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WSTEP

25 zeszyt Rocznika Iptercathedra 2009 jest rezultatem wspélpracy naukowej Katedr zapough sé
zagadnieniami ekonomiki, organizacji, zgdzania i marketingu, zwlaszcza, ¢hnie tylko, w drzewnictwie —
z Poznania, Zwolenia, Warszawy, Krakowa, TarnowaaWy, Zlina,Zyliny, Koszyc, Zagrzebia, Brna, Presova,
Jihlavy oraz innych @&odkéw naukowych polskich i zagranicznych.

Zasadnicz zawartd¢ zeszytu stanowiartykuly naukowe przekazane Komitetowi Redakcyjnem 2009 r.
zakwalifikowane do druku po pozytywnych opiniacttaezentéw. C&¢ z nich lgdzie przedmiotem rozwan
i dyskusji podczas organizowanej w obecnym, 200& norzez Katedr migdzynarodowej konferencji naukowej:
FORUM EKONOMICZNE 2009 - Problemy energetyczneh iwptyw na sektor kno-drzewny w Polsce, Unii
Europejskiej i Europie - Energy problems and tlvajpact on the forestry and wood sector in Polahne European
Union and Europe (Laski 15-17.09.2009).

Konferencja FORUM EKONOMICZNE zorganizowana jestzer Katedr¢ Ekonomiki i Organizacji
Drzewnictwa przy wspétpracy:
1. IATM - INTERNATIONAL ASSOCIATION FOR TECHNOLOGY MANAGEMENT,
2. Lesnym Zaktadem Dgwiadczalnym w Siemianicach,
3. Sekcph Drzewry Stowarzyszenia ltynierow i Technikdw Lénictwa i Drzewnictwa w Warszawie,
4. Instytutem Technologii Drewna w Poznaniu.

Konferencia FORUM EKONOMICZNE 2009 jest XXV guzynarodowym spotkaniem naukowym
pracownikow katedr prowadeych prace badawcze w zakresie ekonomiki, siania, organizacji, marketingu w
przemygle drzewnym - z Krajow Europgrodkowej. Konferencja zorganizowana zostatadny innymi przy
wspoétudziale IATM - INTERNATIONAL ASSOCIATION FOR TECHNOLOGY MANAGEMENT -
miedzynarodowe] organizacji naukowej, zrzeseaj liczne katedry prowadee badania naukowe w zakresie
ekonomiki i organizacji w przendle, drzewnictwie i Iénictwie gtéwnie w krajach Europ§rodkowe;.

Cze$¢ opracowa i artykutdw naukowych prezentowanych w kolejnym5. 2numerze Rocznika
»Intercathedra 2009 jest wynikiem wspélnych badgapracownikéw naukowych katedr z Poznania, Zwolenia,
Koszyc i Zagrzebia nad realizowanym w ramach wgp@yp medzynarodowej tematem: ,Implementation
of the project logistic management in wood entegsi (Implementacja zadzania przedsivzieciami
logistycznymi w przedsbiorstwach drzewnych).

Rocznik niniejszy wydany jest pod auspicjami IATE cztonkowie tej organizacji honorowo opracowali
recenzje, materiaty do druku i przygotowali konfagje naukowe, za co sktadam im serdeczne pkowiania.

Woijciech Lis
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Rafat Baum, Karol Wajszczuk, Witold Wielicki
A MODEL OF LOGISTICS SYSTEM FOR LOCAL BIOMASS MARKET

Abstract: The paper presents a concept for a digital platforodel for the biomass logistics network for locammunities.
This concept refers to the strategy for the devaleqt of renewable power engineering in Poland ¢oytrar 2020, adopted by
the Polish government. The status and prospectdifomass production are presented, from which sulte that plant
production for energy purposes may in the neargstd constitute an important alternative to foeddoiction. In turn, main
problems connected with the organization of bionmasket at the local and regional levels are aisoudsed. In the proposed
model the digital platform would be available o timternet for all links of the logistics chainaging from producers and
ending with buyers (processors) of biomass. Prinhanefits of the implementation of such a systeciuste the development
of local energy biomass markets and maintenanctheaif effective operation; comprehensive utilizatiof local energy
biomass resources for the production of green gnémgiation of an appropriate development of basa power engineering
as an element of sustainable rural development.

Key words: sustainable development, renewable energy souimaaass logistics network

INTRODUCTION

The strategy for the development of the sectoreokewable energy production in Poland, approvedheyGouncil of
Ministers in 2005, assumed that in 2010 a total.6%6 and in 2020 14% produced energy will come fremewable sources
(Ciechomski, 2005). The goals of the European Urioncerning the energy sector up to 2020 are ewvere mmbitious —
within the 3 x 20% priority up to the year 2020 fbowing goals have been planned (Graczyk 2009):

- 20% share of renewable energy in the primarygnbalance,
- 20% reduction of energy consumption,
- 20% reduction of greenhouse gas emissions.

For this reason it seems justified to conduct asedyon the production and utilization of biomaseeliRinary
investigations indicate that increased interestriergy crop cultivation and biomass production Itesn the development of
technologies of biomass production, logistics, agerand processing for various energy producteall be expected that in
the nearest years demand for biomass will conditienacrease on the part of petrochemical, enetggtp and heat and power
plants, which will result in the necessity to dexelefficient systems (networks), which will pargiate in the collection
(transport and harvesting), preliminary processing storage of biomass.

Systems of this type should concentrate aroundnéegrator(-s) and - depending on the scale of ddnfan the
technological charge (different forms of biomasshesraw material) - they may vary in their scate aange of impact — from
regional (e.g. power plants) — to commune (e.gallboiler plants - schools, commune office buildinglinics, etc.). These
networks presented in the interactive form andlalbé on the Internet need to supply informatioralioparties interested in
the production, processing and utilization of bissdt is assumed that when developing the systésria concerning the
type and quantity of biomass and products conneeititits pre-processing should be taken into adergition. This would
facilitate the development of cooperation betwewividual entities and a more complementary adeptatf their facilities
and expectations. The producer would gain inforomatin who may harvest, transport, pre-processooe sheir biomass, the
end buyer would know where to get their technolagaharge from (who collects bigger batches ofrthe material), while
companies involved in the logistics services betwibe producer and the end buyer would know whmptgperate with.

When utilizing renewable energy sources from biagrthe primary factor determining the success ofathele enterprise
is to provide adequate amounts and quality of regudiomass.

Introduce some problems in the biomass market larféloand an attempt to show a possibility soluti@n interactive
system of the biomass logistics network were thesadf the study. Creation a system connected peyduand biomass
processing enterprises and creation such logistadels are needed.

PROBLEMS IN THE BIOMASS MARKET
In further considerations over the problems withniass the following issues - possibly hinderingdbeelopment of the
biomass market - need to be taken into accountyffekz 2007, Zawistowski, 2007):

- a lack of forecasts concerning the share of bgsfieom forests (wood), which may be potentiallgdifor energy up to the
year 2020. Simulations performed by Plotkowski @206llowing three scenarios indicate that the woduof wood
biomass, which may be used for energy, ranges ftdmo almost 16 million m3. However, calculatedued are
theoretical in character and after the so-callextgssability is taken into consideration, theyraduced to 3 - 5 million
ma3.

- local and difficult to assess utilization of wagtroducts from wood processing, solid industriaktes e.g. from paper and
furniture industries, as well as recycled wood. §6u10 million ni need to be added (reported values should be draate
theoretical and highly arbitrary).

2

1 Katedra Zarzdzania i Prawa Uniwersytet Przyrodniczy w Poznaniul. Wojska Polskiego 28, 60-637 Poznabaum@up.poznan.pl
\wajszczuk@up.poznan.pl , wielicki@up.poznan.pl
2 The paper is funded by the science budget wittgrstientific project in 2007-2010 No:R11 009 02
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- a scattering of other potential biomass sources sis orchard wood, agricultural products and mogevastes. A lack of
the market for agricultural biomass at an adeqgsedée and at present a lack of producers willingffer larger batches of
the raw material at one time practically eliminatgs type of biomass from the commercial scale ooty turnover;

- a lack of competitive edge and instability of thetivation area of agricultural biomass; resosroéthis type of biomass
are dependent on the size of the production aredd§yof biomass) and the ratio of prices for stapiops for human
consumption and for animal feeds (sugar beets, peat). In a situation when production costsiofuels are generally
higher than prices for fossil fuels, increasing dimre of biofuels may be achieved thanks to aiveaiscal policy
promoting biomass use;

- considerable technological and organizationd dsnnected with the wider-scale introduction afrbass to power and
heat supply engineering as well as the productiohqaid fuels. The basic problems include compiéxh supply and
logistics, changing legal regulations, weak supmortthe part of administrative bodies, technoldgimablems (the
location of installations, graining and other plegsiproperties of biomass, corrosion, erosion agtéribrating efficiency
of boilers, unstable fuel composition);

As far as biomass for solid fuels is concerned (hainly used for combustion), at present biomasdtilized locally (at
the site of processing) on a limited scale. Bion@sser engineering is developing in high-capacigthand power generating
plants, and not in case of scattered generatioichwhinders the formation of local biomass marlkatsl does not promote
investments in energy crops (the necessary trangfdsiomass at long distances). Cogeneration gh{cipacity plants,
developing dynamically, is based primarily on thidization of forest biomass. This results in thesarption of biomass from
local markets and an increase in biomass pricetheasimultaneous drop in the value of certificaterigin property rights,
which in turn bring about reduced profitability iofvestments in new biomass power plants of smallraadium capacity. The
overall instability is also the effect of poor adelayed implementation of mechanisms generatingrizuket for energy crops
(Stryjecki, 2007).

Conditions discussed above justify the need tooperfanalyses on the balance of energy biomassmiezsen a local
scale potential demand and the likely supply. Hitation of studies on the logistics model for tiiemass market should be a
tool ensuring reliable biomass supply to combusfilamts and guaranteeing collection of biomass fppotucers; at the same
time it should facilitate long-term investment d#ens, both on the part of power plants (moderiimatpurchase of new
technologies), and on the part of biomass producers

A MODEL OF A DIGITAL PLATFORM FOR THE BIOMASS LOGIS TICS NETWORK

It is assumed that the digital platform is to be fhimary tool in the communication between tharides producer and
buyer on the local market. The territorial rangehs so-called primary biomass market is expeateloetthe area of a given
commune. Primary commune biomass markets would é@mumty markets and these in turn would be combintdprovincial
markets. The platform includes also active partitgn of local self-governments and different typégntities and supporting
institutions (research centres, agencies, assoegtbanks, funds). The diagram of the existingti@hships is presented in
Graph 1.

| Biomass producer I | Self-governments | . .
Power engineering
T l companies
| Biomas s producer I
Biomas s producer \ Processing : -
| P [, Storage Power engineering

Transport — companies

e

| Biomas s producer |/

| Biomas s producer [ l T Power engineer!ng
companies

| Biomas s producer [ Agricultural marketing
agencies

Research centres
banks, funds

Graph 1. A diagram of relationships in the localbass logistics system
Source: Stryjecki, 2007

Taking into consideration the power supply potérafacommunes within the scope of the logisticsteys (apart from
forest biomass and wastes from wood processingtng(approx. 3.2 to 5 million ton wood, which fetequivalent — in terms
of the calorific value — of 1.6 — 2.5 million toona) these include first of all:

- surplus production of crops for household congtiwnpand fodder crops (cereals, potatoes, maizg, $teaw, etc.); this
surplus will be gradually diminishing with an inesed interest in the typical energy crops,

- purposeful production of plants for energy; c&sepotatoes, sugar and fodder beets, maize, jaipdy over 4 million ton
staple product + approx. 2 million ton straw)
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- energy crops for the local heat and electric posupply (common osier, Virginia fanpetals, poplierusalem artichoke,
Miscanthus). According to Jasiulewicz (2007), tleaaused for cultivation may cover (with some latitins) approx.
50% poor quality soils, which will yield 30 milliohd.m. (3 million ha x 10 t d.m.). Some speciesnérgy crops may
also be grown on fallow and degraded lands (1 oniliha), which at the average yield of 10 t d.m. ld@ive approx. 10
million t d.m. Thus, the equivalent of approx. 2B0-million t coal could be produced.

Summing up, in the year 2020 and beyond as mu&lo asillion ton biomass charge will be harvestednsported, stored
and supplied annually.

Thus, in order to avoid transporting large batchebiomass over long distances it is justified teate local biomass
markets, balancing the supply and demand, as wellezelop electronic logistics systems minimizigts connected with
harvesting, transport and storage of biomass. Alitiadal advantage of the development of the digitatform may be the
creation of local power supply centres, i.e. thization of the existing heating infrastructuresmall towns (heat and power
generating plants using biomass — the so-calle@érmgtion) or the application of biomass (eithev oa naturally dried) in
local power engineering systems (up to 30 km)hiaptimal scenario, thanks to such a system, caramself-sufficient in
energy could be formed and exist, which - promotimig solution and investing in such facilitiesoutd use fully their land
potential (poor quality soils, fallow land, degrddaeadows, etc.) for the production of biomass s€lmmmunes would profit
from such enterprises thanks to (Jasiulewicz, 2007)

- more effective utilization of labour force resoes in the commune,

- increased income from agriculture,

- turnover and capital remaining in the commune,

- improved ecological conditions in the communée-dtate of the atmosphere, land, waters (touaisiey,

- utilization and development of infrastructure.

It is assumed that the development of the Intdiogistics system should facilitate the realizat@rthe primary goal as
well as 2 auxiliary goals. The primary goal is ® &n intermediate (through all elements of thesliigg chain) on the local
biomass market — on the one hand, to guaranteedlection of their product to biomass producersdshon long-term
contracts or direct purchase, and on the other htnguarantee the supplies of good quality fueptaver engineering
companies over a longer time scale. Moreover, afdtther stage of the project realization (comm@atary goals) the system
is to facilitate cooperation of biomass suppliensl &uyers with agricultural marketing agencies,lagical funds, banks,
research centres, economic self-government bodiédogal and regional self-governments, togetheh wktension services
offered to producers, self-governments and powgineering enterprises.

It is assumed that the electronic system, availahl¢he Internet, in its primary part would be diegl to the following
recipients (individual elements of the logisticaitt):

- biomass producers,

- entities dealing with biomass harvesting,

- entities dealing with transport of biomass,

- entities dealing with preliminary processingoadmass,

- entities dealing with biomass warehousing,

- final processors (consumers) of biomass.

After a recipient is identified the system wouldidkr complete information on the other particigaof the chain. Each
entity within the system could obtain informatiomthe 5 other ones (see graph 2).

BENEFITS OF THE PROJECT

Practical implementation of the concept of the tdigplatform for the biomass logistics network shioloring about many
benefits, both in the macro (nationally, regionalipd micro scale (locally). The most importantédfén of this project include
such effects as (Pomorski, 200 nuda, 2007; Stryjenki, 2007):

- the implementation of international obligations,

- improved energy security of Poland,

- improved quality of the natural environment -fehiation of the so-called low emission — CO2, SO®X , (utilization of
biofuel in ecological combustion systems repla@rigting coal-fired boiler plants),

- implementation of the agricultural policy of ElldaPoland — stabilization of agricultural produntiby the change of
crops and yields for energy purposes,

- meeting social and economic expectations,

- ensuring coherence of energy management withoited economic development program (activationha &gricultural
sector by the creation of new plantations of enengyps, management of idle lands, management afssxagricultural
lands, prevention of population migration from tucammunities, stimulation of demand for agricuttuproduction
means),

- a transformation of public awareness of the lecahmunity on the ecological fuel combustion,

- reduction of unemployment — creation of new wdeakps,

- increased share of small and medium-sized ergespin the local and regional economy (higher eatin and social
cohesion of the commune/province).



Intercathedra 25, 2009

10 %

Biomass producers ; ;. 2o i
P! Main elements of the logistics chain

Forestry residues

i
|
' Herbaceous crops
i
|

Agricultural residues

I ‘
I ‘

Biomass
harvesting
enterprises

i

DL

Information
platform

Biomass
preprocessing
enterprises

gl

- of the system
il crops
R Biomass Biomass
Short-rotation woody ] ! Sx :
’ ' transport storage
crops ! enterprises enterprises

o t Biomass buyers
1
<::> E Local Local power Gl
H ¢ 1 ;o o ners
: schools supply centres

Agricultural
marketing
agencies,
ecological funds,
banks, etc.

Graph 2. An interactive system of the biomasssliigg network
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CONCLUDING REMARKS
At present non-renewable fossil energy carriersehigne highest share in the total energy consumggan 85%), but

within the next several decades their role willrdese in favour of nuclear power and renewableggrsmurces. It is assumed
that around the year 2060 the latter will constitover 50% consumed energy resources (Bmiie2007).

Renewable energy sources in Poland have gainedhjrortance especially in the last 3-4 years, whegir thhare
practically doubled and is currently almost 6%. Hags on the production of energy from renewablgcas results from the
previously mentioned Strategy for the developmémenewable power engineering adopted by the P&latiament and from
the EU directive no. 2003/30/EC on the promotiorhaf use of biofuels or other renewable fuels fangport (an increase in
the share of biocomponents — biodiesel and bioethain the market of fuels used in transport fra2# in 2005 to 5.75% in
2010 and further to 10% in 2020). Moreover, it tsstrom these documents that the primary sourceengéwable energy in
Poland in the medium-range forecasts will be bi@n#s utilization in the production of liquid bicéls as well as solid fuels
requires a considerable increase in biomass resaufpart from the traditional sources of biomasshsas wood and wood
waste, the role of energy crop plants and agricalltproducts as well as organic wastes of agricalltarigin is expected to
increase significantly.

The project of a model logistics solution meets ¢lkpectations concerning the evolution of the epsigply system of
Poland. The attempted more comprehensive utilizatioRES in Poland in the future will be realizédtf of all thanks to the
increased role of biomass as an energy fuel. Thpdeimentation of the presented proposal for therastéve logistics system
will provide:

- the development of local markets for energy bissrand ensure their effective operation;

- full utilization of local resources of energy hiass for the production of green energy;

- initiation of a proper development of biomass powupply system as an element of sustainable al@wvelnt of rural
areas.

In terms of specific goals, to be fulfilled by thgital platform of the biomass logistics netwotfke following processes
are going to be facilitated:

- purchase of energy biomass from producers,

- processing of biomass for energy fuels and tteirage,

- supplies of biomass fuels to interested poweiregging enterprises,

- balancing of biomass resources and demand féuddgwithin a region,

- initiation of educational activities aiming aethtilization of biomass for energy,

- search for investors in the sector and encouragéof investment projects in the region,

- aiding the search for financing of investmentyuieed for the establishment of energy crop plaohat

- cooperation with research centres in the promadfogood farming practice, effective growing andtiwation methods for
energy crops, new cultivars of energy crops, teldgies of processing biomass into fuels and engrgguction from

biomass.
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Justyna Biernackd

COMPETITIVENESS ASSESSMENT OF SELECTED STOCK-LISTED WOOD
COMPANIES IN THE DECONIUNCTURE

Summary: The objective of this paper is to evaluate contppetiess of stock-listed wood companies in the iiwrd of
economic crisis. It appears, that the economi@siin can successfully identify the competitiveipos of companies in the
market. Evaluation of the economic situation byngsiwvell-known early warning methods is particulaigportant for
investors, especially for long-term decision-makimgthe stock market.

Keywords: wood industry, economic condition, competitiveness

INTRODUCTION

Among many factors affecting the companies competiess in the market there are technical and agaonal
indicators, as well as economic. The technical arghnizational factors include mainly: tide of thrarket, the level of
technique and technology, research and developamehtmanagement. The economic factors are mairdyvatue of exports,
changes in the prices of exports and imports antlange rates.

It is well known that any decisions taken at mamaget level are reflected in the economic resulkeréfore a direct test
of how the company effecting on the market is @sr®mic condition, which can be assessed usingalevethods. Especially
in the case of investments on the stock markethdute global economic crisis, reliable indicatofsctual economic situation
of enterprises are wanted.

In addition to fundamental analysis, technical gsial and indicator analysis, some methods of eaasring bankruptcy
prediction can be mentioned. These models havelynagtolynomial structure. The early-warning modalew to classify
companies to the one of two to three groups, namely

a) bankruptcy hazard,
b) no bankruptcy hazard,
c) uncertain classification (uncertain group)

As a result of the classification, early-warningthuels are also referred as "discriminant models”.

Among many of early-warning methods a particuléergion deserve: Altman’s models (the Altman’s 68 &ltman’s 83
models), and the Mtzynska and Zawadzki’'s method. As previous author'disgishown, these methods have great usefulness
in the economic condition of wood industry stocitéid companies analysis.

RESULTS

In this paper Polish early-warning model -addynska and Zawadzki's model were used and the resfilessonomic
condition of Forte SA, Paged SA and Grajewo SA wested. The input data from quarterly financigdaes were analysed:
from 1st quarter 2008 to 1st quarter 2009.

3 Department of Technology, Organisation and ManaggriteWood Industry, Faculty of Wood Technologyr&&fe University of Life Sciences (SGGW), ul.
Nowoursynowska 159, 02 — 776 Warszawa, justynandeé&a@sggw.pl
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The results of the companies condition analysisaning Miczynska and Zawadzki’'s method are shown in table 1 and
diagram 1.
Table 1. Values of the dzynska and Zawadzki's polynomial for Forte SA, PagédaBid Grajewo SA

Quarter Forte SA ‘ Paged SA Grajewo SA
Zyz function values
1% quarter 2008 1,501 1,457 0,686
2" quarter 2008 1,874 1,171 0,445
39 quarter 2008 2,430 1,356 0,789
4™ quarter 2008 2,234 -0,535 0,749
1° quarter 2009 2,062 -0,790 0,203
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Diagram 1. Values of the &zynska and Zawadzki’'s model for Forte SA, Paged SAGrajewo SA

The Maczynska and Zawadzki’s polynomial values analysis shdhat in the two initial quarters of analysis therte’'s
SA economic condition had improved. Sincédgiarter 2008 values of,Z polynomial are decreasing, and in the last andlyse
quarter £,z function reaches 2,062 (see table 1).

The economic condition of company does not, howeappear to be a threat - the model indicates h higk of
bankruptcy only for the ZMZ value level below zekorte SA recorded similar values of the grossipiafthe last two
analyzed quarters - the highest value of profit lsarmbserved in 3rd quarter 2008, while the loviredist quarter 2008. Forte
SA achieved in 1st quarter 2009 quite high reveritgra sales, despite the difficult market condiipfan increase over the
same period of previous year by over 14%), whialsea an increase in gross profit of the companympesed to 1st quarter
2008 approximately 33,5%). Unfortunately, in thensaperiod, long-term liabilities increased (aboft 6ompared to 1st
quarter 2008) and the short-term liabilities insexh (up to 46% compared to 1st quarter 2009).

A similar situation can be observed for Grajewo B#&spite the positive values of the ZMZ functioraimalysed period,
from 3rd quarter 2008 this values are beginningettuce and in 1st quarter 2009 achieved level 203, Financial reports
analysis allow to admit a significant increasedng-term commitments in relation to the previouartgr (26%), and also in
relation to the 1st quarter 2008 (13%) and the tiegéinancial results in the last two quarters aloserved.

A difficult situation in the market seems to confithe analysis of Paged SA management resultsadg & 4th quarter
2008 there is a significant fall in theabkynhska and Zawadzki's values model compared to theiqars quarter (of the value of
1,356 in 3rd quarter 2008 to the value of -0,53%hmnext quarter). Financial reports analysisvallo admit, that while in 3rd
guarter the company noted the positive financiallte in the next quarter it was negative. In {hésiod can be noted almost
two-fold increase in current liabilities.

The difficulties of Polish wood industry can be sée their stock quotes. During entire period oélgsis a significant
decreases of stock-market listings are observexfigeare 2).

Economic condition of the wood industry is largafjected by changes in exchange rates. Most ngteakthange rates
affect companies, which mainly export their good@sble 2 compares the average annual values ohagetrates in the period
2000-2008.

Causes of weakening of the economic results ofrgrnses can be found in the consolidation of th&lPAnalysis of the
data of table 1 allows to determine, that the ldweatue of USD/PLN were observed in 2000. In subgset years the value of
the dollar weakened as a result of the United Stadenomic situation deterioration. In the analysexdod EUR/PLN rised to
(jw). Nevertheless, difficult situation on the Elarket and the problems of each economies led taitbation, where price
competitive goods from Poland found buyers abroad.
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Diagram 2. Average quarterly quotes of Forte SAgddaSA and Grajewo SA

Table 2. Average annual values of Exchange raté30¢2008)

Year
Currency 2000 2001 2002 2003 2004 2005 2006 2007 2008
USD/PLN 43464 40939 40795 3,8889  3,6540  3,2348  3,1025 7662, 2,4092
Dynamics L L
(B000=100) 100 9419 99,65 9533 9396 8853 95091 63,65 5543
EUR/PLN 40110 3,6685 38557 4,3978 45340  4,0254 3,8951 7829,| 13,5166
Dynamics
(3000-100) 100 91,46 96,13 109,64 113,04 10086 97,11 94,31 ,6787

Source: author's own calculation based on NBP datational Bank of Poland)

It seems that a good economic indicator of Polismganies is the electricity consumption. The valofethe electricity
supply are shown in table 3.
Table 3. Electricity, gas and water supply in Pdl§001-2009)

Year 2001 2002 2003 | 2004 2005 2006 2007 2008
Previous year=100 1995=100| 2000=100
5{'}%‘3{)‘“‘" gas and water| ;4 g 107 1047 | 101,9 103,8 106,3 1040 1084 2644 1579
January | February March .
200¢ 200¢ 200¢ April 2009
Previous month=100 Xl 2008=100 1V 2008=100
Electricity, gas and water) q g 102,1 996 | 1003 112 120,1

supply

Source: author’'s own calculations based on GUS d@tntral Statistical Office)

CONCLUSIONS

As a result of the global crisis and economic peai likely scenario is to decrease energy consompty companies as
a result of costs limiting decisions. In the finsbnths of 2009 a gradual decrease in the elegtgoihsumption is observed, but
further observations will answer whether this i®rmg-term trend or just a reduction in consumpiansed by the end of the
heating period. However, the difficult situation erfiterprises may be confirmed limiting of employmethe lowest rate of
unemployment was recorded in September 2008 (8,886)jn January 2009 it reached a 10,5%.

According to the Council of Europe, in the 1st qea2009 Polish companies announced a reducti@mgioyment of
about 39 thousand workers, in the 2nd quarter #meypunced only 11,2 thousand reduction in employnieseems, that this
is a significant decrease in employment reductimwever, Poland is in the forefront of this classifion in the European
Union (only three countries are worse).
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Jan Chudobiecki, Stawomir KielaP, Leszek Wan4t

THE RISK OF FINANCING ENERGY INNOVATIONS IN  POLAND
- LEGISLATIVE PROPOSAL FOR THE ELIMINATION OF SEVERA L BARRIERS

Abstract: Financing implementation in the modern economy @fvgr engineering based on renewable sources ofjgner
particularly susceptible to liquidation fluctuatmynpayment blockage or exchange rate fluctuatiisnstill classified as high
risk in Poland. When the market lacks clear ruleaation, with accompanying red tape, legal incstesicy and speculation,
many good initiatives become threatened. Notichmgy gerious barrier in financing innovations, inghgdinvestments in the
scope of energy efficiency, scientific publicatiosisould be aimed at restoring equality of entitesler the law, and the
suggested legislative changes should eliminatexfsing pathology.

Key words: energy innovations; financing; speculation; fore@xchange options; Forex; bank enforcement otdgislative
proposal.

INTRODUCTION

Real investment capital seems to be one of the wrtieria determining the success of innovativejgots. Financing
implementation in the modern economy of power eagliimg based on renewable sources of energy, plaric susceptible to
liquidation fluctuations, payment blockage or exulpa rate fluctuations, is still classified as higgk in Poland. Success is
conditioned by an array of key factors: coherenfgmt, clear execution rules (legal, organisatiaral financial rules), stable
source of financing (own or external), professios@ff. Unfortunately, even the best project canoamter unpredictable
difficulties. When the market lacks clear rulesaation, with accompanying red tape, legal incoesisy and speculation,
many good initiatives become threatened. Moreogeme regulations originating in the system of alytrcontrolled
economy have survived until today. Various aspettsuch barriers, together with the proposal ofskdjve changes, have
been presented in this article.

POTENTIAL SOURCES OF FINANCING: FUNDS AND OPERATION AL PROGRAMMES
Possessing 100% of own resources for an investimgopens rarely in Poland. Therefore, credits andreal funds,
especially the ones offered by the European Uraom,an alternative source of financing. For example Infrastructure and
Environment Operational Programme has €352.06anillor investments. Measure 9.4 "Generation ofgnéom renewable
sources", whose main aim is to increase productiaiectrical and thermal energy from renewableces; has been included
within the framework of Priority 9 "Environment-€mdly energy infrastructure and energy efficien¢g]. Potential
beneficiaries of the Programme include:
- entrepreneurs,
- territorial self-government units as well as uri@nd associations thereof,
- entities providing public services under agreetmi@oncluded with territorial self-government units which a majority of
shares are held by the territorial self-government,
- entities selected under a procedure carried awuyant to the public procurement law, providinglpmuservices under
agreements concluded with territorial self-governmenits,
- and finally, churches, church legal persons ambeiations thereof, as well as other religiousrooimities.
When selecting a potential fund, it is necessaryayattention to its restrictions concerning:
a) minimum value of the project:
— the investment projects involving generation ofctrieity from biomass or biogas, as well as cortan or
reconstruction of small water power plants - PLNi0ion;
— remaining investment projects - PLN 20 million.
b) maximum support from EU resources amountingd® ®f costs eligible for support (regional publid)sor of project value
(public aid for environment protection);
c) allocation of resources for a given, strictlgsified aim, as in the described case:
— construction of a wind farm,
— construction of a water power plant up to 10 MW,
construction of a power plant using biomass or &80g
— construction of a geothermal heating plant,
installation of solar collectors;
d) legal consequences connected with public aid.

4Dr Eng. Jan Chudobiecki, University of Life $ie in Poznan, Department of Economic and WoodsimgiManagement, Wojska Polskiego 38/42, 60-627
Poznai, phone +48 61 848 74 28, Poland, chudobiecki@uman.pl
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The "Order of the Minister of Economy on grantingopic aid for investments in the scope of constarcand extension
of units generating electrical energy or heat fremewable energy sources” [7] as well as "Guidslowncerning eligibility of
costs within the framework of the Infrastructured &nvironment Operational Programme" [11] constitite legal basis for
beneficiary's operations.

Examples of energy efficiency investitive risk omArican Council for an Energy-Efficient Economy ddneen presented
in table no. 1.

Table no. 1. Examples of energy efficiency investirisk on ACEEE.

Investitive activity Annual percentage rate mean| Risk of investment
(%) (%)

government stocks 4,2 5

longs 6,3 11

ordinary shares 10,1 21

small business stoc 16,7 32

energy efficiency 25,2 8

Source: Own elaboration based on ACEEE, 2008

Obviously, financial requirements, most often dffaéth a promise of a credit, need to be fulfillexb. Unfortunately,
financial institutions classify majority of invesémt projects, including the ones connected withrggnefficiency, as venture
capital. In practice, such a barrier is critical ®oPolish investor. Credit guarantee funds, instegpolicy commitments and
other guarantee instruments of such kind haverspldged a marginal role.

The restriction resulting from the rules of gragtiiunds is one thing. Accounting for the funds thate been granted is
another problem. Earlier investment of own resosireéhich are reimbursed in a contractual amouretr gftoject completion,
is necessary. Another important detail must nobberlooked; in Poland, subsidies are generally tgchin euros, whereas
expenses are incurred in Polish zlotys. Therefxehange rate fluctuations are of great importaSoeh a situation can either
bring extraordinary profits or end in a financiatastrophe.

MANAGEMENT "STRATEGY" SPECULATION

When analysing the phenomenon of making profit wcepdifferences, commonly known as "speculati@me may come
across radically different opinions of experts. Aioan financier Bernard M. Baruch (1870-1965) dibsxt a speculator as a
person who was able to observe the future anddaitect actions at a proper moment.[5]

However, Baruch, who made a fortune on sugar mpeeulations, formulated only one aspect of thisnpimenon, i.e.
the ability of predicting price changes. By anatgsprice development, speculators play an imporaetin market economy -
they ensure liquidity of assets, which they usesgeculate, and at the same time take a risk cosmheuith exchange rate
fluctuations [5].

In practice, speculation means not only foresedmyfuture, but also its active shaping. The founafeFord Motor
Company, Henry Ford, presented a completely dissinaipproach to speculation from the one propose8druch. [2] He
claimed that a speculator did not deal with earmiragney on delivering goods and providing servibes,made profit on prices
manipulation; and this is the second aspect oftdpon, which consists in sending signals (untthat is obvious) concerning
supply, demand or price. That is how prices arermeéd. From this perspective, speculation is usenidate the future.

Taking the above into account, the projects whigbpsrt financing of renewable energy developmermatand must - in
order to be successful - demonstrate innovativieition":

- clearly specify strong and weak points;

- predict risk categories and potential sourcesrofits from project implementation;

- execute the strategy of "small steps" - finandmghort stages; then, the exchange rate riskemdkncy for speculation are
reduced,

- implement each of the stages without delay, thenmecreasing project's credibility;

- make use of the "trust no one" rule in relatignth the financing institutions and supporting pairs; in business practice,
only precisely and well secured contracts are aaguee for minimisation of potential losses.

Majority of projects in the field of energy efficiey will be threatened by a direct risk of foreigrmchange speculation
until the monetary system in Poland is standardf{seduntil euro is accepted as official currency)

EXCHANGE RATE SPECULATION THREATS

In the conditions of global economy, currency spetbon is conducted on the so-called Over-the-Ceuntarket (OTC).
That is how a system of trading bulk amounts ofr@ocies and financial instruments, implemented ibgrfcial and credit
institutions, is called. As compared to the foregichange market (FX, Forex), it is worth payingmtion to foreign exchange
options (FX Options), which caused a lot of commotin Poland in the second half of 2008. [9] Thiestruments were used
to speculate on the Forex market. In principlegifgm exchange options were supposed to securextiamge rate risk of
exporters, which - to a certain extent - concefmexkficiaries of European Union structural fundsvas.

So far, the scale of Polish enterprises' actual thetards banks in connection with the so-calletioopcontracts has been
unknown. Experts estimate that it totals from PLMWNta 40 billion. The National Chamber of Commertans that the debt
may even amount to PLN 200 billion, out of which remahan PLN 1 billion concerns companies belongimghe State
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Treasury. Companies from the wood and furnitureistiy have a considerable share in the indebtedRessexample, losses
on foreign exchange option contracts recorded By?AGED SA group were estimated to total PLN 54iomilat the end of
2008. Claiming that only enterprises and compah&& this problem, and that management boardsfudikesponsibility for
such a situation, does not include the followingsenjuences and side effects - increase of unempldyend reduction of
territorial self-governments' budgets.

Additionally, we should not forget about the lossesulting from the so-called "toxic foreign excharoptions”, which
have been know for a while now. The most spectatodses caused by derivatives took place in thiegéom 1993 to 1998.
[9] Examples have been presented in table no. 2.

Table no. 2. Examples of losses on derivativescamaency options in the world.

Enterprisg Date Foreign Instruments .L.osses

(Organisation) (million USD)
Orange County, USA December 1994 reverse repo 1810
Showa Shell Sekiyu, Japan February 1993 foreigiomgbntracts 1580
Kashima Oil, Japan April 1994 foreign option contsa 1450
Metallgesellschaft, Germany January 1994 petroleuares contracts 1340
Barings, UK February 1995 foreign stock index fetucontracts 1330
Ashariti, Ghana Oktober, 1999 exotic foreign opsion 570
Yakult Honsha, Japan March 1998 foreign stock infdéxres contracts 523
Codelco, Chile January 1994 copper futures corgract 200
Procter & Gamble April 1994 currency swaps 157
NatWest, UK February 1997 currency swaps and pgtio 127
PAGED SA, Poland December 2008 foreign exchangermgpt 27

Source: Own elaboration based on ACEEE - AmericauarCil for an Energy-Efficient Economy, Washington

BANK ENFORCEMENT ORDER AS A BARRIER FOR INNOVATIVE CONTRACTS

Executive managers of many companies soon redliggdentering into currency option contracts wittnks was a risky
solution. First signals about the Polish problerthvaptions reached the public opinion when bankeateled payments from
the companies that had decided on options. No woifide bank is entitled to use an absolute legatrimment against its
client — a bank enforcement order (BEO).[10] loal$ for quick enforcement of amounts due from tebtor's assets. Such
enforcement is possible thanks to a clause, préseamost every bank agreement, allowing for etecubased on a BEO.
Instead of pursuing their rights in a court of lamfrepreneurs often decided on recovery procesdingsolvency. [8] Taking
the procedures of Polish courts into consideratwen if a debtor appeals to a court and winsy t@hpany will probably not
survive until a decision is taken.

Being aware of such an important barrier, it isdh@arexpect Polish enterprises to be innovative@ndageous enough to
make investments, especially in terms of ventupitak It is commonly known that implementing neselinologies, including
the ones based on renewable energy sources, dareleomed to failure if the projects are deprieédtable financing. In the
current situation, large regional projects are ableevive the energy sector by means of innovadiod new investments, and
at the same bring consumed energy savings.

In order to support innovative projects in thiddieincluding energy investments, it seems juddifiat the security of
contracts signed between entrepreneurs and baokfdhe increased. The situation is as follows:

- if we compare the status of a bank and an er@ngur in the present legal status, lack of equefitgntities under the law is
clearly visible;

- the different position of a bank and of an enteeeur is largely influenced by the bank's abitdyissue the so-called bank
enforcement order, which - according to the lavioite - leads to immediate execution;

- although a bank enforcement order is a privataideent, is has a status of an official documentltieg) from the law;

- according to the provisions of contracts signedsiuch a way and based on the current legal régogain force, an
entrepreneur, in a separate court trial, is edtittefile for making a bank enforcement order uoecdable, and a proper
court can suspend enforcement proceedings foirtteedf the proceedings; however, in practice, thd is not efficient.

In the current situation, it seems justified tonteduce real control over contracts entered intdbanks to common
courts. Taking a legislative initiative as regandainly changing articles 96-98 of the Bank law Adtas well as amending
article 95 of the same act with simultaneous rep€bbhnk documents' privileged status of officiatdments is necessary.

The path towards improving the present situatiayukhlead to:

- immediate passing of the Bank law act amendniealtiding introduction of a procedure, which woulflow entrepreneurs
to appeal to a court without paying registratioasf@and at the same time suspend existing enford¢gmneceedings until a
legally-binding decision is taken,

- passing a new act, which would give courts cdraver already issued bank enforcement orders.
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Such a change will definitely not deteriorate thieagion of banks, which already have many suffitimeans of securing
their agreements (e.g. mortgage, registered pladgesfer of ownership, etc.). It is worth remenibgithat even though there
are various scientific publications that show latfustification for the existence of a bank enfarent order, this regulation is
still in force.[8] In the presence of a powerfuhlidobby, the proposed legislative initiative woutuire strong support if we
wanted it to be successful.

SUMMARY

The investors intending to carry out their innovatprojects in the scope of energy efficiency ifaRd should be aware
of the existing barriers and risks. Propagating ittea of knowledge management economy, organisafidegislative and
administrative actions should all lead to the faioraof environment that is friendly towards inntiva projects. The selected
examples of opportunities and barriers have beesgnted bearing the above in mind. If passed, tbsepted proposal for
bank law changes allows for impartial assessmedteaaluation of agreements by independent coufte. changes do not
make any of the parties more privileged (as contpbéwethe privileged position of banks at the morpemtforedoomed to
failure (as is in the case of enterprises threatdme immediate enforcement). A bank enforcementeordrelic of the
communist times - cannot be found in any otheriskdl country. Being an instrument which allegepitgmotes safe credits
for entrepreneurs, it was supposed to help andostiggonomic growth. In the meantime, it is onhedidy the bank sector,
which directly contradicts the idea of a marketremay.

Noticing the serious barrier in financing innovaso including investments in the scope of enerdigiefcy, scientific
publications should be aimed at restoring equalityentities under the law, and the suggested lgtiisl changes should
eliminate the existing pathology. Investing in remble energy sources in Poland requires stable osasicnand legal
environment, as well as credible and stable sowté&aancing. Repealing the regulations, whiclgorated in the epoch of a
centrally controlled economy aimed mainly at prétecnational banks, seems just and necessary todagt is more, it has a
chance of becoming a project that will lead to itherovement of energy efficiency in Poland and sssful introduction of
innovations.
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Vojtech Demd@’

BEZPECNOSTNY INFORMA CNY SYSTEM URADU ODHALZOVANIA DA NOVYCH
TRESTNYCH CINOV

Abstract: Nowadays, terms like information, information flosnd information system are very frequently usedciwita
mangement. Basic premise for the most effectivization of information is the neccesity of appriape information system.
Each particular information system is highly spieciiccording to its input and output data. Veryi¢ggroblem of present time
seems to be security and protection of informatigstems and relevant information in databasesit $aust be question for
competent IS/IT employees how to protect importdata against leakage, lost or devaluation. Praleeted secured
information system plays an important role for adetg managerial decision-making process withinrapzmy.

Keywords: information, securing information system, analysfs IS/IT protection, planning and development ofITS
protection.

UvoD

Kazdy, ¢i uz jednotlivec alebo spalaos’ sa snazi driakrok s nasadenym tempom rozvoja infoémgch technologii
a pozadujec¢o najrychlejsi, najjednoduchsi pristup kinforifdédt Tieto sa nasledne snazi spracpvayhodnocové
a pretransformowvapre svoje potreby, resp. snazi sa ich &iiro

V dnesnej dobe sa na kazdom kroku stretavame sapaijrako informacia, infornmiay tok, alebo systém. Tieto sa stéle
viac aviac stavaju sag’ou nasSho kazdodenného Zivota, uz sukromného alebo profesionalneho. V rgari hodnét
podnikatéskych subjektov su informécie vo &&ne pripadov na poprednych gkach. Preto niet divu, Ze obtas
informaénych technolégii je najrychlejSie napredujicouagtiiu technického sveta.

Zakladnym kami#om pre¢o najlepSie nardbanie s informéaciami je potrebditaého inform&ného systému. Kazdy
takyto systém je svojim spdsobom Specifick®, zavisi hlavne od jehocélu a charakteru vstupnych a vystupnych déat
s ktorymi pracuje.

Stale viac sa do popredia dostava problematikaddeppti takychto systémov, resp. besapasti dat a informacii, ktoré sa
v systéme nach&dzaji. Hodnota tych spravnych irdoiimna tom spravnom mieste ma ,cenu zlata“. A/@rareto je vemi
dolezité, ako je systém proti Uniku, strate, znelwdeniu svojich najcennejSich dat zabeéspg. Dobre zabezpeny
informainy systém je pre svojho uzivéehlavnym pilierom pri tvorbe rozhodnuti,uz v sfére podnikatskej alebo osobnej.
Vystupy, ktoré vychadzajl z nezabezgeého systému, nemozuthyikdy povazované za smerodajné, resp. ako podigealy
d'alSie spracovanie.

INFORMA CNY SYSTEM V STATNYCH INSTITUCIACH

Informécie ainforméné systémy sU stéle vyznamnejSie aj Statne iniitldedzi najdbleZitejSie sasti Statneho
informatného systému vo vyspelych Statoch patria popriigpeavanych armadnych a policajnych infortngich systémoch
i informacné systémy centralneho registra pobytu obyieateobchodny register fyzickych a pravnickych oséstny register,
informaény systém socidlneho zabezpeia, colny informény systém a deovy informany systém. Rozsah previazanosti
tychto inform&nych systémov je obmedzena zakonmi (Zakon o ochwaaknych Udajov), ale ich rozumné Unbyeepojenia
by bola uZiténa i pre obana.

URAD ODHAL:OVANIA DA NOVYCH TRESTNYCH CINOV (UODT €)

Vznikol na zéklade Zakon& 182/2002 Z. z., ktorym sa meni a ffap Zakon¢. 150/2001 Z. z. o d@vych organoch,
a ktorym sa meni a dia Zakong. 440/2000 Z. z. o spravach finamej kontroly. Uklada mu hlavne povinnbsdhdova’
trestncinnog’ v suvislosti s poruSovanimlavych predpisov a zisva’ ich pachatiov.

