980s when international comparative studies became the prio-
rity, exploring differences in terminology, legislation and cultural and religious
backgrounds.

Economics, however, was the first one, mainly due to the strong impulses
of economic nature, which culminated at the turn of the 1960s and the 1970s
in the USA, where the nonprofit sector has a rich and strong tradition.
In the American context, the nonprofit sector can be understood primarily
as a tax-exempt field. It was the potential threat that the government posed
to this space which became the most significant impetus launching the eco-
nomic research in the nonprofit sector.

Quantitative expansion and a change in the structure of incomes

Before we proceed to analyse the above specified impetus, it is necessary to men-
tion some other, though probably not as substantial, impulses. The first was
undoubtedly the quantitative expansion of nonprofit organizations, which al-
ready started in the 1950s. As an illustration, it may be stated that the number
of tax-exempt nonprofit organizations grew from 50,000 in the 1950s to about
300,000 in the mid-sixties and 700,000 in the mid-seventies (Muukkonen 1999).

Another impetus launching serious researches was a change in the nature
of some significant types of U.S. nonprofit organizations, mainly in the field
of health care services. While in the 1950s, the health care sector consisted
mainly of organizations working on traditional principles of charity, significant
changes occurred in the next decade, mainly because the Medicare and Medi-
caid systems had been deployed. This, as Hansmann points out, entailed libe-
ration of nonprofit hospitals from their dependence on charitable contributions
(Hansmann 1987), allowing them to become potentially profitable (in terms
of cost-effectiveness, see Vacekova 2013) institutions that receive most of their
income from patient payments. With a substantial change in the structure
of incomes, changes in the economic behaviour of organizations can also be
expected, so this fact can be considered to be one of the causes underlying
the interest of economists.
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Both of these impulses were significant: the numbers of entities of the clearly
defined institutional type became more significant; therefore the need to explore
the causes of the growth and for example also the fields were the institutions
were operating, was self-evident. Medicare and Medicaid in turn significantly
changed the structure of incomes, hence also the fundraising and marketing
strategies of the organizations concerned.

The Tax Reform 1969 and its impacts on the subject-matter of the research

But there was yet another impetus that caused the boom of the economically-
oriented research. And it can be assumed that this was the major impetus.
It was a tax reform which would have far-reaching consequences for the tax-
exempt space. Specifically, they were consequences for endowed entities,
enjoying the comparatively largest benefits among all charity entities.

Private foundations became subject to regulation, specifically so called
operating foundations, often founded by wealthy individuals. Regulators, le-
gislators came to believe that these entities pursued interests of their founders
rather than public interests, all this with intensive support in the form of indi-
rect (tax) public aid. The introductory part of the text of a voluminous report
of the U.S. Congress is telling (United States, Congress 1970):

Increasingly in recent years, taxpayers with substantial incomes have found
ways of gaining tax advantages from the provisions that were placed in the code
primarily to aid limited segments of the economy. In fact, in many cases these
taxpayers have found ways to pile one advantage on top of another. The House
and Senate agreed that this was an intolerable situation. It should not have been
possible for 154 individuals with adjusted gross incomes of $200,000 or more to
pay no Federal income taz on 1966 income. Ours is primarily a self-assessment
system. If taxpayers are generally to pay their taxes on a voluntary basis, they
must feel that these taxes are fair. Moreover, only by sharing the tax burden
on an equitable basis is it possible to keep the tax burden at a level which is
tolerable for all tazpayers (United States, Congress 1970, 1-2).

As a result, for the first time, the Tax Reform Act 1969 imposed restrictions
on private foundations. Under the Tax Reform Act 1969, private foundations
are required to make minimum contribution. For example, 5% of assets must be
distributed in a qualifying distribution each year at the present time. The mi-
nimum distribution rule replaced a system where foundations could lose their
exempt status for excessive accumulations (Agard 2010).

According to Agard, The Tax Reform Act of 1969 defined the fundamental
social contract offered to private foundations. In exchange for exemption from
paying most tazes and for limited tax benefits being offered to donors, a private
foundation must (a) pay out at least 5% of the value of its endowment each year,
none of which may be to the private benefit of any individual; (b) not own or
operate significant for-profit businesses; (c) file detailed public annual reports
and conduct annual audits in the same manner as a for-profit corporation; (d)
meet a suite of additional accounting requirements unique to nonprofits (Agard
2010, 409).
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The response by the foundation sector representatives to the measures was
very fast. Two special commissions were set up in sequence: The so-called
Peterson Commission (Commission on Foundations and Private Philanthropy)
was formed by John D. Rockefeller III in 1969, and its activities had rather limi-
ted impacts, largely because they released their report as late as after the tax
reform measures became effective. The declared aim of the Commission was
an unbiased research into endowed entities and their role in the society. Neither
the government nor foundations themselves were to influence the research. This
independence was to lend credibility to the Commission, which was undoubte-
dly necessary for potential influencing of the Congress in its decision-making
about foundation activities.

However, more recognized today are the outputs of the Filer Commis-
sion (Commission on Private Philanthropy and Public Needs). It was estab-
lished in 1973 to explore private philanthropy and its role in the American so-
ciety. These researches and the insight into the inherent laws of the philan-
thropic sector were intended to help formulate recommendations on the ways
leading to an increased level of private giving. The composition of the Com-
mittee then reflected the efforts to achieve diversity of opinions and diversity
resulting from professional experience. Hence, its members were for example
leading representatives of significant endowed entities, universities, but also
people with a political background, etc. Let us touch on the fact that ap-
proximately $2,330,000 was spent on the activities of the Commission, which
were officially completed in 1975 (Dunbar 1976). The Commission produced
over 80 studies and articles; however the most important is their final report
(Commission on Private Philanthropy and Public Need 1975).

In addition to the formulation of a number of recommendations, mostly
aimed at encouraging donations and philanthropic institutions, the Commis-
sion’s activities also had other impacts. For example the Program on Nonprofit
Organizations (also known as PONPO) of the Yale University was launched
thanks to its scholarship fund. The project, which involved approximately
150 scientists not only from Yale but also from other institutions, brought
among other important works such as The Economics of Nonprofit Institutions
collection issued in 1986 and edited by Susan Rose-Ackerman (Rose-Ackerman
1986).

The impulse for research: partial summary

Initiation of the Independent Sector, an umbrella organisation bringing to-
gether endowed entities, other nonprofit organizations, and representatives
of companies, i.e. representatives of the private market sector, may be then
seen as the effort to institutionalize the influence of interest groups. It can
be concluded that the five-year operation of the Filer Commission especially
had a long-term effect, not only on the US nonprofit sector, but it also became
a source of inspiration and information for interest groups in various parts
of the world. It is an extraordinary example of how a sense of threat and regu-
latory measures introduced by the government can stimulate private activities,
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both in terms of significant expenditures and scientific and research activities.
As a matter of fact, a base was created and stabilized for mutual contacts be-
tween researchers and academics on the one side, and non-governmental entities
on the other. It can be perceived both positively and with a certain critical
detachment, to say the least.

Peter D. Hall (1995) makes the following observation on that: “Although
a few scholars studied philanthropy, voluntarism, and nonprofit organizations
simply because they found them interesting, most members of the research com-
munity were attracted to the field by the incentives provided by nonprofit leaders
as they sought to defend the charitable tax-exempt universe against legislative
attack.” (Hall 1995, 9). This suggests that research questions began to be asked
“to order” in a way, with representatives of powerful interest groups standing
on the customer side. Although the quality of a wide range of researches from
that period has been time-proven, there are prominent authors who have not
lost their critical perspective such as Barry D. Karl (1987) in the second half
of the 1980s: “In some cases it is questionable if the word “research” had the
same meaning for foundation leaders and scholars. Many times it was a ques-
tion of advocacy and evaluative nonprofit justification.” (Karl 1987, 984).

Karl further points out that the current terminology will be gradually
amended. For example, hired theorists involved in the field substituted the term
“charity” with the term “nonprofit organization” because the term “carries
an organizational conception modelled on business enterprise, which is presu-
mably efficient, subject to cost accounting standards of performance and prin-
ciples of effective management” (Karl 1987, 984).

American Micro-Economic Approach: Principles

In any case, these efforts to research the nonprofit sector have been successful
and have grown to considerable proportions. A whole stream of theoretical
concepts has been formed which we call the American micro-economic ap-
proach today. Its essence is an analysis of the “nonprofit company”, based
on the principle of non-distribution constraint, specifically the analysis
of the ways in which this condition affects behaviour and fulfilment of the func-
tions of an organization.

This approach emphasizes the issues related to costs and efficiency,
for example studies of public, for-profit and nonprofit service providers are
very important. The main feature of these theories is that they are trying to
be universal, valid under all conditions, i.e. in different countries and in dif-
ferent times.

As regards terminology, Hansmann’s distinction between the donative non-
profits and commercial nonprofits can especially be considered to be inspira-
tional (Hansmann 1987). This division, as well as further elaboration of this
principle, caused very contradictory reactions. On the one hand, recognition
from the side of the academic and professional community, on the other hand,
not very friendly and disapproving reactions from the side of some NGOs.
The reason is that Hansmann’s distinction clearly refers to the heterogeneity
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of the nonprofit sector and theoretically justifies the regulation of the sector
and the selective approach of the government towards its individual parts. It
was, of course, often perceived as a threat to the autonomy of nonprofit entities.

Two basic streams of economic research in the nonprofit sector had been
profiled by the end of the 1980s. The first primarily examined the causes un-
derlying the existence of nonprofit organizations, the second dealt with the
behaviour of these organizations, i.e. their functioning and how their opera-
tions were influenced by the non-distribution constraint condition. A typical
representative of the first approach is the heterogeneity theory (also called
the public goods and government failure theory), mostly associated with the
name of Burton Weisbrod (Weisbrod 1987). The behaviour of nonprofit en-
tities is then a subject-matter for example of the supply side theory (also
called entrepreneurship theory), a representative of this approach is for exam-
ple the above mentioned Hansmann.

Further Transformations of the Subject-Matter of the Research

As compared to the previous detailed section of the paper, the following part
is slightly less detailed. One of the reasons is that, starting from the second
half of the 1980s, economic research in the nonprofit sector stops being more or
less coherent and becomes more fragmented, and especially multidisciplinary.
In addition, as noted by Anheier, the period from 1985-1995 was not the decade
of any major theoretical innovations; this work was carried out mainly from
1975-1985. Rather, they are two different developmental traits that characte-
rize the later period. First, previous theories were further refined and develo-
ped. Second, a substantial pool of empirical works that either test theoretical
approaches, or supply evidence about correctness and key aspects of this or
that theory has been gathered (Muukkonen 1999).

Anbheier formulated transformations of the research agenda in a very precise
manner (Anheier 2013). It is evident that the research agenda is closely linked
to the prevailing public policy:

Initial Agenda (- 1990s)

This phase of the research encompassed a range of absolutely crucial issues,
which the economy of the nonprofit sector could not do without in the subse-
quent years. We can say that fundamentally new topics have appeared only
rarely since then, and when they have done so, they have often taken the form
of variations on the themes of this initial period. Typical for this phase is
especially the following:

e focus on organization and organizational behaviour,
e alternative ways of providing services,
e formulation of several fundamental theories,

e emphasis on the role of values shared by individual types of organizations,
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e analysis of the issues related to multiple stakeholders, multiple revenue
sources,

e efforts to identify comprehensive impacts of activities implemented by non-
profit organizations.

According to the quoted resource (Anheier 2013), the key findings include
especially the following:

e There are good reasons why nonmarket firms exist in market economies.

e They require an adequate legal and policy framework to bring their ad-
vantages to the forefront (direct contributions, positive externalities),
and avoid shortcomings and failures.

1995 — 2005 Agenda

This phase of research was very popular among researchers in particular
and showed to good advantage a number of interesting analyses based on the
principles of New Public Management. The main objective was to make use
of nonprofit organizations not only for market reforms but also in the efforts
to redefine the social state system. Generally, it may be stated that the re-
search concentrated on the role of the nonprofit sector in remedying some of the
shortcomings of the other systems, but also on the possibilities of partnerships
established among organisations in individual sectors. Briefly, the following
became the main research themes:

e Privatisation and PPP: efficiency, efficient delivery of public services;
e Social Capital, Civil Society: cohesion, self-organization;

e Social Accountability.

The key findings of this phase include especially the following;:
e Nonprofits are useful tools of government reforms (Privatization).
e Nonprofits can be used for market reform as well (quasi-markets).

e They are also good partners in PPP.
Since 2005 until today

This phase is mainly based on the welfare state crisis. The basic idea is that
the problems of modern states can be addressed only in the context of all three
sectors. These problems are nevertheless quite serious because the current go-
vernments have been losing their ability to meet their — previously typical —
roles. The following especially have become the main issues:

e How do societies invest in their own future when governments are no
longer able or willing to take either leading or primary roles?
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e Deployment of entities from all sectors in addressing socio-economic is-
sues, and their cooperation. Exploration of the effects and forms of this
cooperation.

e Establishment and operation of so called hybrid organizations, entailing
characteristics typical for various institutional types.

Conclusion

The above outlined transformation of the agenda shows, among other things,
that we have been getting away from the initially relatively clearly defined
topics to issues that are rather fragmented and problems which are much less
clear-cut. We can come up to the assumption that the future belongs to hybrid
types of organizations. For researchers, this means a much greater challenge
than that they used to face over the last decades. It seems that the only
way how to come up with new knowledge and understand the changes that
have been taking place is to implement methods of interdisciplinary research.
This, of course, is sure to entail complications resulting from a combination
of individual methodological approaches and specifics.

And in conclusion a minor reflection. The research in nonprofit organiza-
tions was supposedly launched by private finance initially, however the situa-
tion today is fundamentally different, especially in the European environment.
Of course, research still partially relies on private donors, particularly large
foundations, today as it did in the past. More often, we however encounter
with other sources, primarily in the academic environment. They are public
budgets, or rather — more and more frequently — supranational budgets.

The subject-matter of the research has also been changing. In particular,
if the entity providing the funds is the government, including the suprana-
tional one, its priority is to solve problems of contemporary welfare states.
These problems can be very diverse, from the plight of the poor, throughout
the problem of high and long-term unemployment, to for example an inflexibly
functioning system of the providing of public services. In any case, it seems that
we have recently witnessed researchers and nonprofit organizations themselves
increasingly concentrating on the priorities of governments, national or supra-
national, in order to obtain funds. This, among other things, is also a reason
why social innovation and social economy are prominent themes today. They
are the topics that have not got very crystallized so far and are seemingly new.
The public and private sectors have been blending into each other in an inte-
resting manner, and so are research methodologies and political interests,
with the applied terminology having been affected too.

This conclusion, although hypothetical, is certainly debatable. However,
it can become the springboard for a new perspective on the reality of non-
profit organizations. For example, there already exist researches proving how
European funds have been distorting missions, activities and organizational
structures of NGOs (Skarabelova et al. 2008).

In any case, one more, again somewhat speculative conclusion can be drawn.
The beginnings of the economic research into the nonprofit sector are asso-
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ciated with the sense of a threat to institutional freedom and independence.
Fears of regulation launched a very prolific creative process. Today, this sense
of threat is missing. In general, nonprofit organizations are not in a situation
when they would have to justify their “place in the sun”, on the contrary, they
have been gradually becoming an integral part of the social and political sys-
tem that is respected by the public policy. The research itself has then been
increasingly dependent on public funds and thus must reflect the topics pre-
ferred by the government/state. Can any substantial or even ground-breaking
theories be expected to come to existence in such an environment? Can the re-
search on the concerned issues be still characterized as free and independent?
Let us conclude this reflection with the hypothesis that ground-breaking or sub-
stantial findings, theories and concepts are consigned to history for the reasons
outlined at the end of this paper.

Researchers will probably always reflect the expectable and ongoing le-
gislative and institutional changes, the effectiveness and efficiency of alternate
institutional forms and settings. But they shouldn’t resign to offer both gene-
ral and partial concepts and theories, they should still try to broaden our
knowledge and they should do it regardless of whether or not it reflects current
government’s or interest groups’ demand. In this context, this article strived
to prove that the government can influence the nonprofit sector both directly
(financial subsidies/tax exemption or other types of the support) and indirectly
(by such a legislative change which can cause similar reaction as in the case
of the US Tax Reform Act). Both of those ways can influence the essence
of the research too. That’s why the government, public policy and regulation
ought to be permanently examined as well — and it is not the challenge only
for economics itself. Such a complex issue must be closely and regularly exa-
mined multidisciplinary. The importance of independent and critical research is
even much more important in the situation where the nonprofit sector and re-
lated legislation are still very much in flux. This is undoubtedly the Czech
case, where we witness the efforts to completely change the nature and struc-
ture of many nonprofit institutions. And, as an acknowledgement of above
concluded, we cannot be sure how the political and special-interest factors will
finally influence the “space between the state and the market”.
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Analyza klicovych témat vyzkumu neziskovych
organizaci: od efektivnosti k hybridim

Vyzkum neziskového sektoru je relativné mladou disciplinou. Ptesto se za né-
kolik desetileti vyprofilovala fada vyzkumnych proudi a smeért, vzniklo nékolik
vyznamnych vyzkumnych pracovist a bylo vyprodukovdno mnoho knih, ¢lankt
a studii zkoumajicich neziskovy sektor. Prvni spolecenskou védou, jez se po-
kusila uchopit neziskovy fenomén pomoci svého aparatu, byla ekonomie. Tento
¢lanek analyzuje pri¢iny toho, Ze se ekonomové zacali o neziskovy sektor a ne-
ziskovou formu firmy zajimat. Zkoumd, jak se ménily oblasti zajmu tohoto
vyzkumu a snazi se identifikovat pfic¢iny téchto zmén. Prokazuje, Zze tento vy-
zkum je od pocatku velmi vyrazné ovlivnén pisobenim zajmovych skupin a ze
je vyrazné spjat s vefejnou politikou vici neziskovému sektoru. Jeho zakladnim
cilem je prokazat vyrazné posuny v akcentech vyzkumu a artikulovat autorovu
predstavu o sméfovani zkoumané oblasti.
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Abstract

The aim of the research was to prove the methods of the cluster analysis,
which have already been used by a number of scientific disciplines, are
usable also in tourism. The cluster analysis is a mathematical statistical
method which allows a set of objects of input data matrix to be divided
into several clusters. Measures of distance are used to evaluate similari-
ty of the objects. FEuclidean distance can be used for quantitative
variables. Tourism potential has been studied by a number of authors
here and abroad, see bibliography. A district (Czech: okres) has been
chosen as basic spatial unit in our research. The advantage of this
approach is the possibility of using a public database of CZSO (Czech
Statistical Office) which is the most important source of input data.
Furthermore the data published by the Institute for Spatial Development
in Brno have been used, the tourism potential of individual districts has
been specified by the methods of cluster analysis, and the districts have
been divided into six groups. Conformity of these groups with reality
proves the appropriateness of the method used.

Keywords: Regionalization, Cluster Analysis, Tourism Potential, Qua-
litative Differentiation of the Czech Republic

Introduction

The aim of the research was to prove whether the methods of cluster analysis,
which have been commonly used by a number of social and natural
sciences, are also applicable to territory regionalization in terms of tourism
potential. Different regions can be abstracted from a specific very complex
geographical spatial object by different experts, not only if they approach the
issue from different perspectives but even if they define it in the same per-
spective. However, this does not mean such subjectively defined regions do
not exist objectively (Demek 1980). After all, for such regions we have cho-
sen objectively existing parts, properties or relations from the given particular
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geographical object. If we proceeded earnestly, from that perspective the de-
fined regions would exist objectively. However, they do not exist with a finite
number of elements and separately but only in a specific geographical object
we have abstracted them from. Yet if necessary, we can define the exact boun-
daries of each region thanks to the fact we have chosen only a finite num-
ber of constituents, elements and links into it. The definition also applies
in the case that the region has been abstracted from such geographical spa-
tial object whose specific boundaries are completely featureless (the majority
of cases). Of course, in the case that different people have abstracted different
regions from the same specific geographical object, different boundaries may
be defined (For example: Bauhalis 2000; Fisher 1982; 1987; Hiibelova 2010;
Kober 2006; Lauko 1982).

Materials and Methodology
Tourism Potential

Tourism potential has been studied by a number of authors here and abroad, see
bibliography. (For example: Hornik, Chalupa and Rux 1992; Klapka, Novakova
and Frantal 2013; Veptek 2002). For our purposes we consider works of Insti-
tute of Spatial Development in Brno (see Bina 2002; 2010a; 2010b) as a basis.
For the first time the tourism potential for all municipalities in the Czech Re-
public was determined in 2001 using 24 constituents. An update has been made
in April 2010.

Segments of the tourism potential are grouped into two following sub-potentials:
a) Tourism attractions potential
b) Potential of areas and lines affecting tourism

Ad a) point

Tourism attractions are e.g. chateaux, castles, botanical gardens, golf courses,
spa locations and others, as well as natural sights such as caves, rock forma-
tions, etc. Other attractions consist of a certain reputation (e.g. municipali-
ties renowned for winegrowing or brewing). Inclusion of a site into UNESCO
World Heritage List creates significant added value of attraction (Chalupa,
Janouskova and Hiibelova 2013).

Ad b) point

This sector expresses broader territorial preconditions for tourism development.
It is based on the fact that different areas have different general importance
for tourism.

What is a part of the tourism potential and what is its attribute is discussed
in the Institute of Spatial Development report. Statement that it is not possible
to quantify all the constituents of tourism potential (e.g. genius loci) is correct
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and essential. Authors of the report claim that when determining the breadth
of the potential they took a golden mean. As an example they state that
the existence of the castle is a part of the given site’s potential, but services
and attractions for visitors in the castle vicinity does not belong there. They do
not consider also the existence of accommodation facilities, observation towers,
nor downhill ski resorts as a part of the potential. We think such concept
is too narrow. Surely nobody visits certain site in order to spend the night
in a hotel. However, quality and price of accommodation can play a decisive
role in the choice of tourist’s destination.

The aim of our work is not in examining the definition of tourism
potential at all but verification of suitability of the cluster analysis
methods for its examination.

In 2010 (see Bina 2010b) an evaluation of utilizing the tourism potential
by municipalities with extended powers (MEP) has been made. From Bina’s
work we took over numerical evaluation of the attractions potential recalculated
for the districts. His evaluation of areas and lines is not appropriate for us
and in this section we used data from the public database of CZSO.

As a criterion for utilizing the potential we used data about accommodation
facilities visit rate from the public database of CZSO. We think that it is a basic
factor which the tourism industry is interested in.

At the same time we once again remind that our work is not about a new
detection of potential or evaluation of its utilization, but only about evidence
that the cluster analysis methods that have been used in a number of disciplines
are also suitable for tourism.

This method allows distribution of input data matrix objects set into several
clusters. Both objects and variables can be clustered. We start from n x p X
data matrix where n is the number of objects and p is the number of variables.
We mark the number of clusters as k. We consider different explosions of n
objects sets into k clusters. The aim is to achieve a situation where the objects
within a cluster are similar as possible and objects from different clusters are
least similar as possible (Jarkovsky and Littnerova 2002).

To evaluate the quality of decomposition (see Hebdk 2007) various criteria
are used, e.g. Ward’s criterion:

np P

k
G =stE = ZZZ(WLU *fhj)27

h=1i=1 j=1

where F is the matrix of intra-cluster variability

k np
E= Z Z (zhi — Tn) (xhi — Zn) ",

h=11i=1

xp; is the observation vector for ith object in hth cluster, Z; is the average
vector for hth cluster, and nj is the number of objects in Ath cluster. Creation
of the most distant compact clusters occurs at minimum total sum of squared
deviations of all the values from the respective cluster averages.
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Measures of distance are used to evaluate similarity of the objects. Mutual
distances for all the n object pairs are calculated, n xn type symmetrical square
matrix of distance is created.

Euclidean distance can be used for quantitative variables.

P

Dg (xs,20) = | > (235 — @)’

=1

The most common method of cluster analysis is hierarchical clustering,
i.e. creation of hierarchical sequence of decompositions. Result of the hierarchi-
cal clustering can be best shown in a tree diagram, dendrogram. The distances
between clusters are derived from the distances between objects. For example
the smallest, the largest, or average distance can be used. Therefore there are
several agglomerative methods. The Ward’s method based on the aforemen-
tioned Ward’s criterion G of decomposition quality is often considered the best
of these methods.

The criterion for joining clusters is the increment of total intergroup sum of ob-
servations squared deviations from the clusters average as follows:

g p hop Woop
AG = ZZ (-rgij - ‘fgj) - ZZ(xhij - jhj)2 - ZZ(Q?}Z/”' — -’fh’j)27

i=1 j=1 i=1 j=1 i=1 j=1

where this increment is expressed as the sum of squares in the emerging
cluster reduced by the sum of squares in the dissolving clusters. The expression
can be simplified to the following form:

/4
nhnh/
A == E J,'hj — ,’Eh/
ny + npr

j=1

Increment is expressed as the product of the Euclidean distance between
the centroids of clusters considered for coupling and a coefficient dependent
on the size of clusters. The coeflicient value increases with increasing cluster
size and for a fixed nj, + nys is the maximum at clusters with the same size
of ny, = nyp. A coupling which ensures minimization of the AG criterion is
performed; Ward’s method therefore tends to remove small clusters. When
using Euclidean distance, the following relationship can be used to convert
distance matrix at each step of the clustering algorithm:

1
Dgg = T+ T g [((nn +ng') Dgr + (npr +1ngr) Dprgr — ng Dipe]

where D, is considered the distance between gth and g’th cluster.
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Results

We consider necessary to emphasize the importance and status of certain
tourism region within hierarchically higher regional system, in our case
the macro space of the Czech Republic.

The area is examined either as a unit mainly taxonomic, rather homoge-
neous, or as an area mainly complex with a complicated internal structure
of the core (nodal) concentration and its background, which more accurately
reflects the present geographical reality.

The tourism region can therefore be defined using the following system
theory:

e The system (”region”) is a set consisting of a finite set of P elements
and k final set — R local predicates.

e One sided predicates are called properties and/or characteristics. Two
sided and multi-sided predicates are called relations and/or relationships.

e The set of all elements that lie outside the system but affect the system,
forms the system surroundings.

So the open and closed systems are distinguished. In open systems there
are relations between the system and its surroundings.

The tourism regions are always open systems. The set of elements
consists of territorial units. One sided predicates are e.g. size of the area,
number of workers in tourism, precipitation, and/or temperature. Two sided
predicates are spatial interactions between territorial units.

Different regions can be abstracted from a specific very complex geogra-
phical spatial object by different experts, not only if they approach the issue
from different perspectives but even if they define it in the same perspective
(Mi¢ian 1982). However, this does not mean such subjectively defined regions
do not exist objectively. After all, for such regions we have chosen objectively
existing parts, properties or relations from the given particular geographical ob-
ject. If we proceeded earnestly, from that perspective the defined regions would
exist objectively. However, they do not exist with a finite number of elements
and separately but only in a specific geographical object we have abstracted
them from. Yet if necessary, we can define the exact boundaries of each region
thanks to the fact we have chosen only a finite number of constituents, elements
and links into it. The definition also applies in the case that the region has been
abstracted from such geographical spatial object whose specific boundaries are
completely featureless (the majority of cases) (Lauko 1982).

Of course, in the case that different people have abstracted different regions
from the same specific geographical object, different boundaries may be de-
fined. We have chosen the cluster analysis method which seeks to identify the
object clusters in a multidimensional space and subsequently reduce the multi-
dimensional issue by categorizing the objects into identified clusters. Research
data of D. Hiibelova (2010) was used in the evaluation procedure.
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The input matrix contains a total of 46 data representing potential attrac-
tiveness, potential infrastructure (capacity and occupancy rate of accommo-
dation, transport availability), landscape potential, (national parks, protected
landscape areas, national nature monuments, nature monuments, nature re-
serves, national nature reserves), basic information on population and settle-
ments, pollution and crime rate.

Characteristics of Defined Groups

e Strongly below average type of potential in this group is based
on the low number of monuments attractions and also the low attraction
of the landscape. This is related to low level of infrastructure, particu-
larly few accommodation facilities. The group has the lowest visit rate
of tourists. Even these territories have tourism potential which must be
utilized by perfect work of destination management.

e A group with slightly below average potential which is based (as
in the first group) by small number of attractions, low potential of land-
scape, and weak infrastructure. In comparison with the first group there
are districts with a larger number of inhabitants, population density twice
as high, and higher air pollution. Visit rate is also below average but
higher than in the first group.

e A group with high tourism potential. It is pleasant that this group
includes most of the territory of the Czech Republic, proving that the re-
public as a whole has really high potential which has not been sufficiently
utilized yet.

e A group with the highest tourism potential in the Czech Repub-
lic. The group has the highest attractions potential, landscape poten-
tial, and the best infrastructure facilities. Number of accommodation
facilities is more than three times higher than national average. The na-
tional average for the number of visitors is exceeded even slightly higher
(3.6 times). Trutnov District excels in both summer and winter tourism,
Cesky Krumlov registered on the UNESCO List has a number of cultural
attractions (Cesky Krumlov Chéateau, Rozmberk Castle, Zlat4d Koruna
and Vyssi Brod Monasteries), water sports resort on Lipno Dam and
Vltava River. The high potential of Karlovy Vary and Cheb Districts
(Frantiskovy Lazné) is based on spa industry and it forms the following
separate group.

e A special group of districts with the highest potential are the ur-
ban districts of Brno and Ostrava. Most tourists coming belong to a group
called Business Tourists. These are the participants of congresses, fairs,
workshops, etc. Such tourists are very welcome. Their expenditures are
above average, estimated as three times greater than expenditures of or-
dinary tourists who travel because of recreation or knowledge. This kind



Ekonomické sekce / Economic section 65

of tourism is necessary to expand into other regions. The problem is
the highest crime rate in the Czech Republic and high air pollution.

e A group of districts with average potential. Coincides with the pre-
vious group in high air pollution (almost twice the national average)
and high crime rate. It has a lower level of infrastructure. The number
of visitors is slightly above average indicating a good utilization of the po-
tential.

In the Czech Republic there is no territory without tourism po-
tential. However, there are considerable differences in its type, size,
and utilization.

Map No. 1 Tourism Potential in the Czech Republic

[ oo weich aiighaly below eversgs potentisl [ mpecial grvsp of dirtricts with (e highsst polential
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Discussion and Conclusion

We are aware of the fact that there are many different methods for data clus-
tering which differ by:

e Distance measurement between objects
e Algorithm for linking objects into clusters
e Interpretation of outputs

The meaningfulness of the clustering results depends both on the objective
existence of clusters in the data and on arbitrarily set criteria of clusters de-
finition Mundt 2001).The aim of the analysis can be either to determine links
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between objects (dendrogram is a sufficient output) or to identify clusters
in the data that will be used in further analysis as a simplification of mul-
tidimensional issue. In the process of clustering the most similar objects are
gradually clustered until all the objects are merged into one cluster connecting
all the objects in the analyzed file.

e The aim of this work was to prove whether the methods of the clus-
ter analysis, which have already been used by in a whole number
of scientific disciplines for many years, are usable also in tourism.

e The work was not preceded by a field research, all the data used are taken
from official sources — the public database of the Czech Statistical Office
and the data of the Institute of Spatial Development in Brno.

e The district has been selected as the basic unit because there are sufficient
data in the CZSO for this unit. The high amount of input data could not
be objectively processed and evaluated by classical methods.

e According to the user needs the input data matrix can be adjusted
for other territorial units and also for other input data. Publicly available
software has been used for the evaluation.

e Our method of cluster analysis allowed identifying that the republic can
be divided into 6 groups of districts differing in characteristics of tourism
potential. The achieved distribution is in accordance with reality which
proves the suitability of using the cluster analysis.
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Abstract

The paper deals with the features of the labour market in Russia.
The Russian labour market is neither quantitatively nor qualitatively ba-
lanced, there are significant disparities in pay for various categories of em-
ployee and regional labour markets differs significantly from each other.
The labour market is developing in the context of the general crisis,
marked by recession, structural deformities, a gap of commercial and tech-
nological linkages, over employment, illegal migration, depopulation, poor
infrastructure of the labour market and a large share of the shadow eco-
nomy. All these features are discussed in detail.

Keywords: labour market, average salary, unemployment

Introduction

Nowadays, when globalization processes take place, providing the free move-
ment of goods, services, capital and labour, the problem of the further develop-
ment and regulation of market relations becomes the burning issue of the Rus-
sian labour market. Today the economically developed countries emphasize
the development of human capital through investment in human resources,
which must ensure the survival and competitiveness on the world markets
in the 215 century. Amid slowing world population growth, the relative in-
crease in the number of people in developing countries, as well as the ongoing
process of “aging” (particularly in developed countries) there are the quanti-
tative and, above all, qualitative changes in the workforce. Already, most of it
falls on developing countries with lower levels of education and health care.
In spite of high mobility and low-cost labour resources of these countries they
have low qualifications and can rather answer to the purposes of the extensive
(cost) than intensive (efficient) economy. While an absolute growth of labour
force is still going on internationally, trends to reduce it have already occurred
in some countries. Thereupon, the study of mechanism of the formation, ope-
ration and regulation of the labour market in Russia becomes the issue
of paramount importance.
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Methodology and objective

The aim of the paper is to discuss the development of the labour market in Rus-
sia and its characteristic feature. The paper is trying to respond to the question:
“How is the development of labour market dependent on structural changes
in the economy and pay system reforms?” The data based on which the paper
was carried out was obtained from the Russian State Committee on Statistics
RF database and other public sources.

The establishing of a civilized labour market in Russia is in its infancy.
During the Soviet period, its development was hampered by, on the one hand,
high monopolization of the economy, stringent government regulation of wages,
with its little differentiation depending on the results of labour, a lack of hou-
sing market, administrative constraints to moving to other cities. On the other
hand, employees adhered to the enterprises via high proportion of services and
benefits derived from social funds of enterprises, which were primarily provided
to persons who had a great work experience. In particular, workers of large
enterprises received housing, could arrange their children in day care, camp,
got free or discounted trips to rest homes, health centres, etc.

Fig. 1 Unemployment rate in Russian Federation in 2000 — 2012 (y/y, in %)
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The scenario of market transformations of the social and labour sphere
during the reforms of the 90’s of the last century included a contraction
of traditional activities in connection with structural changes in the economy,
as well as the closure of inefficient industries that produced low-quality pro-
ducts. The actual release of workers (mainly of manual labour) was to be 18-
20%, followed by their use in the non-productive sector. However, as a result
of ill-conceived financial and credit policy of the State (issue of vouchers,
default of 1998) the Foundation of most businesses, including manufacturing
competitive products had been undermined. Effective demand was beginning
to decline due to the devaluation of population’s money savings. The prac-
tice of non-payment and delays of salary exacerbated the situation. Reducing
or stopping production gave rise to unemployment, which further reduced
the standard of living of the population and decreased effective demand
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to a minimal set of goods and services. Many scientific organizations and
defence enterprises were closed or subject to conversion, which was carried out
in barbarous manner with the loss of modern equipment and high technolo-
gies, but the main loss was much of the elite of personnel employed in these
enterprises. In many regions of the country the vocational qualification of the
unemployed was higher than the requirements for the vacant jobs. The prob-
lem worsened thanks to socio-psychological factors: a decline in social status,
loss of qualification when changing jobs (Odegov, Rudenko and Luneva 2007).

The pay system reforms were based on the rejection of State regulation
of the differentiation of wages and restrictions on its growth. It was neces-
sary to overcome the levelling out of the pay process, put wages in dependence
on the actual qualifications of the employee, the efficiency and quality of their
work, the demand for their products. In 1991-1997 there was an increase
of wages, provoked market conditions affecting only some areas of employ-
ment (for example, a fast-growing financial-credit sector of the economy where
wages have acted as a competitive tool, and does not reflect the real labour
costs of employees). Self-regulation of the labour market has led to significant
disparities in pay for various categories of employees.

Results and discussion

The labour market cannot be regarded as an independent system; it is in-
tegrated into the economy of the entire country and is actively cooperating
with other markets (consumer, monetary and financial, innovation, etc.). It
is a sophisticated multi-functional system with a high degree of uncertainty
and characteristics caused by the specificity of product, which is sold in this
market.

Fig. 2 Trends in average nominal and real wages in RF (y/y, in %)
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According to N. Tonkov, Executive Secretary of the Russian Union of In-
dustrialists and Entrepreneurs, by the end of the first quarter of the 215¢ cen-
tury Russia will have a working population of 17% less than today, which is
the same as the loss of each sixth worker. In view of this, nowadays the com-
petition for a person’s knowledge and skills is flaring up; it takes the form
of encouragement or restriction of immigration and emigration, various prefe-
rences and social guarantees, development of education and training, involving
the most gifted young people from other countries, etc.

In State Committee on Statistics RF data, in 2012, the average accrued
salary of the employed in agriculture, forestry and hunting economy amounted
to 13808 roubles, in education — 18236 roubles, in the financial sphere —
55981 roubles, production of energy minerals — 54849 roubles. The income
gap is even more lamentable: the amount of the most affluent citizens income
is 16.4 times higher than the income of the poorest people; every eighth Russian
is below the poverty line (minimum subsistence is 6705 roubles when minimum
wage — 5205 roubles) (Russia, Federal law N 232-FL 2012, Russian Federation
Government resolution N 227 2013).

In official statistics. According to sociological research, 13.0% of citizens
of the Russian Federation have official monthly income up to 3 thousand rou-
bles, 27.8% — up to 7 thousand roubles. The income of wealthy Russians
is 100 times higher than those of the poor. In Russia there are 101 billio-
naires, 160 thousand people with annual income of more than 1 million dollars;
440 thousand people get more than 100 thousand dollars a year (Domcheva
2012). Overall, the situation remains critical with wages. Wages today have
neither the reproductive nor incentive function.

Fig. 3 Distribution of population by amount of average monthly income per per-
son in 2012, in %
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The situation is exacerbated by the fact that the labour market develops
in the context of the general crisis, marked by recession, structural deformi-
ties, a gap of commercial and technological linkages; over employment (hidden
unemployment is 10-25% of employees); illegal migration; depopulation; poor
infrastructure of the labour market and a large share of the shadow economy.
Despite the fact that positive trends have recently emerged, the real situation
is considerably different from those for which the reform has been initiated.

The status of regional labour markets differs significantly from each other.
This is due to both natural-climate conditions and the economic state of the re-
gions. Despite the continuing migration from the Northern, Eastern, South-
ern regions in the European part of the country, the level of their registered
unemployment is above the average (1.5%) by 2 times. The maximum level is
observed in the Republic of Ingushetia (48.9%), the Chechen Republic (35.3%),
the Republic of Tuva (21.7%), Altai Krai (17.2%) (State Committee on Statis-
tics RF 2013). These figures show that the deficit of labour does not automa-
tically solve the problem of unemployment, and the combination of high un-
employment with labour shortages is possible. For the next 20 years, the main
problems of labour supply in the regions will be a potential labour reduction,
combined with its aging and growing territorial disparities.

Nowadays the Russian labour market is neither quantitatively nor qua-
litatively balanced. Under the unemployment level (2012 — 4.0 million peo-
ple or 5.3%) the number of vacancies by early 2013 totalled 1.3 million jobs.
However, the structural mismatch between supply and demand did not allow
filling the vacancies in the correct time, consequently the tension coefficient
was 0.91'. There is a lack of maintenance workers, drivers, cooks, bricklayers,
carpenters, seamstresses, salespeople; as well as doctors, teachers and engineers
in the labour market.

And no wonder, in the post-reform period vocational schools has been
halved?; training of personnel in occupations of the chemical, food, textile,
footwear industry virtually stopped (RosBussinessConsulting 2012). Training
of personnel for agricultural, construction, transportation and service occupa-
tions has been reduced. Jobs in this sector are filled by either non-professionally
trained employees or those trained in other professions (including graduates).
There is an overabundance of specialists in economics and management. The dif-
ficulties with providing personnel in working professions will increase espe-
cially in the period 2013-2020, when the number of the working-age popula-
tion shrinks with the more intensity (for that period two thirds of total losses
of occupational workforce are expected).

1Tension coefficient is the ratio of the number of citizens registered at the employment
service bodies in order to find suitable employment, the number of available jobs and vacan-
cies.

2In the Soviet Union there were about ten vocational schools at one University, now — no
more than two (http://top.rbc.ru/economics/25/05/2012/652070.shtml).
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Conclusions

The whole conception of the reforming of the labour market strategy calls
for a complex approach, which include a succession of wide spectrum of macro-
economic factors. According to the forecast, the transition from an industrial
economy to an innovative type will cause the structural shifts in the professional
qualification of employees:

e redistribution in favour of the contingent of non-manual workers (from
41.4% in the reference period up to 50% in 2025);

e increase of the proportion of middle-level specialists and officials involved
in the preparation of information, documentation, registration and main-
tenance (current ratio in the number of senior and middle-level pro-
fessional qualification specialists is heavily deformed to the detriment
of the latter);

e change of the composition of the working staff in favour of skilled workers
of the industrial sectors (from 36% in the reference period up to 43%
in 2025);

e slowdown of the growth rate of the share of the service sector, housing
and communal services, trade and related activities — the main reasons:
a significant reduction of the size of the population and the adoption
of new, more efficient forms of their employees work (Chizhova 2006).

In such circumstances, balance between supply and demand can be achieved
either by reducing labour requirements via output reduction, or by improving
the effectiveness of labour based on innovative technologies. No doubt, we need
to choose the second way.
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Charakteristické rysy trhu prace v Rusku

Prispévek se zamétfuje na charakteristiku hlavnich rysd trhu prace v Rusku.
Rusky trh prace neni kvantitativné ani kvalitativné v rovnovéze, existuji sig-
nifikantni disparity v odmeénovani raznych kategorii zaméstnanct a trhy prace
v jednotlivych regionech se od sebe vyrazné lisi. Tento trh prace se rozviji v kon-
textu celosvétové krize provazené recesi, strukturalnimi deformacemi, nedosta-
te¢nou provazanosti ekonomickych a technologickych faktor®, nezaméstnanosti
i pfezaméstnanosti, ilegdlni migraci, snizovanim pocétu obyvatel, Spatnou in-
frastrukturou trhu prace a vysokym podilem stinové ekonomiky. Tyto faktory
jsou v ¢lanku podrobnéji diskutovany.
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Municipal Area as a Criterion
of the Czech Tax
Assignment System
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Abstract

This paper deals with municipal area defined by urban area of a mu-
nicipality, counted area of municipality and total area of municipality.
The aim of this paper is to determine whether the municipal area or
the number of inhabitants of the municipality affect the expenditure as-
sociated with municipal area, how significant is this effect and what is
the progress of a possible dependence. The influence of these variables
is studied in this paper through correlation and regression analysis be-
tween the municipal area or population of municipality and municipal
expenditure associated with the municipal area and revaluated to 1 ha.
This paper assesses whether it is appropriate to use the municipal area
as a criterion for the Czech tax assignment system. The analysis is per-
formed on the example of the Zlin Region municipalities.

Keywords: tax assignment system, Czech Republic, Zlin region, munici-
pality, municipal area, urban area of municipality, counted area of mu-
nicipality, total area of the municipality, population of municipality, mu-
nicipal expenditure

Introduction

The most important source of income to municipal budgets in the Czech Re-
public is tax revenue. Currently (2013), on average, municipal tax revenue
forms more than half of their total revenue. The allocation of the national tax
revenue (or rather gross revenue of the income taxes and VAT) between mu-
nicipalities depends on the Act No. 243/2000 Coll., Tax Assignment System.
When this law was applied in 2001, the gross revenue of income taxes and VAT
was distributed only through a single criterion (simple number of inhabitants
of municipality), which over the time has been expanding and thus increasing
the complexity of the set tax sharing system (the “System”).

Currently (2013), this law states four criterion on which is gross revenue
of income taxes and VAT is distributed between the municipalities. They are:
simply number of municipality inhabitants, converted number of municipality

T
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inhabitants, number of pupils in nursery and primary schools funded by the mu-
nicipality and counted area of municipality. The listed tax assignment system
is further complicated by motivational components.

The complexity of the system is increased since the beginning of 2013, when
the number of pupils in nursery and primary schools funded by municipalities
was added to redistribution criterion and municipal area criterion was limited
to a 10 ha counted area per inhabitant. It was also considered to using urban
area of municipality as a criterion within the tax assignment system. Urban
area of municipality, in certain aspects, may better reflect the field for the mana-
gement, operation and financing managed by the municipalities (e.g. public
green, pavements, municipal roads and other roads, public transport, street
lights) and which do not relate to the entire municipality, respectively artifi-
cially set counted area of municipality, but mostly just an urban area. The area
of urban area is closer to the actual area, which is managed by municipalities
in reality and has greater information capability than the total area of the mu-
nicipality or counted area of the municipality.

Methodology

The paper investigates the dependence between the municipal area (expressed
by total area, counted area and urban area), respectively the number of in-
habitants of municipality and municipality expenditure per 1 ha of the mu-
nicipal area (expressed by total area, counted area and urban area). The de-
pendence between the given variables, its intensity and process is examined
through correlation and regression analysis. Correlation analysis investigates
the level of relationship between municipal area, respectively number of inha-
bitants and municipality expenditure converted on 1 ha of municipal area, when
level of the relationship is measured by correlation coefficient. The regression
analysis investigates if the change of municipal area, respectively number of in-
habitants (in role of causes) by one unit will influence the municipal expenditure
converted on 1 ha (in role of consequences) and how significant is this change.
This will enable to define the definition of regression coefficient.

For purpose of verifying the possibility of application of conclusions
of the analysis carried out by the example of Zlin Region municipalities in terms
of all municipalities in the Czech Republic, confidence intervals of correlation
coefficients are constructed and the statistical significance of these correlation
coefficients as well as statistical significance of limits of their correlation coef-
ficients are verified. For the same reason, confidence intervals for regression
coefficients are constructed and the statistical significance of regression coeffi-
cients are verified; the statistical significance of limits of confidence intervals
for regression coefficients aren’t investigated due to their character.

The total area of municipality is defined by the area of all cadastral parts
of municipality defined by the Czech Office for Surveying, Mapping and Cadas-
tre (2012).

For the purpose of this paper the counted area of a municipality is defined
as area of all cadastral parts of a municipality defined by the Czech Office
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for Surveying, Mapping and Cadastre, although it is reduced to 10 ha per
one inhabitant.

In determining the term urban area it may be used Decree No. 97/1966
Coll., which was implemented certain provisions of Act No. 53/1966 Coll.,
The protection of Agricultural Land. This decree is no longer valid, however,
of any legislation in the Czech Republic it is the only one which defines the term
urban area, as a continuously built-up area or otherwise technically adapted
for municipality needs, while it includes an agriculture area into the area
of urban area, but it does not create the agricultural land fund coherent whole
(they are separated by a continuous built-up area or they are entering to the ur-
ban areas and they are not suitable for mechanical cultivation). In connection
with the above, definitions the urban area for the purposes of the paper, was de-
fined as the sum of the areas of gardens, built-up areas, water surfaces and other
areas; other areas include plantation of trees, tracks, highways, roads (roads
of I. to III. category), other roads (local, special-purpose and paved forest
roads), other transport areas, green areas, sports facilities and recreation area
and the cemetery and urn grove, cultural and educational area, handling area
(not-built-up area between buildings of the same owner), mining area, landfill,
barren soil and other surfaces). Agricultural areas (see definition of urban area
of municipality) are not included in the urban area for purpose of this paper
on the grounds that the other areas comprise green areas, which include street
and the housing greenery, parks, etc.

Table 1 Budget subsections to determine the expenditure for this paper

221 | Roads

222 | Public Transport

233 | Watercourse and water management works

234 | Water in the agricultural landscape

251 | Business Support

363 | Municipality services and regional development

371 | Protection of atmosphere and climate

373 | Protection and remediation of soil and groundwater

374 | Protection of Nature and Landscape

521 | Protection of Population

527 | Crisis Management

531 | Security and Public Order

551 | Fire Protection

617 | Regional and Local Government (under this budgetary subsection are
recorded financial expenses associated with public management executed
by the municipalities, while the grant amount from the general cash ad-
ministration was deducted with the exception of subsidies for construc-
tion authorities, whose expenses to a certain extent depend on the area
of the municipality).

Source: own elaboration on the basis of dates of Decree No 323/2002 Coll.

Expenditure for the purpose of this paper is divided into the current expendi-
ture, capital expenditure and total expenditure (in terms of kind classification
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of budgetary structure). Within these expenditures are defined expenditures
in the budget subsections (in terms of sector classification of budgetary struc-
ture), where there is an assumption that their value is primarily influenced
by the municipal area. These budget subsections are defined in the following
Table 1. The budget subsections do not include the three budget subsections;
372 (Waste Management) due to the significant revenues associated with this
area; 231 (Drinking Water) and 232 (Sewage and Waste Water Treatment)
because of the assurance of this area in small municipalities by themselves
and in large municipalities and towns by authorized external parties.

The expenditures deducted for the paper are subsequently converted
by the corresponding municipal area in order to utilize them further.

The aim of this paper is to determine whether the municipal area (expressed
as total area, counted area, intravilan), respectively the number of inhabitants,
has the impact on municipal expenditures depending on the municipal area
and how significant is the impact and what is the progress of a possible depen-
dence.

The paper has analyzed data considering Zlin Region municipalities. There
were 304 municipalities in the Zlin Region within the monitored period
2009-2011, which represents less than 5 % of the municipalities of the Czech
Republic, an average of about 589 thousand population, which represents less
than 6 % of the population of the Czech Republic and is located on 396 thou-
sand ha, which represents a 5 % share of Czech Republic’s area.

Results
Urban area of the municipality versus the municipal expenditure

Expenditure for this part of the paper is converted by urban area and subse-
quently correlated with the urban area and number of inhabitants in the muni-
cipality. It is also examined the average change in expenditure converted into
the urban area when changing the urban area by one hectare and changing
population by 1 person. Specific values of the coefficients of correlation (CC)
and regression (CR) are shown in Table 2. Note statistically significant (SS)
or statistically insignificant (SI) near the examined values of coefficients of cor-
relation and regression and near the limits of confidence intervals for correlation
coefficients are mentioned.

From Table 2 it is evident that the dependence of urban area respectively
population and current expenditure converted to urban area is strong to very
strong, in case of capital expenditure is dependence weak and in the case of total
expenditure is dependence moderate to strong. Then, with 95 percent of pro-
bability, correlation and regression coefficients calculated for all municipalities
of Czech Republic are situated in the above intervals. Limits of confidence
intervals for correlation coefficients are statistically significant too. The lower
limits of confidence intervals in case of capital expenditures are the exception,
they are statistically insignificant; there is a possibility that some municipali-
ties in the Czech Republic have different conclusions in capital expenditures.
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However, capital expenditures don’t show some tendency, but they are depen-
dent on individual decisions of councils and therefore, certain independency
on urban area of municipality and number of citizens of municipality isn’t sur-
prising.

Table 2 Average values of correlation and regression coefficients for indicator
urban area of Zlin Region municipality for the years 2009 — 2011!

Current Capital Total
Expenditure | Expenditure | Expenditure
CC “intravilan® — 0.61 SS 0.17 SS 0.45 SS
X “expenditure/intravilan”
. w Sy 0.53 SS 0.06 SI 0.37 SS
Cotimes el | 02| TOT IR
P 0.68 SS 0.28 SS 0.60 SS
CC “population” 0.75 SS 0.17 S5 0.52 SS
X “expenditure/intravilan”
. . 0.70 SS 0.06 SI 0.46 SS
Confidence intervals for CC “population”
x “expenditure/intravilan” P <CC< <CC< <CC <
0.80 SS 0.28 SS 0.69 SS
CR “intravilan” 0.0601SS | 0.0232SS | 0.0833SS
x “expenditure/intravilan”
. w S 0.0523 0.0112 0.0672
Coptdence el b O ot | St | S | Lo
P 0.0680 0.0352 0.0995
CR ,population® 0.0030 SS | 0.0010 SS 0.0040 SS
X ,expenditure/intravilan ¢
. . 0.0028 0.0005 0.0034
Confid t Is for CR “ lation”
x ‘expenditurefintravilan® | <CR< | <CR< | <CR<
P 0.0033 0.0015 0.0047

Source:

for Surveying, Mapping and Cadastre 2012; Decree No.

own elaboration and calculation on the basis of data from Czech Office
276/2009 Coll.; Decree

No. 245/2010 Coll.; Decree No. 259/2011 Coll.; Ministry of Finance of the Czech
Republic 2012a, 2012b.

The table also shows the values of regression coefficients, e.g. if the urban area
changes by 1 ha, the current expenditure changes by an average of 60 CZK/1 ha
of urban area and if the number of inhabitants changes by one it will change
current expenditure in average by 3 CZK/1 ha of urban area. Analogously
data may be derived from other values of the regression coefficient.

Counted area of the municipality versus municipal expenditure

Expenditure for the purpose of this part of paper is converted by counted area
and subsequently correlated with the counted area and the number of inha-
bitants in the municipality. Also it is examined the average change in expen-
diture converted by area of counted area in case of change of area of counted
area by 1 ha and in case of change in population by 1 person. Particular
values of the coefficients of correlation and regression are shown in Table 3.

1CC = correlation coefficient, CR, = regression coefficient.
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Note statistically significant (SS) or statistically insignificant (SI) near
the examined values of coefficients of correlation and regression and near
the limits of confidence intervals for correlation coefficients are mentioned.

Table 3 Average values of correlation and regression coefficients for indicator

counted area of Zlin Region municipalities for the years 2009 — 2011

Current Capital Total
Expenditure | Expenditure | Expenditure
CC “counted area” 0.39 SS 0.08 SI 0.30 SS
X “expenditure/counted area” ' ’ ’
. 0.29 SS -0.03 SI 0.19 SS
Confidence intervals for CC “count. area”
X “expenditure/counted area” < CC < <CC < <CC <
0.48 SS 0.19 SS 0.40 SS
113 H kil
CC “population 0.79 SS 0.30 SS 0.62 SS
X “expenditure/counted area”
Confidence intervals for CC “population” 0'7(;1CSV O.I(S)CSV O.E)(?CSV
X “expenditure/count. area” < < < < < <
0.83 SV 0.40 SV 0.68 SV
CR “counted area 0.0019 SS 0.0006 SS 0.0024 SS
X “expenditure/counted area”
. 0.0014 0.0001 0.0016
Confidence intervals for CR “count. area”
X “expenditure/counted area” <CR < <CR < <CR <
0.0023 0.0010 0.0033
3 “
CR ,population 0.0008 SS | 0.0003 SS 0.0011 SS
X ,expenditure/counted area“
. . 0.0008 0.0002 0.0010
Confidence intervals for CR “population”
X “expenditure/counted area” <CR < <CR < <CR <
0.0009 0.0004 0.0013

own elaboration and calculation on the basis of data from Czech Office
for Surveying, Mapping and Cadastre 2012; Decree No. 276/2009 Coll.; Decree
No. 245/2010 Coll.; Decree No. 259/2011 Coll.; Ministry of Finance of the Czech
Republic 2012a, 2012b.

Source:

Table 3 shows that the dependence of counted area, respectively population
and current expenditure converted to counted area is medium, respectively very
strong, in the case of capital expenditures is very weak, respectively medium,
in case of the total expenditure is medium dependency, respectively stronger.
On the basis on data from table 3, correlation and regression coefficients are
statistically significant. With 95 percent of probability, their values for all mu-
nicipalities in Czech Republic are situated in intervals specified in table 3. Also,
limits of confidence intervals for correlation coeflicients are statistically signifi-
cant, with the exception of the lower limits of confidence intervals for correlation
coefficients in case of capital expenditures; they are statistically insignificant.
This finding isn’t surprising considering that capital expenditures don’t show
the tendency to a certain indicators but they are rather dependent on the in-
dividual decisions of councils.

The given table also shows the values of regression coefficients, e.g. if the area
of the counted area change by 1 ha, it will change the current expenditure
by an average of 2 CZK/1 ha of counted area and in case of change of the num-
ber of inhabitants by one will change current expenditure an average of about
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1 CZK/1 ha of counted area. Analogously the data may be derived from other
values of the regression coefficients.

The total area of the municipality versus municipal expenditure

Expenditure for the purpose of this part of the paper is converted by total area
and subsequently correlated with the total area and the number of inhabitants
in the municipality. It is also examined the average change in expenditure
converted on the total area with the change in the total area by one hectare
and change in population by 1 person. Particular values of the correlation
and regression coefficients are shown in Table 4. Note statistically significant
(SS) or statistically insignificant (SI) near the examined values of coefficients
of correlation and regression and near the limits of confidence intervals for cor-
relation coefficients are mentioned.

Table 4 Average values of correlation and regression coefficients for indicator
total area of Zlin Region municipalities for the years 2009 — 2011

Current Capital Total
Expenditure | Expenditure | Expenditure
CC “total area”
X “expenditure/total area” 0-39 85 0-12 81 0-30 55
. 0.29 SS 0.01 SI 0.19 SS
Confidence intervals for CC “total area”
x “expenditure/total area” <CC< <CC< <CC<
0.48 SS 0.23 SS 0.40 SS
CC “population” 0.80 SS 0.30 SS 0.62 SS
x “expenditure/total area”
. . 0.76 SS 0.19 SS 0.55 SS
Confidence intervals for CC “population”
x “expenditure/total area” <CC < < CC < < CC <
0.84 SS 0.40 SS 0.68 SS
CR “total area”
x “cxpenditure,/total arca” 0.0019 SS 0.0006 SS 0.0024 SS
. 0.0014 0.0001 0.0016
Confidence intervals for CR “total area”
x “expenditure/total area” <CR < <CR < <CR <
0.0023 0.0010 0.0033
CR ,population” 0.0008 SS | 0.0003SS | 0.0011 SS
x ,expenditure/total area
. . 0.0008 0.0002 0.0000
Confidence intervals for CR “population”
x “expenditure/total area” <CR < <CR < <CR <
0.0009 0.0004 0.0011

Source:

own elaboration and calculation on the basis of data from Czech Office

for Surveying, Mapping and Cadastre 2012; Decree No. 276/2009 Coll.; Decree
No. 245/2010 Coll.; Decree No. 259/2011 Coll.; Ministry of Finance of the Czech
Republic 2012a, 2012b.

From Table 4 it is evident that the dependence of the total area, respectively
population and current expenditure converted on the total area is medium,
respectively very strong, in the case of capital expenditure is rather weak,
respectively medium, in case of the total expenditure is dependent medium,
respectively stronger. On the basis of calculation it can be concluded that
correlation and regression coefficients are statistically significant; with regard
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to the results of analysis, correlation and regression coefficients for all muni-
cipalities in Czech Republic are situated in intervals stated in table 4
(with 95 percent of probability). Again, capital expenditures create the excep-
tion; lower limits of confidence intervals for correlation coefficients are statisti-
cally insignificant due to character and irregularity of investments; investments
aren’t dependent on particular factor.

The table also shows values of the regression coefficients, e.g. if the total
area changes by 1 ha, it will change the current expenditure by an average
of 2 CZK/1 ha of the total area and if the number of inhabitants changes
by one it will change current expenditure an average of about 1 CZK/1 ha total
area. Analogously the data may be derived from other values of the regression
coefficients.

Comparing the values of the coeflicients of correlation and regression in Ta-
ble 3 it can be seen that their values are almost identical.

Population of the municipality versus municipal area

It is reasonable that the population of the municipality is a very important
element. To what extend the number of inhabitant is interconnected with mu-
nicipal area (expressed as the total area, counted area and urban area) is also
important.

Table 5 contains the values of the coefficients of correlation and regres-
sion between the number of inhabitants and the municipal area (expressed
as the total area, counted area and urban area), and other way around the
values of the coefficients of correlation and regression between the municipal
area (expressed as the total area, counted area and urban area) and popu-
lation. Note statistically significant (SS) or statistically insignificant (SI) near
the examined values of coefficients of correlation and regression and near
the limits of confidence intervals for correlation coefficients are mentioned. Ta-
ble 5 examines whether the dependence exists between these variables, how
significant it is and how the municipal area will in average change in case
of change of the population by one person and how much population will change
if the municipal area will change by 1 ha.

Based on the table 5 it can be concluded that the dependency between popu-
lation and urban area is almost absolute, dependence between the popula-
tion and counted area or a total area is also strong, but not as significant
as in the case of intravilan.

Values of regression coefficients indicate that with the change in population
by one person, urban area will change in average 0.0363 ha, counted area will
change by 0.1486 hectares of counted area and total area by 0.1485 hectares
of the total area. On the contrary, the change urban area by 1 ha will change
an average population by about 21 people, in the case of counted area and the to-
tal area that are on average about 3 citizens.

Correlation and regression coefficients are statistically significant. Then,
with 95 percent of probability, correlation and regression coefficients calcu-
lated for all municipalities in the Czech Republic are situated in the above
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intervals; limits of confidence intervals for correlation coefficients are statisti-
cally significant too.

Table 5 Average values of the coefficients of correlation and regression between
population and area municipalities (and vice versa) for the years 2009 — 2011

CC ,,urban area“ X ,population“ 0.87 SS
0.84 SS
Confidence intervals for CC ,,urban area“ x ,population“ < CC<
0.89 SS
CC ,,counted area“ x ,population“ 0.68 SS
0.61 SS
Confidence intervals for CC ,,counted area“ x ,population“ < CC<
0.74 SS
CC ,total area“ x ,,population“ 0.68 SS
0.61 SS
Confidence intervals for CC ,total area“ x ,,population“ < CC<
CR ,,urban area“ x ,population“ 21.0340 SS
19.7084
Confidence intervals for CR ,urban area“ x , population“ < CR <
22.3593
CR ,,counted area* X , population* 3.0849 SS
2.7056
Confidence intervals for CR ,counted area* X , population* < CR <
3.4655
CR ,total area® x , population* 3.0858 SS
2.7065
Confidence intervals for CR ,total area“ x ,,population“ < CR <
3.4650
CR ,,population® X ,urban area“ 0.0363 SS
0.0340
Confidence intervals for CR ,, population® x ,urban area“ < CR <
0.0386
CR ,,population® x ,counted area“ 0.1486 SS
0.1303
Confidence intervals for CR ,,population® x ,,counted area“ < CR <
0.1668
CR ,,population® x ,total area* 0.1485 SS
0.1303
Confidence intervals for CR ,population“ x ,total area“ < CR <
0.1668

Source: own elaboration and calculation on the basis of data from Czech Office for
Surveying, Mapping and Cadastre 2012; Decree No. 276/2009 Coll.; Decree No.
245/2010 Coll.; Decree No. 259/2011 Coll.
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Evaluation and conclusions

From 1 January 2008, the Czech system of tax assignment was adjusted, among
others, the redistributive criteria of the total area of the municipality was in-
troduced. Three percent of the gross revenue of the income taxes and VAT
began to be distributed in accordance with the total area of each municipal-
ity. This criterion should give an advantage to the municipalities with lower
population density and those who were prevented in conjunction with neigh-
bouring municipalities by geographic conditions or it should offset the increased
costs associated with the repair and maintenance of local roads and transport
services. Already in 2007, due to the high variability of population density
in the Czech Republic there were assumed significant differences not only be-
tween small and large communities, but also between different communities
within a certain size category. The system worked unchanged until the end
of 2012, when, with effect from 1 January 2013 there was limited criterion
of total area to 10 ha per person. The reason for this provision was just
criticism of existing extremes in tax revenues of municipalities with large ru-
ral areas (extravilan). On the contrary, this is criticized by municipalities
with a small population with reasonable size of area, because this step will
significantly reduce their revenue and consequently the extent of expenditure.
The professional public is questioning the logic of linking the criteria of the to-
tal area and population, and they are proposing to use urban area (or its
modification in the form of built-up area or residential area).

The purpose of this paper was to determine whether the municipal area
(expressed as total area, counted area, urban area), eventually the number
of inhabitants has the impact on municipal expenditure depending on the area
of the municipality and how significant is the impact and what is the progress
of a possible dependence (influence).

When calculating expenditure on 1 ha of municipal area and their subse-
quent correlation with the municipal area shows that dependency is the strongest
in the case of urban area, nearly one-third higher than in the case of depen-
dence counted area and the total area; in the case of current, capital and total
expenditure.

When calculating expenditure on 1 ha of municipal area and their sub-
sequent correlation with the number of inhabitants in the municipalities it
shows that the dependency is slightly higher in the case of the counted area
and the total area, but only very slightly; namely for current, capital and total
expenditure. There is not any really noticeable difference.

The values of regression coefficients also show that changes in urban area
have a much greater impact on expenditure than the changes of counted area
and total area of municipality. E.g. the growth of the urban area by 1 ha
will increase current expenditure by about 60 CZK/1 ha, capital expenditure
by 23 CZK/1 ha and the total expenditure by about 83 CZK/1 ha. In contrast,
the growth in the counted area and the total area by 1 ha will increase current
expenditure by about 2 CZK/1 ha, capital expenditure by about 1 CZK/1 ha
and a total expenditure by less than 3 CZK/1 ha.
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The values of regression coefficients also show that changes in population
have a much greater impact on expenditure converted by urban area than
on the expenditure converted by counted area and by total area. E.g. popula-
tion growth by 1 person will increase the current expenditure converted to 1 ha
of urban area by CZK 3, capital expenditure converted to 1 ha of urban area
by 1 CZK and total expenditure calculated on 1 ha of urban area by CZK 4.
In contrast, population growth by 1 person will increase current expenditure
calculated on a 1 ha of counted area and total area by less than 1 CZK, capital
expenditures calculated on a 1 ha area of counted a total area by 0.30 CZK
and total expenditure converted on 1 ha of counted area a total area by about
CZK 1.

These differences in the values of regression coefficients are given by the ex-
tent of area, which is registered in each type of area municipalities, but even
so the difference is significantly large.

The dependency between population and municipal area is strongest when
it is given to the urban area of the municipality, the dependence is very strong,
almost absolute and almost one-fifth higher than in the case where a municipal
area is given by the counted area and total area. Looking at the regression
coefficients between population and municipal area can see that on the 1 resi-
dents it is on average of 0.0363 ha urban area, the counted area of 0.1486 ha
and 0.1485 ha of the total area. Regression coefficients between municipal area
and population again shows that on 1 ha of urban area it is on average about
21 residents, on 1 ha of counted area a total surface area it accrues in ave-
rage for 3 people. This demonstrates that the dependency ratio is much higher
among the urban area and the population and vice versa.

Statistically significant correlation and regression coefficients and their con-
fidence intervals, in the case of confidence intervals for correlation coefficients
supplemented by statistical significance their limits, show that the results
of the analysis and subsequently conclusions drawn from this analysis can be
applied with respect to all municipalities of the Czech Republic.

Based on the analysis, it was determined that municipal area in terms
of the urban area, counted area or total area, the most associated with the ex-
penditure connected with the area is just urban area. Thus, in terms of use
municipal area criterion within a tax assignment system it could be more
suitable just urban area than previously used total area or currently used
counted area. However, just the urban area depends the most on the po-
pulation from the given criterions. The reason for the inclusion of criteria
in the tax assignment system would not be its dependence but it is its “inde-
pendence” so it could reflect to a certain extent other differences and specifici-
ties of individual municipalities. The remaining two kinds of municipal area
would be the best to use, but even here the relationship between population
and counted a total area is very strong, and thus raises a similar problem
as in the case of urban area.

Looking at the results from the analysis point of view it can be seen that
in the case of the dependency between expenditure and the population; values
of correlation coefficients are relatively high and higher than in the area. These
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correlation coefficients are similar to those exceptions, the current expenditure
has been estimated in a very strong dependency.

Based on the above it can be stated that municipal area expressed by the ur-
ban area, counted area or total area has a certain impact on expenditure and it
has great significance for municipal management. If, however, it will be conside-
red adjustment of the tax assignment system in terms of need to modify the mu-
nicipal area as criteria for redistribution, then urban area would be the most
appropriate criterion. Not only that, the urban area has the greatest impact
on the expenditure of municipalities in terms of different expression of area
of the municipality, in some respects, better reflects the area of the adminis-
tration and financing under the municipalities responsibility, and more so it
corresponds to the area about which the municipality really cares, and may
also have more appropriate ability than the counted area and the total area
of the municipality.

However, the urban area (slightly less counted area and total area) and po-
pulation are very strongly linked to each other. At the same time it can be seen
that the dependence between population and expenditure converted to the area
in all cases is greater than the correlation between municipal area and expen-
diture converted to the municipal area. In addition, tax revenue attributable
to the municipality according to the criteria of the total area is on average
about 31 thousand CZK/1 km? (Tomanek 2011). In terms of expenditure re-
lated to the area, for 1 km? of total area accounts for the total expenditure
of about 1 million CZK, on 1 km? of urban area, which is on average, about
7.5 million CZK. From this point of view is not very logical argument to inter-
connect the revenue side with the expenditure side.