Urad bol zriadeny pre izemné obvody v3etkychostich Gradov a jeho sidlo je v Banskej Bystrici.(trne satleni na
Pracoviska Bratislava, Banska Bystrica a PreSoe &dcleni na Odbor odHavania d#éovych trestnychéinov a Odbor
informatiky. Tato StruktUra nie je kotred a je predpokladand jej zmena vyplyvajaca z naWhvely zdkona 511/1992 Zb.
o sprave dani a poplatkov a 0 zmenéch v slstavenyz finagnych organov, a ktorym sa menia a e niektorédalsie
zakony.

Urad méa za povinndsvytvara, udrZiava a prevadzkova informany systém, v ktorom zhromdije, spracovava,
uchovéava a ochialje informacie o skutmostiach a osobéach, ktoré spachali alebo je dovpddézrenie, Ze pachaju trestné
¢iny v savislosti s porusovanim #tavych zakonov a takéto informéacie je Urad opravnemyziva® a vyratovar. Je dalej
opravneny a povinny spolupracdva oblasti odhBovania trestnychtinov spachanych v sivislosti s poruSenimicdgch
zakonov v pripade, Ze tak ustanovuje medzinarodiéva alebo osobitny predpis.

! Ing. Vojtech Dem#) CSc., Katedra podnikového hospodarstva, Drevéafakalta, Technicka univerzita vo Zvolene, T. GsMgka 24, 960 53 Zvolen,
Slovenska republika, democ@vsld.tuzvo.sk
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BEZPECNOSTNE PRINCIPY PRE IS UODTC
Spravny a bezg@y chod vnatornych procesov UODTvo ve’kej miere zAvisi na spravnom, bezporuchovom a
bezpénom chode IS. Ochrana IS, nim poskytovanych sluzigpracovavanych dat predstavuje jednu z najJySSiorit
UODTC. Spravny abezgay chod IS je v3ak podmieneny zaistenim ochranycemavanych a uloZzenych dat, ako aj
komponentov tvoriacich IS pred imyselnyiiinedmyselnymi negativnymi aktivitami a doésledkgsobenia vy$Sej moci.
Cielom aktivit smerujlcich k zaisteniu bezpesti IS UODT je vytvorenie a prevadzkovanie systému béapstnych
opatreni, ktorych dlohou je:
- chrant’ Gdaje spractvané v IS UODTtak, aby nedoslo k Gniku tychto Gdajov mimo osoktpré su opravnené k nim
pristupovd a nedoslo k strate ich Uplnosti, aktualnosti, gieosti;
- zaistt’ poskytovanie sluZieb IS UOMT uZivatéom v stanovenej kvalite a rozsahu aj pri neStandganal (havarijnych)
stavoch IS.
Opatrenia na zaistenie infortrej bezpénosti musia predovsetkym poknytra
- ¢asti a moduly IS UODUT, ktoré vyuzivaju resp. budd vyuzivgednotlivé organizené zlozky UODT (Ustredie aj
pracoviskd) a data nimi spracovavané;
- paitatovu sie’ a jej prvky na arovni LAN/WAN a Internet v kompetsi UODTC.

ZAKLADNE OKRUHY AKTIV IS UODT ¢
Aktiva IS UODTC predstavuji entity, data a informécie, ktoré majiadiska Uradu hodnotu. Je potrebné ich chitani

a z tohto dévodu su na ne smerované barpmné opatrenia. Zakladné aktiva IS UQ@DSu:

— Budovany IS a jeho komponenty.

— Pracovné stanice uzivdite a prislusné softvérové vybavenie.

- Udaje spractvane v IS UOBT

- Sluzby IS poskytované zamestnancom U@DT

— Ludsky faktor — uzivatelia a spravcovia IS.

- PInenie legislativnych a inych tloh UODprostrednictvom IS.

DEFINOVANIE JEDNOTLIVYCH AKTIV V JEDNOTLIVYCH OBLAS  TIACH IS:
Koncepcia bezpmosti IS
V tejto oblasti boli z hadiska informénej bezpénosti identifikované nasledovné aktiva:
- bezpeénostna politika,
- plan inform&nej bezpénosti,
- koncepcia/stratégia rozvoja IS,
- aplikovaténd legislativa (zakony a podzakonné normy).
Planovanie a vyvoj IS
V tejto oblasti boli z Radiska informaénej bezpénosti identifikované nasledovné aktiva:
— projekty nasadzovania novych aplikacii,
— projekty spristupovania novych sluZieb IS,
- testovacie procedury,
— proces nasadzovania aplikacii,
— dokumentécia.
Udajova zaklatla 1S
V tejto oblasti boli z hadiska informénej bezpénosti identifikované nasledovné aktiva:
- Gdaje aplikéacii uloZzené na serveroch IS U@DT
- Udaje aplikacii APV DIS uloZené na serverochaleej spravy SR,
- lokélne uloZené Udaje aplikacii,
- elektronické koreSpondencia,
- konfiguratné udaje,
- Udaje o uzivafioch (uzivatéské &ty, mena uzivat®v, d’alSie ich identifiké&né udaje),
— autentifikané udaje uzivatev (napr. hesla),
— auditové Udaje ¢innosti uzivatéov (napr. datum a miesto prihlasenia, pristup kamdavykonanie aplikénych funkcii).
Technické a programové vybavenie IS
V tejto oblasti boli z Radiska informa&nej bezpénosti identifikované nasledovné aktiva:
- hardvér serverov,
- hardvér pracovnych stanic,
- notebooky,
— oper&ny systém na serveroch,
— oper&ny systém na pracovnych staniciach,
- sluzby hardvéru a softvéru poskytované servermi,
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- sluzby hardvéru a softvéru poskytované pracovnyamisami,
- databazové prostredie,
- aplikacie 1S UODT,
- sluzby aplikacii IS UODT,
— média pouzivané na uloZenie a prenos udajov,
— periférne zariadenia serverov,
- jednotky UPS,
- tlaciarne,
— disketové jednotky,
— CD mechaniky,
- periférne zariadenia pracovnych stanic,
- tlaciarne,
— disketové jednotky,
— CD mechaniky.
Pasitacove siete a stwva komunikécia v IS
V tejto oblasti boli z Radiska informa&nej bezpénosti identifikované nasledovné aktiva:
— aktivne prvky,
— kabeldz LAN,
— komunikané trasy (WAN),
— komunikané trasy (Internet),
- vyuZzivanie sluzieb Internetu,
— prostriedky pre mobilny pristup.
Prevadzka a sprava IS
V tejto oblasti boli z hadiska informanej bezpénosti identifikované nasledovné aktiva:
— administratorské procedury,
- servisné zasahy,
— postupy pre rieSenie bezjmmstnych incidentov.
Fyzick& a rezimova ochrana IS
V tejto oblasti boli z Radiska informa&nej bezpénosti identifikované nasledovné aktiva:
- budovy,
— miestnosti,
- systémy elektronického zabezpaia — EZS,
— systémy poziarnej signalizacie — EPS,
— mechanické zabranné systémy,
- klace a systémy pre riadenie vstupu osob,
- plechové skrine a trezory,
- skartovacie stroje.
Zalohovanie, archivacia a likvidacia Gdajov 1S
V tejto oblasti boli z Radiska informanej bezpénosti identifikované nasledovné aktiva:
- média,
— zalohové,
- inStala&ne,
- dokumentécia,
— zalohovacie postupy,
- zalohovacie zariadenia — hardvér a softvér.
Havarijné plany a planovanie obnovy IS
V tejto oblasti boli z hadiska informanej bezpénosti identifikované nasledovné aktiva:
- havarijné plany
- plany obnovy.
Organiz&na a personalna bezpwg’ 1S
V tejto oblasti boli z Radiska informa&nej bezpénosti identifikované nasledovné aktiva:
- bezpeénostny spravca,
— uzivatelia,
- spravcovia a administratori IS.
Systém vnutornej kontroly IS
V tejto oblasti boli z Radiska informa&nej bezpénosti identifikované nasledovné aktiva:
- plan kontrolneginnosti v oblasti IS,
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- kontrolné postupy,
- reakcie na kontrolné zistenia.

ZAKLADNE OKRUHY BEZPE CNOSTNYCH HROZIEB
Pri riadeni bezpmosti aktiv IS UODT sa prihliada predovietkym na nasledovné hrozby:
- nefunkénog’ LAN siete,
- nefunknog” WAN siete,
- zlyhanie alebo nespravny chod programového vybayeni
- zlyhanie alebo nespravny chod hardvérového vybayeni
- poskodenie, zneuZitie alebo tnik Gdajov mimo 1S JOD
- zlyhaniel'udského faktoru,
- vedomé zneufZitie pridelenych opravneni zamestnand@pTC,
— bezpénostny incident (pritomndssirusu, prienik do siete a pod.),
- unik informécii elektronickym kanalom (pisacovou sieou, disketou, CD a pod.).
Pri rieSeni bezpmosti IS UODT je potrebné venovapozornog predovietkym osobnym Gdajom, Gdajosfiotiného
charakteru, utajovanym skétmstiam a idajom savisiacimtmnos’ami a tlohami UODT.

RIZIKA OHROZUJUCE IS UODT ¢

UODTC si je vedomy rizik, ktoré v gasnej dobe mozu ohrozavdudovany IS UODT a maju zasadny vplyv na
zabezpeenie dbvernosti, integrity, dostupnosti a auditefadsti informécii a kontinualneginnosti vSetkych systémov,
pomocou ktorych su tieto informécie spracovavaménfSané a uchovavané. Za hlavné potencionalnéyhmz svoj IS
UODTC povaZuije:

- zneuZitie IS zamestnancami UODT
- stratu alebo nedostupniogrvkov IS (Gdajov, technickych a programovych frieslkov ako aj oséb zabezfglicich vyvoj

a prevadzku IS), ktoré st dolezitélatliska zaistenia kontinualng&pnosti a plnenia Gloh UOD,

- prieniky do IS zo strany vonkajSich subjektov deie modifikova (daje, zvla® s olfadom na presun aktivit
organizovaného zlinu do oblasti pditacovej kriminality,
- anik informécii, ktoré vznikaja pri plneni Gloh UQWm, neopravnené manipulacie s tymito informaciamebal ich

ZneuZitie,

- nelplnog alebo nevhodnds procedur, ktoré stanovuju postupy pre pripad hgweh a nlddzovych situacii aich
nedostat®éné testovanie,

- neauditovattnog’ a nekontrolovatnog’ integrity informacii a idajov délezitych pre UODT

- neprimerane vysoku zavistbEODTC na externych dodavdiech technickych a programovych prostriedkov.

Zvysovanie informénej bezpénosti je na UODT chéapané ako trvaly proces, ktory priebeZzne umadentifikovat

a klasifikova
- zraniténé miesta IS UODC,
- hrozby, potencionalne ohrozujice IS UCDQT
- riziké, vyplyvajlce z tychto hrozieb nielen preU®DTC, ale pre UODT ako celok.

S&ag’ou tohto procesu musi Hyj nasledne prijimanie opatreni na odstranenik alebo ich zniZenie na akceptovse
urovei. Do procesu identifikacie zranfieych miest IS a hrozieb pre bezZpeg’ IS sl povinni zapéfasa vSetci zamestnanci
UoDTC.

ZAKLADNE POZIADAVKY NA RIESENIE BEZPE CNOSTI IS UODTC

Postup rieSenia bezpmsti IS UODT musi zoliadiova fakt, Ze na primeran( Urovezabezp&enia IS nepostaije
zameranie sa na technické beapsstné prostriedky, ale treba Bido Gvahy aj:

- vhodnos a adekvatnasvyberu bezpénostnych prostriedkov Z’hdiska redlnych bezpmostnych potrieb,
- kvalitu realizovanej ochrany, tgi zodpoveda kritériam a prevadzkovym beapestnym narokom,

- bezpeénostné prvky su vyuzivané predpisanym spdsobompradpisanom rozsahu,

— i bezpé&nostné prvky vzadjomne nekoliduju resp. tta&suju pracu uzivatem na neakceptovdiel Grove.

RieSenie konkrétnych okruhov beZpesti IS UODT musi by st&ag’ou vietkych IT projektov na UORT

V praxi sa musia uplabva’ nasledovné principy:

- bezpénog’ IS UODTC je kombinéaciou technickych a programovych prodkies, postupov a procedur, legislativy,
administrativnych, kontrolnych a personalnych ogaitr
- rieSenie bezpmosti IS je dlhodoby a kontinualny proces redpekiujvyvoj a zmeny IS UODT ako aj organizmné

a legislativne zmeny,

- Investicie do bezgaostnych opatreni koreSponduju s rizikami a potgngmi Skodami v dbsledku vedomycki
nevedomych naruseni beZpestnych zasad a dosledkami vyS$Sej moci,

- Specifikacia prvkov bezgeosti vo forme konkrétnych opatreni, spdsobu ickadania a vyuzivania musitbgtag’ou
kazdého IT projektu. Pre jednotlivé bezpestné opatrenia sa musia uptata’ zasady,
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— musia by zamerané tak na ochranu pre internymi a externftmkmi ako aj pred chybami, omylmi alebo zneuzitim
legalnych pravomoci a pristupovych prav,

— musia tvor’ harmonicky systém, kde neexistuje trividlne dosiad’na situécia, ktorej désledkom je nefdnkg’ celého
systému bezpmostnych opatrent,

- Su koncipované odstiipvane tak, aby chranili jednotlivé aktiva fadch hodnoty pre UOD{.

ZAVER

Kazdy z nas potrebuje pre svoje rozhodovanie infmie ¢i uz v sikromnom, alebo profesionalnom Zivote. infécie
a ich bezp&nog’ sa stavaju nutndsu nasho zZivota, s ktorou sa stretavame kazdy Belen na nas, aké hodnoty informéaciam
pridelime, a aka Urowebezpénosti budeme pre tato informéaciu vyZzadtv®reto pri realizcii rizika je nutné zaohesa
riadenim bezpmosti informacii a aj celého infori@ého systému. Ciem prezentovaného prispevku je poukaze
doélezitos’ bezpénosti IS a informécii, definovanie zakladnych be&nmstnych rizik a hrozieb, a tieZ stanbpioziadavky na
rieSenie bezgmosti IS.
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Vojtech Demd, Patrik Ala¢
CONTENT AND METHODS OF PRODUCTION PLANNING

Abstract: Transformation process is the most effective whianrs under optimal costs, under optimal amourtasfsumed
inputs and by spending optimal time. It must besemosuitable decision making, monitoring and caking) methods which
allow to quantify and to compare particular alteéives and to choose the best one . All these abwmtioned is very topical
just now, in the time of financial and economicigi

Keywords: Production, decision making, process of planningyngitative and qualitative tools

I. PRODUCTION AS A PROCESS

Productioncan be characterised as a system with inputs atglis. In the system, there are transformed injmits
outputs by the application of suitable technologgganizational and managerial processes. Feedlmmiesents possible
corrections in outputs, technology, managerialslens and inputs choice. It is a reaction on custsrmomplaints and demand
and it must result in appropriate solutions andsiess made (see Figure 1).

environment of a system

employees R products -
material i o Services i
> andmanagement >
ETETYY > >
’ . | (transformation of inputs intg
" outputs)
feedback

Figure 1. Production as a system
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A goal of production is not whatever product orvess but only such one which will be sucessfullgliged in the market,
which satisfies customer’s demands and which bradgnuate (optimal) profit and market share. T@nsition process
should be the most effective as it runs under ogitoosts and under optimal consumption of inputs.

Each component must be precisely specified andactexised in order to choose the most suitabl@éoticular type of
production and for determined goals.

What impacts production?
There are several criterions which have decisiygaich on each production process.
For the specification of production type it is nexary to evaluate:

— universal character of machinery

— amount of producing products for particular timeiqe

— number of products types

- demands for employees” qualification

— time of production cycle (process)

— character of labour division etc.

[I. PLANNING AS A MANAGERIAL ACTIVITY

Planning can be considered as one of the oldesahwattivities and mentioned as one of the basidlamdiost important
managerial activity which allows to define compangoals and activities leading to meet these goals.

According to company’s departments we can spealitapmduction planning (or planns), personal piagninvestment
planning, R&D planning, marketing planning, finaacplanning etc. Figure 2 describes basic functiohsnanagement by
classics — Taylor and Fayol.

Communication

Goals setting Planning = [;(]egli(si:](;n Organizing Control

Planning process

Figure 2. Managerial functions and specificatioplainning process

The planning includes goals definition and detemngreppropriate methods to achieve specified gddis. necessity of
planning follows from the nature of organizatiossgaal-seeking subjects.

Some interesting ideas about planning:

planning is not a description of that what will pap but that what we want to happen,

those who do not plan never will know where theleth

probability of accidental events is higher whennplag process is only general and not concretegbuhe same

time.when the planning is too detailed and exagpact of accidental events is less expected,

planning process should be only such detailediasigcessary and not as it is possible.

Content of planning process relates not only oradepents where the planning is done but also onifspe goals which

must be met. Each activity, each process shouldungier optimal costs, it should be finished on desea time and desired

quality must be reached. So, plans should follomes@articular managerial objectives:

1. Customer satisfaction: profits and growth dependr@eting customer’s demands. Product must be &egibrding to
customers specification, taking into account qatilie standards, it must be delivered to him atrsed time and in
agreed price.

2. Continual material flow: costs and time of prodantirise if planned production schedules are inf#ad for lack of
materials, employees or for any other reason.

3. Optimum inventory levels: the minimum inventory & to assure continuous material flow may not e most
economic levels. When purchased order quantitiese@se (demand factors and lead times remainingamged),
ordering costs are decreased but inventory costnareased. When ordering costs decrease moreitivantory costs
increase, optimum inventory level will rise.

4. Increased productivity: working process must belaoned and controlled that production time andscadll be held at or
below predetermined limits (levels). Productivigncbe increased by shortening production times/éndreased volumes
of semi-products.
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8 STEPS OF PLANNING PROCESS
Generally and very briefly we can say that planrpngcess estimates - what should be done, in vatatence and under

which costs. Depth and details of planning dependconcrete planned situation, on its complexity acdle. But each

planning process should contain 8 basic steps:

1% step — what is a goal of planning process?; whathy and how should be reached?

» Precisely definied goals and strategy leadinggdaeaching are two basic steps which determineesgoof each planning
process. If responsible managers or employees ddimb relevant and adequate answers on the abometiomed
questions (what, why, how?) it is necessary toltmta assessed goals and strategy.

2" step — what must be done?

» In this step must be identified and specified (ebterized) all activities (for example by brainstarg method). Then
these activities must be arranged in logical secgiene.g. according to technology line or matdlial. Last but not least,
it must be taken into account relationship amoniyigies.

3 step — who will perform (realise) given activitie®

» This step contains planning and definition of fumes, description of job tasks for particular enygles. Each activity
must be bound with an employee (or technology agwicho will be responsible for its performance.

4" step — who and for what will be responsible?

» Each employee should be competent and responsiblasdiher performance. These competences andnsigjidies can
be transparently presented in so called matrixesponsibility.

5" step — when will particular activities be realize@

» In this phase of planning process all activitiesudti be arranged according to logic sequence datiarships. It is also
assigned time required for its performance and thisrelaborated time plan.

6" step — which costs and resources are demanded?

» For each activity it should be planned appropréatsts and resources. Amounts of costs and resocacesome from past
periods, could be forecasted by various analysisatnulation methods. Resources and working tinmebeaestimated and
planned from standards of consumed materials amdiatds of consumed work performance.

7" step — how to control?

» It must be assessed how often and by what methbdeviactivities monitored and controlled. In thikase it is also
necessary to specify communication channels (mg=tir-mail) for effective information gatheringansfer and
evaluation.

8" step — what will happen if...?

» Planning process should take into account alsoilgesalternatives of consequences arised by aedegecisions.
Therefore it is necessary to analyse external argtrial environment in order to prevent negativpaots. This final step
can be considered as a feedback within the plarpriocess.

IIl. PRODUCTION PLANNING AND MANAGERIAL TOOLS

It should be recognized that in any individual camyp, the functions and responsibilities of ProduttPlanning may be
divided between various departments or individaald will not necessarily be organized into a PrtidacPlanning division.
Centralization of the planning function into a Rwotlon Planning division improves and facilitatescaordinated and properly
executed planning operations.

The functional duties of Production Planning wiirgrally include:

1. Sales forecasting or active participation in sébescasting

2. The determination of production requirements (dEtion and quantification of raw materials, otlgsuts, machinery in
order to effectively utilize capacities in a compamd to meet sales forecast)

3. Inventory management (both input and output stqatkrazation)

4. Labour requirements (criterions for the choice abtrsuitable employees and necessary amount obgegd)

Every day, managers must make decisions withoutvkrg precisely what will happen in the future. Dson making
requires making forecasts about the future, so gemsamust often rely on their subjective feelingd aest forecasts as they
plan. The more accurate these feelings, the battgrared managers will be. Experience tends toawgpmanagers” judgments
and ability to forecast events. Several quanti¢gathethods are available to help managers foresasits. The best managers
combine intuition and quantitative tools.

Basic quantitative tools:

— Break - even analysis
— Time series analysis
— Causal modeling (regression analysis)

Qualitative tools of forecasting help generateittiermation, ideas and judgements that managerd fazeplanning and
decision making. Whereas quantitative techniquef@used on selecting the most desirable fromt afsgptions, qualitative
tools focus most heavily on identifying options €Tfollowing is a list of some qualitative tools:

— Decision trees
— Brainstorming
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— Delphi technique
— Nominal group technique

CONCLUSIONS

Production planning has a great impact on the coyigaflexibility to meet the market demands. Andsitnot only
planning and forecasting of final products but dtsdeal with production capacities and technolaggemblies. All production
factors must be spent in the supply chain undeémaptcosts and time and this is the task of plagnlhis dynamic process
which must highly take into account economic cycles
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Josef Drabek, Martina Merkova

EVALUATION OF THE REAL BENEFITS IN SUPPORT OF INVEST MENT
PROJECTS IN SMALL AND MIDDLE ENTERPRISES OF EU FUND S

Abstract: Each enterprise for optimalisation of the financedources for financing the investment seeks semburces, which
are primarily available as well as having the lowessts - the cost of capital. One of the sourddmancing the investment
are non-refundable financial contributions (NRF@)tained from sources in the EU under the corredipgnoperational
program. What is their contribution is the contehour work.

Key words: investment, return on resources, evaluation ofdtments, resources from EU funds for financing stwveent

INTRODUCTION

The successful economic development of Slovakia, development of small and middle enterprises (SMizs
considerable importance because it significantiyticbutes to the gross domestic product (GDP). l@itlyi the SME sector is
also important for job creation, as well as balanoegional development. Small and middle enterprisealso sensitive to
changes in the market place, and therefore thergment should systematically improve the businessrenment.

The events of 2008, particularly the impact of glofinancial and economic crisis has shown oncenatgaa greater
mobilization of the benefits of SMEs for the deyeitent of regions, country. For effective as wellagy term development
of the business entity is necessary investmentiggctivhich in whole fulfill the objectives of inwtment, while respecting the
effects of direct and indirect business.

Each company (whether small, medium, large compaefdre making any investment woulévelop an investment
project, which will help evaluate the success of this\digti The investment project is not currently desd for the enterprise,
for its successful management, but also for presient to various investors. Each investor demahas the project was
developed under the methodology, it shows thatirthestment project completes the contents of traleige, ei efficiency
and targeting of spent resources. Of course, ththodelogy has to demonstrate the controllability tbé project, its
transparency, within the term of its sustainahiligspectively.

Each accepted project, the analysis shows theirrrethe enterprise moves forward, it makes itrgjes and more
competitive.

For the positive development of each economy, itdsessary to support an industrial productionciwhincreases the
finalization of products, thereby increasing theedivalue as an important indicator of its perfarosa

 Assoc. Prof. Josef Drabek, PhD., MSc. Martina Meés Technical University in Zvolen, Faculty of WoSciences and Technology, Department of
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For the development of SMEs patrticularly in the @aodustry (WI) as well as the furniture industfl)(is required to
use EU funds. However, these sources of businessnot be considered as dominant. These non-reflmdaiancial
contributions (NRFC), however, have to increaseatteactiveness of investment and thus supportpti@ities, which are
supported by corresponding challenge in operatipnagiram. What are the real benefits of EU fundspstt, we present in
concrete project in the field of building carpenimyour work.

1. POSSIBILITIES IN EVALUATION OF THE EFFICIENCY OF INVESTMENT FROM EU

As is well known not only in theory but also itspdipation in practice for valuation of investmere used the various
methods, indicators, criteria (Drabek, Polach 20@8)the presented indicators always see some sasees objective, which
should then be translated into measurable bengfitst projects are now valuated not only at thelef enterprises, banking
institutions as well as projects financed from Eldds use for evaluation of investment effectivertaesdynamic methods -
especially the method of net present value (NP\d) laternal rate of return method (IRR). Mentiones®d methods basically
show the effectiveness, viability of the projeetréturn on capital. To evaluate the effectiverdssvestment by the EU funds
are important some measurable criteria, indicatetich have clearly declared the usefulness of eltd@ resources, for
example, labor productivity growth, saving materealergy costs, projecting growth in the addedevaliuithe company.

If we can evaluate the effectiveness of projectagu&U funds, it is necessary that the processworeétor) to correctly
valuate total actually incurred expenses for ttguisition of resources and not just disposable mobet also the money used
in a period of implementation, as well as the tiaieghe monitoring period. For that, quite oftenttimat every processor
(enterprise) can correctly valuate the total acaxglenses for the preparation — implementation fitmng, and thus their
comparison with the actual amount of eligible exggn amount of NRFC, respectively. The amount of 8l always clearly
declared by particular challenge of operationabpam.

It therefore follows that to evaluate the projegtibdicators NET CASH FLOW is not a problem, alemuires each
investor. However, obtained NRFC is necessarydarde from the other expenses that are relatedhigtfiorm of financing.
It is therefore the identification of the followirgxpenses:

A. The expenses incurred for the "Preparation of the pject*
- The expenses of preparing the project (except ligibke expenditures, eg. for the project documtaia expenses for
preparing the application and project description
- Travel expenses related for example with the peeld technology,
- Expenses for stamp mark, check solemn declarétiom,
- The expenses for the preparation of the loan raefiing the project, including interest on fundsviied by
- Additional expenses for labor and services assettiafth the signing of the project - legal, econothiarges
B. The expenses incurred for the "Implementation of tie project”
- The amount of interest on the bridging loan (fa& geriod of reimbursement of NRFC)
- Staff costs for the project management in the satiin period if they are not eligible
- Costs of publicity and monitoring of project
- Premiums, fees associated with insurance of aatjaissets from sources of the EU
- Fees for the verification of documents relatingh® reimbursement of individual claims for payment
- Travel expenses - consulting with the managingaitth with realising subject etc.
C. The expenses incurred for the "Monitoring of the pioject”
- Fees for the creation of evaluation reports orftlféiment of the project indicators (5 years)
- Other fees associated with the project, for exarfgse for expert reports for the provider of resesr
- Travel expenses - consultation with the managinbaity

As follows from the above, certain expenses, tles fean be accurately quantified in advance, butehkecosts we can
determine after completion of whole implementataomd utilization process of the project. Therefane,the basis of that we
guantify on a concrete project the estimated castitheir impact on the overall efficiency of intrasnt, we attempt to assess
the costs and holding their share of total NRFEpeetively. In the analysis, the calculations stiahlow clearly the advantage
— disadvantage of using the resources from the d&Uirfomoting enterprise activities in the particut@anch, in the present
market environment.

2. EVALUATION OF THE GLOBAL EFFECTIVENESS OF INVEST MENT PROJECT
2.1. Basic description of the investment project

The investment project is realised by the compahighvis engaged in the production of building jeinproducts — stairs
and railings, related accessories, respectivelis iBha project to modernize the technology ofghecess — the purchase of 5-
axis CNC machine + application software for thestorction and management of the production of wacstairs in the total
value of € 609 827.00, with the possibility of dhtag non-reimbursable financial contribution NRIBEC€ 200 000.00. That
technology allows the production of technically @demding construction and wooden stairs under theifspeequirements of
customers (not just wood, but a combination woodaingood-glass, ...). The project aim is to insee@roductivity, increase
revenues, the number of newly created jobs — adgenmtrkers, as well as increase the value addedth®rbasis of existing
marketing strategies, production capacity, thequteid revenues and costs were quantified basicoedorparameters of the
investment project.
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2.2. Basic economic parameters of the investmentgject

Capital expenses: 609 827 €

Expected returns:

Their quantification performed on the basis of att@venues and expenses in the impact of thezeghinvestment project in
period of 6 years, cash flow as follows:

CFRL 191794 €
CF2 264 555 €
CR3 302 662 €
CFA 361216 €
CRS 340 171 €
CF6.. o 344 221 €
Capital cost discount rate: 10%

The lifetime of the project: T=6 years

2.3. Evaluation of project effectiveness by indicars NET CASH FLOW

As the above Table 1, considered project of modatitin of manufacturing process technology in thegany is in
accordance with the required criteria in valuatidrthe investment effectiveness, as well as fulBeting the objectives of the
challenge. The project is viable and hence endbkesealization of the objectives in the company.

Table 1. Evaluation of the project effectivenessruyjcators NET CASH FLOW

No. Indicator Required value Value in the project Note

1 Net present value — NPV NPV>0 469 196 € Invest
2 Profitability index — Pl PI>1 1,58 Invest
3. Internal rate of return — IRR IRR>r; r = 10% BB Invest

4 Discounted payback period — DPP DPP<T; T =#ye 3 years a 9 months Invest

2.4. The required amount of non-refundable financiacontribution NRFC
As is apparent from the challenges of the operatiprogram “Competitiveness and Economic Growthg tompany in

accordance with the challenge requests a maximuNRC and the amount of 200 000 €, ie aid intgnsit39.027% (the
maximum for the corresponding region is 40%).
2.5. Quantification of expenses on the project

Under the proposal presented in section 1 we camtify the expenses associated with the preparatigplementation,
monitoring framework as follows:

A. Preparation of the project

Expenses of processing of the PrOJ Gt . 5975 €

(% of the price fixed NRFC, the requirements of pames 0-5% of NRFC)

TrAV el XN S S 830 €

Expenditure for the stamp MarKS 100 €

The loan and its totalcost 14 937 €
(loan amount 200 000 €; i = 7%, 1 year loan periotees for the loan agreement, statement, account)

Other Unexpected EXPENSES 332 €

A. Totalof 22 174 €
B. Implementation of the project

Personnel expenses for project Managem Nt 3319€
Publicity, monitoring the PrOJeCt 1992 €
Premiums, fees for the fixedassets ...~~~ 8298 €
Fees for the verification of documents........_._ 166 €
TrAVEl EXP O S O S 498 €
B. Totalof 14 273 €
C. Monitoring of the project

Fees for processing of the MoNitoriNg rePONS 830 €
O Nl NGO S i 664 €
TrAVEl EXP O S O S 332 €
C. Total of 1826 €
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2.6. Evaluation of the real benefits of the projector the company

(+) Amount of the expected CoNtribUtION 200 000 €
(=) 3% of ineligible expenses (Settlement) 6 000 €
(=) Costs incurred with the preparation - impletagon - using of the project . 38273 €
= Total benefit t0 the @M e RIS 155727 €

As seen from the presented budgets the company payst total of approximately 38 273 € extra cosbbtain the
NRFC, which practically represents a reduction arftdbution of 19.13%. It is clear that is a cors@ble amount of money,
which increase / decrease depends on severaldaotduding:

—fees for processing project,
—the fees for the loan,
—other charges.

If the company fully respects the approved budget.the cuts approved by the contribution due &géttlement, so the
amount actually awarded is below the approximat€iyi3%, which is not negligible value, which cogleftainly venture to
invest efficiently. From the calculations shows seduent conclusion:

Obtained resources for the modernization of manufany process technology from the EU Structurahd=iunder the
Operational Program "Competitiveness and Economanv@“ are beneficial for the company. Posts busigeWNET CASH
FLOW project analysis as well as other global baslgiocument viability of the project, cost-effeetiness of resources -
achieving the objectives of the investment.

CONCLUSIONS AND SPECIFIC RECOMMENDATIONS
On the basis of the investment project under ther&@jonal Program "Competitiveness and economigvilrbwe can

formulate some conclusions, recommendations:

1. For the development of SMEs in the wood industrpésessary to use all available resources, whiablerthe overall
development of the enterprise.

2. Even if is the minimum and the maximum amount offIRrom the perspective of the firm, complexitymbcessing is
necessary to exploit the maximum amount for the NFP

3. As documented by the budgets of financial-econoamalysis of the project, given amount of NRFC iases the
effectiveness of the project as a whole, as ilastt by the analysis of indicators NET CASH FLOW

4. The project, namely preparation - implementatiomonitoring requires from the processors to havdityuaformation, as
well as qualifications in the field of EU projectse a specialized consulting firm respectively.

5. Posts budgets confirmed the fact that EU funds lads@ cost of capital, ie acquisition is not fréae real amount of the
fee depends on the analyzed actual expenses, rttosrd a company can first quantify as frameworld after the
realization of the project can quantify the actamlount of fees.

6. One of the serious problems which still hamperedabgrger number of companies that can apply ferNIRFC is a
lengthy process of obtaining the NRFC (since thte @& the challenge, until after the final auditlvexpire more than 1
year, which may cause problems in the company: etiauds, economic, financial, and others.)

7. A significant number of companies discourages lawecess in obtaining the NRFC, and not just becafséhe
decommissioning project of formal shortcomings, #reors in the procurement process, breaches ofitfits - the
structure of the project budget, but also from &ners on the part of the agency (misunderstantiecgnologies and
reduce the eligibility of expenses). Reducing NRR€n has a negative effect on the loan burden siméss.

8. As is apparent not only from the application, blstoaa description of the project within a particutnallenge, it is
necessary to complete the investment project inrdance with the methodology presented in the peid@al literature
and to present the project in a banking institutiolbtaining loan resources. Naturally, from thiscessed project is no
problem to handle the request and a descriptidheproject in accordance with the instructionsgdarticular operating
program.

9. It should be noted also on the quality of both &pgplication and description of the project as veslla wide range of
attachments, which are a prerequisite for assessHirgdigibility for obtaining the NRFC. Their faite in this form is
considered as incomplete project, lack of formalithich can reject the very promising, viable pebje

10. For the enterprise management is also importantfabe that the company may extend the project Fantselves,
supplemented by other indicators, the criteria amdy for the implementation process, so by theipaldr approach to
fulfill the objectives of enterprise investment eoall.

CONCLUSION

Development of each enterprise is not possibleauitiinvestment. Of course, such investment, asth the short and
long-term period fulfils the particular economigettives of the enterprise.

For the development of SMEs in the wood industrydlation to its comparative advantage implies fioet that it is
advantageous in full accordance with the challdngése EU funds to improve the efficiency of theibess as a whole. From
the presented results show that the funds — theisitign is not easy, but it is economically viabBeclared budgets confirmed
the fact that EU funds also have a price (the pofoeapital, capital cost), which companies muspeet. Although the process
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of acquiring resources is also time consuming, ceduthe need for own resources, reduce the loadebuon the enterprise
level, respectively.
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Eva Drlickova, Vladislav Kaput¥
CONSUMERS' ATTITUDES TOWARDS ECO -PRODUCTS

Abstract: The paper presents selected results of researathvilais been realized in the year 2009 in seleetgidns of the

central Slovakia. Sample size was 300 respondehishvwwvere surveyed by questionnaires. The aim efrdsearch was to
evaluate consumers’ attitudes towards eco-produstag the semantic differential method. According the results,

respondents have positive attitudes towards ecdygis and such products are the most often occwithéh the products of
the food industry and agriculture.

Key words: eco-product, research, semantic differential, tioeing

INTRODUCTION

Environmental conscious behaviour of companies sieedironmental conscious consumers. This phrasie te a label
of recent decades when environmental marketinggaran environmental certification and labellingmbducts has received
worldwide attention. Companies which can prove thal are environmentally responsible by beingifedt will benefit by
differentiating their products and increasing th@ioducts and increasing their share in the malkkegp(Kaputa, 2008). The
differentiating is more often realize by labellittge product with the label or text/declaration whieform consumers about “a
level of greenness”. Such a product is usuallyechiis the eco-product.

OBJECTIVE AND METHODOLOGY OF THE RESEARCH
Consumer’'s behaviour change permanently. Reasookl dme in the needs, requirements values and @gttuof

consumers. Research objective is to evaluate cagrstattitudes towards eco-products. Following radtilogy was set up to

reach the objective of the research:

a) time schedule: The research realized in months ffanuary until May 2009.

b) questionnaire construction and questioning: Questgppwas chosen as the main method for data cagtuRespondents
were asked to answer personally or via e-mail. $tmacture of questionnaire was as follows: accdstespondents,
instruction to fulfil the questionnaire, demograptata of respondent (age, education, income afjd eealuation of eco-
products by semantic differentiatonsumers’ knowledge of eco-products within specfroduct’s categories. The
methods of semantic differential were chosen inbeially since the respondents could answer throwegbal as well as
numeric expression. Semantic differential contdiBspairs of opposite adjectives (designed by rebeas) which are
expressed by the 10-points scale. Terminology kas lexplained to the respondents.

c) target group of the research: The target groupemondents resident in the central Slovakia. Fhrewlred respondents in
three districts of central Slovakia region wered@mly surveyed (one hundred in each district).

d) methods of evaluation: Data were processed usiemuéncy analysis (absolute and relative frequeneiesvell as using
arithmetic averages. First, whole data file waslymsal and further answers divided into subgroupgg&ups were
created on base of demographic factors as: seievacheducation, age and district of respondents.

SELECTED RESULTS OF THE RESEARCH
Comparative analysis of the data from three sumelystricts was done. Arithmetic mean of the ansveer question “Did
you ever meet with label eco-product within follogiproduct’s categories?” shows Graph 1.

% doc. Ing. Eva Drlikova, PhD., Ing. Vladislav Kaputa, PhD., Dept. cérketing, Trade and World Forestry, Faculty of WdBdiences and Technology,
Technical university in Zvolen, Masarykova 24, 88®volen, Slovak Republic, dreva@vsld.tuzvo.gyteé&dvsld.tuzvo.sk
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Graph 1. The percentage of consumers who alreatiyitieeco-product within product’s categories

According to the answers are eco-products morenoftecurred within products of food industry — 9966 the
respondents already met such a labelled produathén eco-products are known within the agricdtyBl % of the
respondents met already) products following bydhemist and cosmetics products (75 % of the respusdnet already) as
well as paper products (66 % of the respondentsatneady). Since those products are daily or vdérgnoused usually, the
high percentages are logical. The lowest percenté®und 38 %) of the respondents have met eaupt® within clothing,
home appliance and building industry.

The results of consumers’ attitudes analysis usergantic differential shows Graph 2.

0 1 2 3 4 5 6 7 8 9 10
good bad
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affordable unattainable
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truthful 408 mendacious
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Graph 2. Attitudes towards eco-products expresgestimantic differential

Respondents’ attitudes towards eco-products aeepireted mostly by positive adjectives as they ictenghem for good,
save, quality, valuable and useful. The worst eatald attribute of eco-products is their price, ginonsumers perceive them
as expensive. It is probably connected with the tfaat almost 50 % of respondents consider thenufiattainable. Weakness
of the eco-products seems to be promotion, beaaniges0 % of respondents marked them as promoted.



% Intercathedra 25, 2009 31

CONCLUSION

Consumers usually met eco-products within produdtich are daily or very often used. The label “eco™the green
declaration” has more often products which haveafimpact (or the production process has direpiaict) on the health of
consumers or to the environment (in this case coiegastrive to present their responsible — enviremially conscious —
behaviour towards environment). Respondents ofsammple consider eco-products rather for good pitsdaithough their
price is perceived negatively by most of responsldeto-products mostly marked as expensive). firidably the most
restrictive criterion to achieve higher market ghar
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Roman Dudik!

PREREQUISITES PERTAINING TO THE DEVELOPMENT OF FORES T
MANAGEMENT AND WOOD -WORKING INDUSTRY IN THE CZECH REPUBLIC

Abstract: The economic crisis of the advanced world econorsidarther reflected in all national economic sestof each
country. Economic development that will affect tferestry and woodworking complex is formulated adawg to a
development analysis of selected world indicesiaditators. The analysis is chiefly concerned wfith following indices and
indicators: Dow Jones Industrial Average Index, SBlBmebuilders Index, Chicago Mercantile Exchangedoan length
lumber contract prices, and prices of selectedramsats of rough timber in the Czech Republic. Phper further touches on
selected aspects of the global context of the ddfprerequisites for the development of forest mameent and woodworking
industry.

Keywords: forest management, woodworking industry, econagrigis, Chicago Mercantile Exchange

INTRODUCTION

If we talked about a crisis in the wood-working sty chiefly in the sphere of primary timber presiag last year, it
now follows out from the macroeconomic data thas trear the economic distress has spread into etdsciated spheres,
such as constructional joinery or furniture making.

Other industrial sectors fare no better and we alrdoo often overloaded by “guaranteed” predictioof foremost
domestic and foreign experts concerning the futieneelopment of the macroeconomic situation in tRea@d abroad. This is
nothing special since each economy passes througlgsc We are nevertheless still left with the tapiquestion of whether or
not the global economy has already reached it®tmptivhether the crisis that we are currently ex@wing is already ending
and several years of economic growth lie aheadspbuwhether we are to experience similar scentariwhat our ancestors
went through in the 1930s.

To date, we only witness economic forecasts, whilahm that the reversal of the current trend sbetlur within more or
less six months signifying the end of the crisieTproblem rests in the fact that such forecast® een circulating for
around two years now. This is also confirmed by recroeconomic predictions for the developmenthef €zech national
economy with regard to the creation of the statégleti of the CR for the year 2009 the prospects li€kvchanged several
times for the worse.

GLOBAL MACROECONOMIC SITUATION

Although it is useful to analyse historic experieno grasp the present situation and to predicfutuze development, we
will not address this topic here since it is algeatbscribed elsewhere, e.g. Dudik, 2008. Without doubt, global
macroeconomic impacts have left their traces orCttech economy. This means that the future stdtecaf economies can be
judged on the grounds of a correct prediction & ghobal development. The problematic issue is lWewehe “correct”
prediction.

The prediction specified below is thus based oratttaal situation: On the publicly available faatsl information. With
respect to the activities of multinational woodwiatk enterprises in the Czech Republic, we neecetwch for connections
also in the international context. In this conteélkg position of the United States as the leadgfadal economic growth is of

" Ing. Roman Dudik, Ph.D., Department of Forestrgl ¥vood Products Economics and Policy, Faculty aeBy and Wood Technology, Mendel University
of Agriculture and Forestry Brno, Zeirlska 3, 613 00 Brno. Czech Republic, e-mail: dudite@delu.cz
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great significance despite the fact that in terff&DP percentage growth they have been for exasyreassed by China. In
spite of this, the USA is still considered the oador of global economic health; a benchmark toctvimearly the entire world
relates. In essence, between 2003 and mid- 200 TJ8A was characterized by strong economic growttich eventually also
corresponds to the growth of money and capital etarkrhis can be clearly seen in Graph 1 (Finammeg(®, 2009) showing
values of the American stock market Dow Jones limdl\verage Index (DJIAI) from 2003 until the [sent.
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Graph 1. DJIAI performance between 2003 and 2009
Source: Finance.google.com, Hochberg, 2008. Matific: Dudik, 2009

In the graph showing the DJIAI performance, a abasible growth of the stock market index can béadtstarting from
March 2009. At first sight, this upturn is of alrat different nature as opposed to the short-tggswings in the course of
2008, which were in fact corrections to the longrténdex's downturn in the period between mid-288d March of 2009. It
also follows out from the graph that since the Mdbottom, the index has grown by 40 percent. Wersted to ask whether
the March value was only a local bottom within freemework of a long lasting downturn or if we cayos anticipate a long-
term economic growth.

To formulate the future predicted DJIAI performarfoe at least one year, we use Eliott waves priecipne of the
prediction methods for capital markets developmbnGraph 1, the types of the individual wavesh# highest order in the
monitored period are marked (Hochberg, 2008); theking of the waves is governed by specific pritespand it is based on
the previous development.

Once knowing the rules for marking the individuawes, we can derive the presumed future indexfenpeaince. The
truth is that the longer the predicted time perioel, in the order of months or years, the moresssful the prediction. The
same procedure was used for the prediction of dulilAl performance in August of 2008 (Dudik, 20@®)ich assumed
further downturn of the index at a moment when espgnd the media talked about a reversal of thiedarend. The analysis
of the previous DJIAI performance together with therent economic information show that the growtithe index from
March 2009 is merely a correction to the significdawnturn of the index which commenced at the @h?007. This means
that we can expect other remarkable decrease indleg's value corresponding to the worsening dlebanomic situation.