In relation to the facts mentioned above, it can be stated that from broader
context view, the results of the analysis and its conclusions and in terms of sim-
plicity, clarity and comprehensibility of the Czech tax assignment system it is
more suitable to abandon the criterion of area (in whatever terms) and retain
its influence only through criteria of population.
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Rozloha obci jako kritérium ceského systému roz-
poctového urceni dani

Tento ptispévek se zabyva rozlohou obce vyjadrenou intravildnem, zapoc¢tenou
plochou a celkovou rozlohou. Cilem prispévku je zjistit, zda rozloha obce, resp.
pocet obyvatel v obci, maji vliv na obecni vydaje spojené s rozlohou obce, jaky
je tento vliv a jaky je pribéh pripadné zavislosti. Vliv téchto proménnjch je
v prispévku zkouméan prostiednictvim korelac¢ni a regresni analyzy mezi rozlo-
hou obce nebo poc¢tem obyvatel obce a obecnimi vydaji spojenymi s rozlohou
obce a prepo¢tenymi na 1 ha rozlohy obce. Pispévek tak hodnoti, zda je vhodné
pouzit rozlohu obce jako ptrerozdélovaci kritérium v ¢eském systému rozpocto-
vého urcéeni dani. Analyza je provedena na piikladu obci Zlinského kraje.
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Abstract

The aim of this paper is to identify and outline the characteristics that
distinguish family businesses from non-family businesses in the construc-
tion industry of the Czech Republic. The paper presents the results
of the research that was carried out in the construction market
of the Czech Republic in the years 2007-2011 and that indicated some
connections with the current knowledge from the field of family business.
Characteristics that distinguish family businesses from non-family busi-
nesses were defined by means of literary sources — Orientation to main-
taining the business; Tendency to centralization; Orientation to local
markets, Customer Orientation, Applied Business Strategy and Number
of employees. In accordance with the theoretical concept, it was found
out that family businesses have on average a smaller number of sepa-
rate establishments than non-family businesses. It was found out that
the observed family businesses slightly better manage to adapt their of-
fer to customer requirements and also that they pay more care to cus-
tomers, which supports the hypothesis of higher orientation of family
businesses to customers. Business strategies of family businesses are fo-
cused on the strategy of differentiation. The tendency to employ a lower
number of employees was also confirmed at both family and non-family
businesses. In contrast, quality of production was slightly lower in family
businesses.

Keywords: family business, strategy, centralization, customer orien-
tation, employees

Introduction

Family business is an important part of business activities with impacts
on the national economy. Family businesses contribute significantly to GDP,
for example, International Enterprise Research Academy states in 2008 that
family businesses make up 85% of all enterprises in the EU. The most famous
researchers in the field of family business (Koiranen 2007) describe family busi-
nesses as “the backbone of the European economy.” In geographical terms,
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the largest share of family businesses is in Italy, where 95% of all enterprises are
based on family businesses. In the Czech Republic the issue of family businesses
is currently presented on the basis of issues related to small and medium-sized
enterprises (SMEs). It is particularly because of the defined support of the state
itself as well as representatives of public authorities. It turns out that there
are differences among regions in drawing of subsidies related to the support
of SMEs and thus family businesses (Vachal et al. 2010). This can lead to ne-
gative consequences that affect family businesses mainly in times of economic
instability. Some surveys suggest that small business owners know the business
environment; however, their preparation to solve the problems linked to the ex-
ternal environment (financial crisis of 2009) is insufficient (MikuSova 2010).

With regard to the described facts, it would be interesting to find out how
family businesses behave in confrontation with the effects of the crisis, co-
ming from the external environment. Is it possible to confirm some findings
related to the essential characteristics of family businesses? Conducted sur-
veys (Strazovskd 2004; Hanzelkova 2006; Kordb et al. 1998) indicate that
family businesses do not concentrate on short-term profit, but they concen-
trate on the future; it is rather the question of long-term sustainability. Far
more than non-family businesses they are able to sacrifice profits to further
running of the company, becoming thus more resistant to critical situations.
Family businesses are then becoming relatively reliable business partners. Also
progressivity of family businesses lies in the fact that they provide jobs for risk
groups of population.

The aim of this paper is to find out whether the identified characteristics re-
lated to family business in the developed world also apply to family businesses
in the Czech Republic. As the aim of the survey is to find out how family busi-
nesses behave when influenced by external negative factors (financial crisis),
it is the construction sector from which family businesses are deliberately cho-
sen. Basic characteristics are examined on a sample with the character of family
and non-family businesses and their mutual comparison between the years 2007
and 2011.

Theoretical Foundations

Characteristics that distinguish family businesses from non-family businesses
can be defined on the basis of available literature sources. With regard
to the scope of the conducted research and the possibilities of interpretation
of the results the following characteristics are chosen based on their frequency
in the literature.

Orientation to the long-term existence of the business

A long-term plan or long-term orientation is one of the strengths of family
businesses, which represents a substantial competitive advantage (Kets de Vries
1996). Orientation to maintaining the business instead of maximizing profit is
typical for family businesses. It is closely related to risk aversion and confidence.
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Particularly, risk aversion, which was confirmed by the surveys on Swedish
family businesses conducted in 2007 by Naldi et al, can be considered as one
of the characteristics that allowed family businesses to survive the economic
crisis between the years 2008 and 2013. Confidence seen in family businesses
reinforces the belief of stakeholders that liabilities of family businesses will be
met. The more intimate environment in the family business is, the longer
term prospects the family business has (Sundaramurthy 2008). Confidence
also reinforces mutual cooperation, relations among people, reduces the risk
of conflict, reduces transaction costs, facilitates the effective solving of conflicts
and supports the running of the business (Sundaramurthy 2008; according
to Rousseau et al. 1998), for example in terms of sales achieved.

The long-term prospects of family businesses are particularly true when
shares of profits obtained from the business meet needs of the family and there
is no reason for further business growth (Korab 2005). The stability of the busi-
ness has priority over maximum profit, which is not the case of non-family
businesses. The long-term vision of family businesses is particularly reflected
in setting long-term goals. Plans of long-term goals in family business tend
to be more efficient (Kordb et al. 1998) and can lead to maintaining businesses
in difficult economic conditions.

Centralization of management

Centralization towards the family results probably from the awareness of busi-
ness ownership (Koiranen 2007). Directors of the company are thus very reluc-
tant to give up power over the company that they built. They want to know
everything that is going on in the company, and often quite a long time after
they left their leading post to their successor. The low autonomy of family busi-
nesses is also mentioned in works of (Huovinen and Tihula 2008). They justify
centralization of the management of family businesses in the hands of families
by the fear of losing control over the business and also losing independence
of other managers. The centralization of decision-making towards the family
is also supported by demonstrated nepotism and paternalism, through which
the power is concentrated into the hands of the family. Distribution of power
in the family business expects that the business owner surrenders a certain
degree of responsibility in favour of a new employee — manager. This step,
however, requires a certain degree of confidence. A typical feature of paternal-
ism seen in the management of the family business is for example the tendency
to autocracy, strong need for control, distrust of other co-workers, the need for
recognition and the inability of the delegation (Kets de Vries 1996; Hanzelkova
2004).

Orientation to local markets

Orientation of family businesses to local markets and higher customer care was
proved by the research which was carried out by Gallo and Sveen in 1991.
Such strategies of family businesses may be hard to change because of the in-
fluence of the family on business. The founders of family businesses try to build
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good relationships with their stakeholders through values transferred to busi-
ness. Good relationships with stakeholders are closely related to the quality
of work and attitudes of staff and families. Kets de Vries (1996) even states
that the management of the family business often identifies itself with pro-
ducts, and that is why they pursue high quality of the products. In family
businesses, family values are transmited on business environment which has
a positive impact on the quality of the product (Schein 1995; Taguiry and Davis
1996). Good relations maintained by the founders of family businesses re-
quire responsible and solid approach, which is time-consuming. Therefore,
family businesses focus more on local markets, where such relationships are
easy to maintain with relatively low transaction costs. The result is that far
fewer family businesses expand abroad than non-family businesses (Gallo and
Sveen 1991). This fact also results from their conservatism and poor orienta-
tion to growth (Doncles and Frohlich 1991), even in sectors that are otherwise
quite dynamic. It may also relate to orientation of family businesses to main-
taining the business and aversion to risk (Doncles and Frohlich 1991). Penetra-
ting foreign markets is linked with uncertainty, which is in conflict with the stra-
tegy of maintaining the business.

Customer orientation

Customer orientation is related to the emphasis on tradition and quality that
characterize family businesses. For family businesses, customers are one
of the most important stakeholders (Pricewaterhouse Coopers 2007; Strazovska
2002); therefore they try to get their utmost satisfaction.

Business strategy

The results of empirical surveys (Odehnalova 2008) show that family businesses
apply more the strategy of differentiation i.e. focusing on the specific nature
of products with the option to demand higher prices, combined with a wide
range of products and a wide range of customers.

Number of employees

A typical feature of family businesses is also a small number of employees
(IFERA Fact and Figures 1996; the National Study of Family Business 1997;
Lussier 2004). A small increase in the number of employees is related to pater-
nalistic behaviour of the founder (Dyer 1988; Dyer, Hilburt — Davis 2003), as
well as to characteristic directive management, hierarchical relationships, cen-
tralization of management and distrust of other workers. It is particularly the
paternalistic behaviour with the aim of keeing the business in the “founder’s
own hands” that leads the reluctance of the founder to to employ more em-
ployees. A higher number of employees requires a more professional approach,
in particular formalization of procedures and delegation of management.
Through delegation of tasks, the responsibility for the company is partly trans-
ferred to lower level employees. Founders of companies, however, are well aware
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of the fact that managers can’t play the role of entrepreneurs, because of other
preferences and the low level of responsibility associated with the risk of pos-
sible failure (Rikovsky 2002).

Methodology

The database of the survey “Competitiveness of Enterprises”, which was carried
out between the years 2007 and 2011 (Blazek et al. 2007), was used for inves-
tigation of the different characteristics of family and non-family businesses.

421 companies from manufacturing and construction industries took part
in the survey of Masaryk University. Within this group, 81 companies were
identified that fall according to the sectoral classification CZ — NACE in cate-
gory F — the construction industry. What year? And what economic results —
until when?

In this category, 21 family businesses were found, defined on the basis
of the assumption: “Family business is an enterprise in which at least two
members of one family work and who have a direct influence on the manage-
ment of the company” (by Odehnalova 2011; Lukes, Novy et al. 2005; Sten
2007; Taguiry and Davis 1996). The remaining 60 companies can be considered
as businesses that do not meet the basic definition of family business.

The construction sector was, like many other industries, hit by the eco-
nomic crisis. Within the sector the first signs of the crisis appeared already in
2008, when a slight drop in building construction was seen, while a decrease
in civil engineering appeared about two years later (Czech Statistical Office).
Construction production index has been declining year on year since 2009; be-
tween the years 2010 and 2011 it declined by 3.5%. In 2012, construction
output fell by 6.5% year on year. Building authorities issued by 8.8% fewer
building permits and their orientation value declined by 6.3%. The total value
of new construction orders in the Czech Republic fell by 18.4% year on year.
The number of flats whose construction began was lower by 13.4% in 2012 than
in 2011. The number of completed flats grew by 3.0%. One reason for this un-
favourable situation in the construction sector is ongoing weak demand due
to the continued careful approach of private investors, combined with limited
state budget (Czech Statistical Office 2013).

In 2012 construction output declined by 6.5% year on year. Building con-
struction recorded a decline of 3.4% year on year and civil engineering fell
by 13.6%. Construction output fell by 17.0% in 2012 in comparison with the year
2008 (Czech Statistical Office 2013). Construction declined year on year
for the fourth year. In the last two years it was below the level of the years
2007 and 2008, when it peaked (Czech Statistical Office 2013).

These facts have a major impact on the competitiveness and even the very
existence of businesses. Many companies did not manage to overcome the cri-
tical decline in the sector of construction production and had to terminate
the business. The fact whether there are differences in the behaviour of family
and non-family businesses during the economic crisis was also surveyed within
the examined sample of companies.
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Characteristics of family businesses were surveyed on the given sample
of companies by means of questionnaires. The questionnaires included the fol-
lowing types of questions covering the examined characteristics.

Orientation to maintaining the business: The survey that identifies busi-
nesses that survived the economic crisis lasting from the year 2008 was carried
out in 2013.

Centralization of management is related to the question: “Give the number
of separate establishments including the headquarters.”

Orientation to local markets is related to the question: “Express in per-
centage opinions of customers from the region and outside the region.”

Customer orientation is related to a set of questions: “What care, in com-
parison with competitors, is paid to customers of your company?” “How do
you rate, in comparison with competitors, the ability of your company to tailor
products to customer requirements?” “How do you rate, in comparison with
competitors, the quality of products of your company?”

Applied business strategy of management is related to the question: “What
business strategy does your company apply?”

The number of employees is related to the question: “Give the total number
of employees of your company.”

To identify the characteristics of the studied group of companies, the method
of descriptive statistics, namely absolute and relative frequency, comparison
of averages and standard deviation, with the use of software IBM SPSS Statis-
tics 20 was used.

Results
Orientation to maintaining the business

All family businesses successfully coped with the economic crisis and their exis-
tence was also confirmed in 2013. Out of 81 family and non-family businesses,
5 non-family businesses did not survive the economic crisis.

Tab. 1: Orientation to maintaining the business

l [ [ Existence [ Absence [ Total ‘
Non-family businesses Number 95 5 60
Y % 91.70% | 8.30% 100%
Family businesses Number 21 0 21
Y % 100% 0% 100%

Source: author

Centralization of management

Tendency toward centralization was identified on the basis of responses
to the question: “Give the number of separate establishments including the head-
quarters.” The question was not answered by 4 non-family businesses. Family
businesses report a lower number of separate establishments than non-family
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businesses. The standard deviation points out the fact that non-family busi-
nesses tend to have greater decentralization in the form of autonomous units.

Tab. 2: Centralization of management

Number of separate
establishments Standard deviation | Number
(average)
Non-family businesses 2.39 3.15 56
Family businesses 1.71 1.14 21
In total 2.21 2.74 77
No answer 4

Source: author

Orientation to local markets

Orientation to local markets was measured on the basis of answers to the ques-
tion: “Express in percentage opinions of customers from the region and out-
side the region.” The question was answered by all 81 surveyed companies.
On average, family businesses reported slightly lower orientation to local mar-
kets measured by the percentage of customers from the region. The fact is
in contrast to the theoretical concept mentioned in the research that was pub-
lished by Gallo and Sveen (1991) and Doncles and Frohlich (1991).

Tab. 3: Orientation to local markets

Average percentage of Average percentage of customers out
customers from the region of the region but from the CR
Non-family 58.10% 40.00%
businesses
Family 57.30% 40.30%
businesses

Source: author

Customer orientation

The level of customer orientation was investigated by asking questions: “What
care, in comparison with competitors, is paid to customers of your company?”,
“How do you rate, in comparison with competitors, the ability of your com-
pany to tailor products to customer requirements?” and “How do you rate,
in comparison with competitors, the quality of products of your company?” Re-
spondents used a 5-point scale, where 1 meant significantly lower and 5 meant
significantly higher. The first two questions were answered by all 81 surveyed
companies; the question relating to the quality was not answered by 1 family
business.
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Tab. 4: Customer care
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l ‘ Customer care ‘ Standard deviation Number
Non-family businesses 3.6 0.8 60
Family businesses 391 0.83 21
In total 3.68 0.82 81

Source: author

Tab. 5: Ability to tailor to customer requirements

Ability to talllor to Standard deviation | Number
customer requirements
Non-family businesses 3.79 0.9 60
Family businesses 3.6 0.65 21
In total 3.8 0.84 81

Tab. 6: Quality of product

l [ Quality of product [ Standard deviation Number
Non-family businesses 3.79 0.63 59
Family businesses 3.76 0.7 21
In total 3.78 0.65 80
No answer 1

Source: author

Applied Business Strategy

The question “What business strategy does your company apply?” was
answered by all 81 surveyed companies. Family businesses were more focused
on the strategy of differentiation, compared to non-family businesses, which
more applied the strategy cost leadership.

Tab. 7: Applied business strategy
| | Differentiation | Cost leadership | Dif. focus | Cost focus |

Non-family 35% 25% 20% 20%
businesses
Family businesses 28.80% 32.70% 25% 13.50%

Source: author

Number of employees

The size of the business and the tendency towards a higher or lower number
of employees in family and non-family businesses was investigated by means
of answering the question: “Give the total number of employees of your com-
pany.” The answers show a clear difference between family and non-family
businesses in the average number of employees. The tendency to employ
a higher number of employees in non-family businesses is demonstrated not
only by the average number of employees, but also by the standard deviation
of the answers.
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Tab. 8. Number of employees
Total number of
employees — average

Standard deviation | Number

Non-family businesses 217.26 383.64 60
Family businesses 183 141.19 21
In total 208.37 337.8 81

Source: author

Discussion

Theoretical assumptions mentioned in the introduction of this paper were sub-
jected to investigation in the group of 81 construction companies. On the basis
of the conducted analysis, the following conclusions can be drawn. The group
of family businesses was able to survive the economic crisis between the years
2008 and 2013. It happened in accordance with the assumptions on the sustai-
nability. On the other hand, there were 5 non-family businesses that were
closed down. This fact supports the theoretical concept that family businesses
are more focused on sustainability, risk aversion as it is mentioned in the surveys
carried out by Kets de Vries (1996), Sundaramurthy (2008), Koiranen (2007),
Korab et al. (1998), Garcia-Alvarez and Lopey-Sintas (2001). The centra-
lization of family businesses was another area of research. In accordance
with the theoretical concept, it was found out that family businesses have
on average a smaller number of separate establishments than non-family busi-
nesses. The findings thus correspond with the surveys carried out by Koiranen
(2007), Huovinen and Tihula (2008), Korab et al. (2008).

The characteristic describing the orientation of family businesses to cus-
tomers was surveyed by means of several variables; in particular, the care
paid to customers, the ability to tailor products to customer requirements,
quality of production. It was found out that the surveyed family businesses
could tailor their products to customer requirements a little better and also
that they pay higher attention to customer care, which supports the hypothesis
of a higher orientation of family businesses to customers. The business strategy
of family businesses is also in accordance with the previous theoretical findings.
The strategy of differentiation is more applied by family construction compa-
nies than by non-family businesses. Non-family businesses are more focused
on the strategy of cost leadership. The tendency to employ fewer employees,
as it is mentioned in conclusions of many studies on family business (Ro-
mano, Tanewski and Smyrnios 2001; Kets de Vries 1996; Lin and Hu 2007;
Nelton 1998) was confirmed in the surveyed group of family and non-family
businesses. By contrast, quality of production was slightly lower in family
businesses. This finding is in contrast to studies carried out by Kets de
Vries (1996), Doncles and Frohlich (1991), Schein (1995), Taguiry and Davis
(1996), Romano, Tanewski and Smyrnios (2001). Similarly, the finding relating
to family orientation to local markets is in contrast to the theoretical concept.
The results showed that slightly fewer customers of the surveyed group of family
businesses were from regions or from other parts of the country. The assump-
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tion that family businesses choose more conservative strategy for their business
can be drawn from the above mentioned conclusions. Their efforts to maintain
long-term business may result in a lower number of employees, focusing on good
customer relations, and applying the strategy of differentiation. The question
remains whether the findings of the quality and orientation to local markets
are influenced by the nature of the study branch, or the ownership structure.

Conclusions

The survey of the group of companies from the construction sector reveals some
findings which are known in economically developed countries with a long-term
development and support of family business. With regard to the limited sample
of businesses and related non-representativeness, the achieved results cannot be
generalized. However, there are some aspects which deserve greater attention
in future surveys. The achieved results show differences in observed characte-
ristics of family and non-family businesses in the period of the economic cri-
sis in the construction sector, which is still going through a difficult situation
caused by the external environment. On the basis of the achieved findings, it
can be said that family businesses in confrontation with the effects of the crisis
which comes from the external environment, behave differently in the selected
characteristics. Family businesses have a lower number of establishments, pay
more attention to their customers and are able to adapt better to customer
requirements. In addition, they are more focused on the strategy of differentia-
tion and tend to employ a smaller number of employees. Other characteristics
such as greater emphasis on the quality and orientation to local markets were
not confirmed.
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Abstract

Public universities in the Czech Republic register every year hundreds
of internally generated patents for inventions, utility models or indus-
trial designs, prototypes or functional. Internally generated intangible
assets are the subject of evaluation and accounting. As such, it should
be recorded in the balance sheet of the entity in the category of intangible
assets and depreciated progressively. The aim of this work is to deter-
mine whether the internally generated intangible assets are recognized
in the balance sheets of universities. Executed comparison of the re-
search’ results of universities reported to the Council for Research, De-
velopment and Innovation with the balance sheet of universities in 2011,
it was found that 95% of universities does not show in their balance
sheets internally generated intangible assets, which are however presented
to the Council for research, development and innovation as the research
results of public universities. It is evident, that public universities dispose
with large amount of intangible assets whose existence is not declared
in the financial statements. Their accounting doesn’t provide the true
picture of the assets of these economic entities.

Keywords: intangible assets, universities, accounting, balance sheet

Introduction

Public universities in the Czech Republic register every year hundreds
of internally generated patents for inventions, utility models or industrial de-
signs, prototypes or functional. The universities report these intangible assets
to the Ministry of education in the Information system of research, experi-
mental development and innovations as the results of their research activities
and their number has a direct impact on the amount of funds, which are uni-
versities receiving every year, to finance their activities.

Internally generated intangible assets are the subject of evaluation and ac-
counting. As such, it should be recorded in the balance sheet of the entity
in the category of intangible assets and depreciated progressively.

104
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The aim of this paper is to find out whether these internally generated intan-
gible assets are reported not only for the purpose of financing the universities
research from public sources, but also in the balance sheets of universities, in or-
der to respect the principle of significance and true and fair view of the assets
of the entity.

Material and Methods
Intangible assets

For the purpose of this paper it is necessary to define intangible assets. Assets
are embedded resources controlled by the entity, which are a result of the past
events and which are expected to generate future economic benefits to the com-
pany, the future profits. Fixed assets are proprietary ingredients that are used
in the company in the long-term and the majority of these assets wear and tear
gradually. Long-term assets include fixed assets of long-term nature, intangible
assets and financial assets (Kovanicova 2009). Intangible assets differ from tan-
gible assets in that it has no physical substance, they are mainly the rights,
which property results (or is expected to result) in economic benefit (Kovani-
cova 2003).

Intangible assets have the following characteristics:
e the intangible nature,
e operating time is longer than one year,
e reaches a certain level of appraisal (Kovanicova 2009).

Intangible assets should be classified according to their nature and by the way
of acquisition. The method of the acquisition determines the content of ac-
quisition costs. Depending on the nature of intangible assets it is possible
to distinguish between identifiable and unidentifiable assets.

Specifically identifiable intangible assets:
e patents: are exclusive right to use the invention for a period of time;

e copyright: they are exclusive rights to reproduce and sell books, music,
film and other similar cases;

e trademark: Is the exclusive right to use a particular symbol that is pro-
tected by law. It may take the form of names, symbols, slogans, logo
or emblems;

e concession and licenses: Concessions privileges are transferred to the State
or other public corporations for the use of certain equipment or to per-
form certain trades, occupations and activities. License means the right
to use patents, trademarks, etc. in specific circumstances.



106

Littera Scripta, 2013, ro¢. 6, ¢. 2

Identifiable asset is for example goodwill (Kovanicova 2003).

Intangible assets can be obtained and recognized in the balance following ways:

purchase,

acquisition of rights to results of intellectual activity,
own activity,

non-monetary contribution from any other person,
transfer of the legal conversions / mergers,

gratuitous transfer (gift), or transfer of personal use to business (Svag¢ina
2010).

Evaluation of intangible assets

The most common reasons for the valuation of intangible assets include:

non-monetary contribution of intangible assets to capital company,
valuation for accounting purposes,

the use of intangible assets as collateral subject,

transformation of companies,

sale of intangible assets,

intangible assets of the company in the event of bankruptcy or liquidation,
settlement of inheritance,

rights owners often want to know the value of their property, only as an in-
put to various subsequent business meetings (Mafik 2011).

For the purpose of this article is relevant reason for the valuation of intan-
gible assets valuation for accounting purposes.

Accounting of public universities

Public universities are in the Czech Republic ranked among non-profit or-
ganizations, whose accounting is subject of Act No. 563/1991 Coll., About
Accounting, Decree 504/2002 Coll., Implementing certain provisions of Act
No. 563/1991 Coll., about accounting for non-profit entities and Czech ac-
counting standards for entities that do their accounts according to Decree
No. 504/2002 Coll., as amended.
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From an accounting point of view, according to Decree 504/2002 Coll. Intan-
gible assets are defined as:

e research and development, which were internally generated and held
for trading or are acquired from other persons,

e software, that has been developed internally and used for trading or has
been acquired from other persons,

e appreciable rights — to industrial property and similar property, to the re-
sults of intellectual creative activities and other Appreciable rights under
specific legislation,

e other intangible assets — which by their nature can’t be included in other
items of fixed assets (e.g., emission allowances and preferential limits).

Accounting Act allows following valuation methods:

e purchase cost — it means the price at which the assets were acquired
at the time of its acquisition (e.g. the price of a trade mark when buying
from an independent third party)

e replacement cost — means here the price at which the assets were acquired
at the time of record (e.g. a value determined by an expert in case
of contribution of a utility model in the company)

e own expense — for internally generated intangible assets it means direct
costs of production or other activity, and indirect costs that relate to pro-
duction or other activity (e.g. internal development software designed
for repeat business) (Svacina 2010).

Internally generated intangible assets can be under the Accounting Act only
appreciated on the level of own expenses. Own expenses are direct costs of pro-
duction or other activities, and indirect costs that relate to production or other
activities, as defined in accordance with the accounting methods (Svobodova
2012).

Accounting can contain information about the valuation of intangible assets
that is determined in the case of buying on market principles and for internally
generated intangible assets on principles of Accounting Act, that means on own
expenses, which in most cases represent different price levels (Cada 2007).

Methods

There are 26 public universities in the Czech Republic, one of them is not in-
cluded among the research organizations of the Czech Republic and another one
was accepted among research organizations first in 2012, therefore its research
results are not disclosed for the previous period. Public universities, which
are in the same time research organizations longer than since 2011, will be
for the purposes of this article an examined sample. It is therefore 24 entities.
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The research results of all research organizations in the Czech Republic
for 2012 and 2011 are available on the website operated by the Council for Re-
search, Development and Innovations. Results are listed for each organization
according to the applicable evaluation methodology of research organizations
and evaluation of completed programs (valid for the years 2010, 2011 and 2012).
According to this methodology there are research results, which were applied
by research organizations within last 5 years period. For 2012, therefore, there
are research results presented since 15* January 2007 till 315 December 2011
and for 2011 research results presented since 1%* January 2006 till 31°* December
2010. As it isn’t possible to determine exactly in which year within the five-
year period these results incurred, it’s necessary to use the difference between
the sum of results presented in 2012 and the sum of results presented in 2011
for the purpose of this article. If the difference of these values will be positive it
can be determined with certainty, that in 2011 the university produced at least
this number of intangible assets. It is probably that the number of research
results created in 2011 was even higher than considered difference, because our
difference represents in the reality difference between number of research results
created in 2011 and number of research results created in 2006. For the purposes
of this study, however, this value is sufficient, because it is possible to verify
whether there was recorded adequate increase in the value of the corresponding
item among intangible assets in the balance sheet for the year 2011.

The results are classified according to the methodology by the type of result.
For the purpose of this Article, will be used following types of results:

e P — patent
e F — utility model, industrial design

e G — functional prototype or sample (Information system of research, ex-
perimental development and inovations, 2013)

The reason, why those tree types were chosen, is that those types of results
can be clearly classified for accounting purposes, and also it is evident that
they belong to the group of long-term intangible assets, that their owner plans
to sell or use for own activity in the future. This intention is proved by the act
of legal protection of ownership of the property.

All selected types of results fall into accounting entries Assessable rights
in the balance sheet. The balance sheet is part of the annual management
report. Annual Financial Reports are posted on the universities websites.

Each research result should be evaluated by universities at the level of their
own costs and recorded as an increase in fixed assets in 2011, as due to their
nature it is not to be disputed that it they are internally generated intangible
assets. The exception is the case when the valuation of a particular research
outcome doesn’t reach 60 thousand CZK, in which case the costs associated
with the acquisition of intangible assets are considered as costs of actual ac-
counting year.
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A prerequisite for the verification of the financial records of internally gene-
rated intangible assets by universities is that the value of this property will
in most cases exceed 60 thousand CZK.

Comparing changes of item assessable rights for 2011 and the number of re-
search results registered by the Council for Research, Development and In-
novation, will be verified that universities do accounting reports of internally
generated intangible assets.

Results

Table 1 shows the difference in number of research results in selected cate-
gories reported in 2012 and 2011. It is evident that public universities reported
substantial number of targeted species of research results to the Council of re-
search, Development and Innovations. The total number of selected research
results for all of the monitored institutions amounted to 1734 of which 1227
were functional prototypes or samples, 404 utility models and industrial de-
signs and 104 patents. The difference in number of research results reported
in 2012 and 2011 was zero for four of the monitored institutions. These insti-
tutions were therefore excluded from further verification. The research sample
of monitored institutions decreased therefor at 20.

Tab. 1: Numbers of research results realized in 2011

Type of result

Public university P [ F [ G

Academy of Performing Arts in Prague 0 0 4
Academy of Fine Arts in Prague 0 0 0
Czech Agricultural University in Prague 6 62 21
Czech Technical University in Prague 31 71 294
Janacek Academy of Music and Performing Arts in Brno 0 0 0
University of South Bohemia in Ceské Budé&jovice 6 7 0
Masaryk University 5 2 5
Mendel University in Brno 1 22 4
University of Ostrava 0 2 0
Silesian University in Opava 0 0 0

—_
o
'
o
ot
<)

Technical University of Liberec

University of Hradec Kralové 0 2 0
Jan Evangelista Purkyné University in Usti nad Labem 0 0 2
Charles University in Prague 5 8 4
Palacky University in Olomouc 13 7 6
University of Pardubice 1 1 12
Tomas Bata University in Zlin 4 67 36
University of veterinary and pharmaceutical sciences Brno 0 0 0
VSB - Technical University of Ostrava 5 28 253
University of Economics in Prague 0 2 1
Institute of chemical technology Prague 7 11 23
Academy of Arts, Architecture and Design in Prague 0 0 2
Technical University Brno 7 28 370
University of West Bohemia 1 42 134

Source: Office of the government 2013
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In Figure 1 are the surveyed institutions divided by the total number of re-

search results registered in 2011.

Figure 1: Institutions classified according to the total number of research re-

sults
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Tab. 2: The increments of appreciable rights in balance sheet in 2011

[ Public university 2011 2010 [ Difference ]
Academy of Performing Arts in Prague 1223.15 1223.15 0
Academy of Fine Arts in Prague
Czech Agricultural University in Prague 0 0 0
Czech Technical University in Prague 0 0 0
Janacek Academy of Music and Performing Arts
in Brno
University of South Bohemia 0 0 0
in Ceské Budé&jovice
Masaryk University 8611.94 7377.1 1234.84
Mendel University in Brno 250 250 0
University of Ostrava 0 0 0
Silesian University in Opava
Technical University of Liberec 0 0 0
University of Hradec Kralové 0 0 0
Jan Evangelista Purkyné University 0 0 0
in Usti nad Labem
Charles University in Prague 97 97 0
Palacky University in Olomouc 0 0 0
University of Pardubice 7600 440 7160
Tomas Bata University in Zlin 5382 4670 712
University of veterinary and pharmaceutical sci-
ences Brno
VSB - Technical University of Ostrava 13200.88 | 12085.82 1115.06
University of Economics in Prague 0 0 0
Institute of chemical technology Prague 0 0 0
Academy of Arts, Architecture and Design 0 0 0
in Prague
Technical University Brno 0 100 -100
University of West Bohemia 504.63 504.63 0

Source: Own
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There are the increments of appreciable rights in balance sheets in 2011 in Ta-
ble 2. Of the monitored institution that demonstrably registered in year 2011
patents, utility models or industrial or functional prototypes or samples only
four institutions recorded in the same year growth of appreciable rights
in the balance sheet.

Figure 2 shows the results listed in Table 2. The monitored organizations
are grouped according to changes in the value of the item appreciable rights
in balance sheet in year 2011.

Figure 2: Monitored institutions grouped according to changes in the value
of item appreciable rights

4

O No value recorded
O No difference

11 M Increase of value

Source: Own

From figure 2 it is clear that from total number of monitored institutions more
than half records no appreciable rights, five institutions did not change state
of appreciable rights during 2011 and only four institutions increased state
of item appreciable rights in 2011.

Discussion

From the total number of monitored universities, which reported chosen types
of research results, 11 institutions doesn’t record in their accounting any intan-
gible assets of this kind, five institutions records some intangible assets, but its
state didn’t change within the year 2011, although those institutions reported
this type of research results.

Only four from the monitored institutions has increased value of monitored
item. Detailed analysis of the annual accounting reports of these four institu-
tions shows, that only in one case this increase represents internally generated
intangible assets.

Only one university from four, which reported in 2011 the largest number
of research results, recorded in the same time in its accounting the increase
of item appreciable rights. The annual financial report of this university doesn’t
give any additional information, which would enable to identify this increase.
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The result shows that only 5% of public universities record the internally
generated intangible assets in their accounting.

Conclusion

Public universities in the Czech Republic register every year hundreds of in-
ternally generated patents for inventions, utility models, or industrial designs,
prototypes of functional samples.

The executed research shows that almost every public university in the Czech
Republic is the owner of this type of internally generated intangible assets,
however, if we look at the balance sheets of those universities, there are no
intangible assets to be found. Their accounting doesn’t provide a true picture
of property of those economic entities.

In conclusion, it is obvious that although the examined subjects routinely
work with the concept of intangible assets, they are considering exclusively
purchased intangible assets. In regards of internally generated intangible assets
the performed research has proven that the examined subjects do not record
the internally generated intangible assets in their accounting reports.
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Ucetni evidence nehmotnych aktiv vytvofenych
vlastni ¢innosti na verejnych vysokych skolach
v CR

Vefejné vysoké skoly v Ceské republice kazdoroéné registruji stovky patentt
k vynélezim, uzitnych nebo prumyslovych vzort, prototypt nebo funkénich
vzorkid vytvorenych vlastni ¢innosti. Nehmotna aktiva vytvorena vlastni ¢in-
nosti jsou pfedmétem ocenéni a tctovani. Jako takova by méla byt evidovana
v rozvaze ekonomického subjektu v kategorii dlouhodoba nehmotna aktiva a po-
stupné odepisovana. Cilem této préce je zjistit zda jsou nehmotnd aktiva vy-
tvofend vlastni ¢innosti vykazovana v rozvahach vysokych skol. Provedenym
porovnanim vyzkumnych vysledkti vykazovanych vysokymi Skolami Radé pro
vyzkum, vyvoj a inovace s rozvahami vysokych skol za rok 2011 bylo zjisténo, ze
95 % vysokych §kol v rozvahach nevykazuje nehmotnd aktiva vytvorena vlastni
¢innosti, kterd jsou prezentovana Radé pro vyzkum, vyvoj a inovace jako vy-
sledky vyzkumné ¢innosti vefejnych vysokych skol. Vefejné vysoké skoly proka-
zatelné disponuji velkym mnozstvim dlouhodobych nehmotnych aktiv, o jejichz
existenci se nedozvime z ucetnich vykazi. Jejich ucetnictvi tak neposkytuje
vérny obraz hospodafeni téchto ekonomickych subjektu.

Kliéova slova: nehmotné aktiva, vysoké skoly, uCetnictvi, rozvaha
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Analyza klicovych skupin stakeholderu
komer¢nich subjektta v Ceské republice

Marie Slaba

Vysoka gkola technickd a ekonomicka v Ceskych Budéjovicich

Abstrakt

Analyza stakeholdert je v soucasné dobé, zejména v zahraniéni litera-
tufe, povazovana za velice dtlezity aspekt managementu i marketingu
soucasné turbulentni doby. V Ceské republice analjze stakeholderti neni
vSak doposud vénovana dostatecnd pozornost. Tento ¢lanek se zabyva
prévé problematikou analyzy stakeholderi. Cilem tohoto ¢lanku je pro-
vedeni identifikace a detailni analyzy stakeholderti komerénich subjektu
v Ceské republice. Veskeré podniky budou rozdéleny do skupin mikro,
malych, stfednich a velkych podnikt. V ramci téchto kategorii podniki
budou zkoumany skupiny stakeholdert, na néz se podniky nejcastéji za-
méfuji. Déale pomoci analyzy rozptylu a F-testu bude zkouméno, zda se
odpovédi jednotlivych skupin podnikiu statisticky vyznamné 1isi, ¢i niko-
liv.

Klic¢ova slova: stakeholder, analyza stakeholderti, identifikace stakehol-
dert, podniky

Uvod

Analyza stakeholderti se stava stale vice popularni (Brugha, Varvasovszky 2000)
zejména v soucasné dobé, ktera je jesté stale ovlivnéna dopady globalni finanéni
a ekonomické krize. Dle Hubera se stakeholder management, jehoz nedilnou
soucasti je analyza stakeholdert, prokazal jako velice uzite¢ny nastroj i v eko-
nomicky obtiznych obdobich, jelikoz vykon podniku je ovliviiovan celou fadou
rtiznych zédjmovych skupin, jako jsou zdkaznici, akcionafi ¢i dodavatelé (Huber
et al. 2004). VSechny podniky jsou ovliviioviny nepfebernym mnoZstvim roz-
liénych skupin stakeholderti, které predstavuji jak jednotlivci, tak celé skupiny,
jez maji obrovsky vliv na vykon vlastni organizace (Reed 1999). Stakeholdefi
predstavuji entitu jakéhokoliv druhu, ktera se objevuje v prirozeném prostiedi
organizace. Jedna se tedy o ruzné jiné osoby, skupiny, organizace, instituce ¢i
spolecnosti (Mitchel et al. 1997). Stakeholdefi pfedstavuji nejen jednotlivce
a skupiny, ktefi ovliviiuji aktivity organizace, ale jsou to také vSichni, kdo
jsou konanim organizace ovlivnéni. Nékteri stakeholdefi maji dle Chinyia et
al. (2010) tak nesmirny vyznam pro veskeré ¢innosti organizace, ze mohou az
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zmafit aktivity organizace (disponuji power to kill). Z tohoto divodu je nutné
provadét dikladnou analyzu vSech skupin stakeholderti, které podnik ovliviuje,
nebo téch, jez jsou ¢innosti podniku ovlivnény. Neméné dilezité je provadét
holderti, na néz by se méla organizace zamérit. Identifikace zakladnich skupin
stakeholderi je povazovana za prvni krok analyzy stakeholderi, na ktery na-
vazuje urceni klicovych skupin stakeholderii (Bourne 2009).

V zahrani¢ni nalezneme celou fadu odbornych publikaci, stati, clankt a vy-
zkumt, které se problematiky analyzy stakeholdert tykaji — napfiklad v dilech
Freemana, ktery je povazovan za jednoho z nejvyznamnéjSich predstaviteli
strategického pristupu k analyze stakeholderi a jeho zaclenéni do strategic-
kého managementu (Freeman 2010; Freeman et al. 2010), Johnsona, Scholese
a Whittingtona (2008) ¢ Lindy Bourne (2009), jez se zaméfuje zejména na
analyzu stakeholdert, ovliviiujicich projektové ¢innosti. Dale muZeme nalézt
problematiku analyzy a mapovani stakeholderti, stejné tak jako stakeholder
management v oblasti projektt v dile Chinyia (2010). Ackoliv otézka stake-
holdert a jejich analyzy je v zahrani¢i povazovana za velice dulezitou — viz
Freeman (2010); Brugha, Varvasovszky (2000); Huber (2004) a mnozi dalsi,
v Ceské republice této oblasti neni vénovana prozatim dostatedné pozornost,
coz je jednim z hlavnich divodu vybéru tohoto tématu jako zakladniho vy-
zkumného problému autorky. V Ceské republice mfizeme nalézt pouze jeden
empiricky vyzkum, ktery se zabyva touto oblasti, a to je vyzkum docentky
Simberové (2008), ktery je zaméien na oblast stakeholderi priimyslovych trhi.

Analyzy stakeholdert, s ohledem na identifikaci kli¢ovych skupin stakehol-
derd, je mozné definovat jako nastroje, které vedou praveé k identifikaci, popisu
a stanoveni priorit stakeholdert na zakladé jejich atributd, vztaht a zajm,
které se tykaji daného problému (Buckles 1999).

Cilem pfispévku je analyzovat vysledky realizovaného vyzkumu, ktery je
zaméfen na identifikaci klicovych skupin stakeholdert komerénich subjekti
v Ceské republice. Jednotlivé podniky budou rozdéleny do skupin dle velikosti
na mikro, malé, stiedni a velké podniky. Na zakladé statistickych analyz vy-
sledki provedeného marketingového vyzkumu bude provedena komparace jed-
notlivych skupin podnik® a stanoveny odliSnosti.

Material a metodika

Jak jiz bylo vysSe uvedeno, cilem tohoto ¢lanku je provést analyzu skupin stake-
holdert podnikatelsk§ch subjekt@ v Ceské republice. Nejprve viak bylo nutné
zpracovat dikladnou literarni resersi zahrani¢énich odbornych zdroju, ale i rtz-
nych vyzkumu, odbornych ¢lankt, pripadovych studii a stati publikovanych
na riznych konferencich, na jejimz zakladé byly urceny hlavni skupiny stake-
holderti, které budou provéfeny prostirednictvim vlastniho vyzkumu autorky.
Celkovy seznam vytipovanych skupin stakeholderd byl upraven a pfizptsoben
potfebam ceského trhu a findlné bylo vybrano 15 zakladnich skupin stakehol-
derd. Stanovené skupiny byly prfedmétem vysledného marketingového vyzkumu
autorky. Aby nebyla vynechéna nékterd vyznamna skupina, byla v dotazniku
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ponechéana oteviena moznost doplnit ostatni nezahrnuté skupiny stakeholdert,
které respondenti povazuji za dilezité pro své podnikani.

Pro vlastni vyzkum byla pouzita metoda elektronického dotazovani, a to
prostfednictvim dotazniku umisténého na serveru surveymonkey.com, kdy byli
osloveni predstavitelé podnikt vSech velikosti dle nize uvedené kategorizace
podnikt (podrobnéji viz tabulka ¢. 1: Kategorizace podnikit).

Tabulka 1: Kategorizace podniki
] Kategorie [ Poéet zaméstnancu [ Roéni obrat [ Roéni bilanéni suma

Mikro <10 < € 2 miliony < € 2 miliony
Maly 10-49 <€ 10 milioni <€ 10 miliona
Stiedni 50-249 <€ 50 milioni <€ 43 miliona
Velky >250 > € 50 miliona > € 50 miliond

Zdroj: Ecorys 2012, European Commission 2003

Zakladnimi indikatory pro kategorizaci podniki je pocet zaméstnanct a z hle-
diska financi je fesen bud ro¢ni obrat, nebo ro¢ni bilanéni suma. V provedeném
vyzkumu byla kategorizace podniki provedena na zakladé poctu zaméstnancu
a ro¢niho obratu.

V ramci dotaznikového Setfeni byla FeSena oblast stakeholderti, na néz se
podniky zaméfuji, s cilem stanovit klicové skupiny stakeholdert jednotlivych
kategorii podnikii.

S ohledem na vysSe uvedena fakta je mozné zakladni vyzkumné problémy
tohoto ¢lanku shrnout nasledovné:

e identifikace kli¢ovych skupin stakeholderi komerénich subjekt na ces-
kém trhu,

e analyza klicovych skupin stakeholderti s ohledem na kategorii podniku,

e analyza rozdild v odpovédich jednotlivych kategorii podnikt prostiednic-
tvim testovani vicerozmérné analyzy rozptylu,

e stanoveni vyslednych 5 hlavnich skupin stakeholdert pro kazdou kategorii
podniku.

Pro vychozi hodnoceni dat budou pouzity zakladni matematicko-statistické
metody, zejména pak absolutni a relativni ¢etnosti a stfedni hodnoty.

Pro podrobnou analyzu rozdili v odpovédich jednotlivych kategorii velikosti
podnikil (mikro, malych, stfednich a velkych podniki) bude vyuzita viceroz-
mérné analyza rozptylu (ANOVA). Déle bude zkoumadno, zda se ve vyse uve-
denych skupinach mezi sebou i uvnitt skupin lisi stfedni hodnoty zkoumanych
veli¢in. Pro testovani shody stfednich hodnot bude vyuzito testovani shody
rozptyli prostfednictvim F-testu.

Vysledky

Dotaznikového Setieni se celkem zic¢astnilo 120 respondentti, 14 dotaznikd mu-
selo byt vylouceno pro jejich nekompletnost. Z vySe uvedenych 14 ptipadta
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v Sesti pfipadech respondenti uvedli odpovéd, Ze se nezaméiuji na zadné, resp.
konkrétni skupiny stakeholdert (jednalo se o 4 mikro podniky a 2 malé pod-
niky). Ostatni dotazniky musely byt vylouceny pro nevyplnéni identifika¢nich
udaju pro kategorii podniku, nebo netplného zodpovézeni nékteré jiné otazky.
Struktura dotazovanych subjektt dle kategorie podniku je shrnuta v tabulce
é. 2.

Tabulka 2: Kategorie podniku

| Kategorie | Absolutni Eetnost | Relativni &etnost (v %) |
Mikro podniky 50 47,1
Malé podniky 36 34
Stfedni podniky 14 13,2
Velké podniky 6 5,7

Jak je z vyse uvedené tabulky vidét, ve vyzkumu pfevlddaly mikro, malé
a stfedni podniky s celkovym poctem zaméstnancti do 250 a rocnim obratem
do 50 miliont Eur. Tyto podniky jsou nékdy souhrnné nazyvané jako malé
a stfedni podniky (MSP). Celkové malé a stiedni podniky tvoii v rdmci ¢eské
ekonomiky 99 % (Mulacova 2012) a jsou dominantni skupinou v rdmci celé pro-
dukce Ceské republiky. Situace je obdobné vSak i v ramci celé Evropy, kde malé
a stfedni podniky tvoii 98 % celé produkce (Ecorys 2012). Proto ani struktura
respondentd neni nijak zarazejici, velkych podnikt, které se vyzkumu zacast-
nily, bylo pouze 6. Nejdominantnéjsi zkoumanou skupinou jsou mikro podniky
— s vice nez 45% zastoupenim, nésledované malymi podniky (34 %) a 13 %
stfednich podnikd.

V nésledujicim textu budou podrobné rozebrany jednotlivé vysledky dota-
zovani. Respondenti méli nejprve oznacit skupiny stakeholderti, které pro né
predstavuji zajmové skupiny. V tabulce ¢. 3 jsou vyjadieny cCetnosti jednotli-
vych skupin stakeholdert zastoupené v ramci odpovédi dané kategorie podnikii
v Ceské republice.

7Z nize uvedené tabulky vyplyva, ze vSechny podniky bez rozdilu kategorie
velikosti se zaméfuji na zadkazniky, které oznadili vSichni respondenti. V nékte-
rych pfipadech jsou odpovédi podniki vice ¢i méné shodné bez ohledu na jejich
velikost, v jinych pfipadech se odpovédi vyrazné lisi. Variantou, kdy je mozné
na prvni pohled spatfit jasné rozdily v odpovédich respondentti, je naptiklad
skupina akcionara. U skupiny MSP je to naprosto logické, protoze podniky
zpravidla nepreferuji akciovou spolecnost jako pravni formu podnikani. Déle se
vyskytuji rozdily mezi mikro, malymi a stfednimi podniky a velkymi podniky
v oblasti zaméfeni na dodavatele, kde mikro, malé a stfedni podniky uvadély
dodavatele v cca 58 %, zatimco z velkych podnikt tuto skupinu uvedlo 83 %
dotazanych respondentti. Z hlediska zaméfeni na konkurenci uvedly tuto sku-
pinu vSechny velké podniky a nejméné mikro podnikt, které na konkurenci
nekladou tak velky diraz. Podobné situace je i u médii ¢i organti statni spravy
& vzdélavacich instituci. Média byla vybrana vSemi velkymi podniky a 20 %
malych podniki. V ostatnich skupinich se odpovédi pomérné vyrazné lisi. Mé-
dia uvedlo pouze 36 % malych podniki, ale vice nez 50 % podnikf stfednich.
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Obdobn4 situace je i u organu statni spravy. Z provedeného vyzkumu je
zfejmé, Ze mikro podniky se zaméiuji vice na organy mistni spravy (uve-
deno v 40 %), méné vSak na orgdny statni spravy (uvedeno pouze v 28 %).
Odpovédi velkych podniki jsou vSak v tomto pfipadé opacné. Na organy statni
spravy se zaméruji vSechny velké podniky, ale na organy mistni samospravy
pouze 67 % z nich. Podobné odpovédi, kdy se vice zamétruji na danou skupinu
stakeholderti velké podniky nez mikro, malé a stfedni podniky, se vyskytly jak
u vlastnikd, tak u managementu. V pfipadé finanénich instituci a bank,
dopravcu ¢i zaméstnanci se odpovédi vyrazné nelisi.

Tabulka 3: Skupiny stakeholdertt v Ceské republice

Skupina stakeholderu

Absolutni éetnost / Relativni ¢etnost (v %)
v ramci kategorie

Mikro Malé Stredni Velké
podniky | podniky | podniky podniky

Akcionar 0/0 0/0 2/14 5/83
Dodavatelé 20/58 21/58 8/57 5/83
Dopravci 20/40 12/33 4/29 2/33
Finan¢ni instituce, banky 13/26 9/25 5/36 2/33
Konkurence 31/62 26/72 12/86 6,/100
Management 5/10 6/17 4/29 4/67
Média 10/20 13736 8/57 6,100
Mistni komunita 15/30 11/31 4/29 3/50
Orgény statni spravy 14/28 19/53 8/57 6/100
Organy mistni samospravy 20/40 24/67 6/43 4/67
Poradenské spolecnosti
(datiové, finanéni a dalsi 19/38 14/39 2/14 1/17
poradenstvi)
Vlastnici 10/20 5/14 4/29 4/67
Vzdélavaci instituce 12/24 9/25 7/50 4/67
Zakaznici 50/100 | 36/100 | 14/100 6,100
Zaméstnanci 42/84 27/75 12/86 5/83
Ostatni 0/0 0/0 0/0 0/0

Pro podrobnou analjzu rozdilnosti odpovédi jednotlivych kategorii podniki

dle velikosti byla pouzita analyza rozptylu ANOVA.

Tabulka 4: ANOVA analyza pro jednotlivé kategorie podniku

Analysis of Variance

Sum of

Mean

Df F-Ratio | P-Value
Squares Square
Between groups 8737,38 3 2912,46 4,03 0,0115
Within groups 40508,3 56 723,362
Total (Corr.) 49245,6 59

Dle provedenych statistickych analjz je mozné konstatovat (pii P-hodnoté F-
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testu, kterd je mensi nez 0,05), Ze existuje statisticky vyznamny rozdil mezi
jednotlivymi kategoriemi podniki na hladiné vyznamnosti 95 %. Pro blizsi
urceni, které skupiny se od sebe lisi, byl dale vyuzit Multiple Range Test, na
jehoz zakladé byly identifikovany 3 pary kategorii podnikd, jejichz odpovédi se
mezi sebou statisticky vyznamné lisi. Jak je vidét i z tabulky ¢. 3, vyznamné
rozdily jsou zejména u velkych podnikt. Také na zakladé Fisher’s Least Signifi-
cant Difference testu (LSD testu) byly jako skupiny se statisticky vyznamnymi
rozdily odpovédi (na hlading vyznamnosti 95 %) stanoveny nasledujici dvojice
kategorii podnikti — malé a velké podniky, dale mikro a velké podniky a stfedni
a velké podniky.

Vice nez 50 % malych, stfednich a velkych podnikti oznaéilo orgény statni
spravy jako jednu ze skupin stakeholdert, na néz se zamé&ruji, témér 70 % ma-
lych a velkych podniki uvedlo i orgadny mistni samospravy. Jelikoz organti statni
spravy a mistni samospravy existuje cela rada, byli dale respondenti pozadani
o specifikaci konkrétnich organt statni spravy a samospravy, se kterymi komu-
nikuji nejcastéji.

Tabulka 5: Organy statni spravy a samospravy

Absolutni Relativni
éetnost éetnost (v %)
Celni sprava 45 43
Czechlnvest 30 29
Ceska sprava socialniho zabezpeéeni 0 0
Cesky statisticky trad 0 0
Finan¢ni urad 76 72
Hospodarska komora 0 0
Méstsky (obecni) tfad 32 30
Ministerstvo dopravy 0 0
Ministerstvo financi 46 43
Ministerstvo prace a socidlnich véci 30 28
Ministerstvo pro mistni rozvoj 15 14
Ministerstvo primyslu a obchodu 47 44
Ministerstvo zahranici 0 0
Ministerstvo zdravotnictvi 0 0
Ministerstvo zemédélstvi 16 15
Ministerstvo zivotniho prostredi 0 0
Ufad prace 31 29
Zdravotni pojistovny 31 29

Jak je vidét z vySe uvedené tabulky, 72 % dotézanych podnikd uvedlo jako
dulezité organy statni spréavy a samospravy finanéni urady. Z ministerstev
bylo nejc¢astéji uvddéno Ministerstvo prumyslu a obchodu (uvedlo 44 %
dotézanych), Ministerstvo financi (43 % dotazanych), Ministerstvo prace a so-
cidlnich véci a Ministerstvo zemédélstvi (uvaddéno predevsim podniky, které se
dle klasifikace ekonomickych ¢innosti CZ-NACE nachéazi v sekci A — Zemédél-
stvi, lesnictvi a rybafstvi). Ostatni ministerstva neuvedl zadny z dotézanych.
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43 % respondentt uvedlo také Celni spravu a 30 % podniki, které spadaji
z vice nez 50 % do kategorii mikro, malych a stfednich podnik, také oznacilo
méstské (¢i obecni) tfady.

Diskuse

V ramci provedeného vyzkumu byly identifikovany zakladni klicové skupiny
stakeholdert podle jednotlivych kategorii podnikt (klasifikace mikro, maljch,
stfednich a velkych podnikt). Pro kazdou kategorii bylo urdeno 5 nejcastéji
uvedenych skupin stakeholderti, které jsou shrnuty v tabulce ¢. 6. V nékterych
pripadech byly stejné Cetnosti platné pro vice skupin stakeholderti. Jedna se
napi. o patou nejcastéjsi skupinu stakeholdertt mikro podniki a skupiny stake-
holdert velkych podnikia. Tyto skupiny byly v nasledujici tabulce slouc¢eny na
stejnou pozici, a proto je v ne€kterych pripadech uvedeno vice nez 5 skupin.

Tabulka 6: Hlavni skupiny stakeholderd pro jednotlivé kategorie podniki

Sk Mikro Malé Stredni Velké
) podniky podniky podniky podniky
1 Zakaznici Zakaznici Zakaznici Zakaznici,
2 Zaméstnanci Zaméstnanci Zaméstnanci konkurence,
3 Konkurence Konkurence Konkurence média,
4 Dodavatelé Organy m/lstm o organy,statm
SamoSpravy Dodavatelé, média, Spravy
Dopravel. oredn organy statni Akcionéari,
5 . p . ] & e Dodavatelé Spravy dodavatelé,
mistni samospravy N .
zameéstnanci

Z vySe uvedené tabulky je jasné, ze nejCastéji uvadénymi skupinami stake-
holderti, na které se podniky zaméfuji bez ohledu na velikost (kategorii), jsou:
zékaznici, zaméstnanci, konkurence a dodavatelé. Mikro a malé podniky dale
uvadély organy mistni samospravy, zatimco stfedni a velké podniky do skupiny,
na néz se zaméruji, zahrnuly i orgdny statni spravy a média. Je jasné, ze ¢im
vétsi a znaméjsi podnik je, tim spise se objevi pod hledackem médii, kterd jsou
schopna vyznamné ovlivnit vnimani podniku o¢ima vefejnosti i dalsi skupiny
stakeholderi.

Skupinu zékaznikd uvedlo celkem logicky 100 % vSech dotazovanych.
Vsechny velké podniky navic uvedly konkurenci, média a organy statni spravy,
skupina akcionéri, dodavatelé a zaméstnanci byla uvedena 83 % dotézanych vel-
kych podniki. Akcionafi jsou specifickou skupinou, kterd je typicka pravé pro
vétsl podniky, které maji pravni formu akciové spoleénosti. Druhou nejcastéji
zminovanou skupinou stakeholderi jsou zaméstnanci, které uvedlo v pripadé
mikro, stfednich a velkych podniki vice nez 80 % respondentti, malé podniky
pouze v 75 %. Stfedni podniky stejné casto uvadély i konkurenci, kterd se
celkoveé stala tfeti nejcastéji jmenovanou skupinou stakeholdert.

Jak jiz bylo v tivodu zminéno, v Ceské republice byl prozatim proveden
pouze jeden empiricky vyzkum stakeholderi, a to v oblasti primyslovych trhi.
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Simberova (2008) ve svém vyzkumu identifikovala jako nejéastéji uvadéné sku-
piny stakeholdert nasledujici (v niZe uvedeném potradi):

e zidkaznici, dodavatelé, organy statni spravy, organy mistni samospravy,
zaméstnanci, konkurence.

vvvvvv

tvrzena jak vyzkumem autorky, tak vyzkumem docentky Simberové. V sou-
casné dobé je vSak jako dalsi velice vyznamna skupina uvadéna konkurence,
ktera se v hodnoceni nejhtite objevila jako treti skupina stakeholderti. Hlavnim
dtvodem je rostouci konkuren¢ni boj ve vSech odvétvich a také dopady globalni
hospodéaiska krize, kterd ovlivnila vSechny svétové ekonomiky. V prvnich péti
nejcastéji uvadénych skupinach stakeholdert se v obou vyzkumech shodné ob-
jevily skupiny zaméstnanci, dodavatelt a organa statni spravy a samospravy.
Pri blizsi analyze provadéné prostiednictvim analyzy rozptylu a F-testu bylo
zjisténo, ze je nutné brat v avahu kategorii podniku s ohledem na rozdéleni na
mikro, malé, stfedni a velké podniky, jelikoZ na hlading vyznamnosti 95 % byla
prokazana rozdilnost odpovédi respondenttt v rdmci téchto kategorii.

Zavér

Dle vyznaénych zahrani¢nich autort, jako jsou napf. Bourne (2009), Freeman
(2010), Huber (2004), vyznam stakeholder managementu a analyzy stakehol-
derti neustale roste, zejména pak v silné konkurenénim ¢i jinak problémo-
vém okoli podniku (Huber 2008). Z provedeného vyzkumu je jasné, Ze tfemi
nejcastéjsimi skupinami stakeholderti, na néz se veskeré podniky bez ohledu
na jejich velikost zaméfuji, jsou zakaznici, konkurence a zaméstnanci.
Stredni a velké podniky se Castéji zaméruji na organy statni spravy, zatimco
malé a mikro podniky na orginy mistni samospravy. Rozdily mezi odpovédmi
respondentid byly identifikovany v dalSich skupinach, jako jsou napr. média ¢i
vzdélavaci instituce. Proto je dutlezité, prestoze zdkladni skupiny stakeholdert
jsou pro vSechny kategorie podnik®l shodné, se zaméfit i na podrobnéjsi ana-
Iyzu jednotlivych kategorii podnikt. Na zakladé vicerozmérné analyzy rozptylu
a F-testu bylo prokézano na hladiné vyznamnosti 95 %, Ze odpovédi jednotli-
vych kategorii podnikt se vyznamné statisticky lisi. Po podrobnéjsim zkoumani
prostiednictvim tzv. LSD testu byly jako skupiny se statisticky nejvyznam-
né&jSimi rozdily odpovédi na hladiné vyznamnosti 95 % stanoveny nésledujici
dvojice kategorii podnikt — malé a velké podniky, dale mikro a velké podniky
a stfedni a velké podniky. Z provedené statistické analyzy tedy vyplyva, zZe je
vice nez vhodné provadét samostatné analjzu velkjch podnikt a zvl4st mikro,
malych a stfednich podnik®. Mezi mikro podniky, malymi a stfednimi podniky
nebyl na zakladé LSD testu prokazan statisticky vyznamny rozdil v odpovédich
respondent1i.

Pro dalsi vyzkum autorky v oblasti skupin stakeholderii komer¢nich sub-
jektt v Ceské republice je vybran dalsi krok analyzy stakeholdertl, jenz, jak
bylo uvedeno v tivodu tohoto ¢lanku, nasleduje po identifikaci stakeholderi,
a je jim prioritizace stakeholderi. Prioritizace bude pouzita pro specifikaci péti
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vvvvvv

¢lanku byly urceny nejcastéjsi skupiny stakeholdert a v nékterych piipadech
— jako napft. u stfednich a velkych podnik® — byly shodné ¢etnosti u vice sku-
pin, a proto bylo uréeno vice skupin nez vysSe avizovanych pét. Prioritizace
by méla napomoci pro konkretizaci péti klicovych skupin pro kazdou katego-
rii. Pri vyzkumu prioritizace bude autorka zkoumat jak prioritizaci na zakladé
profesionalniho tisudku dotazovanych respondentii, tak objektivni prioritizaci
na zakladé Metodiky Stakeholder Circle.
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Analysis of Key Stakeholder Groups of Commer-
cial Entities in the Czech Republic

Currently the stakeholder analysis, mainly in foreign literature, is considered
as a very important aspect of management and marketing in the present tur-
bulent times. There is not enough attention paid to the stakeholder analysis
in the Czech Republic. This article deals with the problem of stakeholder anal-
ysis. The aim of this article is the stakeholder identification and the detailed
analysis of stakeholders of commercial entities in the Czech Republic. All en-
terprises will be divided into groups of micro, small, medium and large-sized
enterprises. In these categories of enterprises stakeholder groups, on which
enterprises focus on mostly, will be examined. Further through the analysis
of variance and F-test it will be examined if there are statistically significant
differences among respondent’s answers in each category of enterprises.
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Abstract

This paper analyzes basic development trends in European Union’s or-
ganic farming during the period 2005-2011. The analysis is based on data
provided by EUROSTAT, IFOAM and FAOSTAT. Individual time se-
ries are analyzed through basic index, chain index, geomean, correlation
analysis and elasticity analysis and logarithmical regression. The aim
of this paper is to identify basic development trends in the following areas:
organic land development; the number of organic farms; and the value
of organic market development. Research also identifies existing dif-
ferences among individual EU countries in the area of organic farming
development. A part of the paper is also devoted to the relationship
that exists between organic farming development and agricultural sub-
sidies/supports in individual EU countries. The size of organic farm-
land increased significantly and also the number of producers increased.
The significant organic farming growth can be demonstrated in majo-
rity of analyzed countries. It should be emphasized that high growth
of organic farming size was obvious especially in the new EU coun-
tries. In general, it is clear that organic farming represents a specific
market niche in the European agricultural market. Organic farming
development is connected especially with the new consumption trends
and also with the growth of individual countries economies and especially
with the growth of income per capita in individual countries. The growth
of organic farming is stimulated especially by the demand side of eco-
nomy rather than by government subsidies. The conducted analysis
proved much higher correlation and elasticity of organic farming sector
performance in relation to individual countries’ economy development
than it is in relation to individual countries’ government expenditures.

Keywords: organic farming, European Union, development, trend,
GDP/cap, government expenditures, correlation, elasticity, characteris-
tics, differences
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Introduction

Organic farming is a form of agriculture that relies on techniques such as crop
rotation, use of green manure, compost and biological pest control. Organic
farming uses fertilizers and pesticides but excludes or strictly limits the use
of manufactured (synthetic) fertilizers, pesticides (which include herbicides, in-
secticides and fungicides), plant growth regulators such as hormones, livestock
antibiotics, food additives, genetically modified organisms human (European
commission 2013) sewage sludge, and nanomaterials (Paull 2011a).

According to the International Federation of Organic Agriculture Move-
ments — ”Organic agriculture is a production system that sustains the health
of soils, ecosystems and people. It relies on ecological processes, biodiversity
and cycles adapted to local conditions, rather than the use of inputs with ad-
verse effects. Organic agriculture combines tradition, innovation and science
to benefit the shared environment and promote fair relationships and a good
quality of life for all involved...” (Paull 2010; IFOAM 2008).

Since 1990, the market for organic products has been significantly growing
and in 2011 its value reached almost $60 billion. This demand has driven a simi-
lar increase in bio-managed farmland which has grown over the years 2001-2011
at a compounding rate of 8.9% per annum (Paull 2011b). As of 2011, approxi-
mately 37 million hectares worldwide were farmed organically, representing
approximately 0.9 percent of total world farmland (Willer and Kilcher 2011).

While taking into account, the distribution of organic agricultural land
by region, it can be claimed that the leader is Oceania — especially Australia.
In this region we can find about 12.2 million hectares of organic land. Other re-
gions have this hectarage: Europe 10.6 million hectares, Latin America 6.9 mil-
lion hectares, Asia 3.7 million hectares, North America 2.8 million hectares
and Africa 1.1 million hectares. With respect to Europe, it should be empha-
sized that the share of European Union on total European organic land area is
over 93% (cc 9.5 million hectares) (IFOAM 2012).

The markets for organic products are strongest in North America and Eu-
rope, especially then in the European Union. North America participates
in global organic food market by 49% and the share of Europe is about 47%
(IFOAM 2012).

European Union’s share in global organic food market is about 41%. This
means that European Union represents one of the most important players
on global organic food market. In general, it can be said that Oceania has
almost one third of the global organic agricultural land, but its relative im-
portance is decreasing. Europe, a region that has had a very constant growth
of organic land over the years, has more than one quarter of the world’s organic
agricultural land and it is possible to expect that the growth of organic agri-
cultural land areas will be much higher in the future especially because of EU’s
agricultural policy (Willer and Lernoud 2013).

During the last two decades the European Union changed the priorities
of its Common agricultural policy (CAP) and, nowadays, the CAP is focused
especially on multifunctional agriculture (Svato$ 2008). The important part
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of this concept is also environmental protection (Bohéckova and Hrabankova
2011). A part of this idea is also to support organic farming development.
FEuropean agriculture and especially its organic part are heavily subsidized
not only by individual EU members, but also through the EU budget (Gay
and Offermann 2006; Margareta and Penteleseu 2005; Basek and Kraus 2011).

The result of applied policies together with changes in economy and life
style is the constantly increasing share of organic farming in total EU’s agri-
culture and also constantly increasing share of organic farming in EU’s agricul-
tural market (Park and Lohr 1996; Gilg and Battershill 1998; Haering, Vairo,
Dabbert, et al. 2009). The paper analyzes basic development trends in the Eu-
ropean Union’s organic farming during the period 2005-2011. The aim of this
paper is to identify basic development trends in the following areas: organic
land development; the number of organic farms; and the value of organic
market development. Research also identifies existing differences among in-
dividual EU countries in the area of organic farming development. A part
of the paper is also devoted to the relationship that exists between organic
farming development and agricultural subsidies/supports in individual EU coun-
tries.

Methodology

In this paper, period from 2005 to 2011 is analyzed. The analysis is based
on data provided by EUROSTAT, IFOAM and FAOSTAT (data is conducted
in current EUR prices). The analysed variables are the following: the organic
land for agricultural purposes development (IFOAM), the number
of organic farms development (IFOAM and EUROSTAT), the value of or-
ganic food market development (IFOAM), the value of organic products con-
sumption per capita (EUROSTAT, IFOAM). Also, organic market development
in the European Union is analyzed. For the purpose of this paper the EU is
represented by 27 following countries: Austria, Belgium, Bulgaria, the Czech
Republic, Cyprus, Denmark, Estonia, France, Finland, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxemburg, Malta, the Netherlands,
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and the United
Kingdom. Individual time series are analyzed through basic index, chain in-
dex, geomean, correlation analysis (Pearson’s correlation coefficient) and elasti-
city analysis (Hindls et al. 2007). The correlation analysis provides basic infor-
mation about the relationship existing between government expenditures (EU-
ROSTAT) and GDP per capita (EUROSTAT) on one hand and selected above
mentioned variables representing organic market development on the other
hand. The elasticity of individual countries’ organic agriculture in relation
to government expenditures and GDP per capita is analyzed through the loga-
rithmical regression. The advantage of this approach is the very easy calcu-
lation of elasticity values. Government expenditures in agriculture are ana-
lyzed in relation to organic market development especially because they are
supposed to be one of main stimuli influencing organic farming development.
Government expenditures in agriculture provide a basic overview about the level
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of agricultural sector support in individual countries. The main idea is to iden-
tify if there exists a direct relation between the value of government expen-
ditures and organic farming development. GDP per capita development is
analyzed in relation to organic market characteristics especially because or-
ganic market is very dependent on the level of economy development and also
it is dependent on the income and living standards of population. GDP per
capita in this case is a well chosen factor, especially because of its ability
to provide basic information about the economy growth and also about eco-
nomic power of individual consumers (the growth or decline of GDP value is
usually connected with positive or negative changes in available income per
capita).