Although the talk is about better performance deast improvement of performance of the natiocahemies, | am not
an optimist in this respect. | attribute the cutriemprovement of macroeconomic indicators perforogae.g. in the USA to the
massive non-systemic financial aid of the governintkat mostly financially rehabilitates older pretsis. No unambiguous
government support is in place in the sphere oéshwments, innovations, and systemic aid to consompthe so-called “car-
scrapping bonus” cannot be conceived of as a syster@asure to increase the population's consumpiiehto stimulate the
economy.

When we talk about a boost to increase the populatconsumption as one of the prerequisites tautdite the economy's
recovery, it is necessary to look at informatioonirthis field, too. ZabZa (2009) states that thewmh of debt on credit cards
in the United States according to the March 200@ datals roughly USD 939.6 billion. The FederalsBwe informs that
6.5 % of this debt is minimum 30 days overdue, Whgthe highest value since 1991 when the FERestanonitoring it. In
line with the internal rules, the credit comparées obliged to report the debt, which is more tBanonths overdue in their
ledgers with the zero value. If the client doesp®yt by this time, the chances on any other ingatrare minimal.

Current data published by MEDIAFAX (2009) statettimathe Czech Republic the volume of underpaidscomer loans
in the banks will reach the 10.5% level. This esponds to CZK 20 billion. If the macroeconomicuaiton further
deteriorates, according to the Moody's rating agetie delinquent consumer loans may reach the #té In Europe, the
proportion of underpaid consumer loans shall prbbagach 7 %. The heaviest load will be carried@neat Britain, the
Europe's largest creditor. The number will risehwitore unemployed people. In all, USD 2.5 trillare loaned in Europe, so
the delinquent loans would reach the amount of U3 billion. According to MEDIAFAX, the situatiors ieven worse in the
United States where the delinquency rate of theséloold credit totals 14 %.
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SITUATION IN WOODWORKING INDUSTRY AND ASSOCIATED BR ANCHES

The decreasing purchasing power of the populatiem laads to a shrinking demand for new flats amasks that in turn
leads to their lower construction. This is therleeted in the entire segment. Economic situatiothef American enterprises
listed in the S&P Homebuilders Index (S&PH]I) is simoin Graph 2 (Finance Yahoo, 2009). Businessdsdled in this index
belong to the so-called “Housing Segment”. The Qrejearly demonstrates the falling market valu¢hef companies in the
index, which in fact confirms the worsening econosituation of the segment in question.
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Graph 2. S&P Homebuilders index performance sifi&¥ 2
Source: Finance.yahoo.com

In the sphere of primary timber processing econdirg/development of the sawn timber price can sasvan indicator of
the situation. Here we can use the data from thieaQb Mercantile Exchange (hereinafter “CME”") whesawn timber
contracts are traded the price of which affectsnstimber prices also in other countries' markatsonder to obtain a longer
term perspective of the sawn timber price courseME, Graph 3 shows the price development for @amelom length lumber
futures contract since 2005 (CME, 2009). It neeslsthted that trading (similarly to presenting tideivelopment) with futures
contracts generally entails certain specifics, Whiball not be addressed in this paper.
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Graph 3: Development of the price of one futurerséimber contract of random duration since 2005
Source: www.cmegroup.com

Neither the S&PHI performance nor sawn timber attprices prove any clear reversal of long dunatiownturn trend
of both indicators. In the past months, we couttdernnotice a stagnation of the current situatioslightly worse situation can
be observed in the assortment prices of raw timbdre CR, which is shown in Graphs 4 and 5 forghdod of 2007 to mid-
2009. It is still characterized by a downward tresfdprices of the monitored assortments. Graphsad % compare the
quarterly level of prices for one cubic metre fbetmost represented assortments in the IIIA/B ai@ kjuality classes,
respectively, for spruce, larch, beech, and oakdympecies. The prices of these assortments aréaremh by the Czech
Statistical Office (hereinafter “CSQO”).
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Prerequisites pertaining to the development of forgtry and woodworking industry
Before the possible alternatives of developmerihefabove stated fields will be outlined, we neebte aware of certa
facts and relationships:

—It is very likely that neither the Czech Republiarthe important world economies have yet reaclmedbbttom of th
economic recession,

—optimistic prognoses talk about the period of mimimtwo years before it will be unambiguougpossible to prove a
change in the current negative trend of the gl@mainomic development, while majority of the largesbnomies hav
already exhausted macroeconomic tools to solversent crisi:

—these optimistic forecasts do not take into acc the bursting of the scalled “bond bubble” which slowly starts to eme
in a number of countries trying to address theesursituation by pouring money into their natioeabnomies on a massi
scale whether these resources are to serve aghhblitation of the financial institutions, to fund meery plans of big
businesses (in the upshot, it in fact equals thaiionalization), or to initiate growth stimulatipyjogrammes; e.g. ine
USA the funds run into the order of hundreds dfdyk of dollars,

—in the context of the Czech Republic, the forestgtor has not been perceived as significant;whisundoubtedly shov
on the rank of importance of our sector among igldd for which the government will prioritize &

—disunion and opinio fragmentation of the sector also due to a redgtilarge number of professional organizations Wi
often come out against each other are further piidt by the perception of the sector as margindl“problematic”

—if the present sector's contriimn to the GDP (and potentially its share in th&lt number of employees) is considered
direct financial support to the individual entegas can be unfortunately expected from the sidleeo$tate
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What could then be the functional measures thatldvalleviate the impacts of economic recession an sector? A
crucial step is undoubtedly support to consumptibthe wood raw material and wood products with fineus being on aid
that would lead to higher consumption of qualitghiefly sawmill — assortments. Although this adiivias been the topic of
discussion for some time, its results provide sgacéurther improvement. At the same time, inceeasconsumption of wood
products would be a way out for all entities: iferest estates, forest companies, and woodworkimgsf In theory, the
simplest way of accomplishing it would be the redthrc of the VAT rate of wood products so that threducts price would
become more interesting for the end customer. ®@agon for reducing the VAT rate can be the suppdsigger exploitation
of a renewable raw material. Even though this smutay seem simple at first sight, it can be asslithat the government
will be against it since the VAT, as an indirect,téforms a significant source of income for thetestbudget. The VAT rate
reduction would moreover have to be authorizeti@tevel of competent EU bodies.

Another possible state encroachment to better thgept situation could be the depreciation of lterga assets, which
equally requires a defence of the question whyiqaarly for forest and woodworking companies.

Yet another solution is for example larger assistaio construction of structures from wood. Thassasce should be
directed towards the end customers, not the pradu@dis aid would however most likely be countebgdthe producers of
other construction materials who would feel hanpljped.

One of the big issues faced by the entities infoihest and woodworking sector is surely the retatietween the Forests
of the Czech Republic, state enterprise, and teabss entities. The current state indicates atleaknesses in the functioning
of the present system of acquiring public contrfwim a state enterprise. The situation is furt@mplicated by the fact that
companies in the sector of forestry and woodworkimdystry dispose of no possibility to acquire talpfor securing their
operational needs, which is the result of a growingvillingness of commercial banks to grant loamscompanies in this
sector.

CONCLUSION

Almost everybody would like to know the answer tte guestion regarding the future economic developniewe take
into account the fundamental information on thdgremance of the principal world economies and corabi with the analysis
of the development of selected economic indicatibrs,conclusion that suggests itself is a furttmemic downturn. This
downturn, or deepening of the crisis, will also adgply reflect in the economic performance of dompanies in the forestry
and woodworking complex. With respect to the sigaifice of the complex in question, either frompleespective of its share
in the gross domestic product or its participaiiothe number of employees, no big financial oreotfpovernmental assistance
to these two branches of industry can be expected.
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Pavol Gejdo¥

| MPLEMENTATIONS OF QUALITY MANAGEMENT SYSTEMS INTOS MALL
AND MIDDLE SIZE WOODS ENTERPRISES IN SLOVAKIA

Abstract: The article deals about the implementation of Quathanagement systems into small and middle size
enterprises in word-processing industry in Slovakublic and describes the chance, risk and comditib flawless
implementation. Simultaneously describes advantames$ disadvantages of implementation of quality agament
systems into small and middle size woods enterprise

Key words: Small and middle size woods enterprises, qualitynagament system, implementations of quality
management system

INTRODUCTION

Small and middle size enterprises, competitivenpesductivity, efficiency are the terms which arendnated in
conversation of statesman’s, managers and manylg@ojall countries of the world. Small and middiiee enterprises
have extraordinary intent for national economy. Seheompanies created new jobs in villages, citesragions, created
healthy entrepreneurially atmosphere, increasedetaand absorbed labour force which are released lhig companies
by structurally changes.

Development of small and middle size enterprisesragarded on the main factor of economic developraad
therefore is in focus of European Union (EU) beeahgy want to be dynamic a competitiveness ecoriorthe world.

1. FUNDAMENTAL CHARACTERISTICS OF SMALL AND MIDDLE  SIZE ENTERPRISES

From 1st January 2005 is valid for countries ofdpean Union new definition of small and middle séxgerprises.
Small and middle size enterprises are in Europ@@nwcountries like a backbone of national econsnbiecause they are
flexile to market atmosphere, they create new jobatribute the healthy competitiveness atmospltees, have impact on
economic improvement and sustain business equilibih global work markets.

In European Union exist approximately 18 milliomsadl and middle size enterprises, it is 99,8 %lbt@mpanies in
EU. Small and middle size enterprises make 55 %hafey return of all companies and they make 66 Pofaggregate
employment. In comparison with big companies sraatl middle size enterprises employ more womanéilans, young
people. The level of education, training of emphks/@and total stability of small and middle sizeegmtises is on lower
level. Table 1 describes the basic differencegpd tompanies.

Table 1. Basic characteristic of companies accgrtbrstatute 364/2004

Size of company Number of employees Money return in mil. EUR
Micro companies 10 2
Small companies 50 10
Middle size companies 250 50
Big companies more than 250 -
Corporation more than 10 000

Strong points of small companies:
—moderate negative subsequence of structural changes
—make like subcontractor of bid companies,
—create conditions for development a implementatiew Technologies,
—promptly react to demand of market,
—fill up fringe part of market which are not so atttive for big companies,
—decentralize business activities and can help wéldpment of regions, small villages and cities.
Weak points of small companies:
—-small economic power compared with big companies,
—low capital power, limited financing of developmexttivities,
—complicated access to education,
—ignoble competitiveness from big companies, dunigegr
—weak position in competition of public commission,
—big administrative charge. [3]
Quality management systems into small and middle snterprises is that part of management systeichwian
guaranteed highest customers satisfaction on aféatss way. This system must fill these functions
— assign the supply of quality products for extegwatomers,
- create surroundings for continual improvement,
- realize this functions with optimal costs.
For small companies have the implementations olitguaanagement systems some advantages:
- increase company confidences by external custoamet®ther stakeholders,
- increase level of managerial and main processes,

2 Ing. Pavol Gejdo$, PhD., Technical university wol&n, Department of Business Economy, Masarykdy®@0 53, tel: 0042145 5206 491, Zvolen,
Slovakia, gejdosp@vsld.tuzvo.sk
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clearly defined responsibility in organization ftinas,

increase competitiveness of company. [4]

reduce total costs and losses which are causetbbfill requirements,

decrease errors in company divisions and numbemaloyee complaints,

On the other side exist objective and subjectiveidrawhich defended of effectiveness implementatid quality

management system into small companies:
— don't exist strategy of development small companies

negative references about the same effort in abepanies,

management system. [2]

limited financial sources for creating quality mgament systems,
exigent understanding meaning of ISO 9000 for eyg®s in small companies,
insufficient level basic knowledge’s, principle$ company managements in small companies,

effort to take a certificate of quality managemegstems without implementations the basic prinsipé quality

2. BASIC ATTRIBUTES OF THE IMPLEMENTATION OF QUALIT Y MANAGEMENT SYSTEMS INTO
SMALL AND MIDDLE SIZE WOODS ENTERPRISES IN SLOVAK R EPUBLIC

In this part of this article are basic charactassbf implementations quality management systems $mall and
middle size woods enterprises with characteristifsrisk, affairs, advantages and disadvantages wafcessful

implementation.

The first problem is barriers of successful impletagon (graph 1).
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Graph 1. Barriers of implementation QMS into snaaltl middle size enterprises.

The second factor which was monitored was reasbimplementations quality management systems intallsand

middle size enterprises. The most important readessribe graph 2.

Reasons of implementation QMS

attendance on selective pursuance
demand of investor

competitiveness

implementation of order in company

improve of quality work

0% 10%

30%
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Graph 2. The most important reasons of implememafMS into small and middle size enterprises.
The next factor which was monitored was responsstaieholders about obtain of certificate QMS ofrand

middle size enterprises (graph 3).
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Response of stakeholders about obtain of
certificate QMS

no response

positive response

negative response
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Graph 3. Response of stakeholders about obtaiartficate QMS of small and idle size enterprises
The fourth factor was obtain effects of certific@®S from side of small and middle size enterpriggaph 4).

Obtain effects of certificate QMS
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improving of management system in company
successfulness on public order
competitiveness

quality outputs
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Graph 4. Obtain effects of certificate QMS

The last problem which was monitored was deteatingmployees satisfaction into small and middle saterprises.
Situation is illustrated on graph 5.

Detecting of employees satisfaction

satisfaction of employees is not
detecting

satisfaction of employees is detecting
when we detect problems

satisfaction of employees is not
detecting periodically

satisfaction of employees is detecting
periodically

0% 10% 20% 30% 40% 50% 60%

Graph 5. - Detecting of employees satisfaction

CONCLUSION

Small and middle size enterprises are at presguised of strong competitiveness but they have nmamy chances
too. If they make stronger their productivity thegn be on level of successful big company. All giet knowledge'’s,
proposals, solutions, continual development of eyges and other factor can be effectively applynamagement of all
types of companies but we must find appropriatatatyy. About success of any company decided indalidbility of
company employees. [1]
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EFFECTIVENESS OF COMPLEX PROCESSING OF BEECH WOOD

Summary: The paper presents results of investigationsheneffectiveness of the primary and secondary asioe of
beech wood into semi-finished products in condgiof the ZPD Kolacz Sawmill which belongs to ondhd companies
of the KPPD S.A. Holding with the headquarters mcZgcinek. As a result of conducted experimentslityuand
dimensional characteristics of lumber convertethatplant were determined. Dimensional groups pfasentative logs
were selected, experimental conversions were peddy suitability of lumber of different quality gtes and provenance
was evaluated, based on cross stem section, foptbauction of customized half-finished productidioreover,
efficiency of production was determined for sawadurcts and customized products.

Key words: effectiveness, beech, sawn timber, semi-finishedyxts

INTRODUCTION

Timber is an extremely valuable natural raw matéddahumans. Although it is a regenerative raw eniat, it should
be used very reasonably and effectively throughioaipproduction process — from its obtention from fibrest to the stage
of the final product and then its use and utilizati

In the last years of economy transformation theeenaany new economic enterprises arose, dealirtg saitvn wood
and various wood products manufacturing. Thosergnses as small and medium firms generally reaaturrent activity
for economic tools (instruments). Near productiontibe country market, wood products and procesaeah svood are
exported, what is the main economic activity di@ttfor many sawmills. Production of sawn wood amthple wood
products in 60-80% is connected with costs (vabfe)sed raw material [1, 3, 4]. It is found, thatthis range, the basic
meaning for appropriate assessment of wood prowpssas establishment of the optimal parametersawf material
processing, what influences on material effectigsrindicators and economic effects of producedymisd 2, 3, 4].

According to available data, approx. 3,000 compawdieal with sawing in Poland, as many as a hathe$e being
small private companies processing less than 1sthm8 annually. As few as 37 (1.2%) companies ed@d¢he sawing
volume of 25,000 m3. The above data points to gelascatter of the timber processing plants in Rbldkecently,
however, the concentration and increase of prodadtave been enhanced [5].

This article will deal with the effectiveness oktproduction of sawn timber and beech wood prodwsslting from
its secondary processing. The article is aimedchatralysis of technological efficiency in the agpafcthe most optimum
use of timber, which is the main carrier of costthie sawmilling industry.

TECHNOLOGICAL EFFICIENCY OF BEECHWOOD PROCESSING IN ZPD KOLACZ

The target of work is defining productivity of elentary and secondary breakdown beech wood in Indugfood
Plant in Kotacz. The company is a part of KPPD Sdalding and deals with the complex processingavimill timber.
Annually approx. 25 thous. m3 of coniferous, mainéech and oak, logs are sawn.

To reach the best possible relationships betweenirtbomes from the sale of products and the cobtheir
production, apart from the company’s indispensatifi@structure, appropariate machines and equipraedtemployees’
skills, the knowledge of profitability of the proction of relevant products is necessary.

The studies of this issue, carried out at the le¥elarious sawmills by the Department of Mechahicachnology of
Wood, University of Life in Pozrna demonstrate that of essential importance in tbispect is the technological
effectiveness of timber processing. The universatmm index of technological efficiency of the saWwmaw material
processing into sawn timber and sawmill produdEpstw ) is the index defined as the total of conuia¢nalue (the main
sawn timber, accompanying sawn timber, and sawroklucts) obtained from a given raw material, tegldo the costs of
the purchase of the raw material necessary for gneduction, described by the following rule:

oy, e 8 [zl * 100 [%]

STV osvArcd+T)
where:
V! — volume of products of a specific class
C.! — market prices of products
A — volume of the raw material in classes
CJl — price of raw materials in classes
T, — cost of transport of the raw material

The list of the results of the tests of this indiexJuding the material capacity of selected isspraed in the figures
below.

13 Department of Mechanical Wood Technology, Poznaivaisity of Life Sciences, 60-627 Poznal. Wojska Polskiego 38/42, tel./fax (061) 848743
kmtd@au.poznan.pl
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Diameters of saw logs

Fig. 1. Indices of investigations of the primary beech timber
conversion

Shown effects of total material capacity include tange 43 — 169 %, while efficiency of includes tange 169 —
260 %. Presented results confirm the rule, thatibst important material efficiency indicators atgained by processing
of logs with bigger diameters, then by productiésawv wood with the biggest size of thickness aidewess [2, 3, 4].

"Technological
efficiency (%)
" Material

1] n capacity (%)

Quality class of sawn timber

Fig. 2. Indices of investigations of the secondary beech sawn
timber conversion

Productivity of secondary breakdown appointed camipg component stock value and batch of lumbenevalso
take in the consideration recived monofacture vahe prices of component stock in Industrial WotahP

SUMMING UP

The profitability of timber industry plants depends many complex factors, such as: technical anbntgogical
infrastructure, staff training and skills, innowatj raw materials, location of the plant, financiaources, foreign
exchange rates and many other.

Yet, the knowledge of interrelationships withinHaological efficiency between individual productedaheir groups
allows to take optimum decisions related to thaldisthment of prices and developmental trends edgction. This index
is relatively simple and easy to obtain, and oride known and correctly interpreted, it will allote react fast to the
processes going on in the company within its ecacoesults. Therefore regular studies of this isstgerecommended.
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ALTERNATIVE SOURCES OF COMPANY INVESTMENTS FINANCING

Abstract: the article deals with long term bank loans fitiag of company investments. Processes of acauisdf long
term financial sources by bond issue, bank loagjept financing and finance lease are characterizegrms of their
advantages and disadvantages, mutual comparisoapgtfidation in company operation.

Key words: investmentfinance sources, bonds, finance bank loans, préjentcing, leasing

INTRODUCTION

Investment decision has long-time effects and &mitly interferes into company process evaluatittnaffects
conditions of manufacturing, sale possibilities aotieres with many company functional areas. Fesdheasons it cannot
be performed isolate, to not have joint disproportbetween company functional parts. As an inelgtajondition for
decision making and consequently realization ofgtment project is need of potential projects eatin. After the
process of searching and choosing of suitable timerst should follow company financial ability apised. Finances need
balance, identifying self and foreign resourcesfiftncing and possibilities of gaining resourcesf these resources are
also its part.

It is obvious, that realization of investments padg mostly requires big volume of financial reses; which many
times exceeds possibilities of own company resaupceduction. For this reason it is needed to asswestment projects
financial coverage through the use of foreign resest For the area of company investments finananegused mainly
long-term financial resources as bonds, finan@aht and leasing. Lately, project financing isiggtinto companies
awareness. Every mentioned alternative sourcesithaspecifications, advantages and disadvantagéschwpartly
influence the choice of appropriate financial seuiar specific investment.

1. INVESTMENT FINANCING BY BONDS EMISSION

One of the ways how to gain long-term financialotgses to finance company investments is compamd$o
emission. By emission the company commits thapecsied period pays to bond creditor nominal vabi¢he bond and
the interest in agreed terms. The emission of coppands is regulated by state and can be reatigedprivate or public.
When deciding about bonds emission financial marsageist take into concern interest rate from thedbdifetime and
way of bond repayment, company credit, bonds gueeatimiting creditors conditions for company éwhds rate.

The advantages of this financing consist of that, interest from bonds is tax appreciated costamd developed
capital market is lower than profits from commorargs; by emission the company can gain big fin&scims, because
bonds on the capital market are placed between preditors. Also, bonds enable achieve higher iy in company
capital structure, because some types of bondbeaaid-up prematurely.

On the other hand method of gaining capital wittndso emission is connected with some disadvantageshé
emitting company. Disadvantages are: administratiéastidiousness of bonds emission; financial gséawth, which is
elicited by increasing the debt part on total apifixed interest instalments from bond mainlycampany profit drop;
high emission costs, which increase capital castisagher limiting conditions proposed by creditors.

From mentioned facts we can see, that only fordampanies, with perspective of stability or prafibwth, or
companies which do not exceed recommended debtyagtio in their branch of business, it is possitd gain long-term
capital by the form of emission. Small and newlsnied companies should focus onto other forms aj@mm financing.

Bonds are mostly used in USA and their term of etjgn is in the range of 20-30 years [5]. In Skigathis form of
investment is low, same situation is in most cdestof EU.

2. INVESTMENT FINANCING BY FINANCIAL LOANS

Most frequent way of company investments finanémthrough financial loans. They are mainly in fbem of term
loans, in smaller measure in form of mortgage lodh®ese are provided mostly for purchase, buildreponstruction and
estates maintenance.

When deciding about specific loan source the firdnoanager has to go from loan price, which issdatned by
conditions and value categories set in loan cotitrac

To finance development needs of the company, maériy loans are designed for. Resources for tlegiayment
should be created from credited objects profits.

As an advantage of this type of financing can besimered ownership of obtained long-term propgrossibility to
freely dispose with it, of course if it is not emaliered with right of lien in favour of the bank goaksibility to add into tax
appreciated costs long-term property write-offindsrests from loan.

Concerning the risk of this loan, creditors gergragfore its grant demand from the company: cawgby property
guarantee or other subject guarantee; certain slianen company sources on project financing, beeaweditors usually
provide loan only at 50 to70% from needed finane@lme; the shortest possible maturity date, wineagurity date has
to be always shorter than lifetime of loaned progew also detailed analysis of financial and eoctioa@ompany situation,
including estimated project profits evaluation elist rate is either fix or flowing. The longethg loan term of expiration,
the more is flowing interest rate used.

4 Ing. Jaroslava Janekova, PhD., Technické univerzikosiciach, Strojnicka fakulta, Katedra manazmenekonomiky, ul. &incovej 32, KoSice, 042
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Financial loans differ from bonds by that, they é&@ne creditor; are administratively less difficulthey do not need
permission and registration from state organs; #reynot tradable on capital market and no emissi@ts are connected
with them. Credit interests are usually higher thand interests because the risk of individual icoeds higher.

Financial loans find wide application in EU couafriand in Japan. They are accessible for middéztsiampanies.

3. PROJECT INVESTMENT FINANCING

System of project financing is used for financiaggk, capital-intensive investment projects. Ithsracteristic by
separating financing of the project from other camp activities. This fact is gained by foundingpbject company,
where all financial sources for expected proje@ allocated. Protection of creditors is realizedfoym of specific
guarantees in the phase of build-up (compensatigmatantee — guarantee for delay, construction eoep guarantees
and so on) and it the phase of investment durgi@hivery contracts and so on). Instalments of leergn loans are
specified in a way that they fit the project po##ibs to create financial funds the best to phg instalments. Other
participants of project financing, besides projemipany, are project sponsors, construction compamgrator and bank
consortium.

Making of project study is a base for project raation. It is common, that project study is madespgnsor, as
project proposer, but also a bank, which decidesialts involvement in project financing followirgroject and loan risk
examination.

Main advantages of project financing are, that fégt of risk is transferred to banks and companytsi¢owards
banks are not in the balance sheet. Disadvantagedime fastidiousness for project preparatiorgati@ation between
partners and higher cost fastidiousness for thisstment type.

Basic difference of project financing from clasfitancing rests in the fact, that bank as a credifdoan has no or
only limited possibilities of sponsor sanctionsisltcaused limited or none responsibility of speador loan repayment
and also by that, sponsors are not direct loanvec&om the bank, because there is a specialipded project company
for that, for whose liabilities sponsors guararitea limit or neither. [2]

Project financing is augmented mainly at advanaetustrialized economics, regarding investments geduon
mineral mining and processing, energetic, waterraidransport.

4. INVESTMENT FINANCING BY FINANTIAL LEASING

To finance renewing and developing investmentsniiie leasing is often used. By financial leasing wnderstand
long-term rent of long-term property with negottéght of purchase of leased object. That medre, after ending of
rent era property rights to leasing subject mowenfrenter (leasing company) to tenant (companysjonbolic surrender
value. For using the subject during the leasingti@h, the tenant pays to renter predeterminedrigaisistalments.
Regarding the financial leasing, the renter trasstbe responsibility to take cake about leasingjesu (repairs and
maintenance, insurance and so on) to tenant amdgdive stipulated term no one can repudiate tiheemgent.

Preferring the financial leasing when financing @amy investments is conditioned by several advast§sj:

— Quick way of leasing subject attendance. Leasingpamies are more flexible and faster than bankswapproving
and closing agreement.

- Less administrative fastidiousness. Leasing congsamémand less documents from possible tenanten&s.b

— Acceptation of higher risk. Leasing companies ass laversive to risk in regard with banks, thegrofirovide leasing
to companies, which demands were rejected.

- Use of tax shield. The tenant in line with the lalsout income tax amortizes the subject of the hgpduring the lease
duration up to 100% of purchase price foundedraere

- Better leasing subject insurance. Leasing companfies have better insurance rates than insuramopanies.

- As disadvantages of financial leasing we may caarsid

- Property is de jure ownership of renter, therefoig not possible to sale it, or impawn in favaidrthird parties as a
guarantee.

- In case of financial problems or leasing compamycces, leasing tenant can loose rent property.

Leasing as a source of long-term financing begautitize in the beginning of 50’s in USA. Todayist spread in all
modern market economics. The reason of leasingufaigothe reality, that enables the investor effety apply newest
knowledge into practice and directly connect inrestt activity with consequential production andesalevelopment. The
most common leasing subjects are cars and comrhermitor vehicles; trucks; tractors, semi-trailensdatrailers;
machines, devices and technologic machinery; ssstabaind computing technology.

CONCLUSION

The task of top management is to choose appro@imach to allocation of financial funds. Theichaf approach
depends from company state, way of its managenoegénizational development and company culture.répghes to
resources allocation on company level differ angetiel from its size. Big company keeps at dispasitésge financial
resources, or can obtain them quickly. Small corydaas considering its size and financial possiegitessentially taper
manoeuvring area.
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FOREST MANAGEMENT PLAN AS AN INTANGIBLE FIXED ASSET
AND PRIMARY BASIS FOR DISPOSAL OF ENERGY DENDROMASS

Abstract: Forest management plan (FMP) is an instrumentresfoowner that leads to goalseeking forestry the final
work of forest forming (layout) and it is usuallyadvn up for the time of ten years. From the propeigew forest
management plan is intangible fixed asset regaritntharacter and also value (price).

The paper essentially deals with task and predieatalue of FMP in the conditions of forestry aidier industry in the
Czech Republic. Forest management plan is conceisédtangible fixed asset and as primary basish®massessment of
dispositions of biomass for energy.

Key words: forestry, forest management plan, intangible fiasdet, timber felling, energy dendromass

INTRODUCTION

Forestry is system (organized) arrangement of basiduction factors (where dominant part is foreptpduction
processes and trading activities. It is sector afemal (market) and also nonmaterial (honmarkebdpction within the
frame of national economy and part of so callecedtny and timber industry. Besides forest productioe forestry
includes also next specific activities, e.g. foresbnomic forming (layout), administration of watéows, building
activities (building for realization of forest fumans).

Specialities of forestry follow from specific histwal evolution. If the wood production was onlytictive process in
the past then the impending lack of wood compefiente purposeful activities and formation of forgsis independent
sector of social production. During the evolutidre tsilvicultural wood production on the bole ocahithe primary
position. In the connection with ensuring principfepermanency it created also correspondent lagbfdrests. Accruing
importance of forests and forestry within a statd aational economy also led to formation of sfatest policy. Basic
interests of state were embedded into statutopsrihe state forest administration inspects thgservance. [3]

Economic forest layout is set of activities. Thesiinportant activity is forest economic plannimgtt seeks to do
attain permanent and balanced using of forestreswable nature resource. Forest planning has ddeeeds — the highest
is regional forest plan, let us say regional plafocest development. It is worked up for particutature forest territories.
The next level is forest management plan worketbuforest properties or their whole parts (foresbnomic complexes).
Also so-called forest economic synopses belongitolével. They are worked up for small forest mdies (area up to 50
hectares). Economic forest formation has in thecB2@epublic great historical background and expegs. Back in 1852
was passed an Austrian forest law — Imperial patent250/1852 of imperial code of law. It was vernpgressive in that
era. Among others it assessed duty to forestryrdaog to economic plans and together with it sujseny observance of
these plans and supervised total forestry. Theamaftinterest is fact that this low in principleltd for more than 100
years and it was fully replaced as late as by law166/1960 Sh. about forests and forestry [2].

Forest management plan is non-substitutable ingtnaifor forestry and from the view of value it lmportant long-
term intangible asset. From the view of renewablergy resources it is the primary basis for assesswof dispositions of
energy biomass in conditions of forestry and timhdustry in the Czech Republic.

METHODOLOGY
In methodological light the forest management pleas primarily analysed from the legislative poiitnong others

the important determination is setting of obliggtordicators of forest management plan that defiisposable quantity of
energetically utilisable dendromass. In the negp ghere the forest management plan was identifgethtangible fixed
asset, especially from the view of generally tregidlation. Financial and value concretization Wase in the University
forest enterprise “Masaryik les” in Kitiny owned by Mendel University of Agriculture arfbrestry in Brno, but
especially in state enterprise Forests of the CRagbublic in the period 2004 — 2007. The basic @@of data were year-
end reports of the Forests of the Czech Republibeve all data contained in enclosures to finabants according to
public notice 500/2002 Sh. Own identification dferant data of forest management plan represeatshitd step. Data are
needed for determination of disposable volume efgetically utilisable dendromass in forest propert

RESULTS
1. Legislative aspects of forest management plan

Forest management plan legislatively set by theNimw289/1995 Sb., about forests and about chandgeampleting
of some laws (forest law) and by the Public not€Ministry of agriculture of the Czech Republic N8®#/1996 Sb. about
forest management planning. Important legislatigg2dninations are obligatory clauses of forest rganeent plan (vice §

1 Doc. Ing. Jaroslav Jansky, CSc., Department ofentcs and management, College of polytechnicsndihi Tolstého 16, 586 01Jihlava, Czech
Republic, jansky@vspj.cz
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24 of forest law) — especially maximum total lewéfelling; for state forests and forests in owrgpsof municipalities are
important also minimum area of tending actions iftdmest stand younger 40 years. Person who haseack for this
activity in accordance with forest law (8§ 41 — 4%)st work out forest management plan. The ownes pagts incurred by
purchase of forest management plan. Working odioi@st management plan is usually public contraatdr) because of
claim for subsidy.

To legislative aspects of forest management pléonigats approval and permit of changes by locahpetent organs
of state forest administration (§ 27 of forest lawjhey are regional authority (office) or munidipdfice with extended
competency.

2 Forest management plan as intangible fixed asset

Today there are about 50 modules of measuremeirttarigible asset. Bf'ada is possible to classify into these
approaches to qualitative and quantitative. [1]

Qualitative evaluation uses points system baseslibjective evaluation by author. It analyzes aituaf asset from
many views by the help of:

— points methods of evaluation that is used espgdialihe cases of trade marks and protection marks

— information method of evaluation of patents

— econometric methods based on the analysis of sharleet

— spider graph draws up e.g. relationship with s@pglimanagement synergy, process quality, abditgarn and focus

on the customer into cobweb scheme

- intellectual potential of added value — it defimesult of work of knowledge workers according teated added value

per worker.

Quantitative evaluation results from basic appreadb setting of value of assets: cost approactkahapproach and
revenue approach. These basic approaches are edté¢od recording of adequate economic, physical emmparative
characteristic of asset.

Application of cost approach is connected with &udion of many factors that influence result vallieat is why it is
recommended only as subsidiary approach to maritrevenue approaches. But mostly the result ofiGgtipn of this
approach is so small that it overreaches diffeatioth ability of methods used for prizing of inténg asset. Cost
approaches results mainly from historically origethcosts or from reproduction price.

Market approach insists on comparison charactesistf intangible assets. For application of thiprapch are
necessary conditions as follows: existence of niaha records comparable kind of intellectual talpsufficient number
of transactions realized in the past (in the cdsecomparable intangible assets), access to infaomabout prices of
intangible assets.

This method is practically usable only hardly bessaaf lack of precedents and absence of legal edarcsignificant
data and facts.

Revenue approach is in theory recommended as biéstl bove all to pricing of industrial rights aather know-
how (intellectual property). Basic variants are:

—licence analogy that results from presumption thatvalue of intangible asset corresponds withpitiee paid on the
market for agreement with using the same or sim#aplution. This method follows from long-timeangible assets
trade and it is preferred to other revenue methdhs.using right follows from providing of licenoe similar contract.
It is paid for this right and it depends on thel mraduction value (or sale value). Licence fesasby percentage of net
sale price.

—increment of revenue — we can apply this methodaises we can prove that the products calculateshigfofit in
comparison with the competitive product. This metl® very difficult to practise and so it is takenly for theoretic
method.

—supposed loss of revenue — method shows recipedieait of the previous method. It results from pragtion of loss
of right to use intangible property. This fact webaluse the loss of revenue.

—residual revenue method is possible to apply whdangible asset represents the dominant part gieptyx This
method is based on calculation of difference betwtetal revenue and revenue connected with tangidet. The result
amount is possible to allocate to intangible asset.

Complex (mixed) evaluation is used in extreme, ualsituations — usually within the scope of greaitfolio of
unstructured intellectual capital. It uses modeyafdual increases in number of entry conditiorzé tre connected with
limiting factors of uncertainty projection (Rule ®fimb, methods Balanced Scorecard, Skandia Navigslmnitoring of
intangible assets, Value Chain Scorecard etc.).

From the property view forest management plan tanigible fixed asset — according to Czech accogrdtandards
for accounting entities that account accordingublig notice No. 500/2002 Sb., subsequently ameri@zdch accounting
standards for enterpriser) — namely Czech accogistiandards No. 013 Intangible and tangible fixegka In principle it
is depreciated asset. There are accounting depogrda- according to technical usable life (10 ggaand from the view
of income tax there are tax depreciations — 72 hw(ithe law No. 586/1992 Sh., about income tax&a8Depreciations
of intangible assets). [2] Purchase price (of dngwip) of forest management plan is about 400 CEK Jphectare of
forest. For example the purchase price of forestagament plan for the University forest enterptidasarykiv les” in
Kitiny costs more than 4 millions CZK. Masaiiyldes is and the area of woodlands is 10625 hextare

The next case is state enterprise Forest of thenCRepublic. It paid for creation of forest managetplan in 2007
in total 46 369 594 CZK (net of VAT). It is 385 CZper 1 hectare. Forests of the Czech Republic afskestate subsidy
for creation forest management plan in digital fdm007, the amount was 41 690 250 CZK. Currettesof forest
management plan as of intangible fixed asset ofFtrests of the Czech Republic are almost 2000nilCZK in purchase
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price and more than 60 million CZK in depreciatedgs. The table No. 1 illustrates situation asdliévelopment in years

of 2004 — 2007.

Table 1 Intangible fixed asset — forest managermlamts of the Forests of the Czech Republic

Fores:hngsggggrggr&t)plan Purchase price Depreciation Der;t;?é:éated
2004 160 810 116 684 44 126
2005 176 533 127 535 48 998
2006 195 900 135951 59 949
2007 198 328 137 820 60 508

Source: Forests of the Czech Republic, year-endrtep

As mentioned above, the Ministry of agriculture tbe Czech Republic provides subsidies for creafmmest
management plan in digital form to forests own@&tss program shall motivate forests owners to df@mgst management
plan in digital form. It should ensure all inforrwat on Czech forests will be provided for need®fans of state forests
administration and will be saved into data warekafsDepartment of forestry layout in Brandys nadbé&m.

Ministry of agriculture declares this program. Aipptions for subsidy are given in relevant mailoffice that is set
depending on location of land, which is subsidyuesied for. In the case of common land the apjpicas given in
relevant regional office. In the case of lands @tional parks and in their zones the applicatiorstnme given in Ministry
of environment. If the lands are important for defe of the state, the application is given in Miyi®f defence.

Conditions of awarding of subsidy are:

— validity period of forest management plan is nairgér 10 years
— delivery of forest management plan to approvindpaxity of state forest administration.

The subsidy is given by tariff rate per hectareis usually 300 CZK per hectare. Maximum totalsdi is not set.
3 Forest management plan as basis for determinatioof volume of energy biomass

Forest management plan has three parts: textqmamomic book and forests maps.

The text part of forest management plan includeg@ally general data, it means identification afest owner, data
on author of forest management plan, plan validityest map, data on nature conditions, evaluatibforest state and
previous operating. It also contains owner’s gdaisne directives of forestry and recommendatianddrestry. Important
part is also highness and reasons of obligatorysarea. Final tables of summary data include e.g.:

—basic data in accordance to forest category, agg tnd silvicultural rotation,
—stand area according to wood and age stage.

The economic book describes particular forest stgdathnd groups) in table form. The description thas parts: the
left one provides data on forest state and thd ogk includes concept of economic measures.

Data on forest state include size of stand groumasfarest type, age and crop density; in the césander species
there are shown their measurational index — ejgresentation, mean height, mean thickness, quatbnd reserve.
Concept of measures includes amount and locatiopriatipal felling and area of urgent and repeastahd tending
actions into forest stand younger 40 years.

Maximum size of principal felling is set accordibtg indicators: felling percentage and normal gldtieelates to
commercial forests and special-purposes forestefaorests of first zones of national parks aratqrted landscape area
where maximum felling is set in the plan of forestding). The value is presented in m3 timber dess.

Volume of felling mustn’t be higher than 10 % abadwelicator of felling percentage if the forest arisaover
50 hectares. In area larger than 500 hectares therelling mustn’t be higher that 20 % above ithdicator of normal
glade.

Maximum intermediate felling is done as sum of imtediate felling in particular stands. It is po$sito increase the
intermediate felling about expected share of unetgd felling — it is maximum 20 %.

Minimum area of tending actions into forests stgndnger 40 years (cleaning and thinning) is the sdirareas of
stand groups younger 40 years where urgent andtexpastand tending actions are planned (by workiag). Urgent
actions are tending actions that are important iezaf increase in forest stands immunity and fognof their species
composition.

Approximate estimations of resources of fellingidaes are most often derived from total amountiaber felling
crust less or from the forestland area. By Johan&s@/ernius (1974) e.g. follows from the classimeation of produced
dendromass that the top of tree and limbs incluthizuid and tree verdure (it is leaves and needigskesents 15 — 25% of
tree volume. Residues quantity of forestry is dadedio estimate by the share of felling in this way

— principal felling conifers — 8 %

— principal felling broadleaved — 12 %

— intermediate felling coniferous and also broadleave0 %
- cleaning - 3 Mper 1 hectare.

But it is necessary to concretize the quantityeafl potential on the basis of concrete forest mamagt plan and to
revise it especially regarding forest categorizgtiforestry way, orographical conditions, truck-lwg distance and
concentration of wood residues. [4] Problem of daeteation processes of disposable dendromass ferggmurposes
overreaches scope of this paper.
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CONCLUSION

Forest management plan is intangible fixed assetlafively high values. Primarily it is not substable instrument
of forest owner that leads to goalseeking foresttyther the owner faces to relatively high purehpisce but on the other
side there is an interest of the state as of grarfiteubsidy from public budget. Not least foregtmagement plan has high
value as primary basis for the determination opdsitions of biomass for energy in conditions ofier and forestry
industry in the Czech Republic.
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BUSINESS CONTINUITY MANAGEMENT

Abstract: The contribution deals with business continuitpanagement as managerial approach to an enterprise
concerning mainly on risks and their consequendégre are described principles and steps of busigestinuity
management in the paper. The attention is put smbss continuity planning.

Key words: risk, crisis, business continuity managemensigtinanagement, risk management

INTRODUCTION

The environment is nhow becoming increasingly compénterprises are becoming more dependent onnirfiion
technologies, dependence on the chain increasegelhas responsibilities and obligations. Are danfly emerging new
types of risk and decreasing tolerance for intdiompof service, because many companies reconsiggr ability to
respond to crises and reduce their risks for theréu Companies want to protect their employeeswamtrstand that their
ability to secure and satisfy customers is an ¢gddactor to their advantage against competitors.

1 BUSINESS CONTINUITY MANAGEMENT

One task manager for the security company is uakieg systematic training to handle emergency damrd and
unforeseen situations. The enterprise must be atg$plprepared such situations, given that evemt4bom discontinuity
in business activity may cause losses.

Managing business continuity is a business managemaygproach that identifies potential impacts afeéts to
enterprise and provides a framework for effectigeponse and recovery, so that protected the itgeofsowners and
others, the brand name and activities that makehepenterprise value. [1] works with the idea ttie response of
management to enterprise-threatening event canbeoteduced solely to technical aspects of the pmbplbut the
preparation and management capacity to manageespird to possible threats. Therefore, part ofniegsi continuity
management is undertaking a number of areas which be paid to managers (Fig. 1).

The basic principles of management continuity are:

- BCM and crisis management are integral to the mamagt and corporate governance.

- Activity goals and BCM and crisis management mudslrass the mission and business objectives.

- The creation and maintenance of BCM and crisis impament should be seen as a process that enharogsténprise
value added presented to customers. BCM increhsesoimpetitive ability of the enterprise, as thempany prepares
presence and work with business risks.

— Strategies and Solutions BCM and crisis managerskatild be based on key activities, risk assessedtthe
adopted strategy.

- BCM and crisis management reflects the dynamisnentfepreneurship and the dynamics of internal adtereal
business relationships. For this reason, BCM aridiscmanagement requires constant updating of pseck
documents, their testing and training competent.

8 Ing. Jaroslava Kadarova, PhD., Department of Marmagat and Economics, Faculty of Mechanical EngimggriTechnical University of KoSice,
Némcovej 32, 042 00 KosSice, Slovakia, Tel.: 055 /8D22, fax: 055 / 602 32 34, Jaroslava.Vidova@skke
Ing. Radoslav Bajus, PhD., Department of Financaguity of Economics, Technical University of KoSidémcovej 32, 042 00 KoSice, Slovakia, Tel.:
055 /602 32 82, Radoslav.Bajus@tuke.sk
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Risk Management
Disaster Recovery

Fig. 1 Specialization business continuity manager@n

Business Continuity Management respectively. Regopéanning is a complex process of bringing answerthe
following questions:
— Which threats are sufficiently protected by theegmtise and to whom not?
— How important are the individual business inforroatsystems?
- What damage can cause failure?
— By what time it is necessary to restore the opegatiystem?
— How to ensure processes and IT operations agaissts?
- Other.
Development of reconstruction requires knowledgd erperience to effectively manage the processnafyais,
making their testing and maintenance of their imfation systems.