Analysis and discussion

The European Union is a large consumer and producer of organic foods.
Organic farming accounts for 5.4% of farmland within the EU. The organic
farms area is constantly growing. While in 2005, the size of organic agri-
cultural area was 6.24 million hectares, in 2011 it was more than 9.5 mil-
lion hectares. The number of producers increased during the same period
from 163510 to 236042 (the average size of organic farm in the EU increased
from 38 hectares to more than 40 hectares). The share of organic farmland
on total agricultural area in the EU increased from 3.5% to 5.4% (for de-
tails see table 1). Specific figure characterizing organic farming development
in the EU is the value of organic market development. While in 2005 the value
of organic market in the EU was about 11.8 billion EUR, in 2011 it was
already 19.7 billion EUR. The value of realized organic products sales per
capita increased from 23.6 EUR to about 39.4 EUR (for details see table 2).

However, it is necessary to emphasize that significant differences in organic
farming development exist among individual EU members. The highest share
of organic farmland on total agricultural area is in Austria, Estonia, Sweden,
the Czech Republic, Finland, Italy and Slovakia. The share of organic farm
area in individual countries’ available agricultural land is between 8%—20%.
On the other hand the lowest share, less than 3%, can be found in Hun-
gary, Luxemburg, the Netherlands, Romania, Ireland, Bulgaria and Malta.
The following countries control majority of registered areas: Spain (17.05%),
Italy (11.63%), Germany (10.67%), France (10.25%), United Kingdom (6.71%),
Poland (6.40%), Austria (5.7%), Sweden (5.05%), the Czech Republic (4.84%)
and Greece (3.26%). The mentioned countries share in total organic farmland
is 81.46%. The share of other countries is lower than 3%. Nevertheless, it
is necessary to emphasize that between individual countries huge differences
exist with respect to average farm size (for details see table 5). The largest
farms are in Slovakia (over 450 hectares), while the smallest farms are in Malta
(2.5 hectares).

Looking at the growth rate of organic farming development in individual
countries, we can see that during the analyzed period the size of organic farm-
land increased by 53% and the number of producers making business in organic
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Table 1: Selected characteristics of organic farming in the EU in

period 2005-2011

Country 2005 2011 2005 2011 2005 2011
% Organic % Organic
Area (ha) | Area (ha) Producers | Producers mm:d_mb.a in total m@iﬂ@b.& in total
available available
Basic | Chain Basic | Chain | agricultural land agricultural land
Austria 479817 542553 1.13 1.02 20391 21575 1.06 1.01 16.69 19.66
Belgium 22996 59220 2.58 1.17 733 1274 1.74 1.10 1.66 4.31
Bulgaria 2432 25022 | 10.29 1.47 111 978 8.81 1.44 0.05 0.82
Czech Republic 254982 460498 1.81 1.10 829 3904 4.71 1.29 5.99 10.84
Denmark 134129 162173 1.21 1.03 3036 2677 0.88 0.98 5.18 6.09
Estonia 59742 133779 2.24 1.14 1013 1431 1.41 1.06 7.21 14.75
Finlan 147587 188189 1.28 1.04 4359 4114 0.94 0.99 6.68 8.21
France 550488 975141 1.77 1.10 11402 23135 2.03 1.13 2 3.55
Germany 807406 1015626 1.26 1.04 17020 22506 1.32 1.05 4.74 6.08
Greece 288737 309823 1.07 1.01 14614 21274 1.46 1.06 3.46 3.74
Hungary 128576 124402 0.97 0.99 1553 1433 0.92 0.99 3.01 2.94
Ireland 35266 54122 1.53 1.07 957 1400 1.46 1.07 0.84 1.31
Italy 1069462 1096889 1.03 1.00 44860 42041 0.94 0.99 8.42 8.61
Latvia 104235 184096 1.77 1.10 2873 3484 1.21 1.03 6.11 10.38
Lithuania 64544 152305 2.36 1.15 1811 2623 1.45 1.06 2.31 5.75
Luxembourg 3243 3720 1.15 1.02 72 96 1.33 1.05 2.51 2.84
Malta 14 23 1.63 1.08 6 9 1.50 1.07 0.14 0.22
Netherlands 48765 47205 0.97 0.99 1468 1672 1.14 1.02 2.54 2.45
Poland 159709 609412 3.82 1.25 7182 23430 3.26 1.22 1.08 3.94
Portugal 211501 201054 0.95 0.99 1479 2434 1.65 1.09 5.75 5.79
Romania 92770 229946 2.48 1.16 2920 9471 3.24 1.22 0.67 1.67
Slovakia 90206 166700 1.85 1.11 196 365 1.86 1.11 4.8 8.61
Slovenia 23499 32149 1.37 1.05 1718 2363 1.38 1.05 4.84 6.58
Spain 622762 1621898 2.60 1.17 15693 32195 2.05 1.13 2.51 6.52
Sweden 222738 480185 2.16 1.14 2951 5508 1.87 1.11 6.98 15.4
Cw;mm 612996 638528 1.04 1.01 4263 4650 1.09 1.01 3.84 3.96
Kingdom
EU27 6238603 9514659 1.53 1.07 163510 236042 1.44 1.06 3.50 5.39

Source: EUROSTAT 2013
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farming increased by 44%. The most progressive trend in organic farming
development, both from the point of view of area and number of producers
exist in the following countries: Bulgaria, Poland, Spain, Belgium, Romania,
Lithuania, Sweden, Estonia, Slovakia, France, the Czech republic, Latvia,
Malta and Ireland.

In this case it should be emphasized that especially in Bulgaria, Poland,
Spain, Belgium, Romania, Lithuania, Sweden and Estonia the size of organic
farmland more than doubled during the analyzed time period. The growth
of farming area was accompanied by the significant growth in number of produ-
cers. In general all, analyzed countries experienced significant growth of organic
farming area (except for the Netherland, Hungary and Portugal) and number
of producers active in organic farming (except for Finland, Italy, Hungary
and Denmark).

Quite specific characteristic of organic farming development in the Euro-
pean Union is the value of organic market. The value of organic farming
products sold on EU market increased during the analyzed time period by 67%.
The inter-annual growth rate of realized sales reached almost 9%. The most de-
veloped markets for organic products can be found for 2011 especially
in Germany (33.48%), France (19.08%), United Kingdom (9.56%), Italy (8.74%),
Austria (5.41%), Spain (4.9%), Denmark (4.58%), Sweden (4.50%), the Nether-
lands (3.87%) and Belgium (2.21%). The cumulative share of above mentioned
countries on European organic products’ market is over 96%.

Another important finding related to organic market development is the fact,
that on the basis of the conducted analysis it is possible to say that organic
products’ market is quite stable and the shares of main players are more or less
stable (the European market is controlled by the specific group of players).
When talking about the main players, only the United Kingdom significantly
reduced its share in organic market during the analyzed period — while in 2005
the share of United Kingdom was almost 20% in 2011 it was only 9.56%.

While analyzing organic products’ market development, it is also necessary
to mention that among individual countries huge differences exist with respect
to per capita sales — for details see table 2. While in Denmark total spen-
ding for organic products is about 162 EUR per capita, in Slovakia it is only
0.74 EUR per capita a year. Based on organic market development we can
say that the most progressive value development was, during the analyzed
time period, recorded in Romania (4+85% a year), Slovenia (+45% a year),
Bulgaria (+40% a year), the Czech Republic (+30% a year), Hungary (+27%
a year), Poland (4+26% a year), Spain (+20% a year), Denmark (+19% a year),
Lithuania (+23% a year) and Estonia (+20% a year). Those countries increased
their share in European organic market value from 5.67% to 11.24%. The most
progressive consumption (both in total value and in per capita value expres-
sion) can be allocated in Denmark (+105 EUR/cap), Austria (+72 EUR/cap),
Sweden (+46 EUR/cap), Luxembourg (+43 EUR/cap), Germany
(+33 EUR/cap), France (+26 EUR/cap), the Netherlands (+20 EUR/cap),
Belgium (417 EUR/cap) and Slovenia (+16.5 EUR/cap).
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Table 2: Organic products market development in the EU in period 2005-2011

Domestic sales/ Domestic sales
capita value in EUR value in mil. EUR

2005 2011 | Basic | Chain 2005 2011 | Basic | Chain
Austria 54.69 126.43 2.31 1.15 450.00 1065.00 2.37 1.15
Belgium 21.95 39.37 1.79 1.10 230.00 435.00 1.89 1.11
Bulgaria 0.13 0.95 7.37 | 1.40 1.00 7.00 7.00 1.38
Cyprus 1.94 1.79 0.92 | 0.99 2.00 2.00 1.00 1.00
Czech 1.17 562 | 4.79 | 1.30 12.00 59.00 | 4.92 | 1.30
Republic
Denmark 56.65 | 161.74 2.86 | 1.19 307.00 901.00 2.93 1.20
Estonia 2.97 8.96 3.01 1.20 4.00 12.00 3.00 1.20
Finland 15.25 22.27 1.46 1.07 80.00 120.00 1.50 1.07
France 31.66 57.46 1.81 1.10 2000.00 3756.00 1.88 1.11
Germany 47.29 80.56 1.70 | 1.09 3900.00 6590.00 1.69 1.09
Greece 4.50 5.13 1.14 | 1.02 50.00 58.00 1.16 1.03
Hungary 0.59 2.51 4.21 1.27 6.00 25.00 4.17 1.27
Ireland 15.87 21.63 1.36 | 1.05 66.00 99.00 1.50 1.07
Italy 18.77 28.33 1.51 1.07 1100.00 1720.00 1.56 1.08
Latvia 0.87 1.94 2.24 1.14 2.00 4.00 2.00 1.12
Lithuania 0.59 1.98 3.38 | 1.23 2.00 6.00 3.00 1.20
Luxembourg | 88.14 | 131.19 1.49 | 1.07 41.00 68.00 1.66 1.09
Malta N/A | NJ/A | N/A | N/A N/A N/A | N/A | N/A
Netherlands | 25.67 45.59 1.78 1.10 419.00 761.00 1.82 1.10
Poland 0.79 3.11 3.96 | 1.26 30.00 120.00 4.00 1.26
Portugal 0.69 1.99 2.88 1.19 7.29 21.00 2.88 1.19
Romania 0.09 3.74 | 40.47 | 1.85 2.00 80.00 | 40.00 1.85
Slovak 0.74 0.74 | 1.00 | 1.00 4.00 4.00 | 1.00 1.00
Republic
Slovenia 2.00 18.51 9.26 | 1.45 4.00 38.00 9.50 1.46
Spain 6.91 20.90 3.02 1.20 300.00 965.00 3.22 1.21
Sweden 47.95 93.66 1.95 | 1.12 433.00 885.00 2.04 1.13
U?lted 38.74 29.99 0.77 | 0.96 2333.00 1882.00 0.81 0.96
Kingdom
Total 23.57 39.37 1.67 | 1.09 11785.29 | 19683.00 1.67 1.09

Source: IFOAM 2013

The results of per capita consumption value development provide interesting
findings about the willingness of European consumers to spend money for or-
ganic products. In general it is possible to say that the majority of consumers
in all analyzed countries spend for organic products only limited (insignifi-
cant) amount of their income. It can be concluded that there is a positive
trend in per capita consumption development. Except for Slovakia, Cyprus
and United Kingdom in all countries growth of individual consumers spending
for organic products can be observed.

Organic farming and organic market development are heavily influenced
by economic development and agricultural policy of the European Union.
During the monitored time period, the economy of individual European coun-
tries shows significant growth and that growth was also transformed into agri-
cultural policy development. Also, income per capita increased significantly.
The value of government expenditures for agricultural activities in the EU
reached over 42 billion EUR a year and GDP per capita in the EU reached
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more than 25 thousands EUR (for details about government expenditures
and GDP/cap value — see table 3). Except for usual subsidies connected
with agricultural sector development in the European Union, organic farming
is subject to specific subsidies supporting only its own development. In 2011,
the value of organic farming subsidies provided by individual EU governments
represented more than 1.5 billion EUR, which accounts for 3.5% of total govern-
ment agricultural expenditures in the EU. Nevertheless, it is necessary to em-
phasize the existence of significant differences among individual countries
in organic farming financing — for details see figure 1.

Figure 1: Average government spending for organic support payments per cer-
tified organic hectare (2011)
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Source: European Commission 2011
Note: * Without England, ** Without England, Ireland and Romania

While in Cyprus, subsidies for one hectare of organic farmland reached
more than 300 EUR, in the Netherlands it was only about 15 EUR. Organic
farming enjoys different priority in individual countries. In many countries or-
ganic farming is a natural part of their agricultural sector, in some countries it is
something completely new. Organic farming can be perceived as a new segment
of agricultural sector especially in the new EU members, while in the case of old
EU members, organic farming maintains its stable position within
economy. While in the case of new EU members organic farming represents
an alternative to conventional agriculture and consumers and farmers only
slowly move forward, in the old EU members, organic farming is already estab-
lished on agricultural and food market. Its position is stabilized and organic
farm producers are able to address specific group of consumers. It is also
necessary to emphasize much higher purchasing power of old EU members’
consumers compared to consumers in new EU countries. Limited purchasing
power is one of the main reasons why consumers in new EU countries do not
consume organic products to such an extent as consumers in old EU countries.

Organic farming development within the European Union is influenced
by government subsidies and GDP development. It is also obvious, that change
in GDP value and government subsidies or expenditures has different impact
on organic agriculture and market development in individual analyzed coun-



€T0Z ‘SUOIYRINO[ED UMO :9DINOG

% Ao1Ise[y = ¢ ‘UOIRPIIO) = )
— 799°0- | LLT1°0- | 909°0- | OIZ0- | 646°0- | 19C°0- | 998'C 0€9°0 ¢66°C 8290 9€6°T L19°0 0SC'¢C GLG°0 L2 NH
0S7°0 Gcs0 GTE'0- | 899°0- | SPE€0- | L690- | GST'T G€80 cS0'T 2E]0 800°0 2¢S0°0 79€°0- | 9¥¥'0- N
0080 LLT0 8L6°0 6.C°0 7ST1°0 0€T°0 66G9°T [44*)] 90L°T 0€S°0 [4at 98€°0 €8L°T 095°0 usapamg
67C'€- | 996°0- | OIT'T- | AP¥P'0- | 896°0- | 8CE'0- | L6¥'CT 0ST°0 ¢06°C €91°0 7.8'C 08€°0 jda N4 LS7°0 uredg
709°6- | LI¥'0- | CET'0- | I6T°0- | L0000 700°0 880°9 [45740) cLT'9 €E7°0 896°0 GLL 0 6TT'T ¢06°0 BIUDAO[S
910°0- | €60°0- | #98°0 L68°0 0€8°0 I¥8°0 900°0- 060°0- | €00°0 ¢v0°0- | 966°0 1S6°0 1S6°0 116°0 BD{eAO[S
€097~ I19°0- 898°0- | 666°0- | C87'0- ¢Iv'0- | L6E°E L8€°0 I8€'€ L8€°0 924°0 1.20 V1C'1 189°0 eTuewoy
669°C- | ¥8%'0- | 06€'1- | 669°0- | IRT'0 8GT°0 €70°'8 97<°0 660°'8 LGS0 7007 L9L.°0 ¢vs0- | ¥91°0- [esnjioq
L92°0 980°0- | 8990 LST°0 81590 €30°0 LL6'T 9990 L86°'T ¢S990 £C9°C 0980 7€9°C G180 puerod
66L°T 606°0 92€0 869°0 900°0- | ¢I0°0- | OET'€ 0€L°0 162°¢ 9¢L0 9050 c67°0 L¥0°0- | L¥0°0- SpPUeLISY3oN
V/N | V/N | 0pT'e- | 8620~ | 8490- | 6T0- | V/N | V/N | V/N | V/N | S¥P1 | 8800 | 919'T | g6%°0 ey
T1V'T 9¥6°0 [474°N0) 0140 9€2C°0 GcL0 06€°T G86°0 LSL'T 8290 [ T98°0 9¢7°0 9%9°0 SImoquexnry
T9T°T acv o 0040 Gz8'0 8CE'T STL0 206°T 96.°0 GGL'T 8C8°0 8¥L°0 LG8°0 0€G9'T 9980 eruenyiry
C8G'T 96.L°0 7ET'0 6LT°0 €790 £0L°0 LIV'T 689°0 cee'l €L9°0 770 609°0 86.°0 L6L°0 eraje]
9TI8°0- | LEV'0- | 6LT°0 0290 8920 L¥S°0 LE9'T 6¥2°0 6I6°T 8920 CIZ'0- | TST'0- | 8IC0- | OIT'O- Are3r
CLTO 092°0 60T°0- | 0220~ | 080°0- | 96T°0- | 806°T- 8.9°0- | 9¥T1'C- | €69°0- | 6CT'1- T9L°0- | PST'T- S0L°0- pue[aI]
0orL'0- | #99°0- 920°0- ¢8C¢’'0- | €20°0- | €¢C0- | 6I8'¢ 6E7°0 98L°¢ 8¢€T°0 I¢C°0- | 622 0- ¢ee'0- | 9970~ Kre8unyg
m 820°0 €1€°0 880°0 [4331] 1200 L0S°0 G499°0 908°0 LIL0 ¢6.L°0 79¢°¢C ¢6L°0 0cy 0 ¢Is0 999911)
s 8CV'I- | L8C'0- | GS€°0- | 60T°0- | 6AT°0- | 090°0- | 9ST°€ 056°0 70T°€ 196°0 9VL'T LL8°0 VEV'T L88°0 Aueurton)
@ TLT°E 6160 9G1°¢ 016°0 98€°C 9980 9¢c’ g 8¢L0 667°9 GgL 0 8ST'9 969°0 £68°€ G99°0 doueIq
RSt ¢80°0 0CT°0 GL0°0- | 6S90°0- | TLE0 6IT°0 [4S) " 96€°0 C8G'T €Iv°0 67€°0- | 98G°0- | G280 G87°0 puerulg
m €.6°0 6790 7020 7290 770 6170 €87'C T09°0 €LV'C 009°0 129°0 TT.°0 V.CT 2c95°0 eIuo}sH
m e0v'T 808°0 ¥91°0- | ¢SL°0- | G620 9640 L89'L 098°0 €L8°L LS80 €C8°0- | €8L°0- | L8E'T £€9L°0 A rewrus
Q 16G6°¢ £498°0 8CV'C L8870 €06°0 695°0 LSEY 6€6°0 8ST'V 0¥6°0 128°¢ €640 LOV'T G€8'0 “doy yoez)
M V/N | V/N |V/N | V/N |V/N |V/N |[V/N |[V/N |[V/N [V/N [V/N |V/N |V/N |V/N snad£p
© L6C'T GLT 0 6¢0°0- | TST'0- | €980 LEC0 LESY €06°0 v’y 206°0 08€°¢ 0€8°0 vECV GT6°0 eLesMg
.KC ¢0C'I- | 08¢ 0- GGT'T- | 66C°0- | 67L°0- | 88T'0- | 996°¢€ 6.8°0 €0ETY 1880 £6¥'¢ 088°0 L88°G S06°0 wniseg
% ¢€9°0 V110 770 1EV°0 LES°0 T1LE°0 89T°¢G ¢S6°0 6639 1S6°0 €860 9€S°0 8¢.L0 ¢9L.°0 BLIISTIY
g a1 [ D ol [ D ol [D o [ D o [ D q [ D a1 [D
RS 1od sofes
g [® o1A ] SI00NPOIJ () eory syonpoag [® o1 | SI00NPOIJ (ey) wary
m [®30% "soreg STUESI0 @30} "soreg
% soInjTpuadxo JUSWIUIOAON) quejiqequr od JqOH

PURY I9Y}0 97} UO SOIISLI9JORIRYD SUIULIE]
o1IeSI0 PaYdd[es PuR IS dUO U0 soINYIpuadxod juomuIonod pue ded/ (X U9MIdq SUIISIXS AJID1)Se[d pUR UOIJR[oLI0)) :fr 9[qR],




134 Littera Scripta, 2013, ro¢. 6, ¢. 2

tries. In case of some countries there is significant correlation and high level
of elasticity between organic farming development and government
expenditures. There is also a group of countries which can be characterized
by the significant correlation and elasticity between organic faming performance
and GDP value development. On the other hand there are also many countries,
where the level of mutual correlation and elasticity existing between organic
farming and government expenditures respectively GDP value development is
limited (For details about correlation and elasticity existing between organic
farming and government expenditures and organic farming and GDP /cap value
development — see table 4).

Table 5: Average organic farm size in individual European Union countries
in hectares

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | Basic| Chain

index | index

Austria 235 | 237 | 242 | 245 | 247 | 246 | 251 | 1.069| L.011
Belgium 314 | 365 | 383 | 39.6 | 406 | 43.0 | 46.5 | 1.482 | 1.068
Bulgaria 219 | 215 | 569 | 656 | 27.6 | 358 | 256 | 1.168| 1.026
Cyprus N/A | NJA| NJA| NJA | NJA | N/A | N/A | N/A N/A
CR 307.6 | 292.4 | 237.4 | 186.3 | 148.2 | 127.4 | 118.0 | 0.383 | 0.852
Denmark 442 | 494 | 503 | 545 | 581 | 609 | 60.6 | 1.371| 1.054
Estonia 50.0 | 62.1 | 657 | 69.4 | 745 | 83.3 | 93.5 | 1.585| 1.080
Finland 339 | 365 | 375 | 377 | 407 | 42.1 | 45.7 | 1.351| 1.051
France 483 | 475 | 465 | 439 | 4l.2 | 41.0 | 422 | 0.873| 0.078
Germany 474 | 470 | 46.3 | 458 | 45.0 | 452 | 45.1 | 0.951| 0.992
Greece 198 | 126 | 11.8 | 132 | 13.8 | 146 | 146 | 0.737| 0.950
Hungary 828 | 791 | 880 | 761 | 868 | 809 | 86.8 | 1.040| 1.008
Treland 369 | 374 | 361 | 382 | 360 | 350 | 38.7 | 1.040| 1.008
Ttaly 238 | 254 | 254 | 226 | 258 | 266 | 26.1 | 1.094| 1.015
Latvia 363 | 365 | 366 | 385 | 39.0 | 46.3 | 52.8 | 1.456 | 1.065
Lithuania 35.6 | 41.2 | 51.3 | 43.7 | 487 | 548 | 58.1 | 1.629| 1.085
Luxembourg| 45.0 | 504 | 41.7 | 41.6 | 469 | 388 | 38.8 | 0.860| 0.975
Malta 23 2.0 04 04 2.2 2.2 25 | 1.087 | 1.014
Netherlands | 33.2 | 33.4 | 32.1 | 342 | 349 | 298 | 282 | 0.850| 0.073
Poland 222 | 248 | 240 | 211 | 215 | 254 | 260 | 1.170| 1.026
Portugal 143.0 | 138.2 | 117.0 | 111.0 | 91.7 | 82.6 | 826 | 0.578| 0.913
Romania 318 | 355 | 587 | 505 | 54.7 | 612 | 243 | 0.764| 0.956
Slovakia 1602 | 431.6 | 421.1 | 402.2 | 400.8 | 480.6 | 456.7 | 0.992 | 0.999
Slovenia 13.7 | 137 | 147 | 144 | 140 | 138 | 13.6 | 0.995| 0.999
Spain 30.7 | 42.8 | 442 | 53.1 | 526 | 523 | 504 | 1.269 | 1.041
Sweden 755 | 047 | 1082 | 91.3 | 8L1.3 | 842 | 87.2 | 1.155| 1.024
UK 1438 | 130.6 | 123.9 | 137.0 | 140.0 | 141.4 | 137.3 | 0.955| 0.992
EU27 382 | 374 | 385 | 389 | 39.8 | 412 | 40.3 | 1.056| 1.009

Source: own calculations

Based on the conducted analysis it is possible to see that government expendi-
tures do not represent the main stimuli for organic farming growth in majority
of EU countries. If we analyzed the EU as a group of countries, it is obvious that
government expenditures have only limited impact on organic farmland size
development and also their impact on the number of producers and value
of realized sales is limited. Government expenditures represent important
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stimuli for organic farming development especially in the new EU countries.
In general, government expenditures as one of important factors influencing or-
ganic farming development are seen especially in the Czech Republic,
Denmark, France, Greece, Italy, Lithuania, Latvia, Estonia, Luxemburg,
Slovakia and the United Kingdom.

In case of government expenditures impact on organic farming and market
development, it is possible to see that government expenditures are not pro-
bably the main stimuli for organic farming growth. Much more significant
stimulus supporting organic farming development is probably economy deve-
lopment and especially the growth of income (economy and purchasing power)
both in total and in per capita expression. For mutual relationship, it can
be argues that there is an existing relationship between GDP/cap and se-
lected organic farming’s characteristics in individual countries. We can see that
high level of mutual relations (correlation and elasticity) between GDP and or-
ganic faming development exist in the majority of analyzed countries: Austria,
Belgium, Bulgaria, the Czech Republic, Denmark, Estonia, France, Germany,
Ireland, Latvia, Lithuania, Luxemburg, Poland, Slovakia and Slovenia.
Limited if not non-existent relationship or correlation can be found in the case
of Finland, Hungary, Italy, Malta, the Netherlands, Portugal, Spain, Sweden
and the United Kingdom.

Conclusion

Based on the results, it is possible to say that during the analyzed time
period organic farming and organic products market had significant growth
in the European Union. The size of organic farmland increased significantly
and so did the number of producers increase. Very important factor influencing
and’stimulating the growth of organic farming is the increase of organic market
value and especially the growth of demand for organic products in the majority
of European countries. The significant organic farming growth can be found
in majority of analyzed countries. In this case, it should be emphasized that
high growth of organic farming size was seen especially in the new EU countries.
In the case of the old EU members, it is possible to see that organic farming
is already a stable part of their agricultural sectors. Organic farming grows
especially in those countries which make a decision to specialize themselves
(i.e. Spain, France, Sweden, Belgium) in their organic markets.

In general it is obvious that organic farming represents a specific market
niche in the European agricultural market. Its development is linked especially
to the new consumption trends and also to the growth of individual countries
economies and especially to the growth of income per capita in individual coun-
tries. The growth of organic farming is stimulated especially by the demand
side of economy rather than by government subsidies or expenditures. The con-
ducted analysis proved much higher correlation and elasticity of organic farming
sector performance in relation to individual countries’ economy development
than it is in relation to individual countries’ government expenditures.



136 Littera Scripta, 2013, ro¢. 6, ¢. 2

It is also necessary to emphasize that organic market in the European Union
is controlled by the limited number of countries. Also the willingness of con-
sumers to pay higher prices for organic products is limited. Among individual
countries we can see huge differences both in total realized consumption value,
and in per capita consumption value.
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Vykonnost jako klicova kompetence

Jaroslav Vrchota

Jihoceska univerzita v Ceskych Budéjovicich

Abstrakt

Manazerské kompetence v dobé globalni ekonomické krize ziskavaji na
vyznamu, nebot pouze schopni a vykonni manazeri dokazi podniky ak-
tivné udrzet konkurenceschopné. Sila podniku neni dana jen jeho financ-
nim zazemim, ale stale vice na vyznamu nabyvéa lidsky kapital. K hod-
noceni a méfeni potencidlu pracovnikti proto podniky vyuzivaji Skoleni
a kurzy, diky kterym vybiraji ty nejschopnéjsi. Z celé skaly kompetenci
je pro vrcholového pracovnika asi nejvyznamnéjsi kompetenci rozhodujici
o uspéchu, ¢i neuspéchu manazeru jejich vykonnost, proto je cilem této
studie konfrontovat vykonnost manazert se studenty.

Kli¢ova slova: manazer, kompetence, vykonnost

Uvod

Kompetence (Kubes 2004, Hronik 2008, Boyatzis 1982, Mcclelland 1973) jsou
v rdamci prace chapany jako schopnost vykonavat urcitou ¢innost nebo praci.
Napft. definice Armstronga (1999), ktery vidi kompetence jako ,zdkladni schop-
nosti, zpusobilosti potrebné k dobrému vykonu prdace“ je velmi podobné s vy-
kladem autori C. K. Prahald a G. Hamel (1994), jez je spatiuji jako ,co-
koliv, co je pozZadovdno od cloveka, aby se mohl efektivné zhostit pozice nebo
ffe (1990) ,Kompetence je jakgkoliv osobnostni rys, vlastnost nebo dovednost,
ktera muze byt povaZovana za bezprostredné souvisejici s efektivnim nebo mi-
morddnym pracovnim vykonem. ¢, kterd uz tizce navazuje na pracovni vykon-
nost. Cesti autofi chapou kompetence rozdilngji, napii. Bedrnova (2002) dava
kompetence do souvislosti s pojmy pracovni zpisobilost, kvalifikace, pracovni
sila a zabyva se vzajemnym propojenim téchto kategorii. Za kompetenci pak
povazuje optimalni doladéni pracovni zptisobilosti ¢lovéka na miru jim vykona-
vané profese a daného konkrétniho pracovniho zarazeni. Schopnost zlustat sam
sebou a soucasné byt schopen reflektovat konkrétni pozadavky praveé zastava-
nych pozic a vykonavanych roli lze podle autorky chépat také za urcitou kom-
petenci. Oproti tomu Plaminek (2005) vyklada kompetence na pozadi teorie
MbC (Management by Competencies). Tato teorie ziskava zdroje z jeho vlastni
teorie vitality, z pfistupu zaméfeného na klienta, z pfedstavy ucici se organi-
zace a predevsim teorie omezeni. Pojem kompetence vztahuje autor jen ke
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konkrétnim tuloham, které maji lidé vykonat: ,Kompetence je souhrn dosa-
hovaného vykonu (tedy lidské price) a prindSencho potencidlu (tedy lidskjch
zdrojii). Chybi-li jedno, chybi i kompetence jako celek. “

Spojeni mezi kompetencemi a vykonnosti vystihl jiz v roce 1973 McClelland
(1973), ktery napsal: , Nejlepsi zpiisob, jak porozumét viykonu, je pozorovat, co
lidé pravé délaji, aby byli uspésni (tj. kompetence), nez se spoléhat na predpo-
klady o hlubsich vlastnostech ¢i atributech, jakymi je napriklad inteligence. “

Pracovni vykonnost v rdmci tohoto vyzkumu neni totozné chapana s Wag-
nerem (2009) jako ,charakteristika, kterd popisuje zpisob, respektive pribéh,
jakym zkoumany objekt vykondvd urcitou ¢innost, na zdkladé podobnosti s re-
ferencénim zpisobem vykondni (pribéhu) této cinnosti“ ale je zde kladen vétsi
dtraz na $irsi spektrum vykonnosti, jak uvaddi Randhawa (2007), ktery ji de-
finuje jako: ,Splnéni daného tkolu za dodrieni ocekdvanych standardi pres-
nosti, dplnosti, ndkladi a rychlosti. “ Jak dodéva Houldsworth (2006), ,lze ji
hodnotit pomoci piistupu ke klientim, organizaci prdce (své i ostatnich), mo-
tivaci dosahovat cili, ochoty rozhodovat “. Tuto definici dopliiuje studie Austin
Peay University (2012) o pfistup ke kvalité a financim. Pracovni vykonnost
dle Hronika (2008) bezprostfedné souvisi s motivaci. Takovy vztah lze defino-
vat pomoci Yerkes-Dodsonova zékona, jehoz struéné schéma je na obrazku ¢. 1.

Obrazek 1: Vztah motivace a vykonnosti

Aktivacni
optimum

Vykonnost

Aktivace
Zdroj: Hronik (2008)

Krivka znazornuje, zZe s rostouci mérou motivace roste také vykonnost az do
ur¢ité maximalni vykonnosti, poté uz ma motivace opacny efekt. Z toho da-
vodu je velmi dilezité udrzovat motivaci a s ni spojenou vykonnost pracovniki
v tzv. aktivacnim optimu, které je znazornéno na obr. ¢. 1. Predstavuje ide-
alni intenzitu zatizeni pracovnika tak, aby bylo dosahovano nejlepsiho vykonu.
Pracovnik, ktery je , pfemotivovan® a pocituje velkou miru zatiZeni a s nim
spojenou uzkost, nedosahuje optimélniho vykonu, stejné tak jako pfi nizké mo-
tivaci. Aktiva¢ni optimum ma kazdy pracovnik polozené jinde, z toho duvodu
je dulezité, aby vedouci byl schopen spravné analyzovat a vycitit tento bod.
Je zde vidét, ze motivace je velmi i¢innou podporou vykonu, ale neni snad-
nou zalezitosti a musi respektovat mnoho okolnosti. Vrcholovy manazer by se
mél naucit uplatiovat tyto aspekty nejen na tym, ale také sam na sebe. Pro-
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toze sebemotivace je tizce spojena s tspéchem. ,Sebemotivace je moznd pouze,
pokud dosdihneme dostatecné miry vlastni inspirace a vule k aplikaci. Nejvétsim
zdrojem inspirace je uspéch, ktery nam doddvd sebevédomi a odvahu k vyssim
cilum. Aplikace oproti tomu pfedstavuje schopnosti, jako je pldnovdni vlast-
ntho casu, ziskavani nadseni pro to, co délame a stanovovdni vlastnich cilu “
(Koubek 2003).

Véaznost nizké vykonnosti prace doklada také studie piredlozené spolecnosti
Czipin & Proudfoot Consulting (Penize.cz 2007; Frejtichova 2004). Vyzkum
byl provadén v deseti zemich ve firméch s vice jak péti sty zaméstnanci. Ceska
republika zaostava za zapadni Evropou pouze o dvé procenta, pfesto je ztrata
40 % produktivity alarmujici. Z priizkumu mimo jiné vyplyva, Ze zaméstnanci
ro¢né odpracuji 1906 hodin, z nichz je neproduktivnich 724 hodin. Zaroven
prizkum informoval o tom, Ze jen diky Spatnému planovani a vedeni primeérny
zaméstnanec promarni 85 pracovnich dnidl v roce. Proto prvnim nedostatkem
bylo stanoveno manazerské planovani, na druhém misté je nedostatecna kont-
rola a dohled, dale potom pracovni moralka a priblizné sedmiprocentni podily
maji: nedostateéna komunikace, informaéni technologie a nizka kvalifikovanost
lidi, jak je patrné z obrazku ¢. 2 znazornujicim hlavni prekazky rtstu produk-
tivity prace ve svété.

Obrazek 2: Hlavni prekazky rustu produktivity prace ve svété

M Planovani W Kontrola
® Pracovni moralka ® Komunikace
mIT m Kvalifikovanost

Zdroj: Frejtichova 2004

Metodika a cil

Cilem studie je statisticky ovérit, zda je spravny predpoklad, Zze manazefi do-
sahuji stejné, pripadné vyssi trovné vykonnosti oproti studenttim. Vykonnosti
se v tomto vyznamu mysli schopnost kombinovat vice dil¢ich ¢innosti, vysoka
pracovni moralka, obecné schopnost dotahovat zapocaté tikoly do konce a da-
181 aspekty, které byly zohlednény v dotaznikovém Setieni, kde byli respondenti
formou otazek testovani na zakladé vlastniho uvazeni. Dotaznikové Setieni bylo
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zaméfeno na vétsi spektrum kompetenci (komunikace, kooperace, vykonnost,
zodpovédnost, samostatnost a jiné), ke kazdé kompetenci sméfovalo minimalné
7 otézek (tvrzeni), které byly v ramci testu pfehdzené, aby nedochdzelo k pred-
jimani vysledkt. Souhlasné stanovisko s jednotlivymi tvrzenimi v ramci dotaz-
niku bylo mozné hodnotit pomoci pétibodové skaly. Otazky v dotazniku byly
formulovany na zakladé doporuceni odbornikt z praxe a nasledné jesté upra-
vovany dle vysledku pilotniho ovéfeni. Obéma skupindm (manaZefi i studenti)
byly pfedlozeny identické dotazniky, aby bylo mozné pristupovat k vysledktim
jednotné. Vykonost je zde hodnocena na zakladé otazek smérujicich na oblasti:
pristup ke klientam, organizace prace své i ostatnich a motivace dosahovat cili,
jak uvddi Houldsworth (2006). Z hlediska struktury vykonnosti bylo po konzul-
taci s psychologem doporucéeno smétrovat t¥i otazky do oblasti osobni motivace
k dosdhnuti vysledku, ktera je klicova z hlediska nejsilnéjsi vazby na budouci
tspéch (vyzkum Masjuan 2008). Dvé otazky sméfovaly do oblasti vztahu s kli-
entem a byly zaméfeny na schopnost efektivni a asertivni komunikace s ohledem
na miru ochoty poskytnou klientim pfidanou hodnotu. Dale bylo zafazeno po
jedné otazce zaméfené na interni a externi organizaci prace, které se tykaly
schopnosti delegovat a kontrolovat tikoly a osobniho time-managementu.

V ramci vypoctu byla polozena nulova hypotéza, ze kompetence manazert
a studentt se shoduji na zakladé analyzovanych dat, a alternativni hypotéza,
ze kompetence manazert dosahuji vyssi trovné vykonnosti nez kompetence
studenti. Ziskavani dat probihalo v ramci diserta¢ni prace od 221 manazeru
pomoci dotaznikového Setfeni za spoluticasti Jihoceské hospodarské komory
a spolecnosti CzechInvest a nésledné od 376 studentti vysokych skol. Data byla
testovana pomoci dvouvybérového Wilcoxonova testu (Freund 2010; Friedrich
2010) a jeho asymtotické varianty. Jednd se o neparametricky dvouvybérovy
test, ktery se nejcastéji pouziva tehdy, pokud neni splnén predpoklad normality
dat. Jelikoz mirné poruseni normality u vzorkt vétSich nez 30 nemé zasadni
dopad na vysledky testu.

Necht X4,..., X, aYy,...,Y,, jsou dva nezévislé nahodné vybéry ze dvou
spojitych rozlozeni, jejichz distribuéni funkce se mohou lisit pouze posunutim.
20,500Y0,50 jsou oznaceny jako medidn prvniho a druhého rozlozeni. Vzidy je
testovana hypotéza, ze distribu¢ni funkce obou rozlozeni jsou shodné, jinymi
slovy, ze medidny se rovnaji. Oproti alternative, ze prvni z medidnt o 50 mana-
Zert je vétsi nez druhy jmenovany (Budikovd et al. 2010; Freund 2010; Friedrich
2010).

Hy = Z0,507Y0,50 = 0 proti Hy = Zo,50 > Y0,50
(Friedrich 2010)

V prvni fazi jsou vSechny (n 4+ m) hodnot X,...,X,, aYi,...,Y,, uspofd-
dany vzestupné podle velikosti. Jelikoz cely proces testu probiha elektronicky
pomoci softwaru Statistika ver. 10, neni tento krok v praci zapisovan, jelikoz
se jedna pouze o lapidarni operaci.

Dale jsou zjistény soucty poradi hodnot Xi,..., X, a oznacCeny jako T7.
Soucet hodnot v poradi studentt Y7,...,Y,, bude znacen T5.
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Dalsim krokem je vypocteni testované statistiky pro U; a Us, pfitom stéle
plati, ze Uy + Uz = mn (Friedrich 2010):

1
U, :mn% —T1,Us = mn

m(m + 1)

- T
5 2

(Friedrich 2010)

Pokud plati, Ze statistika min {Uy, Uz} > tabletované kritické hodnoté pro
zvolené rozsahy obou vybért a zvolenou hladinu vyznamnosti, pak nulovou
hypotézu o totoznosti porovnavanych skupin zamitneme na hladiné vyznam-
nosti o = 0,05. Jelikoz pro oba vzorky ve vsSech testovanych piipadech plati,
ze m, m jsou vétsi nez 30, je pfistoupeno k asymptotické varianté Wilcoxonova
testu (Mann-Whitneytiv test), ktery se vyuzivd pro n a m vétsi tticeti. Kde
U’l = min{Uy, Uy} (Budikova et al. 2010; Wonnacot 1995).

I mn
Ui 5

(m+n+1)
12

Uy

(Friedrich 2010)

Kriticky obor hodnot pro pravostrannou alternativu W = (ky, n) nezdporné
hodnoty k1 a k5 jsou presné dany v odborné literatute. Hy zamitame na hladiné
vyznamnosti «, pokud Uy € W (Freund 2010; Friedrich 2010).

Vysledky testu dokladaji rozdily v posunuti kiivek jednotlivych kompetenci
manazert a studentt.

Vysledky

Stanoveni hypotéz:

X = vykonnost u manazert Hy = 20,50Y0,50 =0
Y = vykonnost u studenta Hy = 20,50 > 90,50

Testova statistika:
Dvouvybérovy Wilcoxontiv test (Mann-Whitneytv U test)
Zvolené hladina vyznamnosti: o = 0,05

Nejprve byla veskerd n + m hodnot Xy,..., X, a Y7,...,Y,, uspofadéna vze-
stupné podle velikosti. Z divodu velkého mnozstvi dat byl tento krok provadén
elektronicky.

Byl zjistén soucet poradi hodnot Xi,..., X, a oznacen Tj. Soucet poradi
hodnot Y7,...,Y,, znac¢im T5.

n(n+1) m(m+ 1)

Vypocet statistiky U; = mn —T1,Uy =mn 1T
T1 = 11358,00 U, = 2856,00

T, = 8742,00 U, = 7080,00
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zjisténé hodnoty u vykonnosti. V prvnich dvou sloupcich jsou uvedeny soucty
obou skupin. U znaéi pozadovanou min. hodnotu z U; a Us. Z je hodnota
asymptotické testové statistiky v metodice znacené jako Uy. P—hodnota je jiz
vypoctena pozadovana hodnota, kterd je porovnavana s « a rozhoduje o zamit-
nuti, ¢i nezamitnuti nulové hypotézy. P-hodnota je upravena pro jednostrannou
alternativni hypotézu a opét konfrontovina s o. V obou ptipadech je p-hodnota
blizka nule.

Tabulka 1: Mann-Whitneytv U test

Oznacené testy jsou vyznamné na hladiné p < 0, 05000
Souciet ] Souceto U 7 p-hodnota
manazeru | studenta
] Vykonnost \ 2819355 \ 3597798 \ 1051902 | 14,85040 0,00000

0,00000 < 0,05
p-hodnota < «

Jelikoz konec¢nd p-hodnota je blizka nule a je mensi nez zvolené «, zamitdm
nulovou hypotézu na hladiné vyznamnosti 0,05.

p-hodnota /2 < «
0,00000 < 0,005

Na zakladé analyzovanych dat se alternativni hypotézu nepodarilo zamitnout,
jelikoz polovina z p-hodnoty je stale mensi nez zvolené «. Proto miizeme nadale
tvrdit, Ze manazefi dosahuji vyssi iirovné vykonnosti nez studenti.

Vysledek testu doklada také obrazek ¢. 3, kde je znézornéno, Ze vrchol
pravé kiivky studenti je o 0,5 bodu posunuty vici levé kiivce manazeru. Také
nejcastéjsi vyskyt je u hodnoty 4 a 3 oproti hodnoté 5 u manazeri.

Na obrazku ¢. 4 je sice patrné, zZe hodnota medianu je u obou skupin shodna,
ale procentuélni vyskyt hodnot v rozmezi 25-75 % je u levého krabicového dia-
gramu posazen az k hodnoté 5, zatimco u studentii (diagram ¢. 2) je v rozmezi
od 3 do 4 bodai.

Obrazek 3:Vykonnosti kiivky Obrazek 4: Vyskyt hodnot
1000 s, T T
&0 T
0 a
600 ] 35
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400 ?2.5
200 15
10 —
0 05

12 3 4 5 12 3 4 5 1 2 Qs
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Diskuze

V odborné literatute dle zjisténi nebyly zatim komparovany vysledky studentii
s manaZery z hlediska vykonnosti, ale lze vychézet z Johna Shieldse (2007),
ktery ve své knize popisuje studie provadéné ve Spojenych statech americkych
na statnich ufednicich a jejich vedoucich, kde byla prokazana vyssi vykonnost
pravé u manazeri. Podobna problematika je také okrajové zminéna v knize
zaméfené na performance management (Williams 1998), kde je uvadéna stu-
die v soukromém sektoru. Zde byl srovnadvan management dle trovné fizeni,
pficemz nejvyssi vykonnosti opét dosahli vrcholovi manazefi vi¢i manazeram
liniovym. Z hlediska tspésnosti podniku je dulezity také vztah mezi vykonnosti
manazera a jeho vztahem k inovacim a jejich podpore, ktery zkoumal P. Moren
(2005) ve farmaceutickém primyslu, kde se na 120 manazerech podafilo pro-
kazat pozitivni zavislost mezi mirou osobni vykonnosti a mirou podnikovych
inovaci.

Vykonnosti vysokoskolskych studentt se zabyva také Andrew T. Roach
(2006), ktery zkoumal rozdilnost vykonnosti z hlediska ro¢niku studia, samotné
vykonnost roste s dobou studia, kde nejvétsi nariist je mezi tfetim a ¢tvrtym
rokem. Dalsi studii z hlediska vykonnosti studentt je vyzkum zaméfeny na
vztah mezi ispéchem a vykonnosti, kde Josep M. Masjuan (2008) ve svém vice
jak Tletém vyzkumu navazuje na vysledky Cryera a Eltona (1992), ktefi zde
prokazali silnou vazbu. Vztah této vazby se pravé Masjuan (2008) pokousi ve
svych vyzkumech blize specifikovat a diferencuje vykonnost a tspéSnost stu-
denti: aspéch pii studiu, v osobnim Zivoté a v profesnim. Méfitky jsou defi-
nované ukazatele a subjektivni vnimani tazateld. Vykonnost zde rozlisuje na
vykonnost spjatou s vlastni motivaci, ktera prokazuje nejsilnéjsi vazbu s tspé-
chem, a vykonnost kazdodenni, kterou lze vnimat jako opak prokrastinace.

Zavér

V préci se podafilo zamitnout hypotézu, ze vykonnost manazerti je shodné s vy-
konnosti studentt, a zaroven se nepodarilo zamitnout alternativni hypotézu,
ktera tvrdila, Ze manazefi dosahuji lepsich vysledki nez studenti na hladiné
vyznamnosti a = 0,05. Oba tyto vysledky doklada také grafické znazornéni
vyskytu stfednich hodnot a zastoupeni ¢etnosti v jednotlivych skupinach, od-
kud je zfejmé, ze manazefi dosahovali vyssich hodnot.

Senosti a praxe studentl, pravé tyto faktory nejvice zvysuji vykonnost, nebot
odbouravaji strach z netspéchu, chybovost a poméahaji pracovnikovi zamérit se
pouze na podstatné, dulezité body a prevzit zodpovédnost. Urcity podil také
miize mit motivace, kterou lze na zakladé dotazniku obtizné definovat, zde by
bylo vhodnéjsi provést pfipadové studie. Vliv ostatnich faktori, jako jsou fy-
ziologické pfedpoklady a prostfedi, na vysledek je zanedbatelny. Fyziologické
predpoklady jsou podobné a vliv prostfedi na vykonnost v tomto pfipadé neni
vyznamny, pro obé skupiny jsou vnéjsi podminky co nejvice optimalizovany
pro efektivni praci.
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Doporuceni pro zvyseni vykonnosti studentii je pokusit se ziskat pracovni
praxe a staze, které pomohou nacerpat cenné zkusenosti, které prispéji k budou-
cimu zvySeni jejich vykonu. A odbourat prokrastinaci (Ferrari 1995; Gabrhelik
2006) — chorobné odklad4n{ povinnosti na pozdéjsi termin. Reseni souvisi s roz-
lozenim prace béhem semestru, kdy studenti praci odkladaji, protoze je netlaci
termin. Bylo by vhodné koncipovat vyuku do kratsich blokt, ve kterych by stu-
denti méli povinnost plnit zadané tkoly, aby si navykli na pravidelnou ¢innost,
a usilovat o pribéznou praci studenttt béhem celého semestru. Klicem k pte-
konani prokrastinace je totiz predevsim stanovovani si mensich dil¢ich cili,
které studentiim pomohou s praci vibec zacit a navyknout si tak na urcity
rezim, ktery pro né nebude tak stresujici. Pozitivem tohoto faktu je i pozitivni
motivace, kterou budou zazivat pfi splnéni dil¢ich tkold a povinnosti (Belz
2001). Pracuji-li totiz na studijnich povinnostech pouze v zdvéru semestru, je-
jich dlouhodobéa vykonnost je pomérné nizka, zaroven se citi stresovani mnoz-
stvim tkolu, které se jim za cely semestr nakupi.

Dalsi doporuceni se tyka hlavné metod, které 1ze aplikovat na obé skupiny,
a dle literatury (Covey 2004; Forster 2006; Redcliffe 2012) se jedné naptiklad
o systém dlouhodobého a denniho planovani, které se skldda z vice drobnych
tkold, coz ndm pomdahé rozdélovat ty vétsi. Zaroven, jak pise Foster (2006), je
podstatné vybrat vzdy maximalné tii nejdulezitéjsi ukoly v rdmci dne a strucné
vymezit ¢as potfebny na kazdy tkol. Tato ¢innost by méla zabrat pfiblizné
15 minut kazdé rano. Zaroven se doporucuje pro zachovani motivace a energie
rozdélovat préci do bloki s vice kratkymi pfestavkami. Redcliffe (2012) spatiuje
jako nejvétsi ohrozeni nasi produktivity komunikaci (emaily, telefonaty, kolegy),
z tohoto divodu doporucuje nevytizovat emaily dfive nez po obédé a zaroven
pri plnéni prioritnich dennich tkolt vypinat telefon.
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Performance as a Main Competence

In times of global economic crisis managerial competence is comming into
prominence because only competent and high-performance managers are able
to hold companies actively competitive. The strenght of the company does
not come from a finance background but human capital is becoming more
important. That is why companies use the competency model to evaluation
and finding potential of the employees. Thanks to this model they can choose
the most capable ones. From the whole scale of competencies for the top mana-
gers the most important competence determining the success of the manager
is his/her performance. Therefore the aim of this study is to confront perfor-
mance of managers with students.
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Projevy vodni eroze v drahach
soustredéného povrchového odtoku

Katarzyna Drongovéa, Veronika Sobotkova

Vysoké uceni technické v Brné

Abstrakt

Na pozemcich, kde dochézi vlivem morfologie terénu k soustfedovani po-
vrchového odtoku, mohou vznikat tzv. hluboké efemérni ryhy. Jedna se
o ryhy, které jsou kazdoro¢né zaoravany, a pfi jarnim tani a pfivalovych
srazkach dochazi k jejich opétovnému vzniku. Hluboké efemérni ryhy
jsou v Ceské republice jednim ze zatim malo popsanych projevii vodni
eroze. UziteCnym nastrojem pro identifikaci lokalit s moznosti vzniku
efemérnich ryh jsou hydrologické analyzy s vyuzitim nastroji geografic-
kého informac¢niho systému ArcGIS. Za pfedpokladu uréeni vhodnych
okrajovych podminek je mozné pomoci téchto nastroji uspokojivé iden-
tifikovat potenciadlni mista vzniku efemérnich ryh. Na zakladé pfimého
méfeni efemérnich ryh byl stanoven statisticky vyznamny vztah pouzi-
telny pro predikci ztraty pudy z téchto ryh. Provedend méreni ukazala, ze
ztrata pudy z efemérnich ryh casto dosahuje, nebo i vyrazné prevysuje
ztratu pidy predikovanou dostupnymi modely slouzicimi pro vypocet
plosné ztraty pudy. Vystupy téchto modelt jsou vSak v praxi mnohdy
interpretovany jako hodnoty celkového odnosu pudy z dané plochy.

Kli¢ova slova: vodni eroze, hluboka efemérni ryha, plosna eroze, sou-
stredény povrchovy odtok, ztrata pudy

Uvod

Hluboké efemérni ryhy vznikajici v drahach soustfedéného povrchového odtoku
(dale také ,DSO“) na orné piidé jsou v Ceské republice jedny ze zatim maélo
popsanych projevii vodni eroze. Nazev je prevzat z anglického slovniho spojeni
»ephemeral gully“. Pojem efemérni je vykladan jako ,,pomijejici“ ¢i ,,prchavy“.
V dtsledku zemédélské vyroby totiz dochézi kazdorocné k zaoravani téchto
ryh a k naslednému znovuobnoveni v obdobi jarniho tani a privalovych srazek.
Koncentrovany odtok z pozemku muze vytvaret pomérné hluboké ryhy, které
poté dopravuji smés vody a erodovaného materidlu (splavenin) do vodoteéi ¢i
do zastavéného tizemi obce.

Tato problematika je v posledni dobé velmi diskutovana v zahranici. V ci-
zojazycné odborné literatuie je uvadéno, ze tyto ryhy mohou vést ke ztratam
ptdy, jez vyrazné pievysuji ztraty vzniklé pii plosné ¢i ryhové erozi (Vandaele
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1996). V Belgii (Nachtergaele et al. 2002) bylo zavérem rozsadhlého vyzkumu
konstatovano, Ze eroze zpusobena efemérnimi ryhami je dominantni slozkou
celkového odnosu pidy z povodi. Naklady na likvidaci Skod zptisobenych tako-
vouto udalosti pak byvaji znacné.

7Z vyse uvedenych divodd nastala potfeba vyzkumu téchto ryh a kvantifi-
kace objemu odnosu pidy jimi zptsobeného. Dle studie ,,Vymezeni ptispivaji-
cich ploch nad zévérovymi profily erozné ohrozenych drah odtoku na orné pidé
pro potfeby Rdmcové smérnice pro vodni politiku 2000/60/ES“ bylo v zemé&dél-
ské krajiné CR identifikovdno pies 33 000 erozné ohrozenych drah soustiedé-
ného povrchového odtoku o celkové délce témét 12 000 km (Ekotoxa 2011). Bylo
ovéfeno, ze v pripadé péstovani sirokotfadkovych plodin a jsou-li tyto pozemky
do jednoho mésice po zaseti plodiny postizeny privalovou srazkou, pak maji
erozné ohrozené drahy vzniklé na téchto pozemcich velky potencial k tvorbé
hlubokych efemérnich ryh.

NiZze uvedeny obrazek (¢. 1) ukazuje drahy soustfedéného povrchového od-
toku méfené v roce 2012 v obci Domasov v Jihomoravském kraji. Na pozemku
byla péstovana Sirokotfddkova plodina — ¢irok. Srazka, kterd ryhy iniciovala,
doséhla denniho thrnu pouze 20 mm. Pfesto byl zptisoben zna¢ny odnos ptdy.
Srazka prisla v obdobi, které je Wishmeierem charakterizovano jako doba od
piipravy pozemku k seti do jednoho mésice po zaseti nebo sdzeni (dale nazy-
véano také druhé obdobi C faktoru) (Janecek et al. 2012). V tomto obdobi ma
puda nizsi objemovou hmotnost a hodnota kritického smykového napéti s ni
souvisejici je pro dany povrch mensi.

Obrazek 1: Erozni projevy v drahach soustfedéného povrchového odtoku mérené
v roce 2012 v Domasové v Jihomoravském kraji

Zdroj: Vlastni

Na hluboké efemérni ryhy je mozné pohlizet jako na zvlastni typ ryh. Roz-
dil mezi béznymi ryhami a hlubokymi efemérnimi ryhami dokumentuje obra-
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zek ¢. 2. Bézné ryhy se na zemédélském pozemku objevuji ve vét§im mnozstvi
a jejich kazdoro¢ni vyskyt je velmi zavisly na konkrétnich zemédélskych prak-
tikéch, jako je smér orby a seti plodin. Oproti tomu hluboké efemérni ryhy
se znovuobjevuji na stejnych mistech — v drahach soustfedéného povrchového
odtoku.

Obrézek 2: Znézornéni rozdilu mezi klasickymi ryhami a efemérnimi ryhami
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Zdroj: U.S. Department of Agriculture — Soil Conservation Service 1992

Hluboké efemérni ryhy mivaji prifezovou plochu vétsi nez 1 ¢tvereéni stopa
(0,093 m?) (Vandaele 1996). Efemérni ryhy v DSO byvaji obvykle vétsi nez
klasické ryhy a zarovenl mensi nez permanentni strze.

Vlivem soustfedéného povrchového odtoku miize dochézet k tvorbé depresi
v mistech s nedostate¢nym ptidnim pokryvem. Nastava koncentrace proudici
vody v téchto depresich a tim dochazi k jejich zvétsovani. Eroze se zacina tvorit
na pocatku deprese, kde vznikaji témér svislé stény a projevuje se zde bystiinné
proudéni. V malé mife dochdzi k odnosu materidlu z plochy stény. Odnosem
materidlu ze dna deprese dochazi k prohlubovani ryhy a ,,poddolovani* svislé
stény na zacatku deprese, ¢imz dochézi k oslabeni jeji stability a findlné zborceni
do prostoru erozni ryhy. Tim se svislé ¢elo posouva dal proti proudu (Gordon
2007; Morgan 2005) (obrazek ¢. 3).

Ve chvili, kdy eroze dosdhne hloubky orby, tj. narazi na vice rezistentni
vrstvu pudy, redukuje se odnos materidlu ze dna ryhy. Dale dochézi ke zvétso-
vani sitky ryhy, a to v disledku eroze boc¢nich stén ryhy. Méfeni provedena
na jihovychodé Sydney v Austrélii prokdzala, Ze eroze bo¢nich stén (bocnic,
bfehl) je mnohem vyznamnéjsi co do mnozstvi oderodovaného materidlu (Mor-
gan 2005). V Ceské republice zatim eroze v drahach soustiedéného povrchového
odtoku nebyla kvantifikovana.
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Obrazek 3: Schéma vytvareni a ,aktivni migrace” svislych stén v podélném
profilu efemérni ryhy

posun "gela"

plvodni hloubka-\
povrch
Vorby

rezistentni vrstva

uloZeny material

Zdroj: Gordon 2007

U nés se v praxi pro dimenzovani protieroznich opatieni pouziva univerzalni
rovnice USLE Wischmeier-Smith (Wischmeier a Smith 1978), kterd pocita
dlouhodobou prameérnou ztratu pidy v ploSe svahu (plo$na eroze) v zévis-
losti na Sesti faktorech ovliviiujicich hodnotu ztraty ptdy. V této rovnici vsak
neni (mezi jinymi) zahrnuta bilance odnosu zeminy, kterou zpusobuji efemérni
ryhy. Vztah totiz neuvazuje G¢inek povrchového odtoku, zejména soustiedéného
povrchového odtoku jako erozniho cinitele, ale zahrnuje pouze vliv kinetické
energie kapek dopadajicich na povrch ptdy.

Rada zahrani¢nich autort popisuje smykové napéti zptisobené povrchovym
odtokem jako hlavni faktor tvorby hlubokych efemérnich ryh. Jako prvni po-
psal vyznam smykového napéti pro vznik ryh Horton (1945). Uvadi vztah pro
vypocet smykového napéti:

m=p-g-d-s (1)

kde: 7, smykové napéti od povrchové odtékajici vody [N-m~2],
objemovéa hmotnost vody [kg-m ™3]
tihové zrychleni [m-s=2],

vyska odtékajici vody [m],

sinus thlu svirajici povrch svahu s vodorovnou rovinou [-].

)

n 0.0k D

Material a metodika

Za celem porovnani vypoctu plosné eroze z plochy svahu a ryhové eroze vzniklé
v efemérnich ryhach byla vybrana lokalita v katastru obce Sardice na Hodonin-
sku v Jihomoravském kraji, kde byl na zakladé geodetického méteni zhotoven
pfesny vyskopis. V prostfedi ArcMap byl z vyskopisu pomoci topografickych
nastroju interpolac¢ni metodou vygenerovan hydrologicky korektni digitalni mo-
del terénu (dale ,DMT*). Na zdkladé DMT a s pouzitim pat¥fi¢nych hydrolo-
gickych néstroji dostupnych v prostfedi ArcMap (nap¥. Flow Accumulation)
byla vygenerovana vrstva akumulace odtoku. Vrstva akumulace odtoku slouzila
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jako podklad pro identifikaci potencialnich mist vzniku efemérnich ryh v dra-
héch soustfedéného povrchového odtoku. Akumulace odtoku byla klasifikovana
tak, aby zobrazila takové efemérni ryhy, které maji velikost pfispivajici plochy
nad 3 ha (Ekotoxa 2011).

Nasledné byl proveden vypocet objemu téchto hlubokych efemérnich ryh.
Objem efemérnich ryh byl prepoc¢ten na hmotnost odnesené ptdy z ryhy. Nize
jsou podrobnéji popsany postupy méfeni a vypocty ztraty pudy zptisobené
plosnou erozi, volumetrické kvantifikace objemu efemérnich ryh p¥imo v terénu
a predikce objemu eroze v efemérnich ryhach na zdkladé empirického vztahu.

Vypocet ztraty pudy zpusobené plosnou erozi

Pro stanoveni dlouhodobé primérné ztraty ptdy byla pouzita univerzalni rov-
nice USLE Wischmeiera-Smitha (1978). Vypodcet byl proveden v prostiedi Arc-
Map pomoci hydrologickych a topografickych nastroji. Do rovnice vstupovaly
nize uvedené faktory.

Pouzity R faktor byl zvolen 40 MJ-ha=! -cm-h™!, coz je priimérna hod-
nota R faktoru pfevazujici na vétsiné ploch zemédélské piidy v Ceské republice
(Janecek et al. 2012). Pro stanoveni LS faktoru byl pouzit vypocdet pomoci
programu USLE2D (Govers a Van Oost 2000). Pro stanoveni K faktoru bylo
vyuzito udaju z celostatni databdze BPEJ. Na zakladé hlavni pudni jednotky
byla pfifazena kazdému elementu vektorové vrstvy BPEJ hodnota K faktoru.
Pro stanoveni C faktoru byl pouzit celostatné dostupny registr ptidnich bloki
LPIS. P faktor vstupoval do vypoctu jako konstanta (P = 1). Stanoveni K, C
a P faktoru bylo provedeno v souladu s metodikou ,,Ochrana zemédélské pudy
pfed erozi“ (Janecek et al. 2007).

Volumetricka kvantifikace objemu efemérnich ryh

Za ucelem ziskani skuteénych tdaju o objemu efemérnich ryh doslo k vyvoji me-
chanického zafizeni, tzv. erodoméru pro zaméfovani pri¢nych profild ryh primo
v terénu. Zafizeni bylo navrzeno a je dale vyvijeno na Ustavu vodniho hos-
podarstvi krajiny Fakulty stavebni VUT v Brné. Erodomér umoznuje pomoci
kovovych jehlic umisténych v ramu zaméfeni priénych profili povrchu pudy
v efemérnich ryhach. Pro zaméteni pribéhu terénu ve vybraném zaméfovaném
pfi¢ném profilu je erodomér posunovan v délkové regulovatelném nosném pro-
filu, ¢imz dojde k zaméfeni celého pii¢ného profilu efemérni ryhy (od jedné
hrany efemérni ryhy k druhé).

Pomoci vyse popsaného zafizeni doslo béhem let 2009 az 2012 k zaméteni
25 hlubokych efemérnich ryh v krajich Olomouckém, Moravskoslezském, Jiho-
moravském a Vyso€ina, mezi nimi i dvou ryh DSO1 a DSO2 (obrazek ¢. 5)
v zdjmovém tzemi obce Sardice. Péstovanou plodinou na pozemcich, kde byly
provadény méfeni pomoci erodoméru, byla Sirokoradkova erozné nebezpecnd
plodina. Méfeni probihalo koncem mésice srpna, pripadné zacatkem zafi, tj.
kratce pred sklizni plodiny péstované na daném zemédélském pozemku. Vy-
sledky 25 méfenych efemérnich ryh jsou zdkladem pro testovani moznych me-
todickych postupt pro predikci parametri efemérnich ryh (pfedevsim jejich
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objemu) za pfedpokladu pfitomnosti Sirokofadkové plodiny a vyskytu srazky
béhem druhého Wischmeierova obdobi. Pomoci tohoto zarizeni se ziska sku-
tecnd hodnota objemu oderodovaného materidlu z konkrétni efemérni ryhy.

Obrazek 4: Zamérovani pricného profilu efemérni ryhy erodomérem

Zdroj: Vlastni

Predikce objemu eroze v efemérnich ryhach

Na zakladé souboru terénnich métfeni byl vytvofen statisticky vyznamny re-
gresni vztah (koeficient determinace R? = 0,787) slouZici pro vypocet objemu
ryhy na zakladé predikované délky ryhy. Vzhledem k piitomnosti odlehlych
bodi byly do testovani zavislosti zahrnuty méfené ryhy kratsi nez 350 m. Byl
zvolen mocninny typ regresni funkce (viz graf ¢. 1).

Graf 1: Zavislost délky ryhy na jejim objemu — ryhy kratsi nez 350 m
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Zdroj: Vlastni
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Pro métené DSO kratsi jak 350 m ma regresni vztah tvar:
V =0.0342 . L1320 (2)

kde: L  délka ryhy [m],
V  objem ryhy [m3].

Vztah plati pro sirokoradkové plodiny za predpokladu vyskytu pfivalové srazky
v druhém obdobi C faktoru.

Podobny vztah publikoval Capra et al. (2009). Na velkém vzorku témér
200 ryh méfenych v Italii béhem let 1995 az 2007 zjistil silny vztah mezi obje-
mem a délkou ryhy.

Délka ryhy, ktera vstupuje do vyse uvedeného vztahu, byla predikovana na
zékladé zavéra uvedenych ve studii ,,Vymezeni pfispivajicich ploch nad zavéro-
vymi profily erozné ohrozenych drah odtoku na orné piadé pro potieby Ramcové
smérnice pro vodni politiku 2000/60/ES* (Ekotoxa 2011). V této studii byly
identifikovany erozné ohrozené ryhy na plose celé CR a bylo konstatovano, Ze
dochazi k jejich vzniku nejcastéji od velikosti prispivajici plochy 3 ha. Dale
pomoci funkce Flow Accumulation (akumulace odtoku) dostupné v prostiedi
ArcMap byly v zajmovém tzemi lokalizovany potencidlni efemerni ryhy a odec-
teny jejich délky. Podle vztahu (2) a néasledného pfepoc¢tu objemu oderodované
zeminy na hmotnost byla vypoctena ztrata pudy z hlubokych efemérnich ryh.

Vysledky

Obrazek 5: Identifikace erozné ohrozenych drah soustfedéného povrchového od-
toku v k. 0. Sardice
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v

V tabulce ¢. 1 jsou uvedeny vSechny identifikované erozné ohrozené DSO
vCetné vycisleni jejich prispivajici plochy a predikované délky a ztraty pudy.

Na zékladé postupti popsanych v predchozi kapitole bylo pomoci nastroje
akumulace odtoku na blocich orné pidy v katastru Sardic identifikovano 13
erozné ohroZenych drah soustfedéného povrchového odtoku (obrazek ¢. 5), kde
by v pripadé péstovani Sirokoradkovych plodin a prichodu pfivalové srazky
v obdobi kratce po zaseti plodiny vznikly efemérni ryhy.

Tabulka 1: Vysledné parametry a ztrata pudy z efemérnich ryh

Oznacent Velikost p’fisp. Predik. ,dé’lka Objem efemérni Ztrét/a p’ﬁd/y
DSO plochy ryhy efemérni ryhy ryhy [mg] z efemérni ryhy
[ha] [m] [t]

DSO1 47 150,0 25,6 41,0
DSO2 11,8 189,0 34,7 55,6
DSO3 8,1 214,0 40,9 65,5
DSO4 37,6 870,0 260,9 417,5
DSO5 26,7 651,0 177,9 284,7
DSO6 11,5 314,0 67,9 108,7
DSO7 5,7 112,0 17,4 27,8
DSOS 24.9 583,0 153,8 246,1
DSO9 7,6 254,0 51,3 82,1
DSO10 438 100,0 15,0 24,0
DSO11 20,0 478,0 118,3 189,3
DSO12 20,5 451,0 109,6 175,3
DSO13 12,5 344,0 76,6 122,6

Pro pfispivajici plochy jednotlivych erozné ohrozenych DSO byla vypoctena
ztrata pudy zpisobena plosnou erozi. Déale bylo vycisleno procentualni na-
vySeni plosné eroze z prispivajicich ploch predikovanou erozi z efemérnich ryh.
Jak je vidét v tabulce ¢. 2, pohybuje se toto navySeni od 11,9% po 103,3%.