2 PLANNING BUSINESS CONTINUITY MANAGEMENT
Management plans for business continuity manageroentpany are approved by the agreed set of presenti
measures and appropriate procedures designedptniceso disasters. Direct links to:
- business strategy;
- emergency plans;
- plans for human resource development;
— other relevant business plans.
Documents prepared for business continuity manageowovers three sectors of activity:
— Prevention involves risk analysis and the necessary techmindl organizational measures against the occurraice
emergency situations and to ensure the recongirucfitheir occurrence.
- Responding to the emergency situation where there is a pruoeedf how to keep emergency and create
organizational structures to cope.
— Renewal of current status, which consists of developingcpdures for rehabilitation so that the companyeastd a
standard operation in the minimum time and withimimm losses.
For the purposes of business continuity planningijrtess is usually drawn up special documents to:
— promoting continuity of critical business activiije
— minimizing damage and losses associated with trexgancy,
- developing organization management emergenciesemodstruction operations,
- effective management and coordination processescofistruction operations,
— minimizing the risk of failure of information techlogy and achieve their rehabilitation in the sbsttime possible.
The process of business continuity planning busiies very wide area of activities and can beddidiinto several
phases, which content is described below:
2.1 Analysis of functional effects
The first phase of business continuity planninthestransfer function analysis of impacts on bussn@IA - Business
Impact Analysis). Includes presentation of risklgsia to identify and assess threats, leading terd events, identify
current processes and their dependencies, andfideegources to support existing processes. Phaséysis includes
guantification of the impact of poverty on busingsscesses and determine the time interval (RTGecoRery Time
Objectives) by which the processes should be redtdBusiness Impact Analysis is a critical comporanbusiness
continuity planning, resulting in a BIA report, wehi provides important information for further plamgp phase. BIA is the
best starting point for creating strategies, plamg definition of roles and teams. The result jgcture of the enterprise in
terms of vulnerabilities, impacts on business issared rehabilitation. Basic steps in the first ghabusiness continuity
planning business are:
— Completion of risk analysis,
- ldentifying critical functions,
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— Determination of the required restoration time,

- Definition of emergency.
2.2 Renewal Strategy

Based on the analysis of functional effects resglfirom rehabilitation strategy critical procesd$es each of the

identified critical incidents, which must reflettet evidence in the analysis, and how to respomtliss events, so that the
effective operation of the enterprise. The selectibthe optimal strategy, which is developing timeestment costs in its
implementation. The strategies reflect a basic fofrlousiness continuity solutions, and defining kéyectives. Mostly on
the determination of optimal arrangements for @ngucontinuity of critical business activities. Thzategy must clearly
define how it will lead to restoration of all cd#l processes. The basic types of recovery stesege:

— Strategies "Worst Case Scenario,'which the crisis event selected worst scenaridisrmuption of the process. sites,
but is not essential why distortion occurs.

— Strategies for selected types of disturbancewhich are selected those types of disturbanastiy arise with the
highest qualifications. For instance, fire, flood ppower outage and infected networks and use tlemrrdate a
strategy for rehabilitation and recovery plans.

2.3 Development of Recovery
After defining recovery strategies should be depetb recovery plans. Structure plans for businesgiragty
management company is as follows:

— recovery plan of critical functions including:
= description of functions,
= compilation teams,
= tracing plan,
= assign team tasks,
= allocation of resources to functions,
= draft form output.

— design of measures to ensure the baseline include:
= technical measures,

®" measure organizational nature.
2. 4 Testing and updating plans

To manage the program management continuity isssecg existence of procedures and processes torgiaébe
continuity of management plans, incident simulatord means for their management. Only tested aprbegd the plan
can be considered a suitable plan for deploymeahiemergency. Testing allows the effectivenessfeasibility of plans
and identifies their weaknesses. Testing also sease practical practice of staff responsiblevégious tasks in the plans.
In addition, testing should be performed by reguladating of plans to respond to changes not enhuisiness but also to
changes in the external environment. It is necgdsaperiodically carry out a thorough review oétplans to ensure that
some significant changes have not escaped attefipn

CONCLUSION

Managing business continuity is a business managetoel that recently used by many businessesdeeéase their
efficiency and ensure competitiveness. It is a teaprepare for any adverse situation in the compaych may occur
due to both internal as well as effects due to ghann external environment.
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ANALYSIS OF RISK MANAGEMENT IMPLEMENTATION DEGREE
IN COMPANIES

Abstract: The contribution is aimed on analysis of risk mgeEment implementation in companies. Risk managemen
important part of managerial tasks. The risk ituieficed the survival of companies, their effectegnand successfulness.
Key words: risk, risk management, identification of risk, mgament of risk.

INTRODUCTION

Companies often get into situations involving thse@® their future development and prosperity. Rsskn integral
part of every business. The company can not beesafid long term, if not bear the same degree sinegs risk. Despite
awareness of existing risks, managers pay insafficittention to their identification and subsequeanagement.

Managers are often subject to the illusion thatisiec, provided security, thereby threatening tlmesperity of
business. Excessively confident forecasting andawramted optimism reflected in the implementatiéra dusiness plan
when not prepared to consider and a possible widgrproblems. The owner should take the belief tha risk to their
investment decision is undergoing is due to returcapital acceptable.

1 RISK MANAGEMENT

Risk management must be integrated into the compa@ystem, and respected by all subsystems caopeoate in
isolation, detached from corporate events. Riskagament is the systematic integration of risk ikéy management
decisions. This is a rational procedure in riskiaions to protect themselves and increase cuamshtfuture assets of the
company. [6] Enterprise Risk Management is the ggsf determining and quantifying the risk fromsalurces, which
may jeopardize the company's strategic objectieaddition, identify risks that can be used asavpmities to enhance
the benefits of competitive enterprise.

Focus risk management must be involved in detecting assets, financial situation and earning ¢mige,
establishment of the discretion, as well as enguong-term potential of building a sustainableibass growth. Risks, to
which enterprises are exposed to a considerabbniekly their achievements and management of magtae. In this
respect, it is necessary to build risk management asubsystem of corporate governance, ensuringtienal and
systematic approach to risk by using various mettedl instruments. The introduction of risk manag@nsystem helps
maintain or increase business value for its owriEngs leads to higher quality of strategic managaimgreater stability,
and faster response to changing market conditmnsduce the likelihood of errors and fraud.

Basic phases of risk management can be summarntedour steps. Each stage is characterized bessaihnich it
identified (Figure 1).

I. Identification o}\
risk factors and
determination of

their significanc

Il. Risk analysis of
corporate activities

[ll. Preparation and _IV.
implementation of
risk reduction

Risk monitoring

Were able to reduce the
amount of potential losses?
What further steps should b
taken to a repetition of the
situation or improve it?

Which risks are there? What are the existing majo How can manage the risks

What tools offer a financial
market?

financial risks?
What can be any financial
loss?

Which financial risks are
directly exposed the
enterprise?

4>

%

Recognition by all possible
risk factors that could
threaten the stability and
success of business
enterprise. At the same
time must consider the
significance of risk factors,
for example. by expert
evaluation, analysis or

sensitivity.

Risk analysis to assess thg
risks in their financial
aspects, social and
humanitarian impact on the
enterprise. It includes an
analysis of options and
ways of limiting these
risks, respectively, their
prevention.

At this stage, apply various
decision-making tools in
terms of risk, respectively,
uncertainty, but also other
decision analysis tools.

7=

%

Preparation and
implementation of risk
mitigation is a particular
risk positions, actively
influencing quantified in
previous phases.
An important part of this
phase is to develop a plan
and decide on methods to
be used for corrective
measures to the nature of
risk or crisis situations and
corporate crises.

Monitoring includes, in
particular risk control
measures, efficiency
risk management and
assessment of overall
business risk position.
Performs systematic
monitoring of external and
internal risk factors and
implementing corrective
action plans prepared in
case of risk situations.

Fig. 1. Risk Management Process, Source: own psowesaccording to [2], [7]
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For effective risk management is essential to argatn integrated risk management across the wdrakrprise. Risk
management as a process that includes all actividasuring a systemic approach to risk - idemigfyianalyzing,
managing and monitoring risks and at the same timomitor the effectiveness and appropriateness tibradaken.
Securing long-term effectiveness requires thatptioeess of continuous risk management functiorecaordance with all
business processes.

The most important phase of the risk managemertegmis the identification of targets based onngmagement
company. The identification of risks is to identgignificant risks, respectively. risk areas affegtthe achievement of
corporate strategy. An important part of this phias® identify critical sources of cash flow angsass them in terms of
risk.

After the identification of critical risks must lmecided which of the identified risk require degdilanalysis. Risk
analysis is usually understood as a process ohidgfithe threats, the likelihood of their implensidn and impact on
assets, determination of risks and their seveRiyk analysis generally includes:

— Risk definition - characteristics considered undertaking a detsonipf assets owns.

— Determine the value of assets determination of asset values and their impagafor the enterprise assess the
potential impact of their loss, alteration or damag the existence or conduct business.

- Identification of threats and vulnerabilities - determining the types of events that may affbet value of assets,
determining vulnerabilities company, which may deabteraction threats.

— Determine the seriousness of threats and vulneralties level - determining the likelihood of threat and degoée

vulnerability to the threat of business. [2]

Risk management is a process in which managemets de limit the impact of existing and future sgsknd
proposes solutions to help eliminate the adverfectebf impact and contrast the opportunities tfoerihe action of
positive effects. After considering all factors,mgement risk management develops, analyzes angatesthe possible
preventive and control measures. Then they seleéhtesk that minimize the existing risks. The firedult of each stage is
a risk management decision. Most of the output oltiple variants. Unacceptable level of risk regsithe cessation of an
ongoing process and measures to reduce it.

The last stage of the process of risk managemenbistoring and evaluating overall business riskifian with an
emphasis on operational effectiveness of contra@suees and analysis of deviations from the plalitye&unction plays
an important internal control to ensure effectiviporate governance and achieving the objectivescafitiny and
evaluation of business flows, analysis and manageneporting bias and the benefit of managementigiees.

2 ANALYSIS OF PERCEPTION AND RISK MANAGEMENT BUSINE SS

In recent years took place several surveys of p#ice and risk management in enterprises. The arsaly based on
the results of the survey firm Marsh, which focusedbusinesses in Central and Eastern Europe qedially in Slovakia
and the Czech survey companies that made the Gaaghgs Bank Consulting.

The need for analysis of perception and risk mamage in the Slovak companies were divided into fask groups
according to separate individual business parasieter

—The risk of growth presents risks or issues that could substantiatlyce or increase the ability of business to ensur
its planned growth. Failure to comply with businebgectives due to lack of accurate informatiométp you respond
to competition, unstable market, globalization, timepwith new customer acquisition / retention tfsand provision
of new investment, or customers.

— Risk of efficiencypresents risks or opportunities arising from trenpland site maintenance plant and equipment, new
technologies, improvement of business processesictien of administrative operations, increase gdficapital /
finance volume or increasing profitability.

—Risk of regulatory compliance represents risks associated with failing to compith EU directives and local
regulations relating to consumer protection, safetyl occupational health, environmental protecticorporate
governance, ensuring compliance with financial repetc.

—The risk of protection is a risk associated with natural disasters, #draape to property and disruption of continuity
in carrying out business in the event of disruptieith negative effects for the task: avian flip@te change, tough
economic conditions, terrorism, stress, plannirigicand response, fire, flood, etc. [4]

The survey can be found that nearly 60% of Slovaknprises surveyed, perceived risk and incredsgesfcy as a
threat to their business, though only 20 to 30% mames take measures to prevent or mitigate theke. rFavorable
situation in the risk management of risks and caamgk are the companies best manage them.

The Slovak enterprises are most responsible fér management CEO, CFO followed in 29% and only 8% o
businesses have a risk manager full time. Althdhgse may have an impact on the enterprise managgmeseives risk,
can identify the main risk factors, but measuremtmage risks are no longer commensurate withdgheusness of risk,
which expresses the following Figure 3.
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Fig. 2. Risk management in business in the SlovgbuRlic Source: own processing according to [4]
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Fig. 3. Analysis of the perception and managentfdivieomajor risks in Slovak enterprises Sourcengnocessing according to [4]

Same situation with the perception and risk managtnas the Slovak companies are generally in corapan
Central and Eastern Europe (Figure 4). Differeraresidentified specific high-risk factors and p@tiens of individual
risk and severity level of their management.
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Fig. 4. Analysis of the perception and managemeéfiv® major risks in enterprises in Central angtean Europe Source:
own processing according to [4]

The greatest risk of enterprises considers theaigirowth of competition in which there is a midotabetween its
greatest impacts on businesses and enterprisedbilitg to handle it. It is crucial to customers avbxpressed a degree of
uncertainty in the behavior and economic uncenaint

The companies in Central and Eastern Europe iketuing person responsible for risk management J3%cutive
Director. Second place (25%) belongs to the ow@&0 and CFO. The total number of professionalsiafigiag in risk
and insurance is low (14% in insurance and 6%s),rialthough their number of financial institutsoin the transport
sector increased to 25% and utilities sector at, 3E#ecting a complex system these organizationsthe potential for
serious consequences of unmanaged risks.

The risk analysis in the Czech companies has ifilettihe most serious risk and risk from the masgezly awaited
by businesses. It was analyzed approach to riskagement.
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Graph in Figure 5, which was created based on éBalts of the survey in the Czech Republic shovied tisk
management is becoming part of corporate managerakhbugh some companies do weaknesses in thegemeat,
organizational and methodological nature. Their oeah is a prerequisite for participation in the rfadation of risk
management in enterprise value, which is a presitguor the existence of future business.
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Fig. 5.Risk management in business in the Czech Republicc8: own processing according to [6]

CONCLUSION

In business there is a discrepancy between peoreptif risks and their management. Less than halfisinesses are
adequately prepared to deal with risks. Comparaesidentify potential risks, although there are pamies in managing
minor risks or security vulnerabilities most sesotisks. Businesses that are supported by extemsikemanagement
system to recover from the crisis much faster tthair competitors and can provide more efficienplementation of
customer requirements.
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OPTIMUM STOCKS , COMPETITIVE ADVANTAGE BUSINESS TIME
DEPRESSION

Abstract: The article is concerned with characteristics gltating stocks in provisions uncertainty and isatébes some
modern methods of theory stocks. The theoreticaiwkedge are verified on actual system of supplytha factory
Stavomontaze Kovo Sklo Ltd. The cardinal part afjget is engaged in the optimalisation of stock #relcalculation of
the reserve stock for chosen kind of materialsoAle present results of research for the giverofgdn the supply’s
sphere - comparison amount of calculated resenak stith actual stock level and the suggestion efisures. By this
suggestion of measures we started from the giviemledion.

Key Words: Methods of regulating stock, complete stock, , atadety in supplies, optimal level reserve stock.
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INTRODUCTION

Currently, there are in all major markets competitiess, businesses are asked to high demandexshiliting effects
of the global economic crisis. An enterprise hawisad in this environment, it must gain a competitadvantage over
others. One of the competitive advantages cantedsome a well-designed system for the managemesiboks, because
stocks in the company ensure the smooth runnimgazfuction and in particular provide great leewayrhanagement.

If the inventory glut, unduly bind many funds, ibuld be used otherwise. On the other hand, if tbeksshortage,
causing difficulties in manufacturing. As a resoftlack of stock may be to halt production, unneeeg rebuilding of
machines, which further leads to the enterpriseonbt financial, but also a time of loss, loss @putation, built positions
in the market, the loss of competitiveness in trerkat. In this case it is possible to avoid theailled planning and
tracking inventory.

1. MANAGEMENT OF STOCKS UNDER CONDITIONS OF UNCERTA INTY

The aim of the management and inventory is to emeeprofitability, predicting the impact of busisesdrategies on
the status of stocks and minimize overall coste@ated with inventory, while satisfying the reaarirents for customer
service. Management must have detailed informatiomeal time on the cost of maintaining inventory erder to
competently and responsibly decide on the levalustomer service, inventory levels, mode of transpion and size of
batch. The enterprise is the basic unit in theesgsdf national economy. It is influenced by econmoonditions, activities
of competitors, changes in government regulatiorerket shifts or changes in consumer buying paittara large extent
and reliability of suppliers.

Preparation of orders can sometimes include moragmes less time. Total length of restocking matenay vary
depending on the delivery skills to equip the ordethe periodicity of the supply cycle, from thiees of the required
supplies. It may be that the supplier will not lideato respond to changes in demand. These areirthenstances that
managers must take into account when building &sysf supply under conditions of uncertainty, heseathey rarely can
be accurately predicted, as can occur with a sepplithe market, and what they can expect demamnthéir products.

Supplying both is among one of the most importaginess assets. It provides enterprise tangildeirgangible
factors of production, necessary for its activitiésr undertaking an inventory and the positiveatieg value, as indicated
Drahotsky and Reznicek: "Negative lies in the fdwt the related capital and labor consuming artdilea risk of
deterioration and impracticability or unmarketdpil On the other hand, the stock settled timealpand assortment
capacitance mismatch between production and cortsam@nsuring a smoother production process, avercvarious
unforeseen fluctuations. (Drahotsky, J., Rezni@Mk,ogistics, Operations, and their managementoB2003, pp. 16).

For the operational management of inventory is g classification according to their functior@mponents.
From this perspective, stocks are divided into radr(turnover) stocks, buffer stocks, technical,seeal and emergency
stock. In terms of signaling the state of stocksl aapacity calculations for the design and managémé data
warehousing are the main values of the state mimirand maximum stock. The inventory managementllsraportant
so-called. unused stocks, which usually consisinoiecessary, useless and overnormative (surpheiysst

2. MODERN MANAGEMENT STOCKS

The recently reported rapid development of suppbjistics, building new, more sophisticated systewlsich are
directly adapted to the conditions of the undertgki
GLOBAL SYSTEM

It is one of the newer views on stocks, globaldfioial) management of stocks. It assesses thelbgexalopment,
structure and basic characteristics of stocks inrganized breakdown (eg. by factories, warehowseskers in the supply
and the like). It performs the planning, controtlancentive function, is an instrument of interiesthe domestic economic
management.
How it works is that the departments are respoesfbt a portion of stocks, which is evaluated tlgtounandatory
administrative chosen indicators. The effectivenefsthis system is a set of quality indicators aadgible incentives,
which] [they follow. 6
FREE MODE RESUPPLY

This system, often referred to as the Q-systermésaj the oldest system of inventory managemeris. stitable for
small businesses with simple, standard range sssighificance is currently declining. The basieleof control system is
standard ordering stock (point of order). For eiéetm are allocated in two parts inventories. Thst ftovers consumption
from the time of delivery of material after a petiof exposure to new orders. The second part cdaliersise of material
from the moment the order is issued to supply theermal.
FIXED MODE RESUPPLY

The system sometimes called the P-system or thoalssd. mini-maxi is also quite old. The key isdstablish the
correct standard range maximum and minimum stoekluBing the tolerance signalling increases seitgitivut the result
too often is signaling increases disproportionasgjgnda. While the previous system in order to martiae majority point
of order in this system is issued periodically, alsuaccording to the requirements of the particyleoduction program
and under the basic conditions of supply.
COMBINED

It is called a system of P-Q. In this system, factetype of material determined by a number oflstpespecially the
size of deliveries, ordering stock standard, stechd@d maximum stock standard insurance stockspiNious schemes
can be applied only if consumption is relativelyifarm. If these conditions are not created, thetaysreduces the
sensitivity and signaling is ineffective.
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MANAGEMENT OF STOCKS WITH USING INFORMATION

There are several programs that are comprehensd/ean manage both inventory and logistics, bt ather areas.
On the market there are several types of programs:

SAP Busineds One - provides immediate and comprehensive owerviet only of logistics, but also on finances,
personnel, customers and other business areasSARE Best Practices Baseline Package - allows to imgihtna
complete ERP solution in a pre-defined scope, piogia complete solution to manage logistics, qustorelations and
analysis, supports user administration, configargticentral management of data with a link to a Wetvice. System
Accellos WMS (Warehouse Management Software) - ides/a comprehensive and user friendly managemfeatl o
storage and distribution operations, linking stovéh the rest of society.

System WCS (Warehouse Control System) - is woikirgosely with WMS systems, determining the besthpat
through all the material flow automation systems;line re-optimization of the management of ordfms changing
business conditions.

3. STOCKS IN THE COMPANY STAVOMONTAZE KOVO-GLASS, L TD.

To optimize the supply system must be satisfieddiewing conditions, which detail the particul@mm. In our case,
the theoretical hypothesis was verified in a patéic enterprise STAVOMONTAZE KOVO-GLASS, Ltd. Cotidns for
optimization supply system are as follows:

* stores should continue to be used for 75-90%,

* management system - should be efficient and simple

« individual materials should have sufficient staclcover the minimum needs,
¢ in the stock should be tied less funding thaprasent.

The first step was to address the problem of dlaegi the input materials through ABC analysis. Tiesult is a
solution the following sort of materials:

Group A - rich material (85.50% turnover, 20% afcks)
Group B - connecting material (9% turnover, 409stoicks)
Group C - welding material (5.5% turnover, 40% tofcks)

The requirement of the enterprise was given thg @tbup A - rich material. When calculating the rpirem to be
used commonly known, relationships. (Tomek, G., €dmJ. Nakupni marketing. Vydavatelstvi: Grada Rhbig,
Prague, 1996. 175 p., ISBN 80-85623-96X)

Z,=Ry\t, (o, +0,
JEm-m
o, =42 (m-m)
ni
e ==
O = _Z(D,—D‘)J
n i

.
where:
R - insurance agent,
omi - standard deviation in the consumption ofitttematerial,
oDl - standard deviation in the supply of the iatlaterial,
m - consumption.
i} Table 1. Data required to calculate the insuratmeks for metallurgical materials
; ' . ]
The average B Average dail
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Source: Master's thesis Roberickar
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2
Tmi = 903 737 069

o 2
di =361 494 827 476
Table 2. Calculation of the premium factor R fapsg material

INDICATOR | POINTS

1. Nature of supply from a supplier
1. 1. Cyclicality of production (imports) by the meacturer

- every month ‘ 1
1. 2. Interval supply from the supplier (delivercte)
- monthly ‘ 2

2. Alternative security
2. 1. Suppliers and other customers

- more suppliers and more customers ‘ 3
2.2. Substitutability with other products

- The product is hardly replaceable 5 ‘ 5
3. The technological nature of the product

- used in production for several products 9
Total 20
+ base rate 50
Overall 70

Source: Master's thesis Robertcsér

Own calculation is given in Table 1, calculate firemium factor R for strong material is given inblea2 Obtained
data were used in the formula, and then calculatéfér stocks for metallurgical materials.

2 2
Z,= R-\fr‘,icrm, +0,, )

Z,= 0,525\121(90373 7069+ 36!494827476)

Z,=1 448 312Sk (48 075,15 EUR)

The optimum amount of buffer stocks for the richten@l is 1 448 312 Sk, the actual cash value in
STAVOMONTAZE KOVO glass, Ltd. in 2008 was at 1 1140,47 Sk. It follows that on the basis of ourco#tions it is
necessary to increase buffer stocks of 301 260eBkear.

This increase significantly affect the current lewé costs incurred for the logistics company, tapacity of the
company stores are sufficient and ready to spatadjust to this change. Warehouse personnel walgid not have a
problem with the increase in insurance stocks, el ag the transport is ready to accept the inecaslume of stock and
put into operational practice. On the other hahd,dompany will be able to easily adapt to todayBulent environment,
flexible to respond to market demands, and thead$xy reduce the risk of loss of business oppoiasand improving the
overall reputation of the company. The companyaalyeplans to set up calculations put into pracbgemeans of
computer technology.

CONCLUSION

The problem right choice model to specific conditias often less complex than ensuring the inpta dad use the
results achieved. Mathematical theory of stock loaal created a series of modifications to be maay cases. It should
be noted that differences between models, thearisgg mainly from stocks, as predicted consunmpigoexpressed, such
other information - indicators we characterizauitlier as it is expressed in terms of risk, sudbability models described
delivery cycle, and as indicated physical units,.et

From this perspective also based on the spedfigiens for the Company STAVOMONTAZE KOVO gladsd.,
which helped to improve the still-functioning supglystem in this company.
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M ANAGEMENT IN COMPANIES WHO 'S EMPLOYEES MAY BE EXPOSED TO
HARMFUL NOISE INFLUENCE

Abstract: In particular branches of the wood industry theat of pernicious influence of noise can be ratidn selected
aspects of managing human resources, specialiattemas drawn to the limitation of its harmful effe on employees’
health. The basic rights and duties of the emplaed the employees exposed to negative noise imftuevere also
discussed.

Human resources management in the wood industryldhake into consideration, if possible, elimioatior maximum
limitation of the number of works which carry thesgibility of health hazards.

Key words: management, noise, hazard level, hearing protedevices

INTRODUCTION

In 2009 the tenth annual European Week for Safety ldealth at Work took place, with its main aimdaawing
attention to health hazard caused by noise in thik wnvironment. This was prompted by the fact tiedring damages
caused by noise were recognized as the most commeerrsible occupational diseases in Europe. & @alao stated that
in Europe the estimated 30% of the employees goesed to noise regarded as detrimental to healthaldfout 25% of
their working time. Furthermore, assessments shaiv40 million employees, for 50% of their workitiugne, are forced to
raise their voice above the level of an averageemation in order to communicate more effectivilyvas concluded that
noise may increase the number of accidents, asasdhe level of stress, which, together with ottupational hazards
may considerably influence health deterioratio8].3,

Itis a common fact that work in different brancloéshe wood industry is numbered among those stes as well as
injurious and threatened with noise.

In wood industry companies, especially in mechdnmizaodworking ones, most of the employees are sk df
temporary, or at times even continuous, influerfoeoise and mechanical vibrations.

BASIC RIGHTS AND DUTIES OF THE EMPLOYERS AND EMPLOY EES

Among the elementary binding regulations, one shdikt of all consider the article 66, paragraphoflthe
Constitution of Republic of Poland which ensurest #very citizen has a right to safe and hygieracking conditions as
well as the article 24 which unequivocally declaitest the state is responsible for supervisinghe foregoing deed raises
the importance of legal regulations consideringupational health protection. It is amplified funthe the Labour Code of
1974, and its subsequent changes, as well as ienous decrees and administrative acts [4].

In accordance with article 204 of the Labour Catle,employer is obliged to protect the employeesilth and life
by providing them with safe and hygienic workingnddions, making the most of the achievements ohnelogy and
science. Thus, the employer is the one responkiblihe state of occupational health and safethéworking place and
the most effective way to ensure it is by propenagement of working process. The employer is obligeinform the
employees about occupational risk involved as aglabout the rules for protection from the thréaamong others, high
noise levels. The employer should aim at elimimgtior at least considerable limitation of noise particular posts of
mechanical woodworking where permissible noise lte\are exceeded. For it should be noticed that rdow to
estimations, a significant number of employeeq@wood industry is exposed to pernicious influesfceoise [5-7].

The basic duties of the employee include obeyirghbalth and safety rules as well as , in particcéeses, using
means of individual protection. If the working cdamehs do not meet proper occupational health afdtg regulations and
cause direct threat to life and health, the emm@dyes a right to refrain from performing the johmediately informing his
or her superior of such a decision [4].

NOXIOUSNESS OF NOISE

Noxious effect of noise on human depends not onlitovolume, but also on its frequency, the doratf exposure,
as well as whether the noise is continuous or fingand so on. Solutions for limiting occupatiomalise are not only
expensive, but also they cannot always guaranteected effectiveness.

A mild damage to hearing occurs with the noiselle¥€0 to 40 dB, a mild one - from 40 to 70 dBsevere one - 70
to 90 dB, and a profound one when the noise lexededs 90 dB.

According to binding regulations, the noise leveladministration rooms, which very often adjoin guotion halls,
especially in small wood industry firms, should moiceed 55dB. However, in rooms meant for mentakwequiring
particular concentration, admissible noise leveintd exceed 35 dB and in rooms where no internaensource is
foreseen — 40 dB.

The noise of about 45 to 70 dB causes among othfasling of untimely tiredness and general exhansts well as
lowers perceptiveness, work efficiency and intellat skills. It also increases accident threat ftaquency of suffering
from headaches and giddiness. In many cases icm#ge a feeling of anxiety and irritation. Finatigise hinders physical
and psychical relaxation and may lead to insomnia.

2L prof. Ph. D. Leszek Koziotl Head of Chair of Maeagnt in Malopolska School of Economics in Tarnow
Prof. Ph. D. Zenon Musigki Rector of the Malopolska School of EcononmcBarnow
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Noise hampers especially mental work as well athallother works which burden sense organs andater@rvous
system. For example, an operator of remote contathines may have difficulties with reception angls and thus be
incapable of making proper decisions.

Noise which exceeds 80 dB not only causes diffitulireat hearing damage, but also affects neraodscirculatory
system [2,5,7]. Particularly harmful is transiamgexpected pulsing noise over 90 dB of frequertogs®nd 4000Hz.

Intense noise may injure eardrum. Percussive mufigegh acoustic pressure, which occurs unexpegtstirtling
humans psychical system, causes very often permdmaming damage, which is qualified as permanectigational
deafness. It should be noticed that most of th&kersremployed in wood industry are exposed to neiseh exceeds the
admissible 85 dB [1,3,5].

CONCLUSIONS

- Noise is included among the most important facteingch perniciously affect human psychophysical estatausing
most of all hypertension, nervous disorders aresstas well as lower work efficiency.

- Providing safe and hygienic working conditionshie eEmployers duty, whereas the employee is obligethey health
and safety regulations , including proper usageeafring protection devices.

— On particular working posts, where admissible ndésels are exceeded, time of working and its lengs well as
frequency of breaks should be adjusted to noiseddeand individual psychophysical possibilitieslo employee.

— If there is no possibility of reducing noise leyelghen working in zones exposed to the noise, epagl® should be
equipped with attested hearing protection deviadeguate for the noise level and suitable for @adiidual worker.

- Work performed in environment which exposes an eyg® to pernicious influence of inadmissible ndiseels
should be included among those particularly stresuand harmful to health, as it carries the thoggbermanent
hearing loss of various degrees and possibilityesfelopment of occupational diseases.
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M AINTENANCE MANAGEMENT AS A FACTOR OF EFFECTIVENESS

Abstract: By increasing demand on company effectivenesséarsttong competitive market environment the impuanta
of maintaining machines and equipment increasagetls This causes the change of dimensions in reaarice especially
in building the system of safety at work, the sgstef quality, in decreasing costs and increasingdpctivity. The
document deals with significance and main aims @fintenance as well as with chosen conceptions afagiag
maintenance activities.

Key words: maintenance management, effectiveness, maintesgatams.

INTRODUCTION

If the companies want to become competitive anfutare achieve the position of manufacturers ofgbdafter
products with the lowest costs, they must quickipla suitable procedures and methods also in #id 6f maintenance
processes. Costs on maintenance of production eguis represent 12-15% of gross domestic produatduastrially
developed countries. Annual costs on maintenanoeachinery represent 5-10 % of the companies' wgno

IMPORTANCE AND OBJECTIVES OF MAINTENANCE

Importance of maintenance especially the fieldnofustry rises with the companies' effort to redaosts in relation
to competitive environment, as well as pressureustomers, concentrated on suppliers, acceptingresgents imposed
on quality, environment, and safety.

22|ng. Andrea Krauszova, Ing. Edita Szombathyovay Késiciach, Strojnicka fakulta, Katedra manazmenekonomiky, &ncovej 32, 040 01 Kosice,
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Main taskswithin the maintenance are for example [1]:

- pay enough attention to maintenance in the jtnand ordering process,
- prepare suitable production and maintenanceuctsbns and procedures,
- develop effective system of spare parts ordering,

- determine responsible organization for mainteeananagement,

- create sequences for planning, monitoring, aradlyars,

- define method of information processing and eatidun,

- determine motivation and education aspects,

- constantly work on the improvement procedure.

Maintenance objective is global minimization of to production and maximization of profit whileaitaining the
Q-D-P-R (Quality-Deadline-Price-Reliability) consithg the fact that long-term assets represenptbperty which has a
market value that does not change. Maintenanceippased to keep particularly this market value.eCtje of the
maintenance system has many criteria and is reflaoto a company’s costs and profit.

maximization of profit from maintenance

minimization of costs on maintenance

Main objectives ensure quality of products and services

of maintenance keeping the deadlines for deliveries and delivery
price
safety

Management of maintenance of long-term assetauis dlprocedure used by the companies to achiev@alianmum
output with the lowest production costs, while kegpecological safety and safety at work. The kagtdrs that follow
from the construction, maintenance, and operafae the companies to the optimal output by thamseof management
of maintenance of long-term assets.

Transformation of management of maintenance of-teng assets into a competitive advantage and stadeling of
all aspects affecting a company efficiency, frordividual components up to complex systems, is ethbly the AEO
concept (Asset Efficiency Optimisation). To achiepptimal efficiency of the long-term assets, a camp has to
implement the process which effectively uses infation on technical equipments. The key componera sficcessful
program of maintenance management is obtaining thotbugh recording of information from the operatib and
historical point of view. These data enable a camp@ achieve the maximum output with the minimuomber of
maintenance interventions and reach thus the dgsatletermined for the field of costs and prodarcti

Servicemen’s task is to ,heal* machines and equigmavith optimally used means, as effectively assgae.
Knowledge and diagnostic skills of these workeestae result of their longstanding experience.

Problems arising at present in the field of maiatese and their solution that can contribute to e¢édo of costs and
increase in efficiency are above all related to:

- frequent change of organization systems of maimemananagement,

- reduction of maintenance costs without objectivasneement of their impact on the company’s output,
reduction of number of servicemen
shifting the maintenance down to the last position,
neglecting the issues of rewarding and motivation.
In search for costs saving, organization structwese intervened most frequently in the procestafsformation,
with the aim to reduce and rationalize the worlcéorFunctionality and relation to already createaimenance systems
was very rarely considered. Each change of orgHaizatructures causes the loss of part of infoimmain the field of
maintenance of machinery and equipments. And whigeificant personal changes in maintenance managetook
place, it happens that practical knowledge and raipee gained in this field in the past periodsistan

METHODS OF MAINTENANCE MANAGEMENT
Methods of maintenance management in industrialpzoies can have a form of [4]:

1. Centralized maintenance servicemen are grouped in single-profession oltiqprofession groups and can work
anywhere in the company. They are not limited specific area. They are characterised with workmgroduction
units.

2. Decentralized maintenance servicemen are close to production units in bmatkshops divided according to their
professions, they are managed from individual petida units mainly by one person who organizes dempepairs.

3. Combined repair part of a shift maintenance is decentralizedrisduction units and part is centrally managed. For
this type of organization, centralized technicaparation of maintenance is suitable.

Advantages and disadvantages of individual metlbdsaintenance organization are listed in Table 1.
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Tab. 1 Advantages and disadvantages of individethods of maintenance organization

Method of maintenance
organization

Advantages

Disadvantages

Centralized
maintenance

Servicemen:

are managed from one centre

carry out technical preparation of repairs

keep records on machines and equipments

carry out construction of spare parts

ensure complex repairs

have suitable conditions for identification and Igsia of
defect causes

transport of tools and spare parts tc
production units

problematic communication

time of repair is longer

Decentralized
maintenance

maintenance is located near the production unihaee
operative

communication and transport of material and spartsp
does not stagnate

workers are better rewarded

professionalism vanishes
professional development

of servicemen is neglected
servicemen cannot be effectively us
in a different production unit
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number of servicemen grows

- daily operative interventions and prevention maiatee
is carried out by the shift maintenance

- repairs of higher type are carried out by centealiz
groups by professions, usually managed by one head

- there are information faults between
centralized and decentralized
maintenance

Combined maintenance

Another way how a company can carry out the maariea process is an external form, carried out sypplying
company. In production companies, this type of neaiance is rare and bears high risk as for repaiisresponsibility for
technical condition. External maintenance is resjime only for the service carried out.

Procedures of production equipment maintenance

In maintenance practice there are three basic spleémmaintenance impact on production equipments [
Inspection— measures to ensure and assess real conditioaatfimes, equipments, or structure components.
Maintaining — measures to maintain the required conditionroflpction equipment. It is above all cleaning, laation,
preservation, refilling and replacement of operaicsubstances, adjustment and arrangement of nezchind equipments.
Repairs — measures to reconstruct, i.e. renew, the techmicadition of production aggregates to ensure itual
production.

Maintenance planning is based on the principleiabithn into prevention maintenance and correctizaintenance -
Pict. 1, modified according to [5]. This principkesupported by transparent tools that enable fioelenain types of repair
works and determine necessary period for prevemépairs. There is a simple way how to determireesgary volume of
works on the basis of standards for maintenana& difficulty, volume of material costs and miniraizon of production
equipment stoppage.

Companies that rely on correction maintenance loag a little control over their long-term assdi®velopment of
maintenance procedures and strategies is thus ingrgrtant if the company wants to achieve optimfficiency of
technological equipment and resulting effects oeragon and output. To meet the common objectivethé field of
company’s output it is necessary to define propledianced requirements for individual equipmentsrieparation of the
plan it is necessary to consider the company'sesiyaand analysis of the whole system and carryaattift from mainly
response-based maintenance to a suitable coninatiplanned maintenance, proactive, predictivé r@sponse-based.
A shift to a new system must be permanent and dHming fast results and economic return.

MAITENANCE

PREVENTION MAITENANCE |

N,

Conditioned
basic
maintenance

‘ CORRECTION MAINTENANCE ‘

e S

Postponed

Specified

maintenance Instant

- Before defect is found i After defect is found -

Pict. 1. Division of maintenance

The newest stages in the development of maintensystems in the world are the Total Productive Maiance —
(TPM) and the Reliability Centred Maintenance (RCM)
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TPM — Total Productive Maitenance

One of the most suitable strategies of maintenamemagement which is aimed to increase performarice o
equipments in relation to increase in efficiencytloé production process is the TPM. It puts an emjshon increase in
awareness and knowledge level of operators andceestaff, while suitably applying motivation todis increase the
feeling of joint responsibility in all involved psons.

In practice, this system is based on the princgfl@arly detection of abnormalities occurring aecitilly due to
machine performance, and professional eliminatibthose abnormalities. Method implementation itselbased on the
team work and change of the staff's way of thinkiggift in the way of thinking must be made esplécia optimization
of the ,man-machine” relation, when the operatta'sk in not only to operate the machine but alstotiperate actively in
the maintenance thereof.

TPM is thus a set of activities covering all urifshe company with the aim to [4]:
— create such a company structure that ensures thienona efficiency of the production system,
- eliminate defects, faults, and all other lossetherequipments,
— gradually increase efficiency of the equipment,
— improve the company’s profit,
— create suitable working conditions,
- motivate and engage all workers and all units éithprovement process,
— achieve the zero loss through the team cooperation.
RCM - Reliability Centred Maitenance

Maintenance management includes also methods ef/éiation with the aim of constant improvementotder to
evaluate performance of maintenance, the RCM (né&@viICost) as an example, uses the indicator ofscefficiency
which considers also possible loss in the faulidiecce.

Maintenance concentrated on the failure-free stapgesents a systematic approach of identificatibreffective
activities of maintenance of the equipment anadsiponents following specific procedures and onlthasis of intervals
defined for execution of individual activities.

This production policy accepts current requiremeftis maintenance for each equipment component &sd i
performance, while integrating requirements foesaéind efficiency of maintenance costs.

Consequences of defects are divided into four dddas

- consequences caused mainly by latent faults, winictease the risk of incidence of recurrent fagttspendent
faults),

— consequences influencing safety and environment,

- operational consequences, which influence direstscdue to repair of equipments, affect the pradncand thus
represent the loss,

- indirect consequences, which influence only amadfimbtal costs.

Analysis, evaluation, and subsequent formulatiomafntenance interventions including arrangememhaterial and
capacity sources, organization itself, realizatioond subsequent evaluation of attendance to produeguipments is
possible only with significant assistance of infatian technology.

Software tool determined for maintenance managemenbnly in industrial companies but also in oteeonomy
branches is for example the Profylax program. ttharacteristic with very pleasant user environnteat common users
manage after very short training. A lot of compariie Slovakia appreciate great benefit broughthy tool and its fast
economic return. Implementation of the system eesunanagement of the maintenance procedures fdS@ejuality
certificate system. It is a register of machinengl aechnology, register of prevention actions alahming of prevention
maintenance and repairs. Profylax also ensuresetffister of requirements for repairs of equipmenity the required
register of actions. [6

CONCLUSION

By implementation of the maintenance managemest,ctimpanies are able to make utilization of sournese
effective — specifically sources of material, tecahsources, human sources, and to ensure thugenance costs saving
and also readiness of machinery and equipment ahivayhe right time. This shall increase efficierayutilization of
long-term assets, as well as human sources.

Through the change in the field of strategies, ipiig to purchase complex services, or assigrtimg responsibility
to other organization, the company is offered t® msw approaches in the field of maintenance. Evenypany solves the
maintenance and repair issues in dependence dfypeeand the scope of their production, with reg@rdnternal and
external sources, position on the market, competgnvironment, etc.
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MARKET OF LACQUER PRODUCTS FOR WOODWORKING INDUSTRY
ON THE EXAMPLE OF ITALIAN PRODUCERS

Abstract: On the basis of literature data and informatitnesn producers of lacquer products applied in woorking
industry, considered the problem of emission oftitld organic compounds (VOC) and the negativaigrite it has on the
environment. Largest lacquer producers in this drdpcated on the second place on european markegly. In article
some selected products from italian producers, redations and marking of technologies operatiorsevpresented.

Key words: woodworking industry, lacquer product, markealitn producer, cost, technological graphic madalagy,
vOC

1. INTRODUCTION

On the Polish market works many producers, anddiltabutors of lacquer products intended to fiiig of surface
of wood and wood based materials in various dioestiof woodworking industry. On dominating positdn this regard
place producers from foreign countries, in thistfiof all from Germany, Italy and Scandinavian does. In last,
especially several years, especially expansivereshten the Polish market producers and it differeteliverer of lacquer
products from Italy, who in respect of size of tyeneral sale imported on our market of productsipgdhe second
position, retiring still enough to clearly prevag for many years to firms from Germany.

In the article were made the general characteozatepresentatives Italian producers and importéréacquer
products with the regard of chosen assortment segadfered for various directions of woodworkingdustry in our
country. In this context were accent for selectemipcts example relations of price, and thematiagaphic markings in
the aspect of recommended technological operationsing processes. In the retrospective seizure weroduced also
chosen matters from the range of ecological lacquemtucts.

2. PRODUCERS OF LACQUER PRODUCTS

The ltalian industry of the production of paintsldacquers for different directions occupied app@B0 firms, at the
general employment on the level 16 thousand of emsrk-rom among these firms, five greatest producevers approx.
25% applications of the Italian market on lacqueadpicts, instead approx. 40% assures first 10 ftwrranking list. It is
proper to add, that at this fragmentation of thedpctive potential, no Italian firm is not foundaténg places in rankings
most counting in the world of producers of paims &cquers. The very significant position in theutitative structure of
producers of lacquer products occupy especiallylismmpecialized firms, offering often within theafmework of of
cooperative connections of the different kind comgrds from the group of aids. Officially till appro40% from among
all working firms she employs only to 5 stable wenk[5, 6, 15].

The most of producers of paints and lacquers cdrated is in the north-west part Italian, espegiall Lombardy,
Ligurii, Piedmont and Val 'dosta. This region delivers over 70% of the Italiadustry of lacquer products. Following
18% happens on the centre-piece Italian, stayeile Wie part is situated in the south part Ita[@h

Greatest importers of lacquer products from Itdlynarked out for various directions of the woodwogkindustry in
our country are specified below firms [9, 10, 15]:

- ICA (INDUSTRIA CHEMICA ADRIATICA S.p.A. Zona Ind.leB — Via G. Cattolica, 18 — 62013 CIVITANOVA

MARCHE — MC — Italia www.icaspa.com)

— MILESI - 'red” (Vernici Egidio Milesi S.p.A., 2007 Rho (MI) Italy - Via Olona, 37 www.milesimilan)it

- MILESI SPA - "gelb”(Milesi spa — Via Varese, 2 20010 Bareggio - Milano, Italia www.milesi.com-
milesi@milesi.com)

— ROVEA (Industrie chimiche ROVEA Srl, Via Lombard2é4 — 20060 Vignate — Mi - www.rovea.it — info@rewi).

These firms across network distributional systewih gpecialized technical sales agents offer servaggther with the
widely technical support.

3. LACQUER PRODUCTS

Italian producers of lacquer products designed Vfarious directions of woodworking industry offerettwide
assortment scale of products, on the basis ofrdiftehomo- and heteropolymers (hybrid systems)oasing systems, in
the engage of conventional products and from theyté8p, in solvent and waterborne versions, intgmhs one- (1K) and
two-component (2K). The leading position in the mjitative engage with reference to finishings gf teorking surfaces
e.g. furniture, equipments of interiors and the @dmilding industry, so of lacquer coatings aboighhquality, both
aesthetic-decorative, as and utylity propertiesupsd polyurethane (PUR) and waterborne (WB) prisdudnfortunately
WB products in spite generally very profitable egptal characterizations, not always however fidfipectations of users

2 Dr. Eng. Tomasz Krystofiak, tomkrys@up.poznanRrof. Dr. habil. Stanistaw Proszyk, sproszyk@umpozpl; Dr. Eng. Barbara Lis ,
blis@up.poznan.pl; Eng. Marcin Dudek, Poinianiversity of Life Sciences, Faculty of Wood Tedbgy, Department of Gluing and Finishing of Wood,,
Wojska Polskiego St. 38/42, 60-627 Pazna
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in respect of the price, and also first of all ftiocal features and resistance of some factordtdined lacquer coatings.
More and more intensely drop-down is also the affdacquer products intended for the hardenindy WiV radiation [14].
These products, demand however in processes ofapglications, specialistic, and at this of vexpensive technological
equipments. In the relevancy instead to finishiofjthe wood and wood based materials surfaces aheutharacter of
coatings, about functions racily preservative, stik leading position in the assortment of theesatcupy nitrocellulose
(NC) lacquer products. In the term of recession #medeconomic stagnation a not as usual importattemwithin the
range collections of the decision about the puretasthe given article of lacquer product staysgrise, which speaks
behind these last. In the Table 1 was taken dowthénrelative system, with reference to NC lacqureducts current
relations of price of products offered by chosepanters from lItaly.