Tabulka 2: Procentualni vyjadfeni navyseni plosné eroze z prispivajici plochy
eroznich ryh o erozi z efemérnich ryh

Ro¢ni ztrata piady Procento navyseni
Oznaceni | z prispivajici plochy Ztrata pudy predikované eroze
DSO ryhy — plosnd eroze | z efemérni ryhy [t] | v pfipadé zahrnuti eroze
[t-rok™!] z efemérnich ryh [%)]
DSO1 92,8 41,0 44,1
DSO2 123,6 55,6 45,0
DSO3 63,4 65,5 103,3
DSO4 2052,1 4175 20,3
DSO5 1296,8 2847 22,0
DSO6 467,7 108,7 23,2
DSO7 234,3 27,8 11,9
DSO8 772,1 246,1 31,9
DSO9 340,1 82,1 24,1
DSO10 102,7 24,0 23,3
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Roc¢ni ztrata pady Procento navyseni
Oznaceni | z prispivajici plochy Ztrata pudy predikované eroze
DSO ryhy — plos$né eroze | z efemérni ryhy [t] | v pfipadé zahrnuti eroze
[t-rok 1] z efemérnich ryh [%)]
DSO11 1009,6 189,3 18,7
DSO12 1196,6 175,3 14,6
DSO13 466,3 122,6 26,3

Diskuse a zavér

Jak ukazuji zavéry provedenych méfeni, mohou ztraty ptdy zptisobené vznikem
hlubokych efemérnich ryh dosahovat, nebo i prevySovat ztraty pudy udévané
dostupnymi modely slouzicimi pro vypocet plosné ztraty pudy. Zde prezento-
vané zaveéry potvrzuji i zahraniéni vyzkumy. Napi. Vandaele (1996) v ramci
rozsahlého vyzkumu dospél k zavéru, ze efemérni ryhy jsou casto dominantni
slozkou celkové ptdni eroze na zemédélskych pozemcich. Z dévodu vyznamu
problematiky a velkého rozsifeni erozné ohrozenych drah soustfedéného po-
vrchového odtoku v Ceské republice je nutny dalsi vyzkum téchto hlubokych
ryh.

V ramci tohoto ¢lanku byla popsana metoda pro lokalizaci erozné ohroze-
nych DSO. Hydrologické analyzy v ramci geografickych informacnich systémi
mohou v praxi slouzit pro prvotni analjzu feSeného tizemi. Zjednodusi a urychli
se nasledny prizkum lokalit, kde je nutné navrhnout stabilizaci drah soustfedé-
ného povrchového odtoku. Korektni navrh stabilizace DSO a vhodny manage-
ment puady pak slouzi jako ¢inné opatfeni proti vzniku efemérnich ryh. Tato
opatreni se projevi snizenim celkové ztraty pidy ze zemédélskych pozemku
a poklesem objemu povrchového odtoku pti pfivalovych srazkach.
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The Assessment of Soil Losses by Ephemeral Gully
Erosion

Small channels attend to be created due to concentrated runoff from fields.
These are named ephemeral gullies. Ephemeral gully can be easily filled by nor-
mal tillage and then reform again in the same location by additional runoff
events. Therefore ephemeral gully disappears due to tillage and appears again
after rainfall during the growing season. This issue has been discussed widely
abroad. The problematic of ephemeral gully was not yet described in condi-
tions of Czech Republic. Hydrologic analyses in geographic information sys-
tem ArcGIS are useful tools for identifying sites with potential for creation
of ephemeral gullies. A statistically significant relationship was determined
on the basis of ephemeral gully direct measurements. The relationship can be
used to predict ephemeral gully soil loss. The measurements had shown that
the ephemeral gully soil loss can significantly exceeds the predicted soil loss
by available models witch calculates interrill soil erosion. The models outputs
are often interpreted as a value of the total soil loss from the surface.

Keywords: water erosion, ephemeral gully, sheet erosion, concentrated sur-
face runoff, soil loss
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The Surface Quality of the Deep
Hole Drilling
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Abstract

Deep hole drilling by gun-barrel drill influences properties of the drill
hole by a number of factors. Attendant phenomena in deep hole drilling
influence both mechanical properties and the quality of the hole, as well as
the efficiency of the drilling process. This paper concentrates on the ana-
lysis of the surface quality of the deep hole after deep hole drilling.
This work provides differences in the parameters of surface roughness
and waviness at different diameters of gun barrels and at different pres-
sures of plasma nitriding. The results point out changes in the parameters
of surface roughness and waviness along the whole length of the barrel.
The paper also focuses on the surface imperfection of the hole. Defects
in the bore of the gun barrel are analysed in more detail.

Kli¢ova slova: parameters of surface roughness, deep hole, gun bar-
rel

Introduction

Deep hole drilling is a technological process for producing a semi-produced
material for gun barrels. The quality of deep hole in deep hole drilling de-
pends on many factors, which influence the production process. The main
influencing factors are methods and system of the drilling, accuracy of ma-
chines, cutting conditions, material the gun barrel is made of, cutting fluid
and also concomitant phenomena caused by the deep hole drilling process.
The attendant phenomena of deep drilling include misalignment
between the tool and the workpiece, dynamical disturbance; bell mouth forma-
tion at the beginning of drilling and better quality surface of the bore (Dend
2001, 1165-1188).

This article focuses on changing parameters of surface roughness among
various diameters of barrels and with different pressures of plasma nitriding.
Imperfections come into being and they decrease the overall quality of the sur-
face due to the cutting process.

162
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Materials and Methods

A carbon alloy steel 32CrMoV12-10 in the form of bars was used as workpiece
material. Chemical composition of this steel is displayed in Table 1. Four bar-
rels were prepared with different diameters: two barrels with diameter 5.5 mm
and next two with diameter 6.5 mm. These barrels were drilled by a gun
drill. All barrels were plasma nitrided to increase surface hardness. Pressures
of plasma nitriding were 400 Pa and 700 Pa (Pokorny 2011, 69-76).

Tab. 1 Chemical composition of steel 32CrMoV10-12

| [ C [ Mo | S [ G [ Ni [ Mo [ Cu | P [ S |
Content 0.35 - | 0.6 + 017 - | 0.9 + max. 0.15 + max. max. max.
[%] 0.40 0.80 0.37 1.2 0.5 0.2 0.3 0.03 0.03

Preparing of samples

Gun barrels were cut off into parts (rings) after plasma nitridation as shown
in Figure 1. The length of the barrels was 500 mm and the barrels were cut
off into 41 samples. The length of the first sample was 17 mm, the others were
10 mm (39 samples); 2 mm were reserved for the cutting disk. The lengths
of the samples from the muzzle of the barrel were 18, 30, 42, 54, 66, 78, 90,
..., 450, 462, 474, 486 and 500 mm. The length of the last sample was 13 mm.

Fig. 1 Scheme of cutting samples
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All of these ring samples were axially cut into two parts in that way the cut-
ting plane passed through the axis of the bore (the axis of the bore was lying
in the plane of the cut, it is shown in Figure 2). One part of the samples
was used for measurement of the quality of the surface and the second part
of samples was used for the other experiments (Pokorny 2011, 717-720).

Measurement method

Measuring surface roughness of the bore barrel was implemented by relative
methods (2 dimensional) and the Surtronic 25 machine was used. Parameters
of surface roughness were measured on the surface of the bore in the direction
of the axis; there were 5 places along the perimeter (Figure 3). For results
of the profile, Talyprofile Platinum was used. Single points in Figures 4 to 7,
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mean values from five measurements shown on each of the samples.

Fig. 2 Sample after axial cutting Fig.3 Places for measurement
of surface roughness

Results and discussion

Barrel with diameter of 5.5 mm; pressure of plasma nitridation
400 Pa and 700 Pa

Values of surface roughness Ra of the gun barrel in drilling length are shown
in Figure 4. Parameter of surface roughness Ra of the barrel with diameter
of 5.5 mm: pressure of plasma nitridation 700 Pa obtains values from 0.33 ym
up to 0.85 um. In the case of the barrel with pressure of plasma nitridation
400 Pa, lower values of surface roughness from 0.21 pym up to 0.61 um were
detected. Parameters of surface roughness of the barrels were higher at the be-
ginning of drilling the barrels and successively deep 50 mm go down. Values
of surface roughness of the barrel with diameter of 5.5 mm with pressure
of plasma nitridation 700 Pa in length from 50 mm up to 400 mm were about
0.5 pm. Values of surface roughness of the barrel with diameter of 5.5 mm:
pressure of plasma nitridation 400 Pa were lower about 0.27 um. The exception
was higher surface roughness of the bore in drilling length of 240 mm, 252 mm
and 264 mm from the muzzle of the barrel with a pressure of plasma nitrida-
tion 700 Pa. The next exception was surface roughness of the bore in drilling
length of 156 mm by the barrel with diameter of 5.5 mm with pressure plasma
nitridation 400 Pa. The parameter of surface roughness increased at the end
of drilling in the case of both barrels; the barrel with diameter of 5.5 mm
and pressure of plasma nitridation 400 Pa had the value 0.6 pm; the barrel
with pressure of plasma nitridation 700 Pa had the value 0.84 pm.

Values of surface waviness in the drilling length of the barrel are shown
in Figure 5. Parameters of surface waviness Wa of the barrel with diameter
of 5.5 mm: pressure of plasma nitridation 400 Pa was achieved from 0.18 pm
up to 0.38 pm. In the case of the barrel with pressure of plasma nitridation
700 Pa higher values of surface waviness were found out Wa from 0.3 pm up
to 0.7 pm. Values of surface waviness were higher at the beginning of drilling
of the barrel but after that they successively went down in the drilling length
45 mm.
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Fig. 4 Values of surface roughness Ra of a plasma nitrided barrel with diameter
of 5.5 mm
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Fig. 5 Values of surface waviness Wa of a plasma nitrided barrel with diameter
of 5.5 mm
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Parameters of surface waviness of the barrel with diameter of 5.5 mm: pres-
sure of plasma nitridation 700 Pa from the drilling depth 50 mm up to 400 mm
were in the range from 0.3 pm up to 0.5 pm. The range of values for the bar-
rel with a pressure of plasma nitridation 400 Pa was lower from 0.14 pm up
to 0.30 pm. Values of surface waviness increased at the end of the barrel;
the parameter of the barrel with pressure of plasma nitridation 400 Pa was
0.32 pm; parameter of plasma nitridation 700 Pa was 0.72 pm.
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Barrel with diameter of 6.5 mm: pressure of plasma nitridation
400 Pa and 700 Pa

Process parameters of surface roughness Ra in the drilling length of the barrel
with diameter 6.5 mm with different pressure of plasma nitridation are shown
in Figure 6. Values of surface roughness of the barrel with pressure of plasma
nitridation 700 Pa were from about 0.3 ym up to 0.93 pm. In the case of the bar-
rel with pressure of plasma nitridation 400 Pa, parameters of surface roughness
were lower; from 0.19 pym up to 0.58 pm.

Process values of surface roughness Ra of the barrels were similar to values
Ra of plasma nitrided barrels with diameter 5.5 mm. The values of surface
roughness were higher at the beginning of drilling but then they went down
in the drilling length from 60 mm up to 80 mm. Parameters of surface rough-
ness on the barrel with pressure of plasma nitridation 700 Pa fluctuated around
0.45 pm in the drilling length from 60 mm up to 400 mm from the muzzle
of the barrel. Values were lower and fluctuated around 0.3 pym on the barrel
with pressure of plasma nitridation 400 Pa.

Fig. 6 Values of surface roughness Ra of a plasma nitrided barrel with di-
ameter of 6.5 mm
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Exceptions were higher values of surface roughness in the middle of the bar-
rels. Parameters of surface roughness were 0.58 pm in distance 240 mm from
the muzzle of the barrel in the case of the barrels with pressure of plasma
nitridation 700 Pa.

Parameters of surface roughness were 0.45 pm in the drilling length 240 mm
from the muzzle of the barrel on the barrel with pressure of plasma nitridation
400 Pa. Measured values of surface roughness increased at the end of drilling
in the case of both barrels; the barrels with a pressure of plasma nitridation
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400 Pa had values 0.58 um, the barrels with pressure of plasma nitridation
700 Pa had values 0.92 pm.

Fig. 7 Values of surface waviness Wa of a plasma nitrided barrel with diameter
of 6.5 mm

® Gun Barrel 6.5 mm, Pressure 400Pa A Gun Barrel 6.5 mm, Presure 700 Pa

1,0 - =
E 0,8 -
2 A
2 0,6 - A ad
E ® A AA - b o ©
> o, A2 A4 ef a4, 4 A

0.4 lAde A
v A
® L )
€02 4
(73]

0,0

0 100 200 300 400 500

Length of Gun Barrel [mm]

Values of surface waviness of the barrel are shown in Figure 7. Values of sur-
face waviness Wa of the barrel with diameter of 6.5 mm: pressure of plasma
nitridation 400 Pa achieve from 0.26 pym up to 0.56 pm. In the case of the bar-
rel with pressure of plasma nitridation 700 Pa, values of surface waviness were
higher at the beginning of drilling of the barrel but after that they succes-
sively went down up to the length 50 mm. Parameters of surface waviness
of the barrel with diameter of 6.5 mm: pressure of plasma nitridation 700 Pa
in the drilling length 50 mm to 420 mm were in the range from 0.33 pm up
to 0.52 um. Process values of the barrel with pressure of plasma nitridation
400 Pa were lower from 0.26 pym up to 0.48 um. Values of surface waviness
increased at the end of the barrel; the parameter of the barrel with pressure
of plasma nitridation 400 Pa was 0.56 pm; the parameter of plasma nitridation
700 Pa was 0.92 pm.

Imperfection surface of drilling bore

There are imperfections on the surface of the bore. Imperfections of this type
(Geometrical product specification):

- scratch — track after the drilling tool on the surface of the bore
- impaired quality of the surface

- hollows or elevation on the surface of the bore
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The scratch on the surface of the bore could be caused by vibration
of the drilling tool. There are places with a smaller range of high deviation
and subsequent surface with increased deviation of unevenness on the profile
of the surface where a change of surface roughness is obvious. Hollows reach
depth of up to 1.8 pm. Parts of surface, caused during drilling with unstable
moving of the tool, have higher deviation of unevenness on the surface in com-
parison with places where there is a stable process of drilling.

Fig. 8 Scratches on the surface of the bore
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The other examples of imperfection which exist on the surface of the bore
are hollows or elevation.

Fig. 9 3D projection with a hollow on the surface of the bore

In general, the hollows appear in the shape shown in Figure 9. These types
of hollows were probably created due to pulling out material from the sur-
face of the bore. This can happen due to the imperfections in the material
of the gun barrel or because the hollow is connected with the process of drilling
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with improper cutting conditions. These hollows are about 30 pm deep, 0.6 mm
long and about 0.4 mm wide (it is shown in Figure 10). There can be prob-
lems with the removal hollows because it is necessary to enlarge the diameter
of the bore up to about 0.06 mm. In the case of some technological processes
carried out after drilling of the bore they may not be fulfilled and that is why
the type of the defect can affect the quality of the bore surface.

Fig. 10 Profile with a hollow on the surface of the bore
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If defects are not removed the range of the defects will have an effect
on the future function of the hole.

Conclusion

It has been experimentally demonstrated that there is a change in the quality
of surface in different lengths of the barrels. Values of surface roughness were
lower in the middle of the barrel in case of the barrels with pressure of plasma
nitridation 400 Pa, then in case of barrels with pressure of plasma nitridation
700 Pa. Parameters of surface roughness were lower in case of the barrel with
diameter of 6.5 mm at the beginning of drilling, but on the other hand values
of surface roughness were higher at the end of drilling. This trend of changing
of surface roughness is shown in Table 2.

Tab. 2: Limit values of surface roughness of barrels after drilling bore

Diameter of Pressure Surface roughness Ra [um]
barrel [mm] nitridation | At the beginning | In the middle | At the end
[Pa] of barrel of barrel of barrel
5.5 400 0.56 0.22 = 0.32 0.60
700 0.60 0.38 +~ 0.65 0.85
6.5 400 0.45 0.20 +- 0.40 0.58
700 0.58 0.30 = 0.60 0.90

Process values of surface roughness in drilling length of the barrel have a very
similar trend, but one value of surface roughness is different at the beginning
and at the end of the bore. Values of surface roughness reach very similar
values in the middle of the barrel and these values are lower on the barrel with
diameter of 5.5 mm and pressure of plasma nitridation 400 Pa.
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Tab. 3: Limit values of surface waviness of barrels after drilling bore

Diameter of Pressure Surface roughness Wa [um)]
barrel [mm] nitridation | At the beginning | In the middle | At the end
[Pa] of barrel of barrel of barrel
5.5 400 0.36 0.14 = 0.30 0.32
700 0.52 0.30 = 0.48 0.66
6.5 400 0.52 0.28 + 0.48 0.56
700 0.48 0.28 = 0.54 0.96

The barrel with diameter of 5.5 mm has a lower range of values of surface rough-
ness in the middle of the barrel than the barrel with the diameter of 6.5 mm.
Parameters of surface waviness Wa are lower in case of the barrel with dia-
meter of 5.5 mm. Surface waviness generally shows a higher range of values
than the surface roughness in the drilling length of the bore. Values of surface
waviness are very similar in the case of barrels with diameter of 6.5 mm with
pressure of plasma nitridation 400 Pa and 700 Pa. On the other hand, values
of surface waviness are higher on barrels with diameter of 5.5 mm with a pres-
sure of plasma nitridation 700 Pa. The comparison of surface waviness between
different diameters and pressures of plasma nitridation are shown in Table 3.

Based on experimental results, it can be seen that drilling and following
plasma nitridation have an influence on the values of surface roughness and sur-
face waviness along the length of the barrel. The depth of the nitriding process
can have an influence on surface roughness in the way that during nitridation
with small diameter discharge it is able to reach only certain depth of the bore.

Surface roughness changes and surface imperfections in the form of scratches,
hollows and elevations have to be eliminated by following technological
operations during surface barrel finishing to ensure required quality of the hole
surface.
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Kvalita otvoru povrchu po hlubokém vrtani

Vrtani hlubokych otvord hlaviiovym vrtakem ovliviiuje vlastnosti vrtaného
otvoru celou fadou faktorti. Priuvodni jevy pfi vrtani hlubokych otvora maji
vliv na mechanické vlastnosti, kvalitu povrchu vrtaného otvoru a efektivnost
procesu vrtani. Prispévek je zaméfen na analyzu kvality povrchu otvoru po
hlubokém vrtani. Jsou uvedeny zmény parametrt drsnosti a vlnitosti povrchu
u riznych primért hlavni pfi rdznych tlacich plazmové nitridace. Vysledné
hodnoty parametrii drsnosti a vlnitosti povrchu vyvrtu jsou vyhodnocovany
po celé délce hlavné. Dale prispévek pojednéva o nedokonalostech povrchu
vyvrtu hlavné. Jsou zde podrobnéji analyzovany defekty v otvoru vyvrtu hlavné.

Keywords: parametry drsnosti povrchu, hlaveri, hluboké vrtani

Contact address of the author:

Eng. Ondiej Klanica, Department of Mechanical Engineering, Faculty of Mi-
litary Technology, University of Defence, Kounicova 65, Brno 612 00, e-majil:
ondrej.klanica@unob.cz

KLANICA, O., E. SVOBODA and P. BARTOSIK. The Surface Quality
of the Deep Hole Drilling. Littera Scripta. 2013, 6(2), 162-171. ISSN 1805-
9112.




Sledovani pribéhu infiltraé¢ni schopnosti
pudy v trvalém travnim porostu
a v porostu rychle rostoucich drevin
béhem vegetacniho obdobi roku 2011

Tomas Masicek, Frantisek Toman, Martina Vicanova

Mendelova univerzita v Brné

Abstrakt

Cilem pfispévku je zhodnotit pribéh infiltra¢ni schopnosti pidy na vy-
branych lokalitdch Vysociny, konkrétné v méstské casti Bystfice nad
Pernstejnem — Domaninek a v k. . Sazomin 7 km jihovychodné od Zdaru
nad Sazavou. Pro stanoveni a vyhodnoceni infiltra¢ni schopnosti ptidy na
zédjmové lokalité bylo provadéno méfeni vytopové infiltrace pudy pomoci
dvouvalcové metody. Pro vyhodnoceni vytopové infiltrace byly pouzity
graficko-empirické rovnice dle Kostjakova. Souc¢asné s kazdym méfenim
infiltrace byl provadén odbér neporusenych ptdnich vzorkt pomoci Ko-
peckého valecku z hloubek 10, 20 a 30 cm pro laboratorni stanoveni fyzi-
kélnich vlastnosti pidy a porusenych pidnich vzorkd z povrchové vrstvy
pro stanoveni obsahu humusu. Naméfené hodnoty se dale zpracovavaly
tabulkové a graficky. V praméru rychlejsi vsak vody do pudy ve vegetac-
nim obdobi 2011 byl prokdzan na pozemku s trvalym travnim porostem.
Jako rozhodujici ¢initel ovliviiujici infiltrac¢ni rychlost v trvalém travnim
porostu se ukazala okamzitd vlhkost pudy. V porostu rychle rostoucich
dfevin nebyl prokazan rozhodujici vliv konkrétni fyzikalni charakteristiky
pudy na rychlost infiltrace.

Klic¢ova slova: pida, infiltra¢ni schopnost pudy, fyzikalni vlastnosti
pidy, trvaly travni porost, rychle rostouci dieviny

Uvod

Vstup vody do pidy (infiltrace) zavisi na fadé ptdnich vlastnosti a charakte-
ristik, které jsou s vodou navzajem spjaty. Vzajemné ovliviiovani pidy s vodou
zéavisi na podminkach pohybu vody v ptidné-horninovém prostiedi a na schop-
nosti piidy po urcitou dobu poutat & trvale zadrzovat vodu (Vopravil, Khel
a Holubik 2011). Zrychleny odtok vody v disledku snizené infiltra¢ni schopnosti
pudy ve spojitosti se stale castéj§im nerovnomérnym rozdélenim srazek béhem
roku ma za nasledek nevyrovnanost vlahovych poméra pidy se vsemi ekologic-
kymi dusledky. Proto vyzkum a nésledné podpora infiltra¢ni schopnosti pud,
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jakozto prostfedi sehravajiciho vyznamnou roli v hydrologickém cyklu krajiny
a rozhodujiciho o velikosti povrchového odtoku, mé své opodstatnéni.

Cilem pfispévku je zhodnotit prubéh infiltraéni schopnosti ptidy béhem ve-
getaéniho obdobi roku 2011 v porostu rychle rostoucich dfevin (RRD) a v tr-
valém travnim porostu (TTP).

Material a metodika
Popis zajmového tzemi

Lokalita Domaninek — pozemek ,Pod letistém“, na kterém bylo provadéno
méfeni infiltrace, patfi do méstské ¢asti obce Bysttice nad Pernstejnem. Mésto
se nachézi na jihovychodnim okraji Ceskomoravské vrchoviny, asi 20 km vy-
chodné od Zd4aru nad Sazavou. Pozemek lezi v nadmotské vysce 530-544 m n. m.
Zajmové tzemi je mirné svazitého charakteru. Plantaz rychle rostoucich die-
vin je zaloZzena na orné pudé, kde byly diive péstovany prevazné obiloviny
a brambory. Jedna se o monokulturni plantaz v CR nejpouzivanéjsiho rychle
rostouciho topolového klonu J-105 (P. nigra x P. mazimowiczii). Porost na
pozemku Pod letistém je desetilety.

Zajmova lokalita ,U Jasana“ s trvalym travnim porostem se nachazi na
Ceskomoravské vrchoving 7 km jizné od Zdaru nad Sézavou na jizni hranici
CHKO Zdarské vrchy, mezi obcemi Vatin a Sazomin v katastralnim tGzemi Sa-
zomin. Pokusny pozemek je mirné svazitého charakteru s vsesmérovou expozici.
Experimentalni plocha se nachazi v nadmotské vysce 560 m n. m.

Dle Atlasu podnebi Ceska (Tolasz 2007) se priimérna roéni teplota vzduchu
na obou lokalitach pohybuje v rozmezi 6-7°C a ro¢ni thrn srézek ¢ini v dlou-
hodobém priméru 600-650 mm.

Zajmové pozemky jsou charakterizovdny kédem bonitované ptidné-ekolo-
gické jednotky (BPEJ) 7.29.11. Podle vyhldsky Ministerstva zemédélstvi ¢. 327/
1998 Sb., kterou se stanovi charakteristika bonitovanych ptdné ekologickych
jednotek a postup pro jejich vedeni a aktualizaci, ve znéni vyhlasky ¢. 546,/2002
Sb. vyjadiuje tento kéd néasledujici charakteristiky:

e klimaticky region: MT 4, mirné teply, vlhky,

e hlavni pidni jednotka: kambizemé modalni eubazické az mezobazické,
stfedné tézké az stfedné tézké lehci, bez skeletu az stiedné skeletovité,
s prevazujicimi dobrymi vldhovymi pomeéry,

e sklonitost: mirny sklon (3-7°),

e expozice: VSeSmErova expozice,

o skeletovitost: bezskeletovita s piimeési, slabé skeletovita
e hloubka pidy: hluboké, stfedné hluboka.

TTP byl na jafe roku 2011 pfihnojen siranem amonnym (6. 4.) a ve dvou
davkach mocivkou (13. 4., 18. 6.). Pokos porostu byl proveden 18. 5., 14. 6.
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a 31. 8. nasledovany druhy den sklizni sendze. V porostu RRD nebyly uplatio-
vany zadné agrotechnické operace.

Metodika

Pro stanoveni a vyhodnoceni infiltra¢ni schopnosti pidy na zajmové lokalité
byla provadéna méfeni vytopové infiltrace ptidy pomoci dvouvalcové metody
dle standardni metodiky (Kutilek 1988). Kvili statistické prikaznosti byly
pouzity tfi soupravy soustfednych valct s primeérem vnitiniho vélce 30 cm
a vnéjsiho 55 cm. Pro vyhodnoceni vytopové infiltrace byly pouzity empirické
rovnice dle Kostjakova. Z polnich méfeni byla stanovena zavislost rychlosti in-
filtrace v na ¢ase t. Vyjadfeni této zavislosti pomoci empirickych rovnic Kostja-
kova podrobné uvadi Kutilek, Kurdz a Cislerova (1993), Valis a Salek (1970),
Velebny a Novék (1989) aj. Vysledky infiltra¢nich pokusi jsou prezentovany
v podobé grafi s logaritmickym méfitkem s prolozenim hodnot mocninnou
funkci a vypoctem rovnice regrese.

Soucasné s infiltra¢nimi pokusy byly na experimentalnich plochach z pud-
niho profilu z hloubek 10, 20 a 30 cm provadény pomoci Kopeckého fyzikalnich
véleckt dle metodiky Pokorného a kol. (2007) odbéry neporusenych pudnich
vzorkt. Pidni vzorky byly z kazdé hloubky odebirany ve tfech opakovanich.
Z vysledkt ziskanych v laboratofi byly dle Zbirala a kol. (2004) provedeny
vypocty vybranych fyzikalnich parametra pudy, jako jsou objemova hmotnost
redukovand, okamzita vlhkost ptdy, pérovitost, kapilarni, semikapilarni, ne-
kapilarni péry a provzdusnénost. Proveden byl také zrnitostni rozbor. Z od-
béru poruSenych ptdnich vzorkt byl dle Zbirala a kol. (2004) stanoven ob-
sah humusu. Rozbor neporusenych i porusenych ptidnich vzorki byl proveden
v laboratoii Ustavu agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rostlin
Agronomické fakulty Mendelovy univerzity v Brné.

Vysledky

Za ucelem posouzeni infiltra¢ni schopnosti ptdy na zadjmovych lokalitach byla
v roce 2011 v obdobi od kvétna do fijna uskutecnéna celkem ¢tyfi méfeni, a to
vzdy ve tfech opakovanich. Infiltra¢ni pokusy spolu s odbérem pudnich vzorku
byly v porostu RRD provedeny 11. 5., 29. 6., 23. 8. a 20. 10. a v TTP 12. 5.,
28. 6., 24. 8. a 19. 10. 2011.

Zakladni charakteristiky pudy

Ptda na plantazi RRD na lokalité ,,Pod letistém“ byla dle Novakovy zrnitostni
klasifikace (Janddk, Pokorny a Prax 2009) vyhodnocena jako ptida pis¢itohli-
nitd. Podil jilnatych ¢astic (< 0,01 mm) byl v hloubce 10 cm 25,2 %, ve 20 cm
25,5 % a ve 30 cm 25,3 %. Pida s TTP byla v celém sledovaném profilu vy-
hodnocena také jako pisc¢itohlinitd s obsahem jilnatjch ¢astic v 10 cm 23,7 %,
ve 20 cm 27,1 % a v hloubce 30 cm 26,5 %.

Ze zakladnich charakteristik piidy byl sledovan také obsah humusu, ktery
se s rostouci hloubkou snizoval. Na pozemku RRD byl obsah humusu v 10 cm
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1,43 %, ve 20 cm 0,99 % a ve 30 cm 0,59 %, dle Jandéka, Pokorného a Praxe
(2009) se jedna o ptdu slabé humézni. V TTP byl zjistén obsah humusu v 10 cm
3,26 %, ve 20 cm 0,76 % a ve 30 cm 0,19 %, coZ znadi ptidu v 10 cm stfedné
humézni a v hloubkéach 20 a 30 cm slabé humdzni.

Fyzikalni charakteristiky pid vyhodnocené na podkladé rozbord neporu-
Senych pudnich vzorkti odebranych z pokusnych pozemki v jednotlivych ter-
minech méreni jsou uvedeny v tabulkich ¢. 1 az 4. Zvyraznény jsou hodnoty
fyzikalnich charakteristik, u kterych byla prekro¢ena mezni hodnota dle Lhot-
ského (2000). U objemové hmotnosti redukované je kritickd hodnota pro pudy
pis¢itohlinité nad 1,55 g.cm ™2, pro pérovitost pod 42 % obj. Provzdusnénost by
se u orni¢nich horizontd v dobrém kulturnim stavu méla pohybovat v rozmezi
18-24 % obj. a minimdlni obsah vzduchu by nemél klesnout pod 9 % (Jandak,
Pokorny a Prax 2009).

V priméru nejvyssi hodnoty okamzité vlhkosti ptady byly v porostu RRD
zaznamenany v prvnim terminu méfeni s postupnym snizovanim v pribéhu
vegetacéniho obdobi. Maximélni hodnota byla dosazena 11. 5. ve 30 cm (28,09 %
obj.) a miniméln{ v poslednim terminu méteni ve 30 cm (8,22 % obj.). TTP
se vyznacuje vyrovnanéjsi okamzitou vlhkosti piidy béhem sledovaného obdobi
v priiméru s nejvyssimi hodnotami v fijnovém terminu méfeni a nejnizsimi pti
srpnovém méfeni (plny vzrist porostu TTP tyden pied tfetim pokosem). Na
obsah vody v pudé méa kromé samotnych srazkovych thrnu vliv také vyvojova
faze daného porostu se svoji vlahovou potfebou a naslednym odcéerpanim vody
z pudniho profilu béhem vegetac¢ni sezony.

Dulezitym faktorem, ktery se odrazi na infiltraéni schopnosti pudy, je jeji
zhutnéni. O stavu pudy z uvedeného hlediska ze sledovanych charakteristik vy-
povida objemova hmotnost redukovana a pérovitost. Hodnoty objemové hmot-
nosti redukované na obou pozemcich dle o¢ekavani s hloubkou postupné narti-
staly. Na pozemku RRD byla v hloubce 20 a 30 cm (s vyjimkou 23. 8. ve 30 cm)
prekrocena Lhotského kritickda hodnota ve vSech ¢tyfech terminech méfeni. Ve
svrchni vrstvé mezni hodnoty pro pidy piscitohlinité prekroceny nebyly. V' TTP
nejvyssi hodnoty objemové hmotnosti redukované prekracujici kritické hodnoty
dle Lhotského (2000) pro ptidy pis¢itohlinité byly zjistény pouze 28. 6. ve 30 cm
a 24. 8. ve 20 a 30 cm.

Tabulka 1: Fyzikdlni charakteristiky ptdy (kvéten)

Termin odbéru pidy 11. 5. 2011 12. 5. 2011
Pozemek RRD TTP
Hloubka odbéru [cm] 10 20 30 10 20 30

ObJemO"a,hmOtn?S; 149 | 1,63 | 1,64 | 141 | 148 | 1,38
redukovana [g.cm™°]

Okamzita vlhkost [% obj.] 22,74 | 25,96 28,09 | 23,43 | 23,56 | 20,23
Pérovitost [% obj.] 44,60 | 40,22 | 39,77 | 47,33 | 44,45 | 48,93
Kapilarni pory [% obj] 26,72 | 28,27 | 28,33 | 34,09 | 32,79 | 26,14
Semikapilarni pory [% obj] | 10,48 | 7,41 | 6,82 | 855 | 7,20 | 11,67
Nekapilarni péry [% obj.] 7,39 4,54 4,63 4,69 4,46 11,12

Provzdusnénost [% obj.] 21,86 | 14,26 | 11,69 | 23,89 | 20,88 | 28,70
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Tabulka 2: Fyzikalni charakteristiky pidy (Gerven)

Termin odbéru pidy 29. 6. 2011 28. 6. 2011
Pozemek RRD TTP
Hloubka odbéru [cm] 10 20 30 10 20 30
Objemové hmotnost 1,39 | 1,63 | 1,71 | 129 | 1,53 | 1,56
redukovand [g.cm ™|

Okamzita vlhkost [% obj.] 22,86 | 23,07 16,07 | 21,40 | 19,90 | 18,22
Pérovitost [% obj.] 48,73 | 39,47 | 38,09 | 50,95 | 42,10 | 41,83
Kapilarni pory [% obj] 29,62 | 30,03 | 20,51 | 28,18 | 28,11 | 27,14
Semikapilarni pory [% obj] | 9,66 | 5,87 | 9,07 | 13,01 | 8,70 | 8,49
Nekapilarni pory [% obj] 945 | 3,57 | 851 | 9,76 | 528 | 6,220
Provzdusnénost [% obj.] 25,86 | 16,40 | 22,03 | 29,55 | 22,20 | 23,61

Tabulka 3: Fyzikalni charakteristiky pudy (srpen)

Termin odbéru pudy 23. 8. 2011 24. 8. 2011
Pozemek RRD TTP
Hloubka odbéru [cm] 10 20 30 10 20 30
Objemova hmotnost 137 | 1,60 | 149 | 1,37 | 1,57 | 1,69
redukovana [g.cm™”]

Okamzita vlhkost [% obj.] 19,44 20,23 18,62 | 23,90 | 17,32 15,28
Pérovitost [% obj.] 4959 | 41,29 | 45,30 | 47,98 | 41,60 | 37,16
Kapilarni pory [% obj.] 29,34 | 30,06 | 29,08 | 29,56 | 20,28 | 16,52
Semikapilarni péry [% obj.] | 12,26 7,67 9,55 13,73 | 13,36 | 12,53
Nekapilarni péry [% obj.] 8,00 3,56 6,68 4,69 7,96 8,12
Provzdusnénost [% obj.] 30,15 | 21,06 | 26,68 | 24,08 | 24,28 | 21,88

Tabulka 4: Fyzikdlni charakteristiky ptidy (¥ijen)

Termin odbéru pudy 20. 10. 2011 19. 10. 2011
Pozemek RRD TTP
Hloubka odbéru [cm] 10 20 30 10 20 30
Objemova hmotnost 146 | 1,56 | 1,92 | 1,42 | 1,47 | 1,49
redukovana [g.cm™°]

Okamzita vihkost [% obj] 17,61 | 14,35 | 8,22 | 25,11 | 23,96 | 26,48
Pérovitost [% obj.] 46,48 | 43,22 | 30,74 | 45,20 | 43,72 | 43,06
Kapilarni pory [% obj] 23,76 | 24,12 | 14,01 | 30,06 | 29,17 | 29,06
Semikapilarni pory [% obj.] | 14,90 | 13,93 | 11,55 | 9,54 | 8,81 | 7,14
Nekapilarni péry [% obj.] 7,82 5,17 5,19 5,60 5,74 6,86
Provzdusnénost [% obj.] 28,87 | 28,88 | 22,52 | 20,09 | 19,75 | 16,58

Pérovitost piidy klesala se zvysujici se objemovou hmotnosti redukovanou.
Piekroceni kritickych hodnot pérovitosti dle Lhotského (2000) na sledovanych
lokalitach koresponduje s prekrocenim kritickych hodnot objemové hmotnosti
redukované.