Table 1. Relative relations of price of basic lasgproducts offered by Italian importers for vagadirections in the
woodworking industry [9, 10]

Firms name Kind of lacquer product
NC PUR Waterborne
ICA 1.0C 1.81 1.87
MILESI SPA 1.02 1.93 2.77
MILESI 1.05 1.69 2.53

At the treat of the decision in relation the buyofghe given lacquer products were ought of coimgge structure of
costs to take into account bounded matters initbeifistance from: with the efficiency, consumptigrices of equipments
to application, drying and the hardening, energystmning and widely understood costs within the eatig exploitation,
inclusive with charges in the interest of the eonimental protection, the utilization of industngste material etc.

The analysis of reasons of the inadequate quafitgbtained lacquer finishings proved, that one fispgor the
inobservance of recommended rules of the usagee \Weknowledged, so that it belonged even if impronmacily
signally to inspire the user to the acquaintancia whe most basic information in this regard. Hgvtherefore on the
attention the ease of the attainment through bugetise fundamental information integrally boundkith the technology
of using of given article, more and more often aappings and in cards of technical products &eeg suitable data in
the form of markings graphic. Makes easy this siflee correct preparation of mixtures of finishintpe leadership of the
operation of the application, desiccations and hhedening and delivers the information within tteage numbers of
applied layers and the interoperating sanding. ¥efrem Italian firms accepted the own system of bgis. In the Table 2
were taken down chosen markings the graphic déligenformation from the range of the using teclogyt

A very important problem stays the matter of egidal lacquer products, especially with referencethreats
consequential from the volatile organic compound3) emission.

4. ECOLOGICAL OF LACQUER PRODUCTS

In each range of finishing of surface of wood amubd based materials with lacquer products, frormynedready
years were undertakes multidirectional undertakaigsng first of all to the prominent stint of baled threats with VOC.
The VOC problems from lacquer products is consididreth in the total sphere, in the aspect of thgrattation of the
environment, bounded first of all with perturbasomnithin the range the ozone balance, as and imfleewith reference to
the matter of health of people.

In the European Union in the 1992+1996 years taketion within the framework of ecologicalization lacquer
products bore fruit among other things with théngs “eco-sign” of consisting in to the favouritisof products fulfilling
suitable criteria within the range environmentadtpctions. Such symbol is admitted first of all the procedure of life
cycle analysis (LCA) for each lacquer product. Cetitipn for the acknowledgement of the certificédecompletely
voluntary, by the way eco-sign can be argumentrateyy of sales managment [7, 8, 11].

The approach of rule of European states to the We@bBlem from lacquer products was very diversenfistates in
which the problem was not perceived, to such incWhivere obligatory very restrictive regulations.o8&n maxims
consequential from obligatory in chosen countriesiEthe year 1998 were took down in the Table,2[13, 4].
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Table 2. Marking of chosen technological operationfénishing process:
of surface of wood and wood based materials [€

Symbo | Description | Symbol | Descriptiot
Kinds of applying of lacquer products

With brush Distributing plats

Dose method fror
Cylinder the the applicatc
nozzle

Plate distributing
notched (with the With tampon
comb)

Making of lacquer mixtures

Lacquer: harden

1K product 11
Lacquer: hardener| Lacquer: harden
1:2 2:1

Technological aspects
Interlayer sanding 7° drying time
Time betweet
; spreading o
Gloss (in degrees) primer and tof
layer

Table 3. Detailearders within the range of limitations of VOC enidgsin chosen EU countries [1,

Country Chosen maxims within the range of VOC emis
Austria Required installations clearer detersive -off gases to the level of the 100 mgd/emission for lacquer factory using up over 2|
kg of solvents in year.
Beldium Lack of equal regulations. In the Flemish regioe limit of the 100 mg/i® emision, in the Walloon region limits were obligat
9 only in some cities.
Denmark Installations (above 3000 Mg/year) using lacquer products (aeMOC over 6 kg/h) must be confirmed by local aditfes.

Exists the sequence of guidelines of the enviroriatgmotection which is universally complied, altiyh are not legally oigatory.

Limit of the emission to 150 mg® for installations using over 2 kg of solvents/h.neTagreement between the Departn
France of Environmental Protection and with French Prodl’ association of Paints about the limitation of ¥@®C content in lacque
productsabout 25% within 5 yeal

Italy Decrees about VOC limits within the range valuds-600.0 mg/r®, depending on numerous conditic

Great Britain | Limits of the VOC content in lacquer products: g0ms? for grounds, 240 g/dm? for primers and 420vg/for top products.

An aim of then proposed changes by EU commitee theseduction of the level of the VOC emission iffedent
scopes of the economy about 1.4 Tg/year. Accordinigl passed analyses costs he conformability to submitted
proposals on&alued on level 80 milliards ECU. Were foundedt thenerality in the first stage modernized woulgiéhto
become above 400 000 installations, where at 908t famong them represented si- and average enterprises,
employing in sum about 10 millions workers. Below one gave costs which would belongatwoy in the case for examg
firms, employing of 10 workers at the foundationtleé reduction of the VOC values about 5 Mg/yeanfrthe chose
finishing installation:

* Cost of the limitation of thissue 11 250 ECU/Mglyear
e Total cost of the adaptati 56 250 ECU/year
e Cost in the count on one worl 5 625 ECUlyear

e The lowest earnings of the wor 18 000 ECU/year [1, 2].

For many firms execution of such changes and aagmglative costs wod be extremely difficult cashab

For the unification of the legislation within thange VOC in EU countries, in the year 1999 werelvesl the
instruction (SED 1999/13/EC), amended then in thary2004 (2004/42/EC), sanctioning initiated susieety to the
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economic practice of the limitation within the ranigvels of the VOC value [13]. Introducing the mmbered instruction
the participation of the VOC emission from lacqpeoducts with reference to the general balancéehe$é compounds
TVOC (T-total), was for leading EU countries diserenough and was shaped in the light of publiginazh within the
range values 1.6+10.2% (Table 4). Where at it mper to underline, that already then Italian industf paints and
lacquers belonged to distinctiving himself in tregard, retiring only to Scandinavian countries Spdin.

Table 4. Participation of the VOC emission fromgaer products in the general balance TVOC
in high fully developed EU countries [1, 2]

Country VOC emissi_(lj_?/gétioe/o]general balance Country voC emissi_cl)_ggéh[&?eneral balance
Austria 10.2 Ireland 4.3
Holland 7.8 Italy 4.1
Denmark 7.7 Norway 3.6
France 6.2 Spain 2.6
Great Britain 6.1 Sweden 21
Belgium 5.4 Finland 1.6

Italian importers of lacquer products still withetdue diligence and the consequence impromptu pemmalissolve
problems from widely understood ecology. Of cousti#t greatest threats appear in case of the usdde¢C lacquer
products, clearly smaller for PUR, and on the leggiosition place products intended to the UV hairtg In relevance to
waterborne lacquer products it is proper to mankt falso appears in them the problem of the VOGs&ion. For each
products of the VOC value are shaped within thegeaB+15%. Due they are an occurrence in compasiifothese
products coalescents and some auxiliary agents.

5. RECAPITULATION

Since the year 2003 dates on the Polish marketliftinct expansion of Italian producers of paintsl dacquers
intended to finishing of wood and wood based malkersurfaces. For different spheres woodworkingustiy to the
obtainment of decorative coatings on working swe$aare offered first of all PUR, waterborne andeduwith UV
radiation lacquer products. To finishings aboutdharacter of preservative coatings still practaral used more and more
smaller scale nitrocellulose products. Lacquer pet&l provided for our receivers fulfil legislativequirements within the
range the VOC emission. Each producers of lacquetyets introduce systems of the informatory grephiwhich in a
manner arranges matters from the range of thelicapipn.
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EKONOMIC -TECHNOLOGICAL CONDITIONING
IN THE RANGE OF APPLIED OF HM ADHESIVES IN FURNITUR E INDUSTRY

Abstract: On the basis of literature data and practicsermétions of hot melt (HM) adhesives, the probldneapnomic-
technological aspects of applied of HM adhesivedummiture industry was presented. HM adhesivesthian various
polymers basis on APAO, EVA with- and without fike PA, reactive POR and PUR were characterizelhtiBe of costs
of using of these adhesives in woodworking industrgnparison with other products were presentedinfalkito account
relations of costs of HM adhesives, in respecthef polymer base, can it draw up as follows (frompemsive to most
cheaper): PUR (POR) > APAO > PA > EVA without file> EVA filled.

Key words: furniture industry, HM adhesive, polymer basikkef, technology, economic relation, cost

1. INTRODUCTION

In various directions of furniture industry and gaent of interiors find used finishing materialgsing on synthetic
polymers, practical in the main degree to finishiofywide- and edges surfaces of fiberboards (HDRFY and
particleboards in veneering technologies in versisaoft-, postforming and profile-wrapping techngloghe leading part
among these materials occupy thermoplastic polyrmetise form of foils and edges on the basis fifsall the following
materials: ABS (acrylonitrile-butadiene-styrene}\, @olyamide), PMMA (polymethylmethacrylate), PSlystyrene) and
PVC (polyvinyl chloride) for gluing of which are getical used hot melt adhesives (HM), basing ortbflene-vinyl
copolymers EVA (in versions with fillers or withotlteir participation), atactic polyolefines (APAQplyamide (PA), and
reactive polyolefines (POR) and polyurethanes (RURgy are characterized with many advantages arothregs with the
ability of the wetting of substrates with the vargopolarity, with the good initial adherence, shapen assembly time
speed of bonding, high resistance of glue linegeaming off and with profitable features from theirg of view of the
environmental protection, what predestines it tmbarous applied in woodworking industry [2, 3,9, 43].

From adhesives used in veneering processes of lebamtents first of all the very good adhesion ahthioment of
transparent and thin glue line is required. In timatext more and more spread first of all wereeandurs to using of HM
adhesives withoutof filler and reactive PUR and P@Bsuring the obtainment of glue lines about daisteength and
thermoresistance [2, 4, 5, 10].

Tendencies within the range of consumption of HMemives (basing on APAO, EVA in version withoutdanmith
filler, PA and PUR) with reference to dispersivehasives applied in German furniture industry weyektdown in
Table 1.

Table 1. Consumption of HM adhesives with relevatecPVAC adhesives in furniture industry [6]

Year
Adhesives 2004 | 2005 | 2006 | 2007 | 2008 (estimatively)
Consumption [Gg]

PVAC dispersions 12.123 12.595 12.877 16.482 19.240
E/VA copolymers 1.482 1.807 1.548 3.052 .998

HM (EVA, PO, PA, PUR): 13.313 14.052 16.156 16.501 17.369
EVA with fillers 7.981 8.140 9.731 9.374 9.540
EVA without fillers 2.936 3.123 3.232 3.711 3.852
APAO / PA 1.410 1.507 1.564 1.462 1.488
PUR reactive 0.986 1.282 1.628 1.954 2.48
Total 26.918 28.454 30.581 36.035 39.605

From data given in Table 1 results states, th&ashyears appear crescentic tendencies in theesufojhe production
of reactive HM adhesives.

For the fact, that it is relatively insignificanulglished works from the range of the properties asdge of HM
adhesives the new generation, basing itself ordiffierent kind thermoplastic polymers were undektemrk, whose an
aim was the performance of economic-technologioatlitions of the usage of these adhesives in fumiindustry.

2. HM ADHESIVES WITHOUT FILLERS

Aiming to the growth of the effectivity of producti process, effectiveness and obtainment of finadlycts about
high resistance parameters of glue lines it appiiddrniture industry HM adhesives without fillers

In the last years the participation of HM adhesivwathout fillers used in veneering processes ofesdgurfaces is
significant. Their high performance is a resulttioé low density not exceeding usually 0.95 g/cm®] with relation to
standard adhesives containing fillers to apprax.glcm3.

The obtainment by supportance of glue lines from Hthesives about the near thickness, is possibép@tox.
40+50% smaller spreading of without fillers produgimultaneously allow this on veneering about app65% the longer
edges. In Table 2 costs components of HM EVA adiessin versions without- and with filler were comgxh

24 Dr. Eng. Tomasz Krystofiak, tomkrys@up.poznanRrof. Dr. habil. Stanistaw Proszyk, sproszyk@umpozpl; Dr. Eng. Barbara Lis ,
blis@up.poznan.pl, PozAadJniversity of Life Sciences, Faculty of Wood Tedbgy, Department of Gluing and Finishing of Wodéhjska Polskiego St.
38/42, 60-627 Pozma

% Dr. Eng. Mariusz Jéwiak, m_jozwiak@itd.poznan.pl, Institute of WoodHrelogy in Pozn& Section of Environmental Protection and Wood
Conservation, Winiarska 1 St., 60-654 Pozna
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Table 2. Comparison of chosen components costdvbEMA adhesives without- and with filler [2]

Kind Density Amoun't of | Consumption on mb gf Relation of the consumption on mp Relation | Cost comparison
. adhesive | the edge at the width - . ) -
of adhesive [a/cn] [g/cn?] 25 mm [m/kg] of filled/ without fillers adhesives costs [%]
EVA filled 1.35 250 160 1.00 1.0 100
EVA without fillers 0.90 150 260 1.65 15 90

Thanks this, higher unit price of not filled adhes is compensated by their relatively low consuomptwhile the
practice shows, that is possible the decreasest$ af used adhesives about 10%.

Glue lines of HM adhesives produced without fillare transparent and at gluing of edges aboutrdiffdints of the
colouring comparatively little visible. Thanks tlig, exists the possibility of the gluing of edgeasthe use of universal
one-coloured adhesives, without necessaries of gehard colours depending on adhesives colours aotease of
effectiveness of work across elimination of theublesome and time-consuming operation of the awpmnelting
maschines [2, 3].

Laboratory results prove, that not filled HM adlvesi let on achievement of considerably longer, @nthis of the
more intensive thermal tack, what given possikiitof the range of optimum gluing. This featureuessto not filled HM
adhesives the decidedness greater applicationljiidgss and lets on the replacement of severafi&iof products without
fillers [2, 4].

3. REACTIVE HM ADHESIVES

These adhesives are used in furniture industry rer8ions as PUR and POR. To their advantages ¢pelorong

others:

- short bonding time, enlargement of production céjeec

- very high resistance on the wide range of tempegafinumidity, acids, plasticisers and solvents

— wide range of the usage (to joining of wood basedenmals, plastics, metals)

- lower from standard HM adhesives application terapge, allowing on joining of sensitive materials the
temperature [10, 11].

HM POR adhesives, basing on atactic polyolefinds §Ad PP) with Si(OR)3 groups, being characterizéd the
high adhesion to different substrates. In the fitstge of the gluing process they bonded at onies #fe cooling as
classical binding agents from the thermoplasticugrownhile during several following days (7+14) tagkace in them
complicated chemical reactions as result of whirdytpass into the form of hardened duroplastics.

For advantages of reactive adhesives find use myrdaections of the furniture industry, among ethproduction of
kitchen-table tops, veneering boards used in kitstend bathrooms, joining of HDF elements.

With the essential matter for the industrial pragtican be also problems about the economic clear#ctd so for the
obtainment of the high quality of joints, so of ygood parameters of strengths and resistancesmous factors, were
ought to use extremely specialistic and very exppenadhesives, exacting often advanced technolbgaations in their
application. Alternative meriting the attentiongn is the suitable preparation of the substfateyluing across the use
of adhesion promoters, and then conducting of #heegring process with the use of conventional hipadigents for the
lower prices. In Table 3 were taken down exampta tlaestimation of costs of this products.

Table 3. Influence of adhesion promoters on thecire of costs at veneering of the board elem&nfaces with foils
and edges by means of chosen HM adhesives [12]

Costs Adhesion promoter HM adhesives
Solvent [ Waterborne POR PUR EVA without fillerg
Units [zI/kg] 20 50 60 25
Spreading [g/f 10+15 20+25 150
Materials [zI/nf] 0.20+0.30 0.40+0.50 750 [ 9.00Y ] 3.95:4.25

Dcosts without taken into account adhesion promoters
2 dependent from used adhesion promoters

In the comment for data given in Table 3 were ¢ughadd that in case of the foils and edges sasfabout the
limited gluability can be used among other reackit adhesives in POR or PUR version, whose the cost carries out
properly 50+60 zl/kg, what at founded usually qitéeg of the amount of adhesives approx. 150 ghvithout the use of
the adhesion promoter, determines the cost oretred ¥.50+9.00 zI/m2.

Usually the price of monosilane adhesion promateess not exceed the level 20 zl/kg, what at recond®e to their
appling properly for solvent medium in the quantif~15 g/m2, while waterborne 20+25 g/m2 generatsss within the
range 0.20+0.50 zl/m2. The use of proadhesive ageakes possible the use of not filled HM adhesiasing on EVA
copolymers, not exceded price 25 zl/kg, applinqguantity 150 g/m2, what determines together withdbsts of adhesion
promoters 3.95+4.25 zl/m2 and makes possible tha&irohent of glue joints about comparable properiteeemembered
above HM binding agents in the POR or PUR version.

4. COSTS OF HM ADHESIVES

The unit price of HM adhesives influences not amilythe kind of the polymer, where based each prizdund also
composition, content of modification agents, ranf¢he application temperature and the final stierapd resistance of
obtained glue lines.

In Table 4, basing on given of literature data jtére compared economic-technological relationthefusing of HM
adhesives in the furniture industry, presentingseimoapplication matters (temp. of using and meltifigadhesives,
direction of application) and relative costs wiglfiarence to adhesives containing fillers.
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On the base of data given in Table 4 can be stdtatiHM reactive adhesives in the PUR versiongto expensive
in the using, however promise the highest streagith the resistance of glue lines and can be usasa of bonding of
limit gluability materials. Recapitulate, takingtanaccount relations of costs of HM adhesives,espect of the polymer
base, can it draw up as follows (from expensiventst cheaper):

PUR (POR) > APAO > PA > EVA without fillers > EVAlled.

Table 4. Some economic-technological relationsppliaation of HM adhesives in furniture industryj [1

Application
adKllwr:adsi?/fe _ | Polymer | Primered CPL or Cofr:] Opnc:sne Manual Melting Temp. Rgloasti\sle
colour basis ABS, | Veneer| HPL massive Softforming| CNC edgeb. | €MP- processing H
PVC, PP laminate| "oooh 980 | e [°C]
1-transparent| EVA XX XX XX XX XX XX XX 90 180-200 1.8¢
2-transparent| unfilled XX XX XX XX XX X - 100 190-210 1.8t
3-natural X X XX - X - X 80 130-150 1.50
4-transparent XX XX XX XX XX - XX 85 1.85
5-natural EVA X XX XX - X - - 90 1.00
6-natural filled XX XX XX XX XX - XX 95 1.50
7-white X XX XX - - - - 1.1C
8-brown X XX XX - - - - 85 190-210 1.1¢
9-black APAO X XX XX - - - - 2.50
10-natural PA XX XX XX - X - - 2.00
PUR
11-natural (POR) XX XX X X XX XX - - 120-140 7.00

) XX very applicable, X applicable, - unsuitable

5. RECAPITULATION

The growth of the effectivity of production of HMilesives without fillers, and reactive form effeetiess and high
resistance parameters of glue lines applied initiure industry Taking into account relations ofiof HM adhesives, in
respect of the polymer base, can it draw up asvall(from expensive to most cheaper): PUR (POR)PA@ > PA >
EVA without fillers > EVA filled.
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Vaclav Kuprak®®

DENDROMASS POTENTIAL FOR ENERGY IN THE CONDITIONS OF FOREST-
TIMBER BRANCH OF THE CZECH REPUBLIC

Abstract: There is an interest in using of forest biomasswandd residues of wood processing recently. Ibissed by
support of energy obtaining form the renewable uesgs. Besides international documents there gskadewn a number
of supporting conceptions and legislative documantee Czech Republic. But on the other hand theeea lot of
difficulties here — matter-of-fact, technologicaldaeconomic. The paper is focused on mentionedgmad) it means on
dendromass for energy in the conditions of foreatrg timber industry of the Czech Republic.

Key words: forestry, wood technology, forestry and timbenistly of the Czech Republic, timber felling, wood
processing, energy dendromass

INTRODUCTION

Exploitation and maximum upgrading of domestic raaterials are characteristic traits of advancecdhecnes. Basic
raw materials also comprise timber, which is comsd to be one of the most prospective raw stookkséimulating
materials in the future. [4] In connection with eme obtaining form the renewable resources these pbwers on the
interest in energy using of dendromass recentlis toncerned especially felling residues (so-daftaest biomass) and
wood residues from the wood processing. The endiliyation is especially conceived as heat producand also electric
energy production.

The Czech Republic professed within the frame oft&lihcrease share of energy from renewable reseuiit the
year 2010. Share of electric energy should incréasa 3 % to 8 % (40 % produced from biomass ofaitf share of
energy form renewable resources should increa®®8d% from the total quantity of primary energy aeses (47%
biomass of it). Forestry and timber industry wiiMe obviously a significant role.

Forestry and timber industry in the Czech Republitudes three groups of subjects. The first omefarests owners,
the second one are forest entrepreneurial entitidghe third one are wood processing companiesy Gireate together the
complex, where are close relationships. The grdigreat forest owners includes, no doubt, ForektsenCzech Republic,
state enterprise (IR) that is dominant and so also the strongest gfatte whole complex. There are further forests of
towns and villages and forests of individuals (ptésforests). The group of forest entrepreneuntties includes trading
companies and enterpriser (personal entity). Thexddr their services to forest owners. Trading comgs present
especially subjects that originated in transformcpss and privatization of previous companies atestorests. The third
group is represented by wood processing subjeptsnarily companies of wood-processing industry.

In the Czech Republic there is using of energydbtdomass starting and this biomass usually risms felling
residues after principal felling (tree tops, braahvith assimilative apparatuses) in standard figreSlightly better the
situation is in wood residues using (sawdust, stgssi chips). It relates to own self-supply by erexgand also to
distribution of collected mass and steady flowdasumers.

The next possibilities of biomass obtaining argeted growing of energy wood plants (especiallyfanm unused
lands) or residual wood mass produced by cellywsduction and bio fuels produced from residual dvotass.

In conditions of forestry and timber industry thenwplication of this problems lies especially in dgeterm and
balanced dispositions of biomass resources in naefjiconnection, further in resolution of logististlibutive flows. But
also technological and economic snags are important

METHODOLOGY

To this problems there were primarily analyseddkgive and conceptual assumptions of biomass using

Disposition of energy forest biomass appears blhgitam timber felling volume. The next step istdemination of
biomass share that is suitable to energy proces3ingse methodological processes were verifiedhenetxample of
Moravia-Silesian region.

Data on Czech forestry are based on statistic irpuguaranteed by Czech Statistic Office; furttiner Ministry of
Agriculture of the Czech Republic provides somedatg. by means of annual income statements).miplax but in fact
the only official set of data on forestry is regmeted by regular reports on the situation of farestd forestry in the Czech
Republic for relevant year (systematically sinc€@)9- so called “green reports”. From the datalidgbese reports are
drawn basic analysed characteristics: timber fgl{total felling, of it conifers, broadleaved, felj intensity per 1 hectare
of forest) and increment characteristics: in ttasecthe total average increment (CPP). CPP rdiatdg®e main and also
dominated (thinning) stand. It is calculated asrma sf average increment of main stand and avetageihg (it means rate
of all thinning sum and relevant age). It is pokestb formulize the CPP by relation:

u
Vu + %Tprob

CPP= Q)
u
Symbols:

Vy = volume of the main stand at the end of rotafieriodu,

% Doc. Ing. Vacalv Kugak, CSc., Department of Forest and Wood Productn&mics and Policy, Faculty of Forestry and WoodHm®logy, Mendel
University of Agriculture and Forestry Brno, Zéddlska 3, 613 00 Brno, Czech Republic, kupcak@merndelu
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u
2 Tyep = sum of thinning during the whole rotation period
0

Resources of felling residues from forestry are tnudten educed from total felling volume of timbenust less or
from the forestland area. By Johansson & Werni@34] e.g. follows from the classic allocation obguced dendromass
that the top of tree and limbs including bark amee tverdure (it is leaves and needles) repres@r2s% of tree volume.

Residues quantity of forestry is possible to estinfyy the share of felling in this way: principelling conifers — 8 %,
principal felling broadleaved — 12 %, intermedié#ing coniferous and also broadleaved — 20 %arleg - 3 m3 per
1 hectare. But it is necessary to concretize ttatijly of real potential on the basis of concrainditions forestry complex
and forest economic plan, and to revise it espgaiagarding forest categorization, forestry wagggraphical conditions,
truck-hauling distance and concentration of woaides.

Quantity of residues from timber processing indusdrpossible to estimate according to sawed woadsmi- from
1 m3 of sawed wood mass arise 13-18 % sawdusts¥@shavings, 2-4 % dust. [1]

Basic economic calculations go from usability aadatculation of energy using of biomass, they uguaad up to
basic question: How much is 1 GJ (177,7 kwh) preduitom the biomass? It goes from the fact thatihgaalue of 1
ton of dry biomass is about 15 GJ. If the pricd abn of dry dendromass in the Czech Republic auatb000,- CZK the
price of produced 1 GJ is about 70,- CZK (presuampfis combustion in wood-gasifying technologieshwétffectivity
higher than 80 %). [8]

RESULTS
1 Legislative and conceptual assumptions of biomassing

In November 2007 in Warsaw there was held the Sthistérial Conference on the Protection of EuropBarests
(MCPFE), with the motto “Forests for a quality dé!. Representatives from 46 European countriesrapresentatives of
European Commission signed ministerial declaraéind two resolutions: “Forests, wood and energy” dfafests and
water”. An increase in the share of energy obtaiftech renewable resources is emphasized alreadlyeirministerial
declaration. The resolution “Forests, wood and gyiedirectly deals with forests as a resource ofergable raw material.
Wood can substitute fossil fuels and so can cauitgito ensuring of energy supply as well as to eles® emissions of
greenhouse gases. Forests areas in Europe anthabldorestry lead to increasing availabilityfofest resources. But
nevertheless energy using of forest biomass shooldead to disturbance of wood market and of cditipe among
different end users of this raw material. [6]

Energy using of biomass in the Czech Republic semtially supported as well as using of anothedkiof renewable
resources, on the basis of the law No. 180/2005aBlout support of using renewable resources.

In the year 2009 the government of the Czech Répabtepted the Action plan for biomass for thaqaeof 2009 —
2011. This plan results from the Action plan foorbass of EU (COM (2005) 628) and from the recomragad of the
European commission to member countries to worthamational action plan.

The support of using of renewable energy resourscene of the preferences of Country developmengnam of the
Czech Republic for the period 2007 — 2013. For eptarthe Axis 1.1.2 Investment in forests includepport on purchase
and modernization of technologies for processing) asing of residual biomass for energy purposeshimAxis there is
also support on purchase of machine equipment i&podal and processing of brushwood/lop and togalTannual
subsidy makes more than 300 millions CZK.

Not least, in October 2008 there was newly acceptedgovernment decree the National forest prograthe Czech
Republic for the period till 2013. It contains 4mai (“pillars”), 17 key actions and 123 measureseddly in the
Aim |. Improvement of long-term competitiveness eemic pillar) there is included the Key action Promote and
support using of forest biomass for energy productihis key action further includes e.g.:

- Process the analysis of possibilities and in exgent with its results to support using of forasitiass and biomass of
fast-growing woods for energy purposes.

- Consider impacts of using of forest biomass foergy purposes on availability of input raw matefar timber
processing and paper industry.

2 Basic product characteristics of forestry and tinber industry of the Czech Republic

Forestry is in the Czech Republic ranked in theaseaf the Ministry of Agriculture (MZeCR). According to the
status ranking of industries and their economidviiets (OKEC27) it belongs in Section A Agriculture, game
management, forestry; Sub-section 02 — Forestryraladed activities. The timber industry is rankedhe sector of the
Ministry of industry and trade of the Czech Repelas a part of processing industries — Sectiondorporated in the
following subsections: 20 — Timber-processing indys21 — Pulp and paper industry, 36 — Manufactfréurniture and
other processing industries.

Primary production indicators of forestry are lewaid development of timber supplies and incremeats)
consequently regeneration felling including tendimgrferences (lopping and thinning).

The species composition of Czech forests is domdhaly conifers — 76.6 % (of this Norway spruce 5A8pine
17.0 %) and by broadleaved species having a shfa28.d % (of this oak 6.7 % and beech 6.9 %). Theent
categorization of Czech forests is as follows: caruial forests — 75.4%, protection forests — 2.7s§gcial-purpose

" International Standard Industrial Classificatiorf all economic activities (ISIC) and Nomenclaturengrale des Activitées économique dans les
Communautés Européennes (NACE) were used as aastafmd the new status ranking of industries anelitteconomic activities (OK®) used since
November 1991. OKEhave been replaced by classification CZ-NACE s20f8 (for statistic purposes actual for findingyefr 2008).
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forests — 21.9 %. Total timber supplies28 amourgpproximately 673 millions m3 with the averagensiag volume29
being about 250 m3/ha. Total mean increment (C®Bpout 17 millions m3 per year, which answers.8né*/ha.

In the entire post-war period, annual timber fgjlim the forestry of Czech Republic exhibited aoréasing trend
until the mid-1980s (14 mil. m3 in 1985). Duringethestitution of forest properties in 1991-1992eitorded a temporary
decrease but since 1993 the felling volumes haem lwenstantly increasing and recently exceeded illbms m3 (the
influence of accidental felling after hurricane Klyand Ema). The share of coniferous timber rangese than 90% (of
this spruce ca. 75%). Figures of timber fellindlirig intensity and total mean increment per 1 bges$t stand area (CPP)
are presented in Tab. 1 with the development df¢infelling being illustrated in Diagram 1.

Table 1. Timber felling and total average increment

Indicator Unit 1985 1990 | 1995 | 2000 | 2005 | 2006 | 2007
Total timber felling mil. m® 13,91| 13,33 12,37| 14,44/ 1551| 17,68 18,51
- conifers mil. m® 12,82 12,17 11,31 12,85/ 13,88 16,12 17,28
- broadleaves mil. m® 1,09 1,16 1,06 159 1,63 1,56 1,23
Felling intensity m‘/ha forest 5,29 507| 4,70, 5,48 5,86| 6,67 6,98
CPP m/ha forest 6,2 6,3 6,4 6,5 6,6 6,7 6,8

Source: Ministry of agriculture of the Czech Rejbl

The composition of extracted timber is dominatedroyndwood assortments (ca. 10 mil. m3) and pulpva.
6 mil. m3). Remaining supplies consist of othelfitytitimber products including chips and fuel woothe decisive
assortment with an essential influence on the dgweént of timber prices in the Czech Republic ismdwood.

From the view of renewable energy resources isnas#id remained 1.6 — 2.3 mil. m3 of unwrought nwas$orest
area in the Czech Republic (it means branches, aopsother small/top wood). Using of these fellnegnains should
concentrate mainly on commercial forests and undgain condition also some special-purpose forests some military
forests. [7]

Diagram 1. Development of timber felling (mil®m
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In the timber industry of the Czech Republic thitvetimber processing industry has the largest iapee in light of
renewable energy resources. In the timber proogssitustry there is further the most important @GKE0100 Sawmill
production. Sawmill production is a typical repnetsgive of processing in primary production withethhighest
consumption of wood mass. Main product is sawn éimishavings, chips, sawdust, etc. are secondagupt. In the
indicator of revenues from sales of products amdices the sawmill production’s share in total tenlprocessing industry
is about 30 %. [4] Summary of logs sawing and sawwad production in the Czech Republic is showrhmtable 2.

Table 2. Sawing of logs and sawn wood productibauysand of rf)

Indicator 2000 2004 2005 2006 2007
Sawing of logs 7170 6 800 6 900 8 650 8 700
Sawn wood production 4106 3940 4003 5080 5454
Yield (%) 57,7 57,9 58,0 58,7 62,6

The yield is about 60 % in the case of processfrapnifers logs for sawn wood. Chips (the yield%Dis suitable for
cellulose and chipboards production, sawdust (takel 10 %) are usable to chipboards productiorocgrtergy purposes.
Hammer-milled bark is also utilizable for compogtior mulching.

3 Utilization and calculation of energetically utiisable biomass in the Moravia-Silesian region

In the year 2007 the Department of forest and wpatlucts economics and policy, from Faculty of &g and
wood technology of Mendel University of agricultuamad forestry Brno, worked out Regional forest pang for the
territory of Moravia-Silesian region. Within thisqgram was also worked up analysis of residuesuress from forestry
and timber processing industry, including theirngsifor energy purposes. Also Territorial energy aaption of the
Moravia-Silesian region for the period 2007 — 2@F2als with the problems of renewable energy ressuBased on this
conception there is expected decrease of consumgtiblack coal by 21 %, brown coal by 55 %, colge2b %, heating
oils by 33 %, natural gas by 10 % and increasdarhlss consumption by 61 %. Supposed structurenswable energy
resources shows table 3.

2 Timber volumes are reported as the mass of tirttire top of 7 cm outside bark, i.e. at a minindiameter of 7 cm
2 Average standing volume per forest stand areaowitllear cuts.
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Table 3. Percent composition of renewable energgukees in the Moravia-Silesian region in 2002

Kind of renewable energy resources GJ.year Share in %
Solar energy 1 000 000 9
Water energy 300 000 2
Biomass 8 127 820 70
Biogas 1593195 14
Energy of environment 6 300 5

Source: Territorial energy conception
Area of forest stand in total in the Czech Repuldi®592 thousand hectares; of it the territoryMafravia-Silesian

region represents 186 thousand hectares. Tablesd.4.2 enter into detail the forests area acogriti type of ownership
in hectares of stand area.

Table 4.1. State forests in the Moravia-Silesiajiaie and the Czech Republic

State forests Forests of th.e Czech Military forests F.O rests of Regional forests Other state
Republic national parks forests
Moravia-Silesian region 141 325 3 866 [0 ( 18
Czech Republic 1233041 124 904 95 73p 3836 27

Source: [5]

Table 4.2. Private forests in the Moravia-Silesiagion and the Czech Republic

. Forests of legal| Communal, Ecclesiastic Forests of Forests of
Private forests ”» . . Al
entities urban forests forests cooperatives| individuals
Moravia-Silesian region 980 18 782 76 741 20 00B
Czech Republic 56 835 396 946 2 096 32 89 473 538

Source: [5],” restitution of ecclesiastic forests in the Czeepiblic haven't been accomplished yet

In the Moravia-Silesian region there is total anntimber felling 1472 thousand m3 and annual paténdf
dendromass from aboveground parts was so estatblishthe amount of 310 thousand tons. It correspandenergy
potential 4030 TJ. But with regard to orographicanhditions, truck-hauling distance, concentratibrvood residues etc.
the real potential was established on 50 %. SummBenergy potential of dendromass in the Moravlasg&n region
according to particular districts are indicatedahle 5.

Table 5. Summary of energy potential of dendronrasise Moravia-Silesian region

District Wood residues and fuel Energy potential | Real energy potential
wood (tons.yeal) (GJ.rokY) (GJ.rokh
Bruntal 116 937 1517 525 758 763
Frydek - Mistek 99 306 1288718 644 359
Karvina 7625 98 949 49 474
Novy J&in 32819 425 905 212 953
Opava 50 441 54 590 327 295
Ostrava - city 3690 47 884 23942
Total 310818 4033572 2 016 786

Source: Territorial energy conception

Dalkia, a.s. in Krnov uses biomass as raw matesi&lectric energy production within the MoravideSian region
(since 2003). The total power is 100 MW with po##ibto burn up to 25 % biomass in the fuel.

Heat energy from biomass is today used for indi@icheating (most often are burned logs in familyses). Timber
factories, blocks of flats and office buildings usemass fired boiler house. Heating plant Kari248 MW) is one of the
large plants that burn mix of coal and biomassy2biomass).

Biocel Paskov, a.s. is the example of company mmbér processing industry in the Moravia-Silesiagioe that
product electric energy. It manufactures aboutriifion m3 of raw material (1 million m3 of pulp,00 thousand m3 of
chips) and by its technology of bark burning sugplfully own heat demand and 60 % of electric eneiged. Similar
situation is in the sawmill production of the compaVviayer-Melnhof Holz Paskov, s.r.o. The processtagacity is 1
million m3 and within non-waste production the bakused for energy purposes and sawdust intotpelidimination of
transport costs in direct chips supplying and comimarchase of logs develop competitiveness of bothpanies.

DISCUSSION

Usually only 60-65 % of produced dendromass volwomes from forests as a stem-wood with bark. Furthe
forestry evidence encompasses only felling woodhauit bark. The bark share in tree mass is c. 10%eans the wood
transported from forest represents only a few ntbam 50 % of produced volume of dendromass. Iftitder felling
without bark is e.g. 15 million m3 in the Czech Rblic then next 15 million m3 dendromass remairenthtically as
reserve. Of course, the total quantity is not aaden will be usable because of technical, econanit also ecological
reasons. There is an estimation that circa 1/3hi ¢uantity can be usable; it represents more thanillion m3
dendromass per year. In forests there remain, eéxekipg residues, also mass after cleanings Q6. thousand m3 yearly)
and mass from first thinnings (c. 825 thousand m&rly). But limitation of utilization (max 1/3 vahoe) is true also of
these cases.

Basic costs relations in pricing processes of teldgies of forest biomass production are in condgiof the Czech
Republic as follows: yarding (mustering) 30 — 35&ipping 35 — 40 %, overhead 10 — 15 %, transport 25 %. It is
obvious the most cost-intensive phase of produdsothe chipping. Situation of energy yields is i&m (especially in
recalculation of consumption of hydrocarbon fuelgenerally diesel). Some authors even refer thania of energy input
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and GJ in output is balanced in the case of fdreshass. Elimination of chipping phase would expingly contribute to
effectiveness increase, but it faces burn techimedothat are usually installed for bulk materiateBtual modification of
heating chamber (e.g. for burning of whole brushdvpacks) encounters insufficient guarantee of lemgy and balanced
supplies (in the case of calculation of energy stwvents there is usually used 15 year as timeabihieal and economic
utilization).

Cost calculation per effectively gain able 1 GJthmast be connected with the presumption that efiesl can be
burned in different heating chambers of differefficency. This fact has great impact on final oper effectively gain
able 1 GJ.

CONCLUSION

Using of biomass in member countries of EU diffal®ve all in dependence on biomass occurrence,lgiapu
density, level of energy development, efficiencysapport and other. Energy using of biomass inGhech Republic is in
principle supported. The situation in energy usihgendromass in the Czech Republic in 2006 shabie 6.

Table 6. Energy using of dendromass in the CzeguBlE in 2006 (in tons)

Dendromass For prodL_Jc_tion For production Total
of electricity of heat

Wood residues, chips and particles 250 150 881 457 1131 607
Fuel wood - 54 102 54 102
Briguettes and Pellets 15519 8134 23 653
Black liquor 184 619 883 578 1068 197
Total 450 288 1827 271 2277559
Estimation of wood consumption in households 3087 549
Export of biomass suitable for energy purposes 516 455
Total of biomass used for energy or exported 5881 563

Source: [7]

Expanding of forest area and using of wood, botlttannection with considerate forestry and reasanalaiture
protection, gives possibilities how to reduce intpaaf global climatic changes and to ensure foietgpdong-term source
of ecological and renewable raw material. In dechifinterest in agriculture production in lesdifedands (territories) the
using of wood for energy purposes gives busineg®mpnity for farmers and forest owners as welpescessors of this
raw material and also for producers of differerathgower generating equipment.

Efficient and well-considered projects for prodootiand processing of biomass can bring also ang renergy to
municipalities and country — it is energy of hunganaheadness and surely also prosperities in oeaef
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Alena Kusa, Miriam Ol&iakov¥

RESEARCH OF INFLUENCE OF CHOSEN TOOLS OF MARKETING M IX
ON BEHAVIOUR OF CUSTOMER WHEN CHOOSING THE FURNITUR E

Abstract: New market surrounding, that is the result of tlam$forming society, the knowledge and informatidiowing
understanding the purchasing decision-making anatah@rocesses of this decision-making, are inblétdor producers
and salesmen of the furniture commodities and fiatirre development. Only the knowledge of theistomers and their
expectations will help the producers and sellergetact elastically on their needs and wants in temly changing
surroundings that brings plenty of opportunitiesilyOthose entrepreneurs achieve prosperity whotdrget the most
complex information about the market, customerstarmaligh the own supply they help them to obtasnbedful product,
in right time, on right place ad for the right @icThe success of the marketing program depentiseounderstanding and
knowledge the consumer, his attitudes and valuddiading the new ways of consumers’ orientation.

Key words: marketing mix, marketing tools, purchasing beharicustomer, research.

INTRODUCTION

In marketing one of the most discussed questiopHew consumers react on different marketing stimhich can
be used by a firm?* Consumer decision making isdooted with the assistance of various factors ihifience final
decision. The company that can understand how oomsu will react to different variations of produgtice and
advertising appeals can obtain a great competaideantage. Only through knowledge of their cust@mand their
expectations producers and traders are able tbfteaibly to their needs, wishes in an environmehtonstantly changing
market, which offers many opportunities. Prospeasityhe market will be reached by those businetisastry to obtain the
most complex information about the market, custenagd by their supply they try to help customersiiin the required
product, at the right time, in the right place aigtt price. According to mentioned ideas the nyainpose of the article is
to identify the most important tools of marketingxnwhich significantly influence the purchasingiaeiour of consumers
in the market with furniture. In the new market eomment, which is a consequence of transformingiesp, the
information and outputs become determinants forewstdnding the decision-making and mental procabsegccompany
this decision, as well as for manufacturers of ifure, sellers of commodities and their further @epment.

RESEARCH OF PURCHASING BEHAVIOUR

The term ,purchasing behaviour* can be definiedbaebaviour, that consumers present when seekinghasing,
using, evaluating, disposing with products, sewiead ideas that are expected to satisfy their sne@¢licakova,
Richterova, 1997)

Consumer behaviour is necessary to examine inntli@idual stages of purchasing decision-makingwa#l as in
relation to components of marketing mix. We canngaiformation about customers by several ways (fioternal
company sources, from market research, etc).

The results, which are presented in the papertha®utput from marketing research, realized ingigod October
2007 - March 2008 through questioning. The questine consisted of 9 questions, respondents wéedlas answer in
writing.

Mostly closed questions were used in the questioen@he sample consisted of 750 respondents.Heoevaluation
we received replies from 696 respondents, repriegpat 93% return of questionnaires. Elements ofgbpulation for
research of purchasing behaviour were all inhatstahthe Slovak Republic in the age from 18 yesdysve. Dependent
variables in research were gender, age, complatedaton, economic activity, geographical locateord whether they
live in a flat or a family house.

Because of determined space we present only chesatis obtained by evaluating the data throughktetuanalysis,
which represents a set of mathematical and statigechniques used to identify groups of obseowati so-called clusters.
Cluster analysis deals with how the objects shbeldncluded in a group to keep the greatest siityilaithin the groups
and the greatest disparity among groups. It is atsml in the market segmentation while classificatf consumers is
based on a combination of several variables. Vlgabr segmentation criteria can be: sex, age, atdug lifestyle,
religion, experience with the product, the sizeafisumption, frequency of consumption and so on.

RESULTS OF MARKETING RESEARCH

Within the first question the respondents evaluateh factors (material, quality, design, priceadability of a shop
and staff in the shop) are decisive when choogdiegurniture. The data evaluated by methods ofsined statistics show
that the quality, design and price respondentsastthe most important factors, material as a sgyificant factor and the
availability of store/shop and its staff as modelsaimportant factor.

3% Doc. Ing. Alena Kuséa, PhD. - Ing. Miriam OliakoWhD., Technical University in Zvolen, FacultyWwbod Science and Technology, Department of
Marketing, Trade and World Forestry, T. G. MasaryR4, Slovakia, 960 53, Zvolen, tel. +421 45 52065(447), kusa@vsld.tuzvo.sk,
zatkova@vsld.tuzvo.sk
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Graph 1 Evaluation of factors influencing the selectiorfurniture

The Graph 1 shows that a separate and as wellyaimgortant attribute of the furnitu is price. Furniture desig
quality and material of which it is made, are aupr@f properties that affect the customer in acancg with the price
Availability of furniture stores and sales persdnaee "outside" decisive factors influencing thesiomer's concrete
decision, although they have their importance.

Therefore the customer in the first place is detidg the character of the furniture, but in casdshéetermined t
buy a product, he is willing to travel in ordergorchase it or to ovlook the inappropriate behaviour of staff shopsith
a situation occurred.

According to the Graph 2 we can allege that impartant for an educated persol choose the place where he «
buy the furniture as well as to get inspirationdsefbuyin¢ it. Respondent’s economic activity is reflectedchice of
specific distribution channel (e.g. pensionersragge likely to buy furniture in hypermarket whehey can provide th
other purchases as well, businessmen ,exceptdifitraally furniture specialized shops or markets, like to use mare
saving way of buying furniture as catalogue orrinét ordering

Tree Diagram for Variables

Single Linkage
Euclidean distances

44

42

40

a8

36

Linkage Distance

34

a2

an
BONUZ IMAGINATIONS  aTAFF TRANSPORT STORE EXHIBITION

INTERMET REPAYMENTS GUARANTY DISCOUNT MAGAZINES

Graf 2.Cluster analysis of demographic variables in retatd the distribution and form communication polic

Tree Diagram for “arishles
Single Linkage
Euclidean distances
3000

2500

2000

1500

Linkage Distance

1000

500

1] . ] R —
ROOM ACTIVITY ~ GEDGR. LOCATION A0E
PLAN TOINVEST  EDUCATION LIVING SEX

Graf 3. Cluser analysis of demographic de intention to invest to new furnitt



% Intercathedra 25, 2009 75

The influence of other independent variables (gaplgical location, sex, age of respondent and ligitagdard) which
create “cluster of demographic characteristics” fatsmarkedly expressed during selection of thewmaf inspiration and
specific distribution channel but we surely cancamsider it insignificant.

We have got two basic clusters from the comparefarhosen independent variables (age, sex, geogadpbcation,
education, living standard and economic activityegpondent) with the plan of investment to speaifiom furnishing
during the next two years. First cluster can besm®red as the cluster of respondent’s demogragdtia (geographical
location, living standard, sex and age of respot)d&econd cluster is the cluster of respondentaceristics that array
data including education, his/her economic actj\iig/her plan to buy new furniture in the neaufatand to furnishing of
what room is he/her able to invest the most.

According to the mentioned above we can say thatftinniture producer should pay attention to whdiss /her
customer, his/her education, economic activity basked on these information optimize the market lsupp

Based on these results as well as the investiggaamed by the methods of one-size and multi-diaéstics we can
deduce following statements:

— Quality, design and price of product are the ratedhe most important by the consumer so thatrieeessary to pay
more attention to the production and distributiéthe furniture in the market.

- It is more convenient to publish the furniture ofiethe catalogues and furniture exhibitions thas, according to the
respondent’s opinions, the most appreciated wagdwértising eventually the powerful source of inafon.

- Producers as well as the furniture sales personldhiy to get the attention of the customer byving the”extra”
services as for example furniture home delivery ismdssembly, longer than 2 years (law guaranpeeidd) guaranty
period, discounts, willingness and staff proficigras well as the ability to pay for the furniturétwinstalments or
take a loan.

- It is necessary to realize that possible customsaally has specific idea and requirements for thiaifure before he
visits the furniture shop. At the moment of hisrante, staff and the atmosphere in the shop playportant role.
The facts mentioned below results to the recomntemaspecially for the furniture seller to makeesthat his /her
staff deliver the goods in proper way, it is praitt, knows the furniture that sells to the custoeued satisfies the
requirements which are in well-developed countttresmatter of course but not in Slovak conditions.

— Customer’s economic activity reflects on the choddespecific distribution channel so that the proehs should
consider whose their customers are and accordirthabplace the offer. Except of usual selling v&puld the
producers consider the possibility of cataloguéntarnet furniture ordering for busy customers $onaich as it saves
the precious time. The other customer group apateithe possibility of buying the furniture at flaces of wider
range of goods where they can at the same time avaither purchase of different goods.

CONCLUSION

Orientation of marketing on the consumer plays w kkde. The success of the marketing program depemdthe
knowledge and understanding of consumer, his d#&wand values and knowledge of new consumer atient The path
to the consumer is increasingly difficult. The meirkegmentation deepens, consumer preferencesangicg and they
become a broadly diversified when satisfying th@ime value orientation of consumers is changing, Toeir application
on the market requires better information abousaamers, their wishes, changing lifestyles. Creatimgarketing program
and a combination of marketing mix for each targeiup presents one of the most serious decisionsyhich the
marketing staff must rely on knowledge of reseanectt consumer behavior.
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L OW ENERGY CONSUMING OF HARDENING OF LACQUER COATING S
BY MEANS OF UV-LED RADIATORS

Abstract: In the article UV lacquer products were presentgsheral rules of their hardening, mercury (H@lligm (Ga)
and UV-LED radiators were characterized, accerdimgng other things energy matters determining itapopositions in
the structure of costs of presented technology.LlHY radiators with reference to conventional systemaed considerably
higher investment costs. However thanks to thedotiée time, the low application on the energythe safety for health
of workers overlooking work of equipments and reguoients from the range of the environmental praeanerit the
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wide promotion and the successive initiation to ithdustrial practice in different scopes of woodlwng industry. In
comparison to existing solutions with the use afvamtional UV radiators obtained lacquer coatingscnaracterized the
decidedness with higher parameters within the rasgecially resistances on various factors.

Key words: lacquer product, UV hardening, conventional U$teyn, UV LED radiator, low energy consuming, cost

1. INTRODUCTION

Finishing of the surface of wood and wood basedenads with lacquer products, decides both abospldying of
aesthetic-decorative features of produced prodastand give them functional charcteristics, sthefresistance on abiotic
factors (climatic, mechanic, thermal and chemiealdl biotic, and also the suitable durability. Unidkeen over the recent
years innovative activities in the field of lacqueoducts contained a few directions, aiming in fing instance to the
improvement of the quality of obtained coatingsttie connection with enlarging of the effectivenesgrocessing’s, at
prominent eliminating of unfavourable influencestbe environment, so reduce emission of volatilgaoic compounds
(VOC) and industrial waste materials, and alsohe assurance of safe working conditions [5, 9, T@.all these
undertakings integrally actuate also matters cangrof suitable relations of costs, both in thhese of lacquer products,
as and the technology of their applications. Fronorg most intensively drop-down systems the promipéace occupy
lacquer products intended to the hardening withatah methods, with particular reference to teghes using the range
of the UV radiation. It was value, that at presargaome spheres of the industry, in this also obdvapprox. 90% obtained
lacquer coatings (e.g. in the production of wooflearing materials, in technologies of the conventl finishings and
printing too) come into being with the using ofttamues of the UV radiation [7]. The essential parthe technology of
the UV hardening of lacquer products fulfils prdgewell-chosen radiators (popularly called lamp€onventional
solutions in this regard are characterized very Wgh energy consuming. Lately were elaboratedrdiiators of the new
generation in low-energetic solutions with the o§¢he LED system (Light Emission Diode), proce@dutaneously to
the widely conceived program of initiating in thedustrial scale. Herein the article UV lacquer pradd were presented,
general rules of their hardening, mercury (Hg)ligal (Ga) and UV-LED radiators were characterizad;enting among
other things energy-matters determining importarsitpons in the structure of costs of presentetrtelngy.

2. CHARACTERISTICS OF TECHNICAL-ECONOMIC CONDITIONS OF THE USING OF UV LACQUER
PRODUCTS

Perspectives of the development of the technoldgyadiation hardening of lacquer coatings in thgn#icant
measure are determined an initiation in EU cousitrigorous regulations within the range environrakptrotections,
consequential particularly from reductions of VO@issions, what an example about the strategic ctearavas the EU
SE Directive 1999/13/EC [8]. The qualitative comiios of lacquer products cured with the UV radbati differs
imprompted of principle from traditional productisst of all in consideration of the specificity tife hardening processes.
This process takes place as result of free radmablymerization reaction, initialized photochentlicavith the energy of
UV radiation at the definite wavelength within trenge UVC<280 nm, UVB 280-315 nm and UVA 315+400. tuW
lacquer products in the conventional version comaiapprox. 100% coatings substances, and theimeocial viscosity,
mostly adapted to techniques of the applying witlinders is simultaneously a working parameter. ldgquer products
are practical in particulary directions of induatriechnological solutions in ,on line” version,\alocity crossing already
even values 40 m/min. In character the coatingstanbes are practical usually mixtures of oligongegs on the basis of
acrylic polymers or unsaturated polyester resirs various hybrid systems too, in the arrangemett wroperly well
chosen photoinitiators, and reactive monomers liinlfi simultaneously functions of solvents produdke suitable
viscosity. Interesting solution introduced in tlastl years in a great way are waterborne UV lacquatucts. They create
possibilities of the applying of lacquer productdéhnothers various techniques. However their usaghe resoluteness
more complicated, because after applying of thguac layer, one should from her in relatively mildnditions (temp.
<50°C), possibly as soon as possible to vaporizenverhat is performed in drying tunnels, in thestfistage of the drying-
up as result of the heat exchange in the convegtiooess, and then across radiators of the inftgif®) radiation within
the range MIR-NIR or MOS (Microwave Operating Sysjesystems. Only after the total removal water frpainting,
were approach the hardening with the UV radiatime offered also UV lacquer products with the dertzarticipation of
solvents, which before the accession to the handeone ought also to vaporize from paintings. Galheproduction of
lacquer products cured UV in Europe is estimatetkwal crossing 30 Gg/r., whereof what one oughirtderline greatest
guantities are used up by the wood- (approx. 449@)painting industry (Fig. 1).

Elecironic and Moiorization 2%
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Fig. 1. Structure of the consumption of lacquerdpicis cured with the UV radiation in different daitiens of industry [7]
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Dynamic development of the technology of the UVdaaing in different directions of woodworking indiysappear
not only from legislative requirements connectethwhe environmental protection, but also with tlezidedness better
properties of obtained lacquer coatings, and algh wonsideration of the economic nature. For eXentpe cost of
finishing of veneered wood based board surfacel Wi lacquers offered for different technologicalgions, can be
lower even about above 50% in reference to othevetional products. In the Table 1 example didtake into account
costs connected with the VOC emission from NC lacgproducts, which determines the more and moratgre
participation in the general account. Analysingadftbm Table 1 it is proper to pay attention, ttie unit cost of UV
lacquer products is relatively significant, howeveis the whole of technological conditionings dles about the final
economic effect. UV lacquer products in comparisdgth other products affirm little hardening timeidF 2), at the
resoluteness lower consumption energy (Table 2).

Table 1. Comparison of finishing costs of surfagégh NC and UV lacquer products [1, 2]

Kind of lacquer products

Specification Nitrocellulose (NC) UV acrylic
Producer 1 Producer 2 Producer 1 Producer 2
Solid content [%] 20 20 100 100
Amount of applying of 2 layers [gfn 100+100 200+200 30+10 40+10
[€/kg] 2.50 1.75 6.00 4.25
Lacquer products [e/m?] 0.50 0.70 0.24 0.22
Position Production surfaces| 0.03 0.03 0.01 0.01
of costs Energy [€/n7] 0.06 0.06 0.03 0.03
Equipment 0.06 0.06 0.03 0.03
Total 0.6t 0.8t 0.31 0.2¢
Relative cost [%] 100 100 48 34
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Fig. 2. Comparison of dryings time of coatings freebected lacquer products [6]
Table 2. Comparison of the average consumptionesfyy for obtainment of coatings from various kioflecquer product$]

Lacquer products Energy [MJfm Relative value
UV lacquers 0.046 1.0
UV putties and enamels 0.160 3.5
Solvent 0.510 11.2
Waterborne 0.760 16.5
Thermosetting 1.100 23.9

farby

3. CONVENTIONAL UV RADIATORS

In technologies of hardening of UV lacquer producismost directions of woodworking industry domiadtigh
compression Hg radiators. Making the selectiondiven radiator is to requisite the precise dosageradiation energy,
across the suitable selection the power the lar@pl@0 W/cm lengths of the lamp), what adapted rbeshadapted in the
first sequence to the oligomer-monomer system éngiren product, participation (kind-quantity) dfetphotoinitiator in
composition, layered system (substrate, top), parecy (putties, lacquers, enamels), thickneshavtfiened layer,
required properties of coatings and velocity of tbaveyer in the technological line. Besides befotogtake into account
the spectral characterization of radiant, theyosifioning aiming to effective curing of lacquerating. At this takes part
also to make allowance for influence of emitteddiyips of unnecessary in this process IR radiaboth with reference to
substrate, as and the course of hardening prolcesase of hardening of pigmented products, in fputiies and enamels
bearing in mind the absorption of energy of UV aidin by some pigments, belongs properly to chodstnite
wavelengths in spectre of the radiation. In thistemt producers of lamps properly generate spectaieof emission into
the required range of the wavelength, thanks teedagf electrodes by means of halides of metals,@ag iron (Fe) or
wolfram (W).

At present in technologies of the hardening of @¥guer products in woodworking industry use asdiagd kinds of
UV radiators, namely Hg and Ga radiators. Depemain construction of radiators, and especially miatefrom which
they became performed they differ with the speetnéssion rate. Generally a construction they aeging to the classical
fluorescent lamp, but work within the range oth@wvelengths and at a lot higher energies. Hg lampted the radiation
in length of waves 280+400 nm, and their effectiaking period carries out usually 1000+2000 h.cBcal they are use
to hardening processes of transparent productsurin lamps Ga were characterized with the highewgroand other
spectre rate of emission, toward longer waves {withe VIS range), to adapt to the absorption gfr@nts in this mostly
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the titanium dioxide. These radiators were obta@issalready were added by the enrichment of cldskigdamps pair
atoms of Ga, Fe and others, which emits wavesnigtte400+-450 nm [8]. Cycle of their exploitation xivaally carries out
approx. 3000 h. Practical they are use to hardeafngigmented products applied usually in greateargities (20+25
g/m2), what is conditioned this, that pigments stoimth abilities to the selective absorption of WAdiation energy, as and
her reflexions. After the outflow of radiators lifiene were ought to exchange, what means, that @4atonths must be
invested over 1000 € on buying of new radiator.

An important part in radiators system is ventilgtioperations, which not only cool UV lamps, infloerg
consequently on their long live, but also removmdiaing for health, ozone ascendant during thekwbradiators. The
standard-length of the radiator carries out 130 wimat for example at the established power 120 Wcralifies the
demand for energy in values 15.6 kW/lamp, and tlns pdditionally approx. 40-50% on this quantityseiis cooling
system, what generality demands approx. 22+23 kWlaSo indispensable is work at threats of higtsiters and the
installation directly next door to of the line afchnological different specialistic transformersithiMteference to cured
coatings this are the dose of the energy on lgwetax. 4 W/cmz2. Over lamps places search lightsentrating UV rays
on the narrow band of cured surface, what lets @ivating of the suitable dose of the necessarygneperable of
hardening process of coatings. Exists also theilmibgsof regulation of height of lamp position ev cured surface, what
permits more strongly to concentrate or to dispéregadiation.

Participation of UV radiation of essential from tteehnical point of view is diverse, because patddimps emit the
IR radiation, which in this method is completelypsuiuous. The UV radiation determines in Hg raaliainly just approx.
30% spectral part of emitted spectrum [3, 4].

Generally it accepts, that to correct curing ofniags is necessary the definite UV radiation dasecordingly is
given minimal amount of the required energy (mJ/cia?curing of coatings. Depending on kind of laegyroduct,
amount of spread product, and also the followingidaand speed of transporter, dose of photochenudakenergy is
shaped usually within the range values 250+750 mid/8], where at for some products, as e.g. orbdse oils this level
carries out approx. 1200 mJ/cm2. In this casepésdnot obtain minimum-values, one ought to deatdethe conveyer,
what automatically lengthens the hardening time.

For improve of effectivity of hardening processesrgavundertakes activities aiming to prominent latiitn of emitted
heat. Because is installed dichronic mirrors (stbedacold mirrors), which lets pass approx. 85% riRrliations and
simultaneously reflect approx. 90% UV radiationfose parallel bunch is steered on cured paintesidBg constructors
of UV lamps perfect shapes of bowl and reflect@snventional UV radiators in consideration of carted threats with
the occurrence of such metals as Hg and Ga, andnadtls ozone emission, with the presence of raglatvith NIR and a
noise of devices are embraced an requirements ldBRBestriction of Hazardous Substances), whatymesl also definite
positions of costs within the range their explai@atand the utilization.

4. UV-LED RADIATORS

In last year are initiated to the industrial preetradiators in the version UV LED. Offered solasaare characterized
in the relative system with reference to converglomadiators with numerous advantages, in thist fof all with the
spectral homogeneity, what ties in transfer ofdbéinite photochemical (Fig. 3) energy. Dependinglee construction of
diodes in form of solid-state matrices, exist iis tfegard gigantic technical possibilities. Usuallythe length of the lamp
130 cm, one places 5 modules (1 module 300 LEDssimlled on the surface 25x25 mm), what permitsltitain the
power approx. 140 W/cm lengths of the conventidawap, at the conscription of energy on the leveé¥5Mh account on
the surface of cured coatings are attained dostteafnergy on level of value approx. 8 W/cmz2. Almantage of UV LED
radiators is their very universal character. It canry hardening processes with different intensitglusive of with the
effect full cure, and also with the deep hardeninily elimination of connections threats with theus of monomers and
photosensitizers. UV LED radiators create wide jpiltes within the range their locations in teciogical lines, with the
possibility of installation in the coordinate X/ystem, with creation of systems mobile or of cascdttom the point of
view of the properties of coatings is profitablm#arly anyway as in case of conventional radide¢slership of hardening
process in the atmosphere COZ2. In some technibaiaes between the UV LED radiator and cured captire installed
special helping gas-framings in form of speciakfi being full screens with transfluent nitrog&hconveyor velocity 25
m/min, application on N2 is estimated on level H3dmin. In Table 3 were taken down chosen chariatiteparameters
for conventional radiators, and in the UV LED versi

Fig. 3. Example- spectral decomposition in the UBDLradiator [4]
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Table 3. Comparison of chosen characteristicsdaventional UV- and UV LED radiators [4]

Specification Kind of UV radiator
Conventional UV LED

Energy cost [%] 100 <50
Ventilation system Required Not required
Life time of radiators [h] 2000+3000 > 50.000 (to 100.000)
Required necessary time for the correct wafrthe radiator From several to tens [min] [ms]
Possibilities within the range of visual hermetid¢h® radiator [%] 30 (10) bis 100 0+100
Mass/measurements of the construction High/threextsinnal Low/small
Safety/Danger
— fire hazard Yes No
— high tension of the power supply Yes No
— environment Obligatory definite instructions Friendly (no thtea
— amount of delivered C{J%)] 100 <50
— presence of metals (Hg, Ga) Yes No
— ozone and UVB and UVC radiator emission Yes No
— rigours of the RoHS directive Yes No

The UV technology based on LED systems with compai@nventional lamps is better also both fromneeoic, as
and from the ecological point of view. She is cletaezed with the clearly lower level of the elécdt energy to the power
supply, with the entire elimination of superfluomshardening process of warm and with very long tilme. UV-LED
systems show the life time averagely from 40 0000 000 h, what determines with reference toltssvalue approx. 14
years of the continuous activity 24 h/day. In gasgad exploitation time of UV LED lamps, does naitdw any, which
fall of their power. UV LED lamps can be engagedswitched off even on several seconds, without rmdten which
technical perturbations. Is not because the neewarfming of lamps, and during work follows formatiof only
minimum-quantities of warm. In turn for the corréenctionate of conventional UV lamp takes partrgwéne to intend at
least several minutes. No matter which pause ane@ulp technological operations causing the discdinmeof the
conventional lamp, shortens her life time on therage about approx. 2 h. The operating temperatutbe UV-LED
system carries out usually below 35°C, while ineca$ traditional UV lamps this is about 500°C. lase of UV LED
lamps exists the technical possibility within tla@ge their cooling with the affected circulatiorvedter. At the use of UV-
LED radiators unnecessary become so systems oingoleimps and ventilations of rooms and instaltatad dichronic
mirrors. Besides the UV-LED technology is friendtythe environment, because there is ho ozone mmsssand radiators
are not embraced legislative adjustments withirrdimge RoHS instructions [1-4].

5. RECAPITULATION

UV LED radiators with reference to conventionaltsyss need considerably higher investment costs.edemnthanks
to the longer life time, to the low application tme energy, to the safety for health of workersrimaking work of
equipments and requirements from the range of tikganmental protection merit the wide promotiordahe successive
initiation to the industrial practice in differeatopes of woodworking industry. In comparison tes#xg solutions with
the use of conventional UV radiators obtained lacquoatings are characterized the decidednesshigitier parameters
within the range especially resistances on variaomrs.
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Wojciech Lis*?
ANALYSIS OF ENERGY USAGE FOR HEATING A DETACHED HOUS E

Abstract: On average 61% of consumed energy is being allédrecentral heating and preparation of hot watgrich are
usually done using the same energy carrier. Théysinaof annual energy consumption in the year hyiradividual
household has been carried out.

Key words: energy, heating, seasonal usage

INTRODUCTION

Energy consumed by households in Poland constialiest 27% of total national energy usage, thahéssecond
largest share right after industry using 29% ofsitgplies and before transport using around 20%sofesources (in
accordance with the data published by Central Sizai Office). An average Polish household usesl#éingest share of
energy - 53% for heating (car uses 31%, hot waidredectric appliances use 8% each) [Bankier 2009].

The most important for energy balance as well asehbudget is using energy for heating rooms. lieddp mainly
on the building insulation: in an old residentialagter — about 220 kWh/nis used, in traditional building possessing a
better thermal standard only 120 kWR/im used, while energy-saving building consumes amyund 70 kWh/mh
Additional building insulation and limiting loss @&ntral heating is the main form of energy savigjng also the most
important source of lowering heating costs.

In the paper the analysis of annual energy consomfty an individual household has been carried autthe
example of energy used by a detached house hewgtadrbgen-rich gas GZ-35 at the same time usirg darrier for
heating water and cooking. The analysis does rauiwatt for energy used by a car and electric appéisn

LOSS OF HEAT IN A BUILDING VERSUS CLIMATE

Usage of energy carriers for central heating targd extend depends on energy loss. Energy isistentilation
(30-40%), outer walls (20-30%), windows (15-25%)fr(10-25%) and basement (3-6)%. Natural heatv@ssvindows is
the result of their arrangement in a building. Biggest loss goes through windows located on tthe fsicing North then
facing West, next facing East and the smallest do&s through the southern side additionally corsaterd on sunny days
by greenhouse effect, which in summer season mayebge troublesome or even demanding cooling rooBertpsik
2008].

Loss via windows apart from natural loss beingrésault of their position in relation to the direxts of the world, is
to a large extend created due to their technicadition, degree of exploitation, inadequate maiatee or lack of
cleanness. It mainly concerns old, rarely painbedily maintained or not renovated wooden windows.

The fastest to deteriorate and to be degradedrbgsgtheric conditions are windows located on thetson side that
is the ones exposed to the sun for the longesbeedi time and put at risk of the largest daily pamature variations. The
vicinity of Poznan, which has been the subjechat research, ranks among the sunnier regionslah&oand its growing
season lasts 210 - 220 days. On average the gre&aspn in Poland lasts about 200 days [Atlas 2005]

Also the windows facing West deteriorate ratheemsively, mainly due to wind and rain (western anthe summer
north-west winds predominate in Poland). In thanifg of Poznan an average wind speed ranks ambaddstest in
Poland and reaches on average 4-5 m/s, which e§fRl¢degrees on Beaufort scale — scale used fasursg wind
speed; 3°B — is the speed in the range between 84 m/s, it describes mild wind, which is chaesizted by constant
movement of leaves and twigs while the wind unflidit flags [Retallack 1991]. Whereas the impattrainfall on
windows deterioration is for domestic conditionthem moderate as Wielkopolska water balance beltmgise worst in
the whole of Poland and the shortage of precipitais the biggest, the rainfall in the area of Rozdoes not exceed 500
mm per year while an average total rainfall forwiele of Poland is 700 mm.

The third in row to be the most exposed to atmosplwenditions are eastern windows, especially degd in winter
as eastern winds predominate during that seasomevtr in winter diurnal range of temperature whishof key
importance is significantly lower than in summer.

The windows located on the northern side of a ingidire the least worn out by atmospheric condstias this side is
favoured by the most stable conditions and the anhphsun, wind, rainfall and differences in terrgdere is relatively the
smallest.

Energy balance of detached houses is mainly cemditi by basic features of Polish climate: big wgriend
changeability of weather by the day, irregularifyttte course and occurrence of 6 seasons: eaiilygsfit starts at the end
of February and the beginning of March lastingdbout a month with and average diurnal range op&zature between
0°C and 5°), spring (it starts at the end of Maacil the beginning of April, lasting for about 60yslavith an average
diurnal range of temperature between 5°C and 158@ymer (it starts in May and lasts for about 4 temwith the
temperature of over 20°C), autumn (it starts atehé of August and the beginning of Septembertehgerature varies
from 15°C to even 5°C; not every year yet almostags around mid-September it gets warm, sunny hadbeautiful
Indian summer comes, it is the time of a so caketish golden autumn while the end of autumn brirgje and foul
weather, early winter (leaves fell from the tre&eady, days become shorter, temperature dropsbgi€, it lasts for
about six weeks), winter (lasting from 2 monthgly sea and in the west up to 3-4 months in nosth@atlas 2005].
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Within the range of seasons and temperatures \s&rmnormal weather conditions often occur (for gxanin
January 1982 in 24 hours the temperature in Wiogkawropped from 8°C to -20°C, that is the diurnahge of
temperature amounted to 28°C) [Atlas 2005]. Thimificant changeability makes an important featfr@olish climate.
It is especially true for early spring (it may sapipen that the season starts at the beginninglwti&ey) and spring. In our
country one talks about spring months: ,,ne’er aasout till May be out", or: ,,March comes indila lion and goes out
like a lamb".

Climate and weather are mainly conditioned by asses coming over our country. Those are mainlyesasf polar
and sea air coming from the West for on average 60%ays each year, bringing clouds and rainfalsimmer, late
autumn and early spring. Masses of polar and centat air come from the East for 30% of days per yginging sunny
weather (frosty or hot) in winter and spring. Ofadlar impact are masses of arctic air coming frowa North for 5% of
days each year, bringing the drop of temperatudeheravy snowfall mainly in January and Februaryal as masses of
tropical air coming from the South also for 5% lo¢ tdays each year bringing beautiful sunny weathautumn (Polish
golden autumn) [Atlas 2005].

SEASONAL USAGE OF ENERGY CARRIERS

Due to a structure of energy carriers usage (53&d der heating and 61% including hot water) — thggést
consumption takes place in winter season embragnly winter, winter and early spring. In Table i2is 86,53%, as it is
calculated excluding the energy used for a caredectric appliances. Household energy consumpgogspecially large
during the coldest in our climate winter monthscBrber, January (the coldest month in Poland) mfebruary. In table
1 - 38,64% of annual gas usage falls in winter. [Dlneest temperature in Poznan recorded on 14.01.i€8ched -28,5°C
(in Poland — record temperature of -41,0°C wasdoteSiedlce, on 11.01.1940).

The lowest energy usage takes place in summer odiime, July, August (Table 1 - 3,10%). The highes
temperature in Poznan was noted on 29.07.1921 imodirged to+38,7°C (10.08.1992 +37,0°C; In Polan@,24C was
recorded on 29.07.1921 in Proszkéw 10 km southpafl€) [Atlas 2005].

Table 1. Usage of nitrogen-rich gas Ls (GZ-35) tigtwout the year in accounting periods (seasons)

Period winter 1 in early spring 2 in spring 3 in
y 1512 | 1502 Year | 1502 ) my | 1504 | Y | 1504 . 1508 year
ear a a 9 a 0 a a 9

me ¥ Y z % me ¥ day 7 % ms ¥ Y z %

2003 2747 82 335 174463 5422 865 42 20,6 57594707 | 284 58 4,897 21515 561

2004 1408 | 61 2308 | 93089 | 3818 | 1040 | 57 1825 | 69824 | 2820 | 270 58 4,655 21144 | 732
2005 1237 | 63 1963 | 84052 | 3427 | 1120 | 58 1931 | 77614 | 31,02 | 298 61 4,885 23642 | 8,25
2006 1690 | 63 26,83 | 134172 | 4524 | 952 55 17,31 | 80364 | 2548 | 270 66 4,001 27748 | 7,23
2007 1301 | 67 1942 | 120835 | 37,34 | 872 64 1363 | 84140 | 2503 | 85 63 1,349 12408 | 244
2008 1451 | 57 2546 | 136914 | 3795 | 1013 | 70 1447 | 97653 | 26,50 | 128 57 2,246 21245 | 3,35

2009 1881 64 29,39 2156,73 500 49 10,20 581,82 3 24 66 3,682 349,04

razem 7087 | 311 - 5690,62 | 3554 | 4997 | 304 - 409595 | 2414 | 1051 | 305 - 106187 | 2,63
$rednio 1417 | 62 22,79 | 11381 | 3864 | 9994 | 61 1644 | 81919 | 2724 | 2102 | 61 3,446 21237 | 573

Period summer 4 in autumn 5 in earlywinter 6 in
15.06 1508 | Y*¥ | 1508 1510 | ¥ | 1510 1512 | ¥
Year days | mdday % days | mdday % days m3/day %
m3 z m3 z ms z

2003 144 64 2,25 128,22 2,84 133 68 2111 12258 63 2, 893 61 14,64 60531 17,63

2004 152 63 2413 | 13684 | 412 | 156 67 2328 | 13937 | 423 | 662 56 1182 459,27 | 17,95
2005 116 60 1933 | 11961 | 321 | 111 68 1632 | 11803 | 307 | 728 62 11,74 57187 | 20,17
2006 103 61 1689 | 13468 | 2,76 | 134 62 2161 | 16119 | 359 | 587 55 10,67 548,55 | 15,71
2007 106 66 1606 | 14322 | 3,04 | 203 57 3561 | 23163 | 583 | 917 62 14,79 88241 | 26,32
2008 92 62 1484 | 17637 | 241 | 304 61 4984 | 38882 | 795 | 835 64 13,05 980,50 | 21,84

Together | 569 | 312 - 710,72 908 | 315 - 103904 | 185 | 3729 | 299 - 3442,60 | 17,23
Middle 1138 | 62 1824 | 14214 | 310 | 1816| 63 2883 | 207,808 | 495 | 7458 | 60 1247 688,52 | 20,33

Source: Self research
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Table 2. Usage of nitrogen-rich gas Ls (GZ-35) tigtwout the all year and in the winter seasons arsy2004-2008

perid Accourtingyear calncr yean) Wintr season (earywiner preous colendac ek
pring analysing ye In the year
15.12. 1512. | 15.10. 15.04. %
Year zt days zm3 md/day zt days zm3 m3/day
ms Zi/day ms Zi/day

2003 5066 3392 370 0,670 13,69 9,17
2004 3688 | 2576 362 | 0,698 10,19 712 | 3341 | 2234 179 | 0,669 18,66 12,48 90,59
2005 3610 2663 372 0,738 9,70 7,16 3019 2076 177 0,688 17,06 11,73 83,63
2006 3736 | 3267 362 | 0874 10,32 902 | 3370 | 2717 180 | 0,806 18,72 15,09 90,20
2007 3484 | 3431 379 | 0,985 9,19 905 | 2760 | 2598 186 | 0941 14,84 13,97 79,22
2008 3823 | 4104 371 1,074 10,30 11,06 | 3381 3228 189 0,955 17,89 17,08 88,44
2009 3216 3719 177 1,156 18,1y 2101

Together | 18341 | 16041 | 1846 | 0,87 9,94 869 | 15871 12853 | 911 0,70 17,42 1411 77,23+4,48571

Middle 3668 3208 369 3174 | 2571 182 86,53

Source: Self research

Average annual temperature in Wielkopolska Lowlegathes 8-10°C, while in the centre of WielkopolBlegion it
is 8°C; average annual temperatures in Poland anoui8,5°C.

Cost of heating a building becomes for the ownges enore important parameter especially that MygicCouncils
issue decisions concerning development of new hlobsdt within town borders, where they specify ttheeating a
building may be carried out using only so callegiemment-friendly fuels. Among those fuels there:aas, electricity,
fuel oil and renewable energy sources. In suchsatéda not allowed to heat using coal. It alsoa@ms the area where the
analysed detached house is located.

Natural gas is the most popular acceptable enexgyec in city centres. In Polish gas tariffs thare two kinds of
natural gas:

- nitrogen-rich gas (GZ-25, GZ-30, GZ-35, GZ-41:5)omes from domestic sources and
- high-methane gas (GZ-50) — mainly imported frooms&a and from domestic resources located in tbéhem part of
Poland.

So called tariff heat of combustion for the mospylar types of gas supplied to individual clienisoants to 26,0
MJ/m3 for nitrogen-rich gas and 38,147 MJ/m3 fghhimethane gas. Combustion heat of representatierhethane gas
is almost 47% higher and high-methane gas: GZ-Boie cost-efficient than nitrogen-rich gas: GZ-35.

In the analysis carried out in the article pricaroyes for the third tariff group have been defiriet so called tariff:
Z-3 — allocated for individual recipients connectedlistribution network, annually using about £203 of natural gas for
heating, warming water as well as the preparatfomeals. In total, there are 12 tariffs in Polanoini Z-1 to Z-12 for
nitrogen-rich gas and from W-1 to W-12 for high-heate gas.

ANALYSIS OF ENERGY USAGE THROUGHOUT THE YEAR

Table 1 contains a detailed analysis of energyierarbeing used throughout the year on the exawipéedetached
house heated using nitrogen-rich gas Ls (GZ-38)aperiod of 5 years (between 2004 and 2008).

In accordance with the rules of reading gas mdgréuel suppliers — year is divided into 6 accoogtperiods
beginning on the 15th day of even months (Februapyil, June, August, October, December). Thoséogercorrespond
to some extend with the previously described sesasearly winter, winter, early spring, spring, suetnand autumn
accounting for an earlier signalled abnormalitied significant changeability of Polish climate.

The highest gas consumption takes place betwednOétember and 15th February that is in winter. tRerhouse
analysed in Table 1 it amounts to, on average,438,6f total annual usage out of which 35,54% isduke heating
purposes. Next is the period between 15th Febramayl5th of April, which is traditionally an eadpring in Poland. An
average gas consumption then amounts to 27,24%f euhich 24,14% goes for heating. Additionallyetperiod between
15th October and 15th December has been definethser season always belonging to the previousncileyear to keep
the continuity of winter season. Then gas usageuatsao, on average, 20,33%, where 17,23% of theltié used for
heating.

In the whole winter season, in the analysed ho6s8386 of gas is consumed out of which 77,23% isl iseheating
purposes (Table 2). Gas usage for heating amoar4,71% annually. In the season traditionallyezhlbummer (from
15th April till 15th October) 4,48% of gas is uded heating. Out of which 2,63%, in spring (traditally from 15th April
till 15th June) and 1,85% in autumn (traditiondtym 15th August till 15th October)

Average gas usage in the middle of the summer (f6th June till 15th August) is rather small beeatien gas is
used exclusively for heating water and preparatibmeals. Summer combustion amounts to 3,10% af @inual gas
usage. To calculate the amount of gas being useldeating rooms only, in each of the remaining &oaating periods
(from 15th August till 15th June of the followingear) this amount (3,10%) has been deducted fromtdta gas
combustion. The calculation of gas used solelyhfeating purposes in the analysed period was caougdliminishing
total usage in the given time by deducting an ay@summer consumption (3,10%).
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The cost of gas fuel was also calculated in Tablaad 2. It has been taken into account that gas for a client is
determined by 4 elements, stipulated on the byllgds providers:

- amount due for gas fuel- in the researched pasitzks changed: from 0,3075 zfflon 05.12.2002 to 0,5966 zifran
26.06.2009, that is 194%. It is the only elemeniciiprice at the time slightly decreased. Namely0ar06.2009 the
price dropped from 0,6474 zifrthat is over 8,5%. Before June decrease thedserin price for gas fuel amounted to
almost 211%.

- amount due for licence — increase from 5,9 ztftham 05.12.2002 to 7,1 zmonth on 26.06.2009, ih&20%.

- gas mains fixed charge — increase from 10 zt/imont05.12.2002 to 27,4 z{/month on 26.06.2009,itha74%.

- gas mains variable charge — increase in uniegdriem 0,2015 zk/rhon 05.12.2002 to 0,2687 ztfron 26.06.2009, that is
133%.

The biggest increase has been noted in gas maied @iharge (274%), what is the least advantagemusmall
recipients using little gas as the fixed coststhen spread over a small number of gas units (colaters). It is not a
seasonal figure being charged regardless of thegef the year.

Unit prices of all those elements have been changystematically — always growing in the analysedqul (between
2003 and 2008) — giving an average unit price tbgen-rich gas in the household under the resdapah, on average,
0,67 z¥m3 to 1,074 z¥/m3. In the analysed perioel increase amounted to over 160%. In winter sesagmngrowth was
even higher. In the seasons from 2004 till 20G8nbunted to almost 173% from on average 0,669 zilnv@inter season
beginning on 15th October 2003 to 1,156 z{/m3 inteii season ending 15th April 2009 (Table 2).

The cost of gas consumption by the owners of thacthed house under the research between 2004 88d@éched,
on average, 3208 zi (in current annual pricesithakcluding inflation), at an average annual gj&oe-rich gas Ls (GZ-35)
usage of 3668 m3 which is equal to: 0,87 zZm34 %rB/day and 8,69 zl/day. In winter season an @eegas cost reached
2571 zt and an average usage came to 3174 m3; wghérfual to: 0,70 z/m3, 17,42 m3/day and 14,1dazt (Table 2).

In August the analysed recipient was switched leystipplier to high-methane gas GZ-50 and was giveffi W-3 —
allocated for individual clients connected to dmsition network using annually about 3 500 m3 ofunal gas — for
heating, warming water and meals preparation.

SUMMARY AND CONCLUSIONS

Households use the majority of energy carriershieating rooms. In the analysed conditions it wasoat 82% of
annually consumed energy excluding a car and e@emppliances. Usage in winter season constitutesst 87%, out of
which over 77% of annual consumption is allottedHeating purposes. Rapidly growing prices of yiets of energy (for
example the analysed gas in the last five calepelars became 160% more expensive and 173% moresxpever the
last 6 winter seasons) make the search for otlaertifaditional energy carriers very profitable.

However for Polish households energy balance ohtgkest significance might be only those energyiess which
can be exploited from 15th October till 15th Amilthe following year that is in early winter, wantand early spring — the
periods commonly however traditionally regardedvaster season. Therefore, of smaller significane=so called green
energy sources such as solar energy which usatigirperiod, taking into consideration the conterapp engineering
development and technology, is rather limited. @fbr significance might be wind energy (it is he@enecessary to
possess alternative sources satisfying 100% of dealand) as well as conversion of biomass includingd waste and
the products obtained from its processing — briggednd pellet.
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THE APPLICATION OF RENEWABLE ENERGY SOURCES IN HOUSI NG
DEVELOPMENT

Abstract: The issues of implementing renewable sources caexémined both globally as well as in terms of ipatar
branches of the indsutry and fields of life. Renel@aenergy sources are successfully implementedomgexample,
housing development. For some time now, they haenhapplied in modern and environment-friendly Ilsiffgmily
housing development. It is increasingly visiblettiavelopers, who are in charge of building rediid¢estates, pay careful
attention to not only the technology and costsaofstruction, but alsmaintenance costs.

Key words: energy sources, renewable energy, housing develdpme

INTRODUCTION

The 90s of the previous century were a period oféased interest in alternative sources of enériggy have been
generally divided into two categories: renewabld aon-renewable. The non-renewable energy includiegral fossil
fuel (hard coal and brown coal, crude oil and gasipse intensive exploitation leads to systematimastion. Meanwhile,
the main advantage of renewable energy sources)(RIE® called alternative, is that they never ugén the process of
exploitation, whereas their application does nglete future generation of energy resources

In Poland, renewable energy sources were formaifined in the Energy Law act of April 1997. In cdmpce with
article 3 point 20 of the act, "renewable energyrse - a source, which during processing, makesotiske energy of
wind, solar radiation, geothermal energy, wavesreris and sea tides, river drop as well as engaperated from
biomass, municipal solid waste biogas and gas mexiun the process of carrying away or treating agpgy or
decomposition of vegetable and animal remains."[6].

RENEWABLE ENERGY SOURCES

Renewable energy sources include primarily:

— sources, in which turbines are propelled by watextér power plants making use of altitude diffeemnd.e. drop of
water, and water wheels propelled by the energeafcurrents, tides and waves);

— sources making use of the power of wind (windmi#llwind turbines);

— sources making use of solar energy (photovoltagrgnconversion — photovoltaic cells, also callelascells, used
for direct conversion of solar radiation energyistectrical energy, and photothermal conversidmckvconsists in
transforming solar energy into thermal energy);

— geothermal energy (geothermal energy, which cansistmnaking use of thermal energy located insidehEdneat
pumps based on the same model of circulation #seirtase of cooling circulation, which enables gatien of heat
to warm and cool rooms, or produce warm municipaten A heat pump is one of the least expensivecesuof
energy, which requires no maintenance. It usegggriezm the environment (air, water, ground) tothmaldings);

- biogas, which is produced in the process of oxyigea-fermentation of organic waste; organic sulzstanare
decomposed by bacteria into simple compounds;

— biomass — heat, which can be either used directlyracessed into other forms of energy, e.g. etaitenergy, is
generated through combustion of biomass or prodfditomass decomposition.

Energy consumers have been interested in reneveabiees for a long time. The energy crisis of 19%% the
critical moment, which enabled decisions conneutgth energy diversification. That year, due to rettkg prices of crude
oil, its consumption restrictions and savings statb be introduced [8].

In the field of renewable energy sources, Polargl duate a potential, although the sources are é@rplmnly to a
small extent. Such a situation is caused by a saiebarriers hindering the application of renewabhergy. Besides
financial matters, they also include technical,amigational and legal issues. The share of renewszidrgy sources in the
global fuel and energy balance amounted to apd®% at the end of last year; in the European Uitioras 6%, whereas
in Poland merely 2.5% [5].

THE IMPORTANCE OF RENEWABLE ENERGY

Becoming independent from conventional energy ssiend increasing energy security are some oflémeats of
the European Union's energy policy. The main idethe policy is to create and develop trans-Eurapeetworks. Such
networks include both power as well as gas grid® fhain aim of the project, besides increased gnsgurity, is to
improve the effectiveness of the internal marketaasas power engineering and increased compeiiis® are concerned.
This aspect is particularly important if we takéoimccount the fact that 57% of the delivered epengterial comes from
one supplier only, i.e. Russia [1].

Most definitely, improved effectiveness of energgaurces exploitation as well as better environnpamameters
(thanks to the reduction of pollutants releasethéoatmosphere, underground water or constituto®g-production waste)
are some of the factors that weigh in favour okereable energy sources. Rational utilisation of leeaewable sources is
also influenced by changes in the energy balance.

33 Dr. habil Eng. Wojciech Lis, Dr. Eng. Katarzyna Ny, Dr. Eng. Jan Chudobiecki, University of L8eience in Poznan, Department of Economic
and Wood Industry Management, Wojska Polskiego 238/80-627 Pozng phone +48 61 848 74 26, Poland, wlis@up.poznan.pl
kmydlarz@up.poznan.pl, chudobiecki@up.poznan.pl
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Environment-friendly solutions in building developnt have been used all over the world for manysydarPoland,
they became increasingly popular when EU funds wmede available. Therefore, the direction deterdhity
economically developed countries is also possimd®bland. It is of utmost importance to learn akauthe opportunities
connected with the utilisation of environment-fiign energy in housing development, as well as semk and cost-
effective solutions.

Figure 1 presents the predicted share of variousces energy within the space of years 1900 - 2050.
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Fig. 1. Share of various energy sources withinsiheece of years 1900 — 2050.

Source: Own study based on [9]

Based on the above figure, systematic increasewfadd for all types of energy is forecast in thmiog decades.
However, within the next several dozen years, dsperedict distinct increase of renewable energgsamption,
especially geothermal, solar and wind energy. Beeaif the fact that the issues connected withsatitbn of various types
of renewable energy are extensive, this articleges only on the use of solar energy.