Péry se dle velikosti dé€li na kapiladrni, semikapilarni a nekapildrni. Nejptiz-
nivéjsi poméry pro pudu jsou, je-li celkova pérovitost rozdélena z 1/3 na péry
meziagregatové (nekapilarni a semikapilarni) a ze 2/3 na vnitroagregétové —
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kapilarni (Jandak, Pokorny a Prax 2009). Na pozemku s RRD bylo optimal-
niho zastoupeni kapildrnich pért dosazeno pouze 11. 5. a 23. 8. v hloubkéch 20
a 30 cm a 29. 6. v hloubce 10 cm. Pfiznivé poméry z hlediska zastoupeni jed-
notlivych druhd péra byly v TTP zjistény ve vSech hloubkach pidniho profilu
19. 10., 28. 6. v hloubkach 20 a 30 cm a 24. 8. v 10 cm. Pomér semikapilarnich
a nekapilarnich péri je u vSech méreni charakterizovan vétsi ¢i mensi prevahou
semikapildrnich péri nad nekapilarnimi.

Provzdusenost ptidy na pozemku RRD se v priitbéhu vegetacniho obdobi vy-
znacuje vétsim rozptylem hodnot oproti TTP. V TTP doslo k mirnému poklesu
provzdus$nénosti pod optimalni rozmezi 18-24 % obj. pouze v hloubce 30 cm
v poslednim terminu méfeni. Niz§i hodnoty provzdusnénosti blizici se az hranici
minimélni trovné obsahu vzduchu v ptdé byly zaznamenany v porostu RRD
(11. 5. ve 20 a 30 cm). V né&kolika pfipadech doslo naopak k vyraznému zvyseni
provzdusnénosti ptidy nad horni hranici optimalniho rozmezi blizici se a v jed-
nom piipadé, v porostu RRD, také presahujici hodnotu 30 % obj. Hodnoty
provzdusnénosti koresponduji predevsim s objemovou hmotnosti, pdérovitosti
a okamzitou vlhkosti.

Pii hodnoceni strukturniho stavu humusového ptdniho horizontu (tyka se
vzhledem k pidnimu typu a obsahu humusu ptdniho profilu do hloubky 20 cm)
na zakladé hodnot objemové hmotnosti redukované a pérovitosti pro stfedné
tézké a tézké pudy (Kutilek 1966) lze konstatovat, Ze piidy na obou pozemcich
byly z uvedeného hlediska ve vSech terminech méteni v hloubce 20 cm nevyho-
vujici (objemova hmotnost 1,4-1,6 g.cm-3, pérovitost 39—46 % obj.) a v RRD
aZ nestrukturni (objemova hmotnost 1,6-1,8 g.cm ™2, pérovitost 31-39 % obj.).
Dobry strukturni stav humusového horizontu byl na obou pozemcich zazname-
nan pouze ve svrchni vrstvé pudniho profilu pfi ¢ervnovém a srpnovém méfeni.

Vysledky infiltra¢nich méfeni

Graf 1: Zavislost rychlosti infiltrace na ¢ase v pribéhu vegetacni sezony 2011
(pozemek RRD , Pod letistém*)
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Graf 2: Zavislost rychlosti infiltrace na case v pribéhu vegetacni sezony 2011
(pozemek TTP ,U Jasana“)
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Prubéh infiltracnich pokusii na sledovanych lokalitach béhem vegetacni se-
zony roku 2011 je zobrazen v grafech ¢. 1 a 2. V grafech je znazornéna primérna
rychlost infiltrace (mm.min~!) v kazdém terminu méfeni v zévislosti na case.
Prabéh infiltrace je zobrazen od 1. do 100. minuty od poc¢atku méteni. Infiltra-
¢ni pokusy provadéné v ramci jednoho dne se v nékterych terminech vyznaco-
valy heterogenitou. Méfeni, vykazujici velkou odchylku od zbyvajicich, nebyla
povazovana za reprezentativni, a tudiz nebyla zahrnuta do vypoc¢tu primérné
rychlosti infiltrace.

Z grafu ¢. 1 porovnavajiciho reprezentativni hodnoty rychlosti infiltrace
v jednotlivych terminech méfeni vegeta¢niho obdobi roku 2011 v RRD vyplyva,
Ze nejnizsi rychlost vsaku vody do ptdy byla zaznamenana v tfetim terminu
méFeni (23. 8.) a nejvyssi v poslednim terminu (20.10.). V tomto terminu byla
zjisténa sice nejnizsi okamzitd vlhkost ptdy za celé sledované obdobi, ale obje-
mova hmotnost redukovand dosahovala hodnot nejvyssich. Nejnizsi infiltra¢ni
rychlost (23. 8.) byla zaznamendna naopak pii nejniz$i objemové hmotnosti
pudy a také relativné nizké okamzité vlhkosti. V poradi druhé nejnizsi rychlost
vsaku vody do pudy byla zméfena v prvnim terminu méfeni, které se vyznaco-
valo nejvyssi okamzitou vlhkosti ptiidy a v prameéru druhou nejvyssi utuzenosti.

V ptipadé TTP je z grafu ¢. 2 patrny postupny narist sledovaného ukazatele
od prvniho po tfeti méfeni s maximalni hodnotou dosazenou v srpnu (24. 8.).
S uvedenym trendem koresponduje postupné klesajici okamzitd vlhkost pud-
niho profilu v uvedeném obdobi. Nejnizsi hodnoty rychlosti infiltrace spolu
s nejvyssi okamzitou vlhkosti piidy byly zaznamendny na zac¢étku (12. 5.) a na
konci (19. 10.) vegetaéniho obdobi. Vliv objemové hmotnosti redukované, jako
ukazatele utuzenosti pudy, se v pripadé TTP také neprokazal jako rozhodu-
jici. Nejvyssi objemova hmotnost byla zaznamenana pravé v terminu s nejvyssi
infiltra¢ni rychlosti.
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Ze vzajemného porovnani primérnych rychlosti infiltrace mezi jednotlivymi
terminy méfeni na pozemku RRD a v TTP vynesenych do grafa ¢. 1 a 2 je
zfejmé, ze rychlost vsaku vody do ptdy v pribéhu vegetacni sezony nevykazuje
v ramci sledovanych porostnich typt vyznamny rozdil v rozptylu svych hodnot.

Srovnani primeérné rychlosti infiltrace za vegetacni obdobi 2011 mezi RRD
a TTP je zobrazeno v grafu ¢. 3. V priaméru vyssi rychlost vsaku vody do
pudy vykazoval pfi vzajemném porovnani TTP. Rozdil rychlosti infiltrace mezi
1. a 60. minutou méfeni mezi porostnimi typy neni ovSem vyznamny, pohybuje

se v rozmezi 3,95-0,58 mm.min".

Graf 3: Srovnani pribéhu infiltra¢ni rychlosti u RRD a TTP za celou vege-
tacni sezonu 2011
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Puda je velmi komplexni a slozity systém, kde jednotlivé faktory neptsobi
na pohyb vody izolované, ale vidy ve vzajemné interakci. Hodnoceni infil-
traénich pokust bylo zatiZeno skutecnosti nevyrovnanych pribéht rychlosti
vsaku vody do pidy mezi jednotlivymi opakovanimi proviadénymi v ramci jed-
noho dne méfeni. Na uvedeném rozptylu sledovaného ukazatele se vyznamnou
mérou podilela heterogenita ptidniho prostiedi, ktera je dana piedevsim pre-
feren¢nimi cestami (trhliny, chodby mezo- a makroedafonu) nebo prekazkami
v cesté vsakujici vody (skelet, vzduch uzavieny v pdrech, aj.), tak jak uvadi
také Dumbrovsky, Kamenickova a Podhrazska (2011). I pfes popsané skuteé-
nosti lze v nékterych pripadech vysledovat zakonitosti pohybu vody v padé
v zavislosti na fyzikalnich charakteristikach pud.

V TTP se jako rozhodujici ¢initel ovliviiujici rychlost vsaku vody do pidy
ukézala okamzita vlhkost ptdy. Vliv objemové hmotnosti redukované jako uka-
zatele zhutnéni pidy ovSem prokdzan nebyl. Soustfedime-li se pravé na oka-
mzitou vlhkost pidy jako rozhodujiciho ¢initele vsaku vody do ptudy v TTP,
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mohli bychom konstatovat, ze tato charakteristika je v daném piipadé odra-
zem roc¢niho obdobi (vyssi vlhkost ptidy na jafe a na podzim, nizsi v letnim
obdobi). Vyssi hodnoty okamzité vlhkosti pidy v jarnim a podzimnim obdobi
zpusobené nizsimi teplotami, tj. mensim vyparem vody z pudy a nizsi vlahovou
potiebou rostlin (TTP) danou také jejich vyvojovou fazi, by mohly vysvétlovat
nejnizsi infiltra¢ni schopnost pudy pod TTP v téchto obdobich a naopak.

V ptfipadé RRD nelze vysledovat jednoznacnou zékonitost mezi fyzikalnimi
charakteristikami pidy a rychlostmi vsaku vody do pidy v pribéhu vegeta-
¢ni sezony. Na infiltrac¢ni rychlosti se tak mohla vyznamnym zpisobem podilet
povrchova vrstva pudniho profilu s absenci travniho porostu v mezifadi RRD,
¢ehoz nésledkem mohla byt po srazkovych udélostech tvorba pidniho skra-
loupu zpisobujici omezeni rychlosti vsaku vody do piady. Tomu, Zze by urcitou
roli v rychlosti vsaku vody do piidy v RRD mohl sehrévat pravé pidni skraloup,
nasvédcuje rozdilnost v rychlostech infiltrace v pribéhu vegetacni sezony pri
vzajemném porovnani porostnich typt. Nejpomalejsi vsak vody do pudy v po-
rostu RRD byl zaznamenan 23. 8. (v obdobi vétsi pravdépodobnosti vyskytu
piivalovych srézek), tedy v terminu kdy v TTP byla infiltra¢ni rychlost na-
opak nejvétsi (graf ¢. 1, 2). Pusobeni fyzikdlnich vlastnosti ptdy na rychlost
infiltrace je tak v pfipadé RRD pravdépodobné prevazeno vlivem povrchové
pudni krusty a v obou porostnich typech jiz zminénou heterogenitou ptdniho
prostredi.

Mensi rozptyl hodnot rychlosti vsaku vody do ptidy v pribéhu vegetacéni se-
zony mezi jednotlivymi terminy méteni v porostu RRD a TTP popsany u grafi
¢. 1 a 2 koresponduje se zjisténimi Dumbrovského a kol. (2011) sledujicimi
rychlost infiltrace na ptudach s konvenéni a minimalizacni technologii zpraco-
vani pudy. Pfi minimaliza¢nim zpracovani pidy (podobnost s TTP a RRD ve
srovnani s konvenéné obdéldvanou ptidou) byla vySe uvedenym autorem vysle-
dovéana vétsi shoda namétrenych hodnot sledovaného ukazatele.

V primeéru vyssi rychlost vsaku vody do pidy v pribéhu vegetacni sezony
byla zaznamenéna v TTP, a to i pfes vyssi zastoupeni jilnatych ¢astic v hloub-
kach 20 a 30 cm. K lepsimu vsaku vody do pudy v TTP naopak prispiva vyssi
obsah humusu ve svrchni vrstvé ptdniho profilu. Na nizsi primérné infiltra¢ni
rychlosti v porostu RRD se mohla podilet jiz zminéna skutecnost absence trav-
niho porostu v mezifadi s nasledkem vzniku povrchové ptdni krusty vytvarejici
se predevsim pii privalovych srazkach.

Zavér

Cilem predklddaného prispévku bylo porovnat rychlost infiltrace v porostu
RRD a v TTP ve vegetacnim obdobi roku 2011. Méfeni vsaku vody do puady
probihalo vytopovou metodou dle Valise a Salka (1970) za pouziti dvou sou-
stfednych vsakovacich valct. Pro vyhodnoceni vytopové infiltrace byly pouzity
empirické rovnice dle Kostjakova (Kutilek, Kuraz a Cislerova 1993; Valis a Sa-
lek 1970; Velebny a Novak 1989). Z polnich méfeni byla stanovena zavislost
rychlosti infiltrace v na ¢ase t. Soucasné s infiltracnimi pokusy byly pfi kazdém
meéfeni na experimentalnich plochach provadény odbéry neporusenych ptadnich
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vzorkl a nasledné vyhodnoceny vybrané fyzikalni charakteristiky ptdy a pro-
veden zrnitostni rozbor. Z odbéru porusenych ptdnich vzorkt byl stanoven
obsah humusu.

Pfi porovnani rychlosti infiltrace v TTP a RRD byl v priméru rychlejsi
vsak vody do pidy ve vegetacénim obdobi 2011 prokizan v TTP, a to i pres
vyssi podil jilnatych castic v plidnim profilu. K rychlejsimu vsaku vody do
pudy v TTP mohl mimo jiné pfispét vyssi obsah humusu ve svrchni vrstveé
pudniho profilu. Jako rozhodujici ¢initel ovliviiujici rychlost vsaku vody do
pidy v TTP v pribéhu vegetacni sezony se ukazala okamzita vlhkost pidy.
Nejrychlejsi vsak vody do pidy byl zaznamenén pii srpnovém méfeni (nejnizsi
okamzitd vlhkost), naopak nejpomalejsi v mésici kvétnu a F{jnu (nejvyssi oka-
mzité vlhkosti). V pfipadé ostatnich fyzikalnich charakteristik ptidy Zadné dalsi
zévislost pozorovana nebyla. V porostu RRD nebyl prokazan rozhodujici vliv
zédné konkrétni fyzikalni charakteristiky ptudy na vsak vody do ptudy. Ptisobeni
fyzikalnich vlastnosti pidy na rychlost infiltrace v RRD je tak pravdépodobné
pfevazeno existenci povrchové pudni krusty. Je tfeba si ovSsem uvédomit, ze
vysledky Setfeni v obou porostnich typech mohou byt zatiZzeny nahodnym vy-
bérem mista provadénych experimentt, tj. pfedevSim heterogenitou ptidniho
prostiedi a také skutecnosti, zZe ptida je velmi komplexni a slozity systém, kde
jednotlivé faktory neptisobi na pohyb vody izolované, ale vzdy ve vzajemné
interakci. Ze vzajemného porovnani primeérnych rychlosti infiltrace mezi jed-
notlivymi terminy méfeni na pozemku RRD a v TTP je zfejmé, ze rychlost
vsaku vody do ptdy v pribéhu vegetacni sezony nevykazuje v ramci sledova-
nych porostnich typt vyznamny rozdil v rozptylu naméfenych hodnot.

S ohledem na slozZitost a provazanost ptisobeni mnoha faktor na prubéh
infiltrace nelze vysledovat jednoznacné zakonitosti vlivu téchto faktora na in-
filtra¢ni schopnost pudy. I pfes popsané skutecnosti ma problematika sledovani
infiltra¢ni schopnosti ptid své opodstatnéni z hlediska moznosti vytvareni pod-
minek podporujicich vsak vody do pudy s néaslednym efektem sniZzeni ztraty
ptdy vodni erozi a protipovodiiové ochrany. Pro u¢inéni ucelenéjsich a pies-
néjsich zavéru je nutné viceleté sledovani.
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Monitoring of the Soil Infiltration Capacity
in the Permanent Grassland and in the Fast-
Growing Trees Plantations During the Growing
Season in 2011

This paper aims to evaluate the progress of infiltration capacity of soils at se-
lected locations in the Czech Highlands, particularly in Bysttice nad Pernste-
jnem — Domaninek region, cadastral area Sazomin, which is located 7 km
southeast of Zdar nad Sédzavou. Measurements were carried out in the per-
manent grassland and in the plantations of fast-growing trees (Populus sp.)
in the growing season 2011. To determine and evaluate soil infiltration ca-
pacity the flooding infiltration measurement based on two concentric cylinders
method was used. Graphic-empirical equations according to Kostiakov were
used to evaluate flooding infiltration. Simultaneously with each infiltration
measurement, undisturbed soil samples from the depths 10, 20 and 30 cm were
collected with use of the soil sample rings for further laboratory determination
of physical soil properties. At the same time, disturbed soil samples from sur-
face layers were collected to determine the content of humus. All measured
values were processed in tabular and graphical form. During the vegetation
period in 2011 average water infiltration into the soil was faster in the perma-
nent grassland. Immediate soil moisture showed as decisive factor influencing
the infiltration rate in the permanent grassland. There is no evidence of specific
physical characteristics of the soil in the fast growing species on infiltration rate.

Keywords: soil, soil infiltration, physical properties of soil, permanent grass-
land, fast-growing trees
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of As-Cast Biocompatible CoCrMo
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Abstract

The aim of this work is to compare two different as-cast CoCrMo alloys.
The microstructure of a cobalt-base alloy obtained by the investment
casting process was studied. These alloys comply with the ISO 5832-4
standard and are widely used in the manufacturing of orthopedic
implants because of their high strength, good corrosion resistance and ex-
cellent biocompatibility properties. This work focuses on the resulting
microstructure arising from samples poured in a vacuum furnace.
The characterization of the samples was achieved by using optical mi-
croscopy, scanning electron microscopy (SEM) and energy dispersion
spectroscopy techniques (EDS) for semi-quantitative chemical analysis.
The hardness was measured by instrumented indentation tests, a micro-
hardness test was applied to investigate microhardness of matrix and pre-
cipitates. General the as-cast microstructure is a Co-fcc dendritic matrix
with the presence of a secondary phase, such as the M23C¢ carbides
precipitated at grain boundaries and interdendritic zones. These preci-
pitates are the main strengthening mechanism in this type of alloys.

Kli¢ova slova: CoCrMo biocompatible alloy, investment casting, mi-
crostructure, hardness and microhardness, chemical composition

Introduction

Nowadays in the surgical implant manufacture Co based alloys, Ti based alloys
and stainless steels are used due to their good mechanical stability and biocom-
patibility (Ramirez-Vidaurri et al. 2008). The Co based alloys — specifically
CoCrMo alloys are typical non-magnetic metallic biomaterials because they
have excellent abrasive and corrosion resistances in chloride environments, so
they have a proven track record as materials for artificial hip and knee joints
(Bauer et al. 2012; Mori et al. 2010). The corrosion resistance is related
to surface oxide formation which is strongly enriched with CroO3 (Bauer et al.
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2012). The alloy was developed by E. Haynes as Stellite, in 1913 the alloy
CoCrW was patented. In 1930, the alloy based on Co was patented as Vitallium
and used for aircraft engines, and in the same period it was also used in dental
medicine, a decade later in orthopedics. The original specification of the alloy
contains 30% Cr, 7% W and 0.5% C, later tungsten has been replaced by 5%
Mo for changing the grain size and for increasing corrosion resistance (MiloSev
2009). Alloying of other elements such as nickel, molybdenum, or tungsten im-
prove their mechanical properties and abrasion resistance (Bauer et al. 2012).
Since this time, the alloy composition has not changed significantly. The largest
change was related in the area of carbon content due to better homogenization
of hard carbide grains and increase abrasion resistance (Milosev 2009). Gene-
rally these alloys exhibit higher mechanical properties and higher corrosion re-
sistance compared to steels (Losertova 2012). Large differences exist in the me-
chanical properties between cast and wrought (forged, ISO 5832-12) alloys, as
well as between low and high-carbon containing alloys. Co alloys are divided
by carbon content:

e Low carbon (up to 0.08%) — wrought
e High carbon (up to 0.2%) — wrought and cast (Bauer et al. 2012).

The most used as-cast alloys are CoCrMo (ISO 5832-4, ASTM F75 — see
table 1). The cast CoCrMo alloy is used from about 1950, it is necessary
to pay attention to rapid solidification, because it may result in large dendritic
grains causing the yield strength reduction. Moreover, casting defects such
as inclusions and micropores cannot be avoided and may act as stress risers
and thereby result in the overall decrease of fatigue strength of the material
(Bauer et al. 2012). Generally the cast alloy is characterized by an inhomo-
geneous structure, larger grains, cored microstructure (Milosev 2009). Larger
grains can be reduced by subsequent hot isostatic pressing up to 8 um (Bauer
et al. 2012; MiloSev 2009). This operation is usually classified by precision
casting and reduces the porosity of the alloy (Losertovd 2012). Another pos-
sibility of how to improve the mechanical properties (table 2) is the homo-
genization heat treatment (Bauer et al. 2012). The as-cast alloys have a mi-
crostructure consisting of a dendritic matrix o (Co fcc) Cr-rich or Mo-rich.
The dendritic regions contain Co, while the interdendritic regions and the grain
boundaries may consist of different phases (due to the higher carbon content
majority of carbides Ma3Cg) Cr-rich, Co-rich or Cr- and Mo-rich (Bauer et al.
2012; Milosev 2009; Ramirez-Vidaurri el al. 2008). These extremely hard
carbides precipitates increase the wear resistance of alloy (Bauer et al. 2012;
Milosev 2009). A combination of high hardness and compression strength is
the basis for their applications in joint replacements, but they are less important
for fixation devices (Milosev 2009). The implants are manufactured by mecha-
nical processing, powders metallurgy and investment casting process (Ramirez-
Vidaurri et al. 2008). The CoCrMo as-cast alloy conforming to the ISO 5832-4
standard is widely used in the manufacturing of orthopedic implants with in-
vestment casting techniques (Giacchi et al. 2010).
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Table 1: Chemical composition of CoCrMo alloys

CoCrMo
Element CoCrMo ISO 5832-12
ISO 5832-4 ASTM F75 Low carbon High carbon
Min [%)] Max [%] Min [%)] Max [%] | Tolerance [%)] Min [%)] Max [%)] Min [%)] Max [%)]
Cr 26.5 30.0 27.00 30.00 +0.30 26.0 30.0 26.0 30.0
Mo 4.5 7.0 5.00 7.00 +0.15 5.0 7.0 5.0 7.0
Ni - 1.0 - 0.50 +0.05 - 1.0 - 1.0
Fe - 1.0 - 0.75 +0.03 - 0.75 - 0.75
C - 0.35 - 0.35 +0.02 - 0.14 0.15 0.35
Mn - 1.0 - 1.00 +0.03 - 1.0 - 1.0
Si - 1.0 - 1.00 +0.05 - 1.0 - 1.0
\\Y% - - - 0.20 +0.04 - - - -
P - - - 0.020 +0.005 - - - -
S - - - 0.010 +0.003 - - - -
N - - - 0.25 +0.02 - 0.25 - 0.25
Al - - - 0.10 +0.02 - - - -
Ti - - - 0.10 +0.02 - - - -
B - - - 0.010 +0.002 - - - -
Co - balance - balance - - balance - balance

Source: ASTM F75, ISO 5832-4, ISO 5832-12
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For the fabrication of implants casting of CoCr based alloys in not a pre-
ferred technique, but for difficult shapes such as the femoral knee joint casting
technique is unavoidable.

The objective of this study is to provide information about the material
structure, chemical composition of matrix and carbides areas, their microhard-

ness and Vickers hardness of alloy.

Table 2: Mechanical properties of CoCrMo alloys

Standard Proof stress Tensile strenght | Percentage elongation
ASTM ISO Ry 0,2min [MPa) Ry min [MPa] Amin [%0]

F75 - 450 655 8
- 5832-4 450 665 8
Annealed Annealed 2

517 897

Hot worked Hot worked

- 5832-12 00 1000 12
‘Warm worked Warm worked 12

827 1172

Source: ASTM F75, ISO 5832-4, ISO 5832-12

Material and methods
Casting technique

Two different samples of CoCrMo alloys were poured in a vacuum furnace,
all of them complying with the ISO 5832-4 chemical composition standard.
The precision casting technique was performed to obtain two samples, this tech-
nology utilizes injection wax (REMET RF 1/478) into the cavity of the metal
mold under pressure. Models are bonded to a common inlet, then they are im-
mersed in a zirconia ceramic slurry to form a ceramic shell. The sample M was
immersed firstly in ceramic slurry with the addition of inoculant (Co(AlOs)s),
the sample B is without inoculant. This process form approximately 8 mm thin
film that dries for 24 hours. The wax is melted out from the shell and before
pouring the shell is annealed at temperature 1030 + 10 °C, at least 4 hours.
The meld is preheated at 1380 + 10 °C and the pouring temperature was
1360 + 10 °C, pouring time is 2 s. After cooling, the castings samples (cylin-
ders) are cut off and cleaned.

Metallographic preparation

The top layers of these two samples were cut off due to improper thickness
for analyzing chemical composition. The thickness is about 2 mm (metallo-
graphic saw MICRON 110 MTH and metallographic saw LECO). Each sur-
face was wet ground with Hermes sandpapers of different grain size 120, 240,
500, 1000, 2500 and 4000. Subsequently, the samples were polished using dia-
mond paste 1 pym (type POM L). Finally the samples were etched in solution
of 100 ml HCI, 100 ml ethanol, 5 g CuCly. The sample B was etched by im-
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mersion for 15 s, the sample M for 30 s. At the end, both samples were cleaned
ultrasonically in the device PULSONIC-2.

Hardness and microhardness

The hardness was measured by instrumented indentation test with load 294.2 N
of both samples on universal hardness tester Zwick Roell ZHU 2.5 with software
testXpert V12.3 Master. Each sample was measured in five points.

Automatic tester LM247/AT LECO with software Amh43 1.58 was used
for microhardness values. As values of hardness, microhardness was measured
in five points on each sample for each phase with load 0.049 N.

Microstructural characterization and chemical composition

Optical micrographs from 50x to 1000x were used in order to obtain a wide
field of view. The high magnifications were used to identify different phases.
The samples were observed by optical microscopy using Olympus GX 51 mi-
croscope with the software QuickPHOTO Industrial v2.3. For magnification
2000x and 3000x, the samples were examined by scanning electron microscopy
using TESCAN Vega TS 5135 with the software SEM Vega TC. Energy dis-
persive spectroscopy technique (EDS NORAN System SIX/300) was also em-
ployed to provide more accurate chemical characterization of the different
phases (figure 1), even the EDS technique provides a semi-quantitative analy-
sis. The chemical composition was measured with acceleration voltage 30 kV
for both samples, the sample B was examined with working distance
24.1797 mm, absorption current 51 pA and take off angle 44.4°. The sam-
ple M was examined with working distance 23.2908 mm, absorption current
70 pA and take off angle 43.8°.

Results and discussion

Figure 1: SEM micrograph of samples B (left) and M (right) with zones, where
chemical composition was measured
Sample B Sample M
— —_—
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Metallographic analysis of different samples was carried out by analyzing
the samples in different sections. A comparison between the microstructure
of the sample B and the sample M was also carried out, as well as hardness,
microhardness of phases and their chemical composition.

The microstructure observed by optical microscopy consisted of a dendritic
matrix and a continuous carbides network (figure 2). The matrix is a-fcc
Co-rich, Cr-rich in sample B and M — zones 2 (figure 5, figure 7, table 3). Fur-
thermore, both samples show the presence of precipitates at grain boundaries
and interdendritic zones (figure 8), which are Cr-rich, Co-rich and Mo-rich —
zones 1 (figure 4, figure 6, table 3). Generally, both structures are very similar,
they have a continuous carbide network. Precipitates in the sample M seem
to be larger and connected together (figure 2).

Table 3 presents the chemical composition of two samples at their two
points. The Cr content is a little bit higher in the precipitates than in the ma-
trix. The content of Mo is also higher in the areas of the precipitates than
in the matrix. The presence of Fe and Ti is only in zone 1 of sample M. P
occurs only in zone 1 of B sample. In all zones there is presence of Si, which
is occurred in form of compound SiOs. Both samples have the content of Co
significantly higher in the matrix.

Table 3: Chemical composition of zone 1 and zone 2 in sample B and M
Sample Cr Mo Fe Si P Ti Co
wt. (%] | wt. [%] | wt. [%] | wt. [%] | wt. [%] | wt. [%] | wt. [%)]
B zone 1 35.40 20.60 - 3.77 0.44 - 40.33
B zone 2 31.46 5.81 - 2.50 - - 60.23
M zone 1 40.61 16.83 0.39 3.74 - 0.47 37.97
M zone 2 30.22 4.81 - 1.47 - - 63.50

Elements such as Cr, Mo and Si stabilize hcp phase, whereas Fe stabilizes
fcc phase. Cr also plays an important role in the formation of carbides, im-
proves oxidation and corrosion resistance. Mo contributes to solid solution
strengthening and increase abrasion resistance (Mishra et al. 1999; Lie et al.
2010).

Figure 2: Optical micrograph of the as-cast microstructure of B (left) and M
(right) samples




190 Littera Scripta, 2013, ro¢. 6, ¢. 2

The images from the electron microscope present the microstructure of indi-
vidual precipitates (figure 3). It is evident, that they are inhomogeneous. These
precipitates are mostly composed of phase o, M23Cg carbides and phase «
(Giacchi et al. 2010; Ramirez-Vidaurri el al. 2008).

Figure 3: SEM micrograph of main phases present in sample B (left) and sam-
ple M (right)

Figure 4: EDS analysis of the sample B in zone 1

Full scale counts: 322 Sample B zone 1 Cursor:  10.218 keV
5 Counts
400
300 T Ra
200 l}' (EL l o
100 4—€otat !‘ n
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0 J]W m va~— 4 . a1
0 2 4 6 8 10
klm -86 - Rn keV

Figure 5: EDS analysis of the sample B in zone 2
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Figure 6: EDS analysis of the sample M in zone 1
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Figure 7: EDS analysis of the sample M in zone 2
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The microhardness was measured in two zones in each sample. The average
value of the microhardness HV is graphically assigned to each phase and shown
in figure 8. Table 4 shows the minimum, the average and the maximum value
of each phase.

Figure 8: optical micrograph of the as-cast microstructure of B (left) and M
(right) samples. The white arrows show microhardness of appropriate phases.
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Table 4: The microhardness values of samples B and M in two different areas

Value Load [N] Microhardness of the sample B | Microhardness of the sample M
Matrix | Precipitate Matrix | Precipitate
Lv‘gi’szt 411 HV 0.005 | 741 HV 0.005 | 403 HV 0.005 | 607 HV 0.005
Highest 478 HV 0.005 | 839 HV 0.005 | 468 HV 0.005 | 1140 HV 0.005
value 0.049
A“]’:fjfe 442 HV 0.005 | 796 HV 0.005 | 438 HV 0.005 | 972 HV 0.005
Coef. of 5.6 % 58 % 5.9 % 22.6 %
variation

The difference between the microhardness of phases is large in one case
and in the second case is small. The microhardness between matrixes exhibits
difference 4 HV 0.005, the difference between carbides is 176 HV 0.005.

Table 5 shows all Vickers hardness measurement for both samples in five
points plus their average value. The comparison of mean Vickers hardness
values of the sample B and M presents difference only 3 HV 30.

Table 5: Hardness HV of CoCrMo alloys (ISO 5832-4)

Number Load [N] Hardness of the sample B | Hardness of the sample M
of measurement
1 309 HV 30 289 HV 30
2 313 HV 30 297 HV 30
3 294.2 278 HV 30 302 HV 30
4 307 HV 30 304 HV 30
5 296 HV 30 296 HV 30
Average value 301 + 14 HV 30 298 + 6 HV 30

Source: ISO 6507-1

Conclusions

Two Co-based alloys with a composition conforming to the ISO 5832-4 stan-
dard poured in a vacuum furnace. The different phases present were identified
by using optical and electron microscopy and EDS technique. In both cases,
the microstructure agreed with those reported in the literature and especially
carbides were well identified by color metallography. The EDS analysis was
employed for an accurate identification.

The carbides were identified and detected at grain boundaries and interden-
dritic zones. EDS show that these precipitates are Cr-rich, Co-rich and Mo-
rich in both samples. The matrix is a-fcc Co-rich and Cr-rich as EDS shows.
The carbides have a continuous network in the sample B and M, in the sample M
are larger and more connected together. The addition of inoculant (Co(AlO2)2)
has influence on the distribution of carbides and also effect of their microhard-
ness. The carbides in sample M are 176 HV 0.005 harder although the micro-
hardness of matrix is not influence by inoculant in both samples. Moreover,
the inoculant does not affect overall hardness of the alloy.
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Mikrostruktura, chemické sloZeni a tvrdost lité,
biokompatibilni slitiny CoCrMo

Cilem préace je porovnani dvou odlisnych litych CoCrMo slitin. Byla zkoumana
mikrostruktura slitin na bazi kobaltu ziskana metodou presného liti. Tyto sli-
tiny splnuji normu ISO 5832-4 a jsou Siroce rozsifeny pii vyrobé ortopedickych
implantatd diky své vysoké pevnosti, dobré korozni odolnosti a vynikajicim
biokompatibilnim vlastnostem. Prace se zaméfuje na vyslednou mikrostruk-
turu vzorkl odlitych ve vakuové peci. K charakterizaci vzorku byla pouzita
optickd mikroskopie, elektronovy rastrovaci mikroskop (SEM) spolu s energi-
ové disperznim spektrometrem (EDS) pro semi-kvantitativni chemickou ana-
Iyzu. Tvrdost materidlu byla méfena instrumentovanou vnikaci zkouskou, pro
hodnoceni jednotlivych fazi (matrice a precipitaty) byla pouzita mikrotvrdost.
Obecné se struktura lité slitiny skldda z Co-fcc dendritické matrice a sekun-
dérnich fazi, jako jsou karbidy Ms3Cg vyskytujici se na hranicich zrn a v mezi-
dendritickych oblastech. Precipitaty maji hlavni zesilujici ii¢inek u tohoto typu
slitin.

Keywords: biokompatibilni slitina CoCrMo, pfesné liti, mikrostruktura, tvr-
dost a mikrotvrdost, chemické slozeni
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