THE APPLICATION OF SOLAR ENERGY IN HOUSEHOLDS

Potentially, the housing industry, characterisedfdiyly extensive demand for energy, may be onehef largest
recipients of energy generated from renewable ssurBccording to a project concerning the use oéwable energy,
which is carried out by the German government atrttoment, almost one third of the energy consume@armany is
used by households. Therefore, it has been edtallithat, in prospect, about 14% of the energygassi for heating
buildings is supposed to come from renewable seUicH.

There are cities where "solar estates" have alrbady constructed, for example Solar City Amorkiaddeckarsulm,
Germany, or Drake Landing Solar Community in Okstok the province of Alberta, near Calgary, Canddathe
Amorbach estate, built for approximately 2,000 dests, half of the energy used to heat housespichod a shopping
centre will be produced by solar collectors wittotal area of 12,000 m2, which in turn will alloeducing CO2 emission
by 80% [12]. In Okotoks, the energy generated bgrsoollectors for 52 houses is gathered and caltbcluring the
summer in special seasonal storehouses, whichde®0% of heating energy and 60% of energy necessaupply hot
water [10]. The scheme of thermal energy delivepnf solar collectors and energy storage is predeimdigure 2,
whereas energy consumption to heat rooms and wanwvater is presented in figure 3.

Solar Seasonal Storage and District Loop

Detached garages with

Two-store!
solar collectors on the roofs y

single-family homes

Solar
collector loop

Energy Centre

with short- = o -
term thermal I_II |_| District heating loop

storage tanks (below grade) connects
<«— Borehole seasonal to homes in community
thermal storage
(long-term)

Fig. 2. Collection and storage of solar energy.
Source: [10]
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Energy Consumption Comparison
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Fig. 3. Comparison of energy consumption at Dradeding Solar Community in Okotoks
Source: [10]

Two methods of solar energy consumption are comynkmbwn, i.e. processing solar radiation energp im¢at or
into electrical energy. The application of solatiaéion energy to heat buildings is still scarc’miand. Taking inventory
of national implementations of solar systems ifidift, as these are basically small or insignificanits. It is estimated
that approximately 10,000 m2 of air collectors afmbut 1,500 m2 of liquid collectors used to heattagp water were
installed by 1997 [4].

However, solar energy can be used in an array glfcgtions — processing solar radiation energy thiermal energy
to warm up buildings, especially during spring/amtuand in winter, as well as solar energy utilsatio heat tap water.

No matter how enormous the potential energy of sha is, its exploitation requires proper conditiohand
insolation, which restricts the possibilities ofaaenergy use, is the most important condition.

Generally, in Poland, good conditions for the uealar energy are present; however, the levehsblation (the
amount of solar energy reaching a given unit odanea specific time) varies throughout the yedre Tull energy value of
solar radiation totals from 900 kWh/m2 per yead 200 kWh/m2 per year (between 8 am and 4 pm dwidgy, the sun
delivers approx. 4.8 kwWh/m2) [3].

The level of insolation limits the possibility ofimg solar energy to heat buildings, because dwuihgating season,
which usually lasts half a year, only some 20%otdltinsolation reaches the area of the country.

Table 1 shows the level of insolation for particukegions of Poland [2, 7].

Table 1. Level of insolation for particular regiomisPoland

Year Summer half-year|  Winter half-year Summer season
Region January-December| April-September QOctober-March Juni-August
KWh/n?
seaside zone 1076 881 195 497
eastern part of Poland 1081 821 260 461
central part of Poland 985 785 200 449
western part of Poland 985 785 204 438
southern part of Poland 962 682 280 373

Source: Own study based on [9]

The presented data show that any amount of solggmeaching Poland during a year is sufficieptyaver, it may
be inadequate in winter to ensure proper leveluidings heating. Still, it only concerns buildingharacterised by low
energy classes, which require much more energyaoagitee sufficient heating. In the case of padsivelings, utilisation
of solar heating is enough to ensure complete thecomfort. Regardless of the season, solar engagybe collected in
solar collectors and used to warm up water or agiaty source of heating [9].

SUMMARY

Renewable energy sources play an important rotedrenergy security of countries which depend @nitiport of
conventional materials. Propagation of renewabkrggnbrings measurable benefits to local communiied contributes
to the development of a given region. Additionatlgtluced environment pollution is an importantdac¢h favour of this
type of energy.

Solar energy provides many opportunities. The alvogationed approaches and examples of solar energy
exploitation are just a small part of all possidgiants. Despite the necessity of making substhimvestment expenses at
the initial stages, renewable energy sourceststdn increasingly popular around the globe.

In many countries, solar collectors or wind farmduce energy sufficient to supply entire housingtes. So far, the
solutions used by Polish investors have been mugpler, although solar collectors can be found aitdings much more
often than a few years ago.
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Wojciech Lis, Katarzyna Mydlarz, Marek Tabert, Winichierz Popyk, Jan ChudobiecKi

NNOVATIONS IN POLAND, THE EUROPEAN UNION, EUROPE
AND THE WORLD

Abstract: Innovations generate savings and at the same é&nmable small and medium-sized companies to have
competitive advantage on the market. Building gligbapplicable mechanisms is also of great imparéarThese are the
most important prospects ahead of an electronin@oy and they simultaneously constitute an oppdstuior the
development of many countries, including Poland. drder to develop modern technologies, efficienmpany
management is important, as well as making useliefits’ experience and creating new solutions akheir needs,
opportunities and problems into account. The a&tmlesents the status of innovation and the inflaesf demographic
development, innovations financing and R&D actestion a long-term strategy for the social and ewdnaevelopment

in Poland, Europe and around the world.

Key words: innovations, research and development, financing

INTRODUCTION

Globalisation, increasing market requirements, netidgical advancement, shortened life cycle of potsf these are
the factors that force enterprises to improve tleganisational structures, especially by mean§l aechnologies and
innovation. In the 21 century, innovations — in particular Informatiorchnology systems and the Internet — have become
an essential tool supporting and facilitating therkvof every enterprise. Modern IT systems thaphehnagement are a
necessity at every company. The development of-siiathe-art information technologies is of sigodt importance for
the Polish wood industry, and introducing innovasiat Polish enterprises specialising in wood msiog is the fastest
way to make up for the lost years.

INNOVATION IN POLAND AS COMPARED TO EUROPE AND THE WORLD

If compared with other countries, Poland looks bladterms of innovation, we will probably reach ttevel of
medium-sized countries in some 20 years. In Poltrel)evel of education of the young (measured iwhth secondary
school graduates index), budget expenses on inoovdigure 1 — although they are systematicalgueed) as well as the
number of new products launched on the market asypgood. Meanwhile, the expenses allotted byerpmises to
research and development (figure 1 — although thenease gradually), the availability of venturgital and activity of
inventors (measured by the number of patents -e thbhre much below average.

34 br. habil Eng. Wojciech Lis, Dr. Eng. Katarzyna N, Dr. Eng. Marek Tabert, Dr. Eng. Wiodzimiera@@k, Dr. Eng. Jan Chudobiecki, University
of Life Science in Poznan, Department of Econ@nicWood Industry Management, Wojska Polskiego23®@-627 Pozng phone +48 61 848 74 26,
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Expenses on research and development in Poland in relation to GDP
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Fig. 1. Expenses on research and development anBah relation to GDP
Souce: Own study based on www.nauka.gov.pl and mvgugov.pl

Table 1. Selected rates used to assess innovation

Rates Year Poland UE-27

Domestic gross expenses on R&D 2006 0,56 1,84

=

Number of inventions submitted for protection te furopean Patent Organisation pg

one million citizens 2004 3,66 111,96
Ez;tr)]esr of patents granted by the US Patent andefnack Office per one million 2003 0.60 52.20
Share of high-technology products in total exp(@rt£6) 2006 3,11 16,67
Number of broadband connections (with bandwidthtdéast 144 Kb/s) per 100 citizghs 2007 6,80 18,20

telecommunications 5,00 3,00

Expenses on IT and
telecommunications New technologies IT 2006
technologies as % of GDP Information Technology

2,60 2,70

Percentage of citizens aged 20-24 with at leastrslsry education 2006 91,70 77,80

Source: Own study based on EUROSTAT data www.apptatec.europa.eu

The European Union develops slower than the Uritedies. The current level of EU development rureatt 70%
of the US level. Since 1996, work efficiency in Bpe has been improving slower (1.4% on averageygar) than in
America (2.2% on average per year). The EuropeaiorlJis also much slower in terms of implementing tlatest
technologies. Among the 300 leading computer conegaim the world, 70% operate in the United Sta@gt of 300
companies which spend most on research and develip#6% are owned by American capital.

At present, it is possible to receive financial g for the intense development of an enterprieenfvarious
structural funds offered by the European UnionaAgsult, it is possible for enterprises to introglintegrated systems or
innovations incurring only part of the costs.

DEMOGRAPHIC DEVELOPMENT OF POLAND, EUROPE AND THE W ORLD

Demographic breakdown is an urgent problem forBheopean Union. As far as population is conceriadand is
on the 32nd place among all the countries in thddrend on the 6th place in the European Union. @dulation growth
rate in 2008 was positive and totalled 0.05%, wagia 2007 it was -0.03%. In 2008, for the firgteisince 1998, positive
population growth was recorded. The number of pedpkreased by more than 41,000 in 2007. Econamigration was
the main reason for such a situation.

The greatest population decline resulting fromlakance of births and deaths took place in 200@nwhe number of
people decreased by 32,000. A negative populatiowth rate in Poland oscillated between -0.04%3989and -0.09% in
2006. For comparison, in the 90s of the previougwry, the average annual population growth rate maning at a level
of +0.09%, whereas in the second half of the 9@sgrowth dynamics was nil.

Increasing average life expectancy in Poland has becorded since 1992. In 2007, it amounted td976n average
— 71.18 for men and 79.44 for women. Based on taland is ranked on the 54th place among all IRitries of the
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world. Since the beginning of the 90s, life expactahas increased by 4.3 years for men and almgetrs for women.
On average, life expectancy in the world totallédB& in 2007 — 63.89 for men and 67.84 for women.

The number of children per one woman in childbepdge has been falling dramatically; the Total iFgrtRate
(TFR) in Poland amounts on average to 1.3 — 1.4.rate should be at least 2.11 to counteract alatmu decrease. This
value was exceeded for the last time in Poland®BB1If the average fertility rate oscillated arduin4 for a longer period,
every successive generation would be less numéhansthe generation of their parents by approxim&s% [Coyle et al
2002].

In the USA, the Total Fertility Rate amounts to,2i.e. it meets the condition ensuring simple repraent of
generations. The rate in Europe is very low — agrage 1.5 (Ireland — 1.88, France — 1.92). On therdand, in Africa it
amounts to 5.2, in Asia — 2.7, in Australia and &da — 2.5.

Generally, in 59 countries of the world with som&#t of the entire global population, the number iofhis is not
sufficient to avoid aging of the society. In 2080¢ry fourth European will be retired and everydht an immigrant. Only
about 58% of Europeans will belong to neither eftivo population groups.

The most important reasons determining unwillingness have children include difficult economic cdiatis of
families, increased interest in education, diffimd on the labour market, reduction of family aodial benefits as well as
lack of family-oriented philosophy in social patisi.

PROBLEMS WITH EMPLOYMENT OF QUALIFIED WORKERS IN PO LAND

Migration is one of the greatest weaknesses ofsRaliemography. In 2008, negative balance of defifoteign
migrations amounted to more than 15,000 peopledagpared to 20,500 in 2007). The most rapid ineredpermanent
emigrants took place in 2006. This problem alsoceoms workers and people employed in the wood ingushich was
faced with a real problem connected with the slyertaf qualified workers in the period of economiogperity from 2006
to 2008. Due to a mass migration in Poland, a snltisi increase of costs was recorded in 2007; etitgm from
Scandinavia and Great Britain attracted big numlbérBolish qualified workers from the wood industespecially the
furniture sector, which led to a significant pagrease.

Numerous salary rises taking place in Poland dttthee caused inflation, which in turn intensifidte demand for
even higher salaries and had an unfavourable imflei®n the Polish economy. It resulted in the dled¢asecond-round
effect [Liwowski, Koztowski 2007]. The effect mogtlaffected large state-owned companies. Constantyeasing
inflation was an argument justifying people's said@mands. An average increase of salaries wastlgligigher than the
average inflation rate. Mainly food products andlfwere getting more expensive. Meanwhile, the sg¢gound effect
was nowhere to be found in private enterprisespleemployed there do not pay so much attentianftation; the pay
level at foreign companies of the same branchnigiah more important criterion for them. The payeledid not grow so
much, because economic recession hit the Weseettin Poland.

It is estimated that due to migration, the growtheptial of the European economy will have falleoni 2 — 2.25% at
the beginning of the first decade of the 21st agrt merely 1.25% by 2040.

Without proper reforms, Europe's position on tisé ¢if most powerful economic regions in the worlidl deteriorate
as compared to the United States, the so-calle€CRRuUntries (Brazil, Russia, India, China) and 8etiast Asia.

EXPENDITURES ON INNOVATION AND SCIENTIFIC RESEARCH

The degree of innovation in European countriesigbli diverse. The leading states include Germ&witzerland,
Sweden, Denmark and Finland. Poland, together $thin, Slovenia, Slovakia, Latvia, Estonia, Romamed Bulgaria,
belongs to the group of countries where innovaisamther low [Rbski 2008].

Poor innovation of the Polish economy results friste fact that companies invest insignificant resesrin this
particular field of their commercial activity. lhe Polish budget, the resources for innovatioru(@g?), scientific research
and R&D (figure 3) are exceptionally meagre. Acdogdto the Ministry of Economy, annual expensesr@gearch and
development, as compared to Gross Domestic Prothiat,0.59% in Poland; the same rate totals 1.9%3%e EU and
2.6% in the US. Japan spends the most (i.e. 3. @¥@reas China allots 1.3% of its GDP for researchdevelopment.

In Poland, the rate of outlay increase is very liawsually oscillates around 0%. Recently, the f&s been negative,
which means that the expenses have been reducekily, uhe resources assigned for both innovatfaufe 2) as well as
research and development (figure 3) by the indusdse increased.

Innovation expenditures grow most dynamically inir@h(18.6% on average per year), although the (552.8
billion) is relatively low ($282.3 billion in the kited States, $180.1 billion in Europe and $103.7Japan). In the
European Union, the increase of expenses runs4é Bn average annually; in the US — 0.4% (the agustin deep
recession since 2007, which is not favourable fdlay increase), in Japan - 2.2%.

The situation is much worse in terms of averageergps on research and development per capita; lamdPdt
amounts to only $66.8 as compared to $418 in the EU

Insufficient investments in the field of innovatian Poland result in a very small share of Polishovative
enterprises (16.9%) in the entire population of panies (the respective index is 51% in the Européaon).

Poland's achievements in the scope of intelleghuaperty protection are the weakest — the numbesubmitted
patents is very low. The rate totals on averagepaténts per 1 million citizens. It is not much ewehen compared with
the neighbouring states of Central and Easternfigui@espective indices, according to the Europedariktatistics, total
10.9 in the Czech Republic, 18.3 in Hungary, an@ 32 Slovenia. In the European Union, the numbgrabents amounts
to 133.6 per 1 million citizens.
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The participation of high education institutionsdasacientific entities in innovative programmes, eash and
development initiatives and submitted patents &gmficant, mostly due to problems with financirig.g. in Poland,
according to Eurostat, only 3% of ideas for newdpicis are created at higher education institutidine rate is 4% in
Slovakia and 7% in Sweden. The situation of thésRakood industry is similar [Welfe 2007].

The aforementioned financial barriers are the msagiificant cause determining poor relations betwie industry
and scientific and higher education institutionghé€ reasons are also mentioned — research wotkeks proper
knowledge on the matters entrepreneurs are inggté@st legal barriers, difficulties in mutual cdifaration, lack of interest

Table 1 presents the most important rates thabeamsed to assess innovation in Poland and in tihep&an Union.
Only expenses on IT and telecommunications teclyiedan the scope of new technologies, measuréd asGDP, have
been compared. The percentage of citizens aged 20tR at least secondary education is more favdarian Poland than
in the EU. All other rates and indices are muchsgdhan the rest of Union.

CONCLUSIONS

Innovations have an influence on the level of emplent and education, scientific and developmergaied, human
capital investments as well as knowledge, therefbey condition the development of a contemporagnemy. They
support achievements and help to maintain high G@Rease in the long term. It is extremely impottéor the Polish
economy to bridge the gap in the field of innovasidoetween the European Union, the US and JappeciaBy with the
BRIC countries developing fast. Generally speakifmjand needs to establish a long-term strateggdoial and economic
development based on knowledge; this is the roledefcation, including scientific research and dewelent projects in
the field of wood industry economics.
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Marta Lorenc-Michalska, Ewa RatajczaR

DETERMINANTS OF THE DEVELOPMENT
OF THE MARKET IN WOOD BIOMASS FOR ENERGY PURPOSES

Abstract: In Poland among main determinants of the developmiethe market in wood biomass for energy purp@ses
the following: climatic hazards, energy safety,iségtion, and European Union funds. However thardieg factor is the
necessity to reduce G@mission to protect the climate. This necessity tha starting point for a series of legal and
organisational agreements. Wood biomass for erauigyoses may be of special importance under Paiisbmstances
but there is still a lack of appropriate technigadl financial solutions relating to the procesigiise. There is also a lack
of comprehensive knowledge about its supply andwamption.
Key words: wood biomass, wood crops, renewable energy sodlinggte hazard, energy safety, legislation

Wood is one of the oldest energy carriers; howewely recently it is possible to talk about the pbmenon of actual

market in wood bioma2& for energy purposes. Therefore it is importandentify factors which essentially influence the
rising significance of wood biomass and to gainwdsalge about them. The aim of this article is tegent main causes of
this phenomenon (climatic hazards, energy safetyislation, and EU funds) which are actually a eguence of a
superior impulse, i.e. the necessity to protecttimeate and natural environment.

CLIMATIC HAZARDS

Ecological results of energy consumption have beeserved for many ages. Huge local contaminatioairpfwater
and soil were noticed in the early stages of indelstconomy, whilst combustion of wood led to swgtout of forests in
many areas. The importance of energy for improveénoériving conditions and technological progressunarguable;
however it must be stressed that the processesaf)g use are accompanied by side effects in thm ff natural
environment degradation. Technical and technolbgicagress, higher energy consumption, i.e. in garfeuman activity,
cause an increase in greenhouse gases emissidhuendonstitute the main reason why the earth’sgpinere has been
growing warmer. The main harmful substances emitiggbwer engineering of fossil fuels are: sulpbuxides, nitrogen
oxides, carbon dioxide, dusts, and hearth waste.

It is forecasted that average world index of pgiiteademand for primary energy will rise from tlewél of 1.7 toe in
2002 to around 2.0 toe in 2030. In OECD countiiés index will rise from around 4.7 toe to 5.5 toespectively, whilst
in developing countries from 0.8 toe to about bé flow growth of the index in developing countrggems from high
population growth). In connection therewith in tdliscussed period emission of CO2 will grow from&Billion tonnes to
38.2 billion tonnes and according to the forecas2030 the share of individual fuels in CO2 emigsidll be as follows:
from coal 36%, from crude oil 39%, and from natugak 25%. It should be emphasised that amongst fiuets coal is
“the most emissive” (according to estimation 1 ¢ddossil fuels is responsible for CO2 emissionthie amount of: coal —
3.9 tonnes of CO2, crude oil — 2.6 tonnes of CO®Rl matural gas — 2.3 tonnes of C0O2).37 Bearing ithaind it is
obvious that sources of “green energy” have beeonrég more and more important and the searchuch sources was
directed also at wood biomass which is characigtigezero balance of CO2 emission.

ENERGY SAFETY

One of the elements of energy safety is diverdificaof energy sources. The weaker the dependemdmport of
energy raw materials and the bigger the share wbws energy sources, the greater certainty of Isegppnd stability of
prices (in the first place — prices of energy @gj and then — prices in the whole economy). Theens encompass also
an increase in the share of renewable energy soumcttal energy generation, and thus an incré@aseood biomass

3Mgr Marta Lorenc-Michalska, Wood Technology InsétuWiniarska 1, 60-654 Poznan, m_michalska@itch@ozl, Doc. dr hab. Ewa Ratajczak,
Director for Scientific Affairs, Wood Technologiitute, Winiarska 1, 60-654 Poznan, e_ratajczaki@dznan.pl.

% Wood biomass — from forest (including billets,mds, and chips) and waste from forestry and woatigaper industries (including bark, sawdust, and
black liquor). Charcoal, as a solid product of biass degasification, also belongs to the group bfl dmofuels from wood biomass [A. Szostak, E.
Ratajczak, M. Lorenc-Michalska, G. Bidgka, Analizarédet biomasy na cele energetyczne ze szczegolnygkdnieniem drewna z plantacji drzew
szybkorosncych, Maszyn., Wood Technology Institute, Pozn&8]20

37 Based on: J. Saiski, Energy Sector of the World and Poland. EvohutiCurrent State, Prospects to 2030, Polish Men@lmenmittee of the World
Energy Council, Warsaw, May 2007.
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consumption as well. The said diversification isilbie in many European countries in the form ofatge importance of
gas and renewable energy sources and also thd¢ neelear energy etc. (Table 1).

Table 1. Share of main energy sources in generafiefectric energy in Poland and chosen Europeantcies (in %)

Countries Coal Natural gas| Crude oil Nuclear Water | Wind Biomass
Czech Republic 58.8 4.9 0.3 30.9 3.4 0.0p 11
France 4.0 44 12 78.4 10.7 0.4 0.9
Latvia - 42.9 0.1 - 55.1 0.9 0.8
Germany 41.9 12.2 15 26.3 4.3 4.4 3.8
Poland 91.9 3.1 15 - 1.2 0.2 1.2
Great Britain 37.7 35.9 12 18.9 2.1 1.1 25
ltaly 141 52.3 14.6 - 13.8 0.9 21

Source: Own study based on: Energy. Yearly stesi®d06, European Commission, Eurostat StatisBoalk 2008

As regards electric energy in Poland over 90% a$ igenerated from coal, whilst other energy sajraecluding
renewable sources, are not sufficiently develope®007 the share of renewable energy in total@neroduction was
6.9% and in total energy consumption 5%38. Accardinofficial data biomass dominates the structifneational energy
generation from renewable sources (over 90%) bsihdtld be stresses that majority of this biomasses from wood
(other components are different vegetable and drsotstances which are biodegradable, for instatregv and municipal
waste) — Figure 1.

M geothermal energy

B water energy

B energy from biomass

O wind energy

energy from other sources

3.6% _0,2% 4.0%
0,9%

TOTAL:

4983 thou. tonnes of oil
equivalent (toe)

including:

91,3% \from biomass — 4550 thou. toe

Fig. 1. Structure of renewable energy productioRdaand in 2007
Source: Ochronadrodowiska 2008, Central Statistical Office, Wars2®08, p. 230

In Poland a key task in energy production is taréase the use of renewable energy sources, ingushergy
generation from exactly wood biomass — one of tlarsources of “green” energy of high potentialt Ewample, around
200 thou. m3 of wood biomass may be obtained ahnfraim the total area of quick growing tree pldigas in Poland
(on the assumption that 20 tonnes of dry wood messbe obtained from 1 hectare of plantation). 39

LEGISLATION

Presently set legal requirements concerning botluatéeon in the emission of greenhouse gases andugkeof
renewable energy sources (RES) are another phasiohs started as early as at the turn of 1980s1890s. In 1992 the
Earth Summit was organised and during that evemtithited Nations Framework Convention on Climatagfe was
signed. The consequence of those events was cantlokthe international agreement in 1997 (The tdyBrotocol)40
whose task was to propagate actions striving aftduction in the emission of greenhouse gases4é.aiim of such
undertakings was to set pro-ecological programmeshe whole world economy. It should be emphasibed without
dialog at a world level it would not have been [lussto make people aware of problems and threatsarning
exploitation of the environment, and thus develpecific strategies for taking actions. The commitisestemming from
international agreements on a global level impasedbligation to take up actions of regional andomal character. As a
community of states the European Union has alsoeaddd the issue of climate warming and the negesfsintroducing
changes by particular member states. The follovtieiys should be enlisted among major EU documehishatake up
the topic of renewable energy sources, includirmriaiss: White Paper — Energy for the Future: Renkew@burces of

3 Ochronasrodowiska 2008, Central Statistical Office, Wars2008.

39 A, Szostak, E. Ratajczak, M. Lorenc-MichalskaBi@ziiska, Analizatrodet biomasy na cele energetyczne, op. cit. Funtioge the issue of obtaining
wood biomass from plantations was also discussesubl authors as: K. Fechner., floy energetyczne zamiast cennego drewna, Gazetavibra
2006, no 2; A.Grzybek., Zapotrzebowanie na biematrategie energetycznego jej wykorzystania, e@emice materials: Rola biomasy w produkcji
energii, Polish Federation of Engineering Assocai — NOT, Polish Engineering Committee FSNT-NQTEfeergy Management, Biatovi
November 2008; E. Ratajczak, Empirical research vaod flows in Poland, National wood resources beaém workshop, UNECE Timber
Committee/FAO European Forestry Commission, Ge2608.

4 The Kyoto Protocol was ratified by Poland in 2002.

4 Based on: Swiat wobec zmian klimatu, www.biomasa.org/indexdohmartykul&kat=27&art=15 and The Kyoto Protocol,

www.biomasa.org/index.php?d=artykul&kat=29&art=21.
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Energy COM(97 )599 (the basic goal of this docuniend increase the share of renewable energytah fieel and energy
balance of the European Union countries), BiomastsoA Plan COM(2005) 628 (above all this documestukses the
potential of biomass and its use), Renewable EnBapd Map. Renewable energies in the 21st cenbwijding a more
sustainable future COM(2006) 848. And at the legish level the key Directives are the followingiréztive on the
promotion of the use of biofuels or other renewdblgs for transport42 and Directive on the promwotof the use of
energy from renewable sources 43 which statestithaD20 the share of energy from renewable saiioefinal energy
consumption is to be 20% for the European UnionXs% for Poland.

In Poland renewable energy sources have been gaimime and more attention which is reflected irhsdecuments
as Poland’s Energy Policy till 2030 and Multi-anhpeogramme of promotion of biofuels and other rgakle fuels in
transport for the years 2008-2014. Since in Poleinthass is of special importance in the structdreenewable energy
sources (including wood biomass) legislation meidras concerning the use of wood for energy purpasescreated.
Under changes made to legislation, in the yeac®ioe there is to be a change in the approach tece®of wood biomass
intended for energy purposes. In accordance withRbgulation of the Minister of Economy44 “greerergy” is to be
produced first of all from biomass originating frdhre so-called “energy” plantations or agricultusaste and residues. It
is forecasted that the share of this biomass iméxt years will rise gradually — to 100% in 20T&lfle 2). Thus it means
a lower share of wood biomass originating direftym forestry and wood sector (forest and induktriaod waste).
Waste which is side product of wood processing breaysed for energy purposes only at the sites whisrereated and in
production units of power lower than 5 MW. Such vediywood biomass use to a great extent stems frenopinion that
the use of wood biomass for energy purposes, esdpyebiomass originating from forestry and wood teecshould not
cause deficiency of wood for industrial purposestfiis area the use of wood for material becomesiaity).45 It is
connected with great importance of wood industfimsthe Polish economy and the fact that added evalfi goods
produced by those industries (composite wood nadseriurniture, and paper) is many times highenthdded value of
wood used as fuel.

Table 2. Share of wood biomass from “energy” plaote in production units of different powers

Share of biomass from “energy” plantations or waste residues from agricultural production £.in)the case of
Years production unit of electric power | hybrid system of electric power |  production unit of electric power
higher than 5 MW higher than 20 MW higher than 20 MW
2009 10 % 10 %
2010 25% 20 % 20 %
2011 40 % 20 % 20 %
2012 55 % 20 % 20 %
2013 70 % 25% 25%
2014 85 % 30 % 30 %
2015 100 % 40 % 40 %
2016 50 % 50 %
2017 60 % 60 %

!(...) and industry processing its products, and &lem part of other waste which is biodegradablegleding forest waste and residues and also
industry processing its products
Source: Based on the Regulation of the Ministdtafnomy of 14 August 2008, op. cit

EUROPEAN UNION FUNDS AND SUBSIDIES

Various subsidies and European Union funds havigradfisant influence on stimulation of wood biomaserket
development. As regards biomass from agricultueeaverriding regulation is Common Agricultural Rgli(CAP) which
establishes among other things system of directmpais (Council Regulation (EC) No 1782/2003)46 augports
modernisation of agriculture and increase in add®de of agricultural and forest products (Courggulation (EC) No
1698/2005)47. Based on the principles of the Comugricultural Policy Poland created mechanisms sopport and
control of the so-called energy plantations. Inigtolegislation a key act concerning this fieldAst on payments within

“2 Directive 2003/30/EC of the European Parliamend axi the Council of 8 May 2003 on the promotiothefuse of biofuels or other renewable fuels for
transport

43 Directive 2009/28/EC of the European Parliamend axi the Council of 23 April 2009 on the promotifrihe use of energy from renewable sources

44 Regulation of the Minister of Economy of 14 AudG@8 on detailed scope of obligations to obtainl @mesent to be discontinued certificates of
origin, settlement of replacement payment, purcldssectric energy and heat generated in renewablergy sources, and the obligation to confirm
data concerning the amount of electric energy geteerin a renewable energy source (JoL No 156, 868).

4 E. Ratajczak, G. Bidzska, J. Pikul-Biniek, A. Szostak, State monitordevamian w polskim sektorzene-drzewnym wedlug standardéw Komitetu
Drzewnego EKG ONZ/FAO, Wood Technology Institutegn@n 2008; E. Ratajczak, Drewsarddiem materiatow i energii, Gospodarka Materiatowa
i Logistyka 2008, no 7; E Ratajczak, Wood andutsstitutes; wood as a source of energy, a paperSastainable Forest Management and Climate
Change, Forest Day 2 — UNFCCC COP14, 6 Decembe8 2B6znan, Poland.

46 Council Regulation (EC) No 1782/2003 of 29 Sep&na03 establishing common rules for direct supgohemes under the common agricultural
policy and establishing certain support schemeddoners

47 Council Regulation (EC) No 1698/2005 of 20 Sep&n#D05 on support for rural development by the dpaan Agricultural Fund for Rural
Development (EAFRD), article 26 and article 28.
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the framework of direct payments systems48. Thalefihes principles and conditions of payments setd mechanisms
for verification of payment applications and cohtwbé feasibility. At the same time it should be dmagised that after the
health check of the Common Agricultural Policy, alhiwas done in 2008, it is planned to abolish prepayments to
“energy” plantations. In the face of these chartgesimportance of European Union funds is growifige framework of
Rural Areas Development Programme encompassesiacigpporting projects concerning production ofrgynenaterials
from biomass: “Differentiation towards non-agriculil activity”, “Establishment and development atro enterprises”.
And within the framework of action “Basic servickg economy and population in rural areas” suppergranted to
initiatives connected with production and distribat of energy from renewable sources, especiallydwenergy, water
energy, geothermal energy, solar energy, energy foacogas or biomass. Another programme offeringsilies for
renewable sources (including biomass) is Infrastimec and the Environment Operational Programme iofact
“Environmentally friendly energy infrastructure aedergy efficiency”) supporting investments conaggnbuilding or
modernisation of electric energy production unigg biomass, biogas, wind and water energy (eind wower stations,
power stations using biomass or biogas, small wadever stations of power up to 10 MW) and also supitoducing
electric energy and heat in combination with rerf@e/aenergy sources (e.g. combined heat and poveettsplusing
biomass). Apart from actions at a national lev@r¢hare regional initiatives supporting biomassciwhare carried out
within the framework of Regional Operational Pragraes.

WOOD BIOMASS MARKET

There are many definitions of market. Accordingotee of them the term market means the total ofiogighips
between entities participating in exchange proce48e Transposition of such approach to wood bionaksvs a
definition of the wood biomass market as the tofatelationships between entities participatingekthange processes
where wood biomass is the object of buy and saiigactions. Relationships in this market are ddfimetween its three
basic categories, i.e. demand, supply and pricégwy of demand and supply.

Since in Poland using of wood biomass at indusstale (combustion in large production units) iglatively new
phenomenon, there is still a lack of mechanismsiamg consumers easy access to biomass. Consunmtibiomass
mainly by combined heat and power plants of higivgroand not by local energy sources contributes ¢tuation where
biomass is often available in locations distantrfrthese sources. Another issue is a lack of attal@nce of biomass
resources which makes it difficult to prepare faiste that are starting points for investments (biscerns both biomass
producers and consumers).50 At the time being somadl scale biomass market connected initiativegaen up (e.g. an
Internet biomass exchange — biomasa.pl). Moress&gblishment of Regional Energy Biomass ExchafB&BE) is
suggested. The main tasks of REBEs would be51:

- purchasing energy biomass from its producers,

- converting biomass into energy fuels and theiregjer

- supplying interested power stations with biomass, fu

- balancing of biomass resources and demand fordd®fo the region,

- helping investors to obtain financing for investisemecessary to set up energy plantations,

- cooperating with science centres in the field obdjcagricultural practices, new varieties of enemgnts,
technologies for converting biomass into fuel ardegating energy from biomass,

- cooperating with agricultural agencies, ecologfaalds, banks, state forests, science centres,efiaga/ernments.

Regional exchanges would be only an element ofrthket in wood biomass intended for energy purpdsesever,
to a great extent they would solve the problemnsfueing that biomass producers would find consuroétkeir product
(this would be achieved also by means of multi-ahmontracts) and ensuring that power stationssapplied with right
amount of good quality fuel (also in the long run).

SUMMARY

Wood biomass is a renewable energy source of hagangal which may be of special importance undelish
circumstances. However, despite the fact thatéstan this product has been on the rise in refeamtyears, there is a lack
of comprehensive knowledge about its supply andemption. Achievement of the goal, which is an éase in the share
of energy from renewable sources in Poland, requicg only that we overcome technical problemsaisn that we take
right organisational actions in the field of fosternew solutions as well as actions in the spheféswy and finance.
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Elzbieta Mikotajczak?
| MPACT OF EUROPEAN MARKET DEMANDS ON POLISH PELLET EXPORT

Abstrakt: Global trends of price increase of conventionakgysources, compatibility with the trends for eowviment
protection, as well as the need for the diverdiiicaof energy sources resulted in general grovihterest in ecological
fuels. Forestry entrepreneurs, bearing in mind Ipigtfitability of pelleting by-products of the faseproducts
manufacturing process, as well as the currenttgituan the European pellet market, more and mfienaecide to
undertake pellet production. Having an adequathy, $ufficient amount of raw material they becomeépendent from the
outer suppliers eliminating the cost of purchasgtaansport of sawdust, chips and pieces of woodhé& same time they
possess competitive advantage over the remainodypers of fuels based on the by-products of thesteproducts
manufacturing process. However expansion and hgloath European and ever more demanding domestietsa
requires guaranteeing not only attractive pricedistd adequate product quality.

Key words quality, requirements, norms, certificates

INTRODUCTION

The success of each economic venture is conditidnedhe market and its players with characteristéeds,
preferences and requirements. So as to operatetiedly, guaranteeing long-term product sales agtsfactory price
those requirements should be met.

Pellet market is relatively young yet rapidly demhg, especially in Scandinavian countries, Geyn&wstria and
Italy. This fuel powers both household heating siyst as well as heating systems of public utilityddngs. In Poland still
due to rather common social conservatism and ttleddadequate financial incentive the consumptibthis fuel is low
(70 00ot/annually). Therefore, the majority of pelproduced in Poland (83%) is and will be exporetb demanding
European market. Currently many plants in varioaantries encouraged by excellent development pobspef that
market decided to launch or develop pellet productExpected, due to that situation, growing coitipaetwill eliminate
from the international market all companies whidh lae unable to guarantee stable product quaityo domestic market
under the pressure of Ukrainian and Belorussiaroitrip bound to become more demanding.

%2 poznai University of Life Sciences, Department of Ecorcanid Wood Industry Management, Wojska Polskieg#2380-627 Pozna Poland, tel.:
+ 48 61 848 73 69, fax.: + 48 61 848 74 26, enak@lup.poznan.pl, wpopyk@up.poznan.pl
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Works on pellet standardization and creating Eusropgorms, already in force in all EU countries, éndeen carried

out for a few years now. They are conducted by Mmeh Committee (TC 335) of European Standardipatio

Committee (CEN) and relate to order analyses anttals of all types of bio-fuels including pell&ven though adopting
that norm is expected in 2009, the obligation te ia$n practice in all EU countries will come iarEe after three years of
its publication. Currently the market is using regions drew up by four countries: Austria, GermaBweden and Italy. In
tablel selected parameters characteristic for tpetlee been gathered in accordance with Austri@mm@n and Swedish
norms and each criteria has been evaluated.

Table 1. Comparison of selected figures charadtefis pellet in accordance witdNORM M 7135, DIN 51731, DIN
plus (certificate), SS 18 71 20 /1Group

[

—

Quality criteria Units ONorm M 7135 DIN 51731 DINug SS 187120 1 grupa
Diameter mm | 259510 S S s
K kkkk
Length mm | 5xD* <50 5 x D+ XD 2ar)
Bulk density
Density kg/dm?3 >1,12 1,0<Gtascé< 1,4 >1,12 > 600 kg/m?
> 500 kg/m3 (2 gr.)
<0,5%; <0.5% <0,07
Ash % <1,50 <1,50 (29r.)
Fkk KKk Fkekkkdeok >1,50 (3gr.)
Moisture % <10 <12 <10 Pps Gan)
. >16,9
Heating value MJ/kg >18* 17,5<HW< 19,5** >18* >15.1 (3 gr)
Sulphur % <0,04* <0,08 <0,04* <0,08
Nitrogen % <0,3* <0,3 <0,3* lack of data
Chlorine % <0,02* <0,03 <0,02* <0,03
<0,8
Sprinkled dust % <23 - <23 <152gr)
>1,5(3gr.)
Arsenic mg/kg lack of data <0,08 <0,08 lack dfeda
Lead mg/kg lack of data <10 <10 lack of data
Cadmium mg/kg lack of data <0,5 <0,5 lack of data
Chrome mg/kg lack of data <8 <8 lack of data
Copper mg/kg lack of data <5 <5 lack of data
Mercury mg/kg lack of data <0,05 <0,05 lack ofada
Zinc mg/kg lack of data <100 <100 lack of data
Halogen mg/kg lack of data <3 <3 lack of data
high requirements, first clasts . . .
00 lenient, 3 quality groups- difference
Ezyvﬁhfs';oﬂtﬁf&néig ver related to briquettes and  |only certificate awarded forjwere provided in brackets,
calorific. low ash confent y industrial, high ash contentjyears . remaining figures consister
N L " |higher content of sulphur alcombines solutions of Onoiwith group 1, gently defines
Conclusion gglésoefscrlterla for lower chlorine, higher moisture, (M 7135 and DIN 51731, higindividual groups, too low
certificayte ANorm M 7135: higher heating value — quality synonym, lack of  |calorific requirements, basi
: . - ladmixture, certificate DIN |class division
high control regime weekly|g) 707, oo™y per yehr for European standards
sample tests, )
* dry mass

*kk

*kkk

Kk kokk

*kkkkk

K*kkkkkk

free from water and ash
not more than 20% of pellet may be of length to 7,5 x diameter
DIN forbids using additives. This ban is netlid for small heating systems
in producer’s storehouse
tolerance for diameter + 10 %
allowed ash content up to 0,8%, if it is&turally higher, specific for a given type of wood

Source: own research on the basis: [ONORM M 71[5N 51731], [SS 18 71 20], [Kowalewski L. 2007]
On the basis of the requirements stipulated imtivens each producer may apply for issuing a Ceatiéi of using the

norms. Apart from the proof of tests characteribica specific norm additionally the procedurecbfcking quality is
established. Only fulfilling the conditions of artan certificate entitles the producer to usdago (picturel) along with

the awarded registered number. Not keeping the si@fmeach certificate results in losing the righuse the symbols of a

given certificate. Using them despite the lack afids certificate leads to serious civil and legahsequences. Those

procedures significantly increase the likelihookeéping stable quality by the producer.
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Certificate ONORM M 7135 gepriift Certificate DIN gepriift Certificate DIN Rls
Picture. 1. Certificate logo ONORM M 7135 gepridertyfikat DIN gepriift, Certyfikat DIN Plus

Source: [Normen fur Holzpellets 2009]

M 7135

PELLET QUALITY CLASSES AND MARKET REQUIREMENTS

From the above presented evaluation criteria, @o@tance with various norms, it can be deductetiahly Swedish
norm divides product into three groups, what frdra market point of view, is insufficient. In prami which describes
pellet as bio-fuel made from other than wooden sypiebiomass even 6 quality classes can be fouhdfouhich 4 relate
to wooden pellet:
* Iclass (DIN Plus) — most sought after product veighh content up to 0,5%,

« Il class — popular pellet with ash content up &¥0,and calorific value not lower than 17,5 MJ/kgedo one or a few
parameters cannot be classified as DIN Plus,
« 1l class — visibly worse fuel with ash contentadfout 1%, less calorific (from16,9MJ/kg), of higmeoisture content,

e IV class — industrial pellet, fulfilling the reqeiments of DIN geprift norm with calorific value final6,9 MJ/kg,
eV and VIl class — pellet from biomass, ash contgnto 3 % (V class) and 6% (VI class) and calonwétue from 15

MJ/kg.

Lower pellet classes usually apart from higher @sfitent are characterized by other worse paramdtbesr price as
a result of worse quality is also lower.

Division of pellet market into classes is the résidla variety of forms in which pellet is used.gRiof the highest
class are vital for delicate retort burners andmvéeeders. Slightly worse fuel of second class beysed in pipe burners
installed in some boilers. The product from loweRrlity classes may be used in burners with systemagtering ash.
Energy sector has even lower requirements.

THE IMPACT OF PELLET COLOUR ON PRODUCT ATTRACTIVENE SS

One of the main pellet features having a crucigddot on the decision concerning its purchase isailtsur. The most
sought after, from market point of view, is brighgllet. For Italian clients for example more imput criteria than the
certificate is pellet colour. Not always howevedppting colour as quality parameter is justifiegll& made from hard
wood such as oak or exotic types of wood will nallyrbe darker. In such case, colour in no way wifluence product
quality. Wood range of colours is very wide andrewdthin one species there will be brighter andkdawariations. The
brighter pellet can be made from spruce wood, @hbrcolour will also be a product obtained fronmgai Dark colour is
disturbing for consumers due to associations wighdr ash content and lower calorific value, beeaisch colour may be
the result of darker pieces of bark (over 5%). Higltk content and its contamination with sand véBult in higher ash
content. This problem may be eliminated procesBingst by-products made from previously debarkeddv®ther cause
of dark pellet colour might be toxic fungi, contathin sawdust from long-term storage. Product feuoh raw material
possesses lower calorific value which justifieems negative attitude. Due to huge, in recentsyaaterest in all forest
by-products in Poland, unlike in other Eastern pasn countries such problem does not exist. ThereRolish pellet is
competitive quality-wise to products coming fromr @astern boarder. Pellet dark colour may alsoaused by drying
sawdust under the stream of hot fumes. Sawduseis tovered by sooth which exposed to high temperas partially
carbonized from the outside. Additionally, turpestisubstances are evaporated, due to which celmdfiue is also
lowered. While changes in lignin result in makirgwslust burning process more difficult what lowerdlgd quality.
Unfortunately, common in Poland, usage of drumrdriesults in dark colour of the most of PolishigtelThis drawback
may be eliminated by using air heat exchanger, lwheceives the heat of fumes substituting it withan hot air
[Kowalewski L. 2007(2)].

REMAINING QUALITY PARAMETERS

Defining quality standards is one of the main eletadacilitating transaction. Because the normsnateobligatory
the recipients of large volumes of pellet requitaligy guarantee in the form of laboratory testsertificates of norms
binding in purchasers country. Plans for expandiogjsh export, especially to highly demanding Aficountries will
require systematic tests and presentation of tesirlts. However not all tests are of the samendisiic value. Sometimes
presented results significantly differ from thelneellet quality.

The most reliable is the result of laboratory te#fsh sample of directly ordered fuel. However duég cost, such tests
are carried out only at a specific request of #mmpients making mass purchases. Samples are akamdom from an
already prepared dispatch for example after shiglifeg, subsequently undergoing analysis in ac@édéboratory. Fast
verification of fuel value would be made easierlaynching by larger industrial pellet producers int@fboratories in
which the key product features such as: calorifitug, ash content, abrasibility, density and meoéstontent would be
verified. Analysis of such results would be beniafialso for the producers becoming an additional for raw material
and technological processes quality control. Unfoately, such solution is very expensive.

Reliable document which value however is limitedatdested sample is the certificate of norm confiytnits
credibility is lower, because producers apply ftoorice or twice a year. Additionally, the certiiesevaluates only the
quality of a specific delivered sample, which mayrheticulously selected by the producer. Therefibve, result of such
test does not guarantee the quality of purchasedigt.
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The least credible are the results of laborataststeSuch analysis may be done by every laboraitwy.result of this
analysis relates to a sample from the past, whidility may be of substantial difference from theliy of currently
produced pellet. Apart from that there is no guanhat testing procedure is compatible with #guirements of a given
norm, what is of crucial importance when obtaineslits are on the verge of critical values [Kowalkivi.. 2007(2)].

CONCLUSIONS

1. Effective competition on European pellet marketuiess not only offering product at a lower price hiso demands
product which meets the growing expectations of theipients. Therefore, it is essential to carryt auarket
segmentation in order to identify groups of reaipgewith similar product expectations and directioghat group the
pellet of adequate, precisely defined parameters.

2. Highest quality pellet (class DIN Plus - ash< 0,5%Yequired by the consumers using boilers withy\d@elicate
burners. Producer’s success in this segment witldmglitioned by the need to increase the demands $awdust used
in the production, and as a consequence divergifitis prices depending on the class of their cleasnSecond
segment comprises the clients with slightly lessaleding installations ready to buy pellet of lovgerality (ash <
0,7%). Gathered in the third segment owners of pip@tort burners will be satisfied with worsel(d$6) but cheaper
fuel. The representative of the fourth, the leashdnding segment (ash > 1 %) is energy sector.

3. Polish pellet producers, who due to raw materialiggiand used technologies are not able to keglp duality of their
product should sell it at a lower price to rapidigveloping energy sector of Western Europe. Siocéhiat group of
recipients calorific value and not pellet size isegy parameter, it is recommended for increasifigieficy, to produce
pellet of 10mm in diameter, what will facilitaterdge scale operations.

4. Exporters with limited possibility to increase puation should put maximum emphasis on the qualitpedlet and
sell it to the most fussy group of clients. Incirgjuality requires changes in the way sawdudtiid using air heat
exchangers and lowering drying temperature (to @POSimilar results can be obtained using instalfet for sawdust
screening and cleaning. Despite quality improvenitdatalso vital to get one or even a few ceréfes.

5. Accurate technological preparation is vital howewet sole condition of success on the Europeamtpelbrket. It has
to be supported by other activities such as: coaijmm of Polish pellet producers, professional keting,
participation in foreign fairs, export promotionsdgoint logistic operations.
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Elzbieta Mikotajczak, Wiodzimierz Popyk
SITUATION ON EUROPEAN PELLET MARKET

Abstract: Unstable market, growing prices of conventionall§ueoth in Poland and the entire world, as wellttzes

increasing ecological consciousness lead to thee@se in interest in alternative energy sourceg @rthem is pellet —
ecological fuel, produced from the by-productsha forest-products manufacturing process, priceaitractive, easy to
transport, store and distribute.

The most sought-after raw material for the productof pellet are sawmill by-products. Their ownerghe plants
processing wood, invest in pellet production lieesl making use of the by-products created durieq tihain activities

such as sawdust, chips and pieces of wood. Duwtdtiey become more competitive than the produekosare forced to
buy their raw material at the same time makingrtbperations more profitable. Apart from numeroastérs determining
the success of that demanding high investment wenalso the prospects of EU pellet market devetsgnshould be
researched as 80% of Polish pellet is sent there.

Key words: pellet, pellet market, consumption, productionioéhcy, prices, development prospects

THE DIVISION OF PELLET MARKET IN EUROPE
In recent years dynamic development of pellet madem be observed almost in all EU countries, h@vehe

structures of individual national markets vary lstlg. In Benelux countries and the UK pellet is itfuin big power plants
as a substitute for coal. Similarly in ScandinabBanmark and Sweden large installations usingfirgtare built in heat
and power plants. Around 60% of Swedish pellesisdiin power plants for the production of electyifi he development
of pellet industry in Europe 2008]. While in Austrand Germany market of small boilers used in dedouses is
predominant. At the same time in Italy pellet issinfrequently used to supply chimneys and stoveseped by pellet
[Wach E. 2004].
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Among the leaders using pellet for energy productivere are: Sweden, Italy, Denmark, Germany, kdlland
Austria what can be supported by data from tablshbwing the usage, import, export and pellet pctdo volume in
selected countries of the EU.

What can be seen in table 1 European market wadedivnto the recipients and deliverers of pelletthe recent
years Poland became a significant producer and rerpof that fuel with a rather small inner demafsthare of
consumption in the total production amounts to 28%nilar situation is characteristic for Estonia6%6), Spain (7%),
Lithuania (8,8%), Romania (21,4%), Czech Repubf2,§%) and Latvia (23%). Among Balkan states Ceodli94
000t/annually), Slovenia (15 000t/annually) as veslBosnia and Herzegovina (120 000t/annually)naagr producers
with a minute domestic consumption of 5-15%, expgrtheir products mainly to Italy. Also Russiatmacluded in the
breakdown, produces mainly for export. From anmquatuction of 550 000t, only about 40 000t (7,3%jees domestic
market. In Ukraine producing 60 000t of pellet aalhuthere is a similar situation, just like in Belis which produces 40
000t and almost 100% of it is assigned for expRekjitova O. Ovsyanko A. 2009 r.]. Domestic demandlso satisfied by
Finland exporting substantial surplus of the prad@@0 000 t/annually). While the importers of pelare mainly: not-
offering-high-prices Danes (890 000t/annually) d@wkchmen (756 000t/annually), Englishmen (556 GOOtually) as
well as Swedes (400 000t/annually), making sigaift purchases in Russia, Estonia, Latvia and &aitlau

Detailed situation on pellet markets in the cowstrvith the highest pellet consumption has beesepted below.
Sweden

The biggest pellet consumer and producer in Eur®i@veden. Sweden is the biggest consumer of peligurope.
Pellet production in this country started in thes.88t the beginning Sweden produced annually 50ghnd tons of pellet,
gradually increasing production. Dynamic developtmanpellet production in this country took plagethe 90s, which
was a direct consequence of introducing in Swedeheabeginning of the 90s the tax for CO2 emississ a result in
2005 Sweden produced 1 300 thousand tons of p€lletently the majority of pellet there is produd®d20 large plants
and 35 smaller ones with a total capacity of 1 8®usand tons (Table 1). This fuel is used botlaige 10MW boilers as
well as in small family houses. It is very populaiSweden to use pellet burners in existing bailers

Table 1. Domestic consumption, import, export aelliep production volume in the EU between 2004 2008

% @ Domestic usage Import | Export | Production/capacity|
Country g %_ thousand Mg per year

S 2004 | 2005/ 2007 | 2008| 2004 | 2005 | 2007| 2008| 2004 | 2005| 2007 | 2008 2007 2008
Austria 25| 180| 210| 450| 513 - - -| 100| 60 250 113 700/902 626/978
Belgium 10 - -| 700| 800 - -| 580| 315 - - - - 120/215 485/550
Bulgaria 19 - - 12 25 - - - - - - - 13/23 27162
Czech Republic 7 10 21 27 38 - - - - - - 130 27/118 168/258
Denmark 9| 750| 800| 960| 960| 600| 650| 810 890 - - - - 150/370 70/349
Estonia 16 1 1 10 10 - - - - - - 230 370 240/360 380/438
Finland 23 60| 55| 80| 150 - - - -| 200| 194 140 270 220/450 370/560
France 21 50| 50| 130| 150 - - - - - - 60 90 190/540 240/1392
Greece 9 - - 50| 77 - - - - - - - - 50/70 77179
Spain 15 4 4 4 7 - - - - - - 91 93 95/160 100/250
Netherlands 2 - -| 665| 876 - -| 557| 756 - - - - 108/125 120/130
Ireland 1 - - 5 10 - - - - - - 10 5 15/70 15/70
Latvia 32 - 4 5 7 - - - - 40| 65 65 73 70/120 80/120
Lithuania 21 - 5 30| 30 - - - -| 300| 125 100 100 130/380 130/313
Germany 55| 140| 330| 630| 900| 25| 75 - - - - 470 580| 1100/1995 1480/2400
Norway 0 22 20| 32 35 - - - - - - 13 - 45/135 35/135
Poland 26 6 25| 63| 120 - - 114| 175 266 305 329/545 425/664
Rumunia 9 - - 10| 25 - - 98 88 108/214 117/242
Slovak Republic 15 20| 27 30| 32 - - - - - - 57 85 87/100 117/142
Slovenia 3 - - 5 5 110 110 115/165 115/165
Switzerland 8 24| 41 75| 90 - - 36 - - - - - 39/109 90/171
Sweden 97| 816| 815| 1500| 2100 350| 330| 100| 400 -| 145 - -| 1400/2032 1700/2200
Hungary 12 - - 7 12 - - - - - - - - 10/15 12/15
United Kingdom 20 2 2| 180| 750 - - 51| 556 3 3 122 - 129/176 194/245
Italy 93| 220| 230| 850| 1000 20| 20| 328| 350 - - - - 522/700 650/750
Total 500| 2285| 2640| 6510| 8622| 995| 1075| 2462| 3267| 757| 767 2082| 2412| 6012/10089 7823/1279§

* number of plants with productivity over 5 000tpeflet annually
Difference between import and export, amounting0dA8 to 855 000t and the difference between thenwelof consumption and production of 899 000t
in the countries included in the table is the résfl covering the shortage of product with impadnfi Canada and Russia as well as accumulated
reserves.

Source: own research on the basis of data [PELLETLA®Project Results 2009]

The ambition of Swedish government which was exqaédy its Prime Minister Mr. Géran Persson in Malm
October 2005 is a complete liberation from oil vitthe next 15 years. Biomass, bioethanol and lsi@ge to replace not
just oil but also gas and coal. Implementing thpass might be difficult, however the pro-ecolodipalicy, which is
being introduced in Sweden for years now resulteduite a few achievements in this particular sed@wver the last 30
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years the usage of oil for heating houses decrdas@&6%, while oil usage for the production purpobkas remained stable
since 1994 even though the level of productionesihen grew by 70% [Tubylewicz 2006]. A certainteys of incentives
is to facilitate the implementation of the visioh@reen Sweden. In the near future owners of howsesdecided to use
alternative sources of energy are to get spectatetkeves similarly to the users of environmengsfidly cars using 85 of
ethanol or hybrid ones.

Even now the owners of such cars are exempt froyingao called city congestion taxes, that is fri@®s charged
for entering Stockholm or in some regions they mask for free.

Swedish government policy, as well as consequentldpment of the system of numerous incentives ergpng
pro-ecological behaviour are bound to result initfeeease of the demand for pellet. This may sulnsetly lead to further
price increase of that fuel which is already thestrexpensive in Sweden than anywhere else (255t&njolt is estimated
that exporting pellet to Sweden will amount to apimately 1 million ton a year [Oleszkiewicz 200%}eating a huge
market also for Polish producers. In 2008 Swedepoited about 400 000t of pellet. Currently there @¥ producers
among them 5 large ones (over 100 000t annuallg) 3h very small ones (up to 5000t annually) maciuféng
1 400 000t of pellet annually.

Italy

The share of biomass in the usage of renewablggseurces in Italy amounts to almost 50%. The musdern and
convenient fuel possesses from biomass is pellatr @ times increase in the consumption of thatifuétaly, in the last 4
years, resulted in the fact that despite a grapieaduction growth (Table 1) Italy is still forced make up for the shortage
of the product importing it from Austria, Spain a@érmany. In 2008, 350 000t of pellet was broughttaly. German
producers are the most active on lItalian markedrof§ DIN Plus pellet at a very attractive priceee though rather mild
winters in that part of Europe (10-14°C in 200&) aot always conducive to the amount of sales dgpduy pellet sellers.

Dramatic growth of pellet consumption took placétaly between 2005 and 2007, when its usage grem 230 000
to 850 00Ot/annually. It was the result of instajliin 2006, 100 000 fireplaces, which even takimty iconsideration a
smaller usage per unit makes Italy the most dynameiiet market. Currently 93 plants with the tqiebductivity of about
750 000t produce 650 000t of pellet annually. Migjoof them are smaller plants producing up to 80t0(53% of total
production). There is lack of plants producing ov@rO00t of fuel per year. The necessity to satifsfjnestic demand with
import (350 000t in 2008) and the possible pricE420 Euro/t (April 2009) of that fuel on Italianarket make it an
interesting alternative for Polish pellet producsetling pellet on Polish market at 132Euro/t. Hearecompetition from
Romania which exports, mainly to Italy, over 80%itsfintensively developed production, should bestainto serious
consideration.

Denmark

The third largest pellet consumer in Europe is DarkmWhile in 1993 heating systems used approxilpdte0 000t
of pellet per year, over the period of 15 yearsrthmber grew almost 9 times reaching in 2008, 980.0At the same time
production level in this country for the last comlf years systematically declined. In 2008, mathlg to problems with
raw material only 70 000t of pellet was produceer¢h despite declared productivity of about 3509 year. Due to
that also this country belongs to the biggest pefiporters in Europe.

It should be expected that within the next few geawer 300 thousand households are to be equippéd w
installations burning pellets [Oleszkiewicz 200Bkcently 300 blocks of flats had new pellet burrfigers fitted. Also
30 projects concerning modernization of local loHeuses were implemented replacing conventionglsfwith pellet.
Additionally it has been agreed that all new bailetll be using this particular fuel. The increaseellet consumption is
also supported by legal and economic regulatiomsh sis the obligation of local communes to heatptioperties which
belong to them using only pellet. The condition8 maturally facilitate the increase of pellet impalso in Denmark.
Austria

Using pellet in Austria started in 1997, when thetfinstallations for burning pellet appeared ba market [Wach
2004]. At the end of 2002, 17 thousand such iretialis were in operation in Austria. Currently, spgmately 25
thousand households in Austria are using pelleh&ating purposes. It has been calculated th&tW & needed to heat
one household it requires 3200 kg of pellet angualhile installation cost is a one- time expenditof approximately
8000 Euro. In the region of higher Austria thaSieyermark around 30% of all households uses ogllgtpfor heating
houses and water [Oleszkiewicz 2005]. There areaoxppately 15 thousand boilers burning pellet fittthere. The
number of installations using pellet also growsulic and industrial properties.

In newly built houses with lower demand for heatimgre and more often pellet stoves and fireplacesbaing
installed. The share of oil heating in such housdisrecently from 40 to 8%. The majority of heafisystems being
installed in Austria are based on fully automatBd\¥ boilers. Those installations are made by 30mames specializing
in boiler and burner production, which have todulla very strict and detailed regulations aimingafety improvement
and limiting emissions. Austria implemented a dhsttion system with tanker home delivery while soboder producers
guarantee pellet supply at a fixed price along weitiler purchase. Pellet in Austria is produced3Byplants with total
annual capacity of 978 thousand tons (Table 1).

High hi-tech boiler sales in pioneering in thatdidustria results in yearly growth of pellet consution. Significant
surplus of pellet supply in the first half of 2086d stable, for a long time, low pellet prices ameged both individual, as
well as corporate energy consumers to chose tleaggrsource. Unfortunately, related to the growtllemand for that
product, increase in prices and product shortagin@market resulted in gradual slowdown in thegpafcits consumption
over the next couple of years. In 2008 in Austriaplants with annual productivity of 978 000t prodd 626 000t of
pellet.
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Despite a developed local market (consumption &f@10t) Austria still remains pellet exporter, altigh in 2008 in
comparison with 2007 its overseas sales decregsb@%. Currently Austrian producers carry out tRpassion on lItalian
market. Selling good quality products at very lorices they are trying to eliminate Polish pellatgurcers.

Germany

The second biggest pellet producer and at the siamedts biggest exporter is Germany. SimilarlyAostria, German
market is developing mainly so as to use pellesnmall boilers. While in 2000 in Germany only 2 09éllet powered
boiler houses were in operation, in 2003 the numéached 20 000 [Wach E. 2004], and in 2008 — 11¥b B is forecast
that their number in 2009 will amount to 140 000 affktentwicklung Holz-Pelletsheizungen 2009]. Takimjo
consideration annual pellet consumption per cgpit&g) in comparison with the consumer from Aus(g8-60kg), a high
potential of German market may be expected. Unfateely, after the boom of 2005, when the inves@rsouraged by
low fuel prices bought in 2006 approximately 26 0@ating installations (growth by 65%), severe wiraf 2006/2007,
pellet shortage and the increase of its price cbtte market down. As a consequence in 2007 bsikrs declined to
13 000. Later stabilization and the situation om tirarket of conventional fuels resulted in thedlhation of 23 000 more
boilers in the following year. Apart from individuaovestors also communes are considering the pitisgiof burning
pellet so as to possess energy for heating comgnbuitdings and their running water. Following tip@wing demand for
pellet the number of its producers and their capagbw as well. As it can be seen from table 12008, 55 plants of total
annual productivity reaching 2 400 000 were in afien in Germany. Annual productivity of ten of theexceeded 100
000t. The majority of both pellet producers andstoners is located in the southern part of the egumthat results in
locating there companies producing pellet boilasswell as the development of distribution chagréh Using all potential
capacity now would facilitate powering approximstéD0O 000 household installations, at an annudépedbnsumption of
6t per house that is 4 times more than the numbéoiters used in 2008 (105 000)[Produktionskaf#daitachst: 2,6
Millionen Tonnen Holzpellets in Deutschland 2008kcrease of annual productivity by 700 000t planfedhe next two
years will satisfy the needs of further 100 00Qqtddurning installations. However among many heatinits assigned for
pellet burning there is still shortage of big itistions, for example in power plants. High surpbfspellet supply over
domestic demand along with a disproportionate gnowtthe number of boilers (forecast for 2009 -G8D units), will
result in growing German expansion onto Europeamkets and will become serious competition for Rolellet
producers.

DEVELOPMENT PROSPECTS OF EUROPEAN PELLET MARKET

The analysis presented above shows that the voddmellet market in Europe can be currently estedadt over 8,5
million tonnes burnt in a couple of dozen countieble 1). In 2008, 500 pellet plants existed irrdpe. Their number
gradually grows, although the pace of growth duewtwld economic crisis temporarily declined. Despihat many
countries still invest in the increase of capadaiypecting in the upcoming years both the growtbarhestic consumption
as well as import. Opening a couple of dozen neamtslin Spain, France, Slovenia, Czech Republmyagia, Ukraine,
Belarus and Balkan States proves the trend. Prinduatso grows very dynamically, in Russia whichiarly to Ukraine
and Belorus possess much more raw material pote¢htia Poland. Shortage on Italian market is supplged with
import from the USA, Canada, Argentina and Brariéeen Egypt and China.

Global trends show that over the next few yearsepaeharket will be developing, which should be gndficant
encouragement for potential producers and expoftens Poland. The fastest increase in consumpsoioriecast in the
UK, Denmark, Sweden, Germany and Austria, wher@009 pellet market is expected to grow by 25-30%gfH,
Ohlinger 2009]. In England, already in 2008 a rdpitease in pellet consumption was recorded, iegctb0 000t. Some
hopes are linked to such old EU countries as Ickl&glgium and the Netherlands with a very longdlace tradition. On
those demanding markets Polish producers shoult tgmpete not just with lower price which is atftered by Russian
producers but mainly with product quality.

The development of pellet market in Europe to gdagxtend depends on deciding whether pellet ifiutuee will be
used in small installations for heating househokt$ools and shops or in large installations wliemuld substitute
significant amount of coal. If the market is dométh by institutional and industrial recipients everre dynamic
development may be expected.
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PELLET PRICES ON EUROPEAN MARKET

The analysis of charts presented on picture 1 shbatsin theanalyzed period, that is from January 2005 till iARO09,
pellet prices on European market underwent sonwuitions. Following a relative stability in spri2@06 pellet grev
dearer. A few circumstances conditioned the grawibellet prices
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Picture 1. PeIIet prices in Austria, Italy and Gany between January 2005 and April 2!
Source: own research on the basis of data [PELLETAE Project Results 2009]

can be seen from picture 2 the highest aost stable prices are characteristic for Swedidletpmarket. Price

in other analyzed countries, excluding Poland, veqmosed to similar changes and only till Decen#8$Y7 Dutch marke
offered the highest pellet prices.
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Picture. 2. Comparison of lhet prices in selected EU countries in the pefiodn January 2007 till April 200

Source: own research on the basis of data [PELLEILA& Project Results 2009]

In the period from March till June 2008 pellet @$dn Austria (17:- 185 €), Germany (184 193 €), Holland (170 -
186 €), Italy (173 — 20%) were comparable, in Poland they were a bit lo{@0 -174€) while in Sweden (254
approximately 25% highetn the following months seasonal, however not eguaivth in pellet prices took place on

analyzed

markets. The biggest difference was noteBolish market, where pellet prices from ApriD20(132€) were

lower from the highest prices by 93% (Swn - 255€)) and by 43% from the lowest on the European etafdolland-
192 €), which is a prove for pricgise competitiveness of Polish producers. Foreftasthe upcoming years shows tl
pellet prices for large heating systems will bermk out amor various countries. While prices of fuel assigned

individual

households will depend @Rorts Wood Resource Quarterly 2009]. Due to ecanorises many house owne

for example in Germany, recently decided to chamggting systems what led, not only in this coubtuy also in Austri
and Switzerland, to the growth in pellet pricedity by 4% in comparison to May and by about 22% imparison witt
the analogical period of the previous year [Péllel in the time of crises 2009].
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CONCLUSIONS

1. Sweden, Italy, Denmark, Germany, Holland and Aaséiie among the countries excelling in using pétetnergy
production

2. European pellet market is divided into its recipseand suppliers. Among the major suppliers ther&stonia (370
000t/annually), Poland (305 000t/annually), and $Rug510 000t/annually), Ukraine (60 000t/annuadpd Belarus
(40 00Ot/annually). Among pellet exporters there atso: Germany (580 000t/annually) and FinlandO(®2D0
t/annually), having a significant product surpli3omestic production is supplied by import in DenkngB90
000t/annually), the Netherlands (756 000 t/annjialingland (556 000 t/annually), Sweden (400 O@dwally) and
Italy (350 000t/annually).

3. 25-30% market increase forecast for 2009 in the DEnmark, Sweden, Germany and Austria creates @acehfor
potential price-wise competitive producers and etgge from Poland, providing that product high dwalis
maintained.

4. Dynamics of pellet market development in Europd té determined by the structure of its recipiefitscase it is
dominated by institutional and industrial consunragsd development may be expected.
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Katarzyna Mydlarz, Marek WieruszewsKi

UTILISATION OF RENEWABLE ENERGY SOURCES
IN WOOD -INDUSTRY ENTERPRISES

Abstract: The energy crisis observed in Poland as well anany other countries in recent years made man\sideeci
taking persons realise — in particular those framogean countries - the need to look for new ensogyces.

This study aims at showing possibilities of utitiea of alternative sources of energy, especiallhe wood industry, and
at presenting potentials for waste which is createslood processing enterprises.

Key words: energy sourcesyood,timber industry, waste

INTRODUCTION

Increased demand for energy, both in developeddandloping countries, as well as pressures onifigigmissions
of noxious compounds into the atmosphere causewimy interest in renewable energy sources. InBhpean Union,
energy derived from renewable resources constiautesre and more important component of the overadrgy balance.
This is understandable in view of a continuous traent of industry which, from year to year, ireses consumption of
shrinking, non-renewable energy sources — oil, ooalatural gas.

Diversification of energy sources leading to insegh proportions of unconventional sources makesisleeof local,
unconventional renewable resources attractivepdine up new perspectives for small electricity-gatireg plants which
are strongly supported by economic policies ofElneopean Union. Last but not least, it can libeeatgven country from
imports of conventional sources of energy and douite significantly to energy stabilisation in camwhs of changing
political and economic environment in the world.

*pr. Eng. Katarzyna Mydlarz, Dr. Eng. Marek Wierussgi, University of Life Science in Poznan, kmszi@up.poznan.pl, mwierusz@up.poznan.pl
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DIRECTIONS OF DEVELOPMENT OF ENERGY RENEWABLE SOURC ES IN POLAND

Energy renewable sources (ERS), primarily due #@rtharmlessness to the environment and inexhdestidture,
have recently been gaining in importance and pojpularhese are features which distinguish thenmfroonventional
sources which, as demonstrated by many experts, baagme completely depleted within the next fewades. The
popularity and importance of renewable energy ssilave certainly been greatly helped by EU reguistand directives
determining their proportions in the total fuel-eme balance of a given country. According to thetrdggy of
Development of Renewable Power Engineering” andgtihveernmental document “Climatic policy until 202@oland is
supposed to increase the share of renewable enerdy 7.5% by the year 2010 and up to 14% by tler 2620. The
above targets constitute an enormous chance npfamthe utilisation of natural resources but disothose which are the
effect of human activities (Strategy of developme2002).

The basic renewable resources include: solar, @mdrwind energy, geothermal sources as well andse which, due
to possibilities of its utilisation in all climaticonditions and in all part of the country, appetrse the most likely
direction of development.

Biomass belongs to the most frequently utilisedtemporary sources of renewable energy. It can occuarious
physical states, although for energy purposesibst frequent state of biomass is solid. “The bagmass solid fuel is
forest biomass (fuel wood) occurring in the form ofiunks of wood, round timber, chips, briquetfes|ets and wastes
from forests in the form of substandard timber:nistees, poles, small branches, bushes, brushwaampstas well as
wastes from wood (sawdust and shavings) and pulpdvirmdustry — black liquor” (Energy from renewablaurces 2008).
Another group of fuels are materials derived framfing biomass plantations intended to producegetiermaterials, for
example fast-growing trees such as willow tr8ali vinimalig. This kind of energy source allows managing &iitile or
contaminated land on which it is not possible towgredible plants and to utilise wastes createdniojstry, especially
wood industry (www.bimass.org).

When selecting biomass as a source of energyritpsrtant that its burning, in contrast to the bgnof fossil fuels,
is neutral for the environment. The emission of,@Qring biomass combustion is equal to the amoficadbon dioxide
plants took up during their growth, so the finaldn&e is zero. In addition, ashes that developnégrocess of biomass
incineration provide an excellent fertiliser whicain be used to fertilise cultivation of edible pa(Demianiuk L. 2002).

Biomass is utilised mainly locally where no trandpand storage in the form of reserves is necesshigh, in final
account, increases heating costs and, consequastty,costs which have to be paid by an enterpksgure 1 presents
production of renewable energy in Poland in y@8&@0 to 2007.
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Fig. 1. Production of renewable energy in Polangears 2000 to 2007 in thousands of tons (ton ofvedent oil)
Source: own elaboration on the basis of data frbmMain Statistical Office — GUS

It is evident from the diagram that the productafirenewable energy derived from biomass constttiie highest
proportion among all alternative energy sourceBatand. According to GUS data, the proportion a@iéss in the total
production of renewable energy amounts to approdim®0%, whereas, for example, the share of wimergy does not
exceed 1%. However, taking into consideration avgrg interest of investors in construction of wimills, as observed in
recent years and shown in the diagram as a smialirbwing proportion of wind energy in the totaleegy balance, it is
fairly likely that this production will be far grézx in future. However, despite these predictiansntities of wind energy
in Poland will certainly not equal the amount oergy derived from biomass since high investmentsciosolved in the
reconstruction of the network infrastructure anchstouction of windfarms as well as constraints emed with the
availability of land characterised by appropriaiedfactors will prevent it (www.biomass.org).

CURRENT SITUATION IN WOOD INDUSTRY ENTERPRISES

The increase of prices of traditional energy casrigbserved in recent years forces entreprenetirsrdd limit their
consumption or to look for alternative sources.sRBituation is observed, among others, in enterpiis the wood industry
sector. In spite of higher costs of energy andihgathese companies still find themselves in aegodmfortable situation.
As manufacturers of wood articles, they generagpiitant quantities of waste which used to posemsiderable problem
in terms of their rational management before anichvhow can be and actually are easily utilised,ewample, to heat
buildings, factory facilities or heating water fbie needs of the enterprise.
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Figure 2 presents biomass utilisation in industigiast the background of its total consumption ataRd in 2001 —
2007.
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0O wood industry m painting and paper industry

Fig. 2. Biomass consumption in wood and paper ittgwigainst the background of its total consumptioRoland

in 2001-2007 [inrJ).
Source: own elaboration on the basis of data froemMain Statistical Office — GUS

It is evident from the above data that the woodigtdy alone utilises approximately 30% of the bismased in the
entire industry and together with paper and pripiimdustries, its proportions amounted from 88.502001 to 92.4% in
2007. This significant biomass consumption in pagrel wood industries was the results of the spdtsifand potentials of
these two branches of industry.

Enterprises of primary wood processing are in areptionally favourable situation since wastes whaoh obtained
there can be utilised both in a non-processed formbe used as initial material for bio-fuel prodant Direct waste
utilisation for energetic purposes is not alwaysgiole due to the level of moisture content or fibren of the waste
material. In addition, non-processed raw mateiétisn exhibit worse thermal properties and, themsfthey are subjected
to various types of processing. The most frequeerations employed for the purpose of turning ptaaterial into solid
bio-fuels include: drying, grinding, granulationdabriquetting. Sawdust, wood shavings and barkaameng the most
frequent wastes which develop in the course of woedhanical processing with the estimated quanfity million tons
per year with only about 49% of this material beirnijsed for energetic purposeBdmianiuk L.2001, Hejft R.2002). It
should be remembered that the amount of createtesvpsssible to utilise as sources of renewableggraepends on the
achieved material efficiency of individual sectarf industry, conversion processes, specific asstsias well as
technological production conditions. So these fisctxert a decisive influence on the level of raaterial utilisation and,
hence, on the proportions of produced wastes. Ebaimglices of the obtained efficiencies in primamocesses of
coniferous as well as oak and beech timber are slhiowigures 3 and 4. The obtained material efficies in processings
in this branch of wood industry illustrate cleathe proportion of waste materials developing incpssing operations.
These considerable proportions — sometimes reaehviag 75% of the volume of the processed timbawovige one of the
largest biomass sources for energetic processegiHs. 1993, 2006).
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Wastes of plant origin, e.g. sawdust or wood shgsjigonsist of particles of varying sizes; pine dast is made up of
31.3% particles stopped on the sieve with 1.5 xmiB mesh, 13.5% - with 3 x 3 mm mesh and 15.4% ®ith2 mm
mesh providing good material for briquetting or rgrkation. According to the BN-78/1135-04 standaadyriquette is a
cylinder or cuboid with a diameter of 15-30 mm asé side of 60-120 mm, whereas granules are cyirmtecuboids with
a diameter or base side of 15 mm. The initial nnoéstontent of the raw material for solid bio fpebduction should be in
the range of 10% and the obtained ash contenvelametric mass (density) at the level of 600kg#rshould not exceed
0.7%. If the above-mentioned parameters are metathieved calorific value should be about 19 MJ/kg

Among the most popular energetic products are tsellghose shape resembles small briquettes. Thegbesity
pellets are manufactured from pure timber sawdutowt any additives and are characterised by aBétitmoisture
content, volumetric mass of approximately 600ktgmd calorific value of about 19 MJ/kg. The granelst made up of
sawdust, shavings, chips, wood bark as well ag etlhastes from timber processing. It does not condaiy substances of
glue type or lacquers and the only bonding substascnatural adhesive. Next, the raw material isught to a
homogeneous form, pressed under the pressure af 46660 MPa and extruded through an appropriaeddimeter and
dried.

Although the processing of waste biomass faciktate energetic utilisation, it is an expensivegass. Despite this,
the advantages of the new fuels, i.e. their in@@akensity and heat of combustion, absence of €@ssions as well as
smaller NQ and SQ emissions all cause the interest in techniqudsoofuel production to be on the increase.

Table 1 presents literature results of investigetiooncerning heat of combustion carried out fégcted materials at
0% m - moisture content for dry matter of the f(@bidziaski 2002, 2004).

Table 1. Results of investigation concerning héaoobustion carried out for selected materials

Material heat of combustion heating value
[MJ/kg, MI/l, MJ/ni] [MJ/kg, MJI/l, M/

Spruce sawdust 18,89 17,58
charcoal 31,55 30,23
hard coal 32,82 16-29
furnaceoil | - 41-46
natural gas 38,147 34,43
pellet 19,5 18.6
paper (waste) 17,05 16,39
bark: oak 19,05 17,51

birch 23,37 21,86

alder 21,73 20,31

willow 18,19 16,76

pine 21,08 19,66
Straw:  rye 17,78 1712

rape 19,14 17,82

buckwheat 20,12 18,76

Source: Own elaboration on the basis of heat oftmstion and calorific value of the examined matsrfar fuel dry matter.

It is evident from the above comparison that chalré® characterised by the highest calorific vadie30.23 MJ/kg
with waste paper as the lowest — 16.39 MJ/kg. Eongarison, the calorific value of hard coal amount27-33 MJ/Kg,
brown coal — 25-27 MJ/kg, fuel oil — 41-46 MJ/kgdagas — 35-49 MJ/RgThe energetic value of pine sawdust at the level
of about 17 MJ/kg or pellets of about 19 MJ/kgas/ér in comparison with the remaining sources. Kibedess, the use of
biomass, due to low utilisation costs and ecoldgfeators, places this material at the same levekwen higher in
comparison with conventional raw materials andyfjuktifies its utilisation in energy sectors.
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RECAPITULATION

Renewable energy sources have been increasingiyngain importance in recent years, but in spitetho$, their
potentials are still not fully utilised. It is ewdt from literature information that in Poland ttexhnical potential of
renewable sources constitutes nearly 90% of theaddrfor energy of which the biggest one — apamfgeothermal and
solar energy — is attributed to biomass. In the @dssuch a popular source of energy, all oventbdd, as biomass, apart
from energetic considerations, another equally i@ factor is the possibility of utilisation ofq@luction wastes which,
from troublesome materials for many enterprisepgeesilly in wood industry, have become a valuabltemal and a
source of additional income.

When justifying the need to increase the shareR$ in global energy consumption, attention is alsown to the
depletion of conventional sources of energy andlogital considerations which, in the situation afntinuous
environment contamination and the ever growing gletarming, provide a serious encouragement arodipyri
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Zderek Novak, Roman Zaménik, Ludmila Hromkov&®

RiZENi ENERGETICKYCH PROCES U S CILEM SNIiZENi NAKLAD U FIRMY
ENERGY PROCESS MANAGEMENT TO REDUCE COMPANY COSTS

Abstract: The paper focus on energy processes, their managemeé possibility of cost savings. The targethaf €nergy
processes is defined. These processes belong physupcesses as the one of the part of procesirgpl(main/core,
control and supply). The paper describes procesibdhe view to their inputs (energy medium), owgyenformation and
the final customer. The next view considers orgatios structure and processes passing through it.

Key words: energy costs, cost savings, process, process em@mead, process target, process matrix, organiziltion
structure, subsidiary processes, administrativecgeges, energy processes, duplicate activitiesit,irqutput, process
owner, process customer

UvoD

V souwasném ekonomickém prostli, zmitanym recesi, firmy j&Sintenzivreji obraceji svou pozornost smem k
Usporam energii.

Tato oblast je, se svymi mnohdy nepopsanymi (nepwepymi) procesygernou ovci nejen velkych vyrobnich
podniki. Plytvani energiemi, distrildai ztraty, duplicitni aktivity a ndfklad nespravé nastavené plany revizi a kontrol
neumoduji optimalizovat naklady na energigispvek se zabyva podpnymi energetickymi procesy, taktéz nazyvanymi
administrativnim, jejichiizenim, pinosy a bariérami zavédi. Nahlizi taktéz na energetické procesy a sulgssoc
z hlediska jejich vstupu, neboli médii, dale paksthiki, informaci a konéného zakaznika. Neni zapomenuto ani na
moznosti Uspor naklddvcetns identifikace oblasti, kde je mozno tyto nakladizemat a chovani vybranych energetickych
nakladi v doke krize. V dalSimcasti pispivku je uveden kratky pohled na organizéa strukturu procesni firmy.
V Utvarech energetiky logicky probihaji dalSi aktivtvorici proces jak je nd&p administrativa, legislativa, reporting,
nakup, prodejiizeni lidskych zdrdj, systémové zabezgeni, aj., ale odkthto aktivit je v fispivku abstrahovano.

1. PROCESNIRIZENi (ENERGETIKY)

Dle Petra Matiika ze spolénosti Logica s. r. 0. by se samotnym proceskiranim ngly zabyvat spolénosti, které
jsou v dobré ekonomické a trzni pozici s cilemhejzlepSeni. Firma v problémechize takovouto zrnou v gipad
dopuséni se implementmich chyb svoji situaci vyznamirzhorsit. Toto tvrzeni plati v energetice dvojnasidnutné mit
na pandti zachovani redundanci u vSech druhédii nejen z itlvodu zachovani plynulosti vyroby, ale i bezpesti.
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Procesnfizeni Ize charakterizovat maximalni snahou o iteigtinnosti mezi jednotlivymiidicimi jednotkami, které
funguji do zn&né miry autonom#|[5].

DalSi autdi popisuji procesnfizeni jako systematickou identifikaci a managenpentes pouzivanych v organizaci
a zejména jejich vzajemnéigobeni. Procesniizeni je definovano jako metodologie pro hodnocemialyzovani a
zlepSovani kifovych proces, zalozena na pigbach a fanich zakaznik[1].

Bohuzel se firmy vyuZzivajici procestizeni zamsiuji prednost® na hlavni procesy a potimé odsouvaji na ,druhou
kolej“. Ale bez podpory a zaji&i podminek pomoci poémych proces by hlavni nebyly schopny efektig¥rfungovat.
Energetické procesy gato skupiny podfirnych/administrativnich procégako jedny z nejtlezitgjSich.

.Energetika je srdcem vyroby.“ ,Energetiku z&tnanci jinych Gtvar nevidi, jsme na zemi, pod ni i ve vzduchu.”
.Nesmime si dovolit sebemenSepuSeni dodavky médii.” Takto popisujiiputvar doteni zamdstnanci.

Chceme-li hoviit o procesnintizeni energetiky, musime si rfad stanovit cil, kterého chceme dosahnout. Cil musi
byt SSM.A.R.T., tzn. fesr¢ formulovany (specific), ®fitelny (measurable), adekvatni peltdm organizace (aligned),
realny (realistic) &asow ohranteny (timed).

Hlavni cil procesnihoizeni energetiky fizeme tedy charakterizovat jakéasné zaji$ni energetickych dodavek pro
plynulou vyrobu v paebném mnozZstvi, co nejvyssi kvala i nizkych nakladech. DalSi atributy, kterymi jelia se
zabyvat, jsou: vlastnik procesu, zakaznik, vstyptup a zptna vazba.

Mozné zobrazeni vztahmezi procesy a jejich ciliimasi nasledujici matice (viz Tab. 1)

Tab. 1. Matice procésa cila

Cil1 Cil2 Cil 3 Ciln
Proces 1 1 3 0 X
Proces 2 2 0 1 X
Proces 3 0 0 3 X
Proces n X X X X

0 - proces neovliwije cil
1 - proces mirdovliviuje cil
2 - proces ovlitiuje cil

3 - proces vyznangovliviuje cil
Zdroj: vlastni zpracovani

1.1 Frinosy procesnihdtizeni energetiky
Rizeni energetickych prodestinese mimo jiné i:

* moznost analyzovani prodegejich msfeni a optimalizaci

» zvySeni rychlosttizeni distribuce energetickych médii a zkraceniydutezvy pozadavkvyroby

* snizeni naklall (persondlnich, naklédenergetickych ztrat, aj. viz Kap. 4.)

» zvySeni vykonnosti energetiky

» zlepSeni kvality komunikace a systémového zabeageneieni a regulace médii)

e zprihledreni distribuitnich cest &izeni toku

» zvySeni jakosti vyroby eliminaci vypaiilk preruSeni dodavek energii

e optimalizaceizeni adrzby

» zlepSeni orientace na zakaznika @dié misto vyroby)

» zlepSeni zapojeni (motivace) zé&tmand, nastaveni odp@&dnosti a pravomoci, rovnaimé pokryti snin, ad.
1.2 Bariéry zavedeni procesnih#izeni v energetice

Bariéry zavedeni procesnili@eni je nutné analyzovat jizipivahach o samotné implementaci. Jedn&edgqvSim o:

» rezistenci zastnané (historické hledisko, neochota ke &mam, obava ze ztraty z&stnani, ad.)

« znalostni bazf

« neodpovidajici organizai strukturd’

* normy a néizeni

» nizky tlak na ISO certifikaci energetické oblagidpiki

e systémové zabezpeni, aj.

%y proces znalosté nenar@nych Ize az 80% pbehu vykonavat &nymi zarstnanci se zakladnim zaskolenim, tzn., Ze pouzepip¥ai: vyzaduje
pritomnost specialista jejich know-how. V procesech znal@st@arocnych, kamradime i energetiku, Ize 60%:jehu procesu vykonavat zéstnanci
se zékladnim zaSkolenim. Podobny ¢roby se ndl objevit ve skladd personalniho zajighi Gtvaru. BZzré se stava, ze vysoce odborni 2amanci
vykonavaji Bzné rutinni aktivity, které mohou vykonavat Zstmanci se zakladnim zaskolenim. [2] Problémemdfunkizenych organizaci je nedostatek
multiprofesionalnich zagstnanei, ktef jsou schopni obsahnout vice znaléstarochych operaci v procesu.

57 Organiza’ni struktury jsou nefitelem proces Kazda zrna organizani jednotky v pibéhu vykonu procesu vytiiaurcity blok, ktery zhorSuje jeho
vykonnost. Negativni dopady Ize eliminovat pomalcérjejich dynamickéhoipazovani. [2]
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2. ENERGETICKE PROCESY DLE VSTUPU
V Utvarech energetiky je organizd struktura pevazrée koncipovana na zakladednotlivych médii vstupujicich do
procesu (viz Obr.1).

odbor Energetiky |

specialisté,
technologove

I oddé&leni Elektro

[ cddiienivoda,
wvzduch

oddéleni
Technologicks para

[ cddilenitdriba
energetiky

Obr. 1. Riklad organizaniho schématu Gtvaru energetiky ve vyrobnim podniku
Zdroj: vlastni zpracovani

Zakladni aktivity:
e odbor Energetiky

= vedeni lidi, Skoleni a certifikace, administrativgporting, nové technologie, ekonomika, systény, a
+ odctleni Elektro

= elektrodispéink, rozvodny, trafostanice, rozvody
* odcileni Voda, vzduch

= recirkula&ni staniceCOV, kompresory, tlakové nadoby, potrubi
e oddleni Technologicka péara

= redukeni stanice, parovody, tlakové nadoby, aj.
« odcleni UdrZba energetiky

= opravy potrubi — swavani, opravy zZdzeni — kompresory, atd.

Z uvedeného je patrné, ze hlavnim vstupem (z pahteédii) do procesjsou:

« elektricka energie

e voda

« stlateny vzduch

« technologicka para

Nasledujici tabulka #masi ukazku procésdle definovanych vstup(médii). Na zaklag vyvoje a novych trend
v energetice Ize déle doplnittyné proudni (vtrné elektrarny), sluriai z&eni (fotovoltaické elektrarny) a napvibrace
(hlukové skny).

Tab. 2. Procesy dle vstupu

systém, vybrané
Vstup ndzev procesu cil vlastnik  vystup zdkaznik inf technologie  aktivity/subp y metriky
dodavky Ck/den,
elektrické méfeni a regulace, Cx/a_média,
energie pro kontroly, revize, Naklady, Q_zam.,
plynulou vyrobu preventivni Udriba, opravy, €as, tetnost kontrol
Nékup, a administrativu systémavé zabezpeden, arevizi,
transformace a v potfebném centrilni rozvodna, reporting, vedeni lidi, Q_paralelnich
distribuce mnoZstvi, podruiné rozvodny, administrativa, legislativa, aktivit,
elektrické optimalnim vedouci  elektricka vyrobni technologie, rozvodny, ekonomika, hasigsky Q_unifikovanych
elektrickd energie 110k energie parametru apii  odboru  energie 6kV  externi odbératelé AISYS trafostanice  dohled, ... aktivit
VEasné zajisténi
dodavky
stlatenéha Ek/fden,
vzduchu pro méfeni a regulace, Cx/a_média,
plynulou vyrobu kontraoly, revize, Naklady, Q_zam.,
v potfebném preventivni udriba, opravy, £as, éetnost kontrol
Vyroba, mnoZstvi, systémoveé zabezpeceni, arevizi,
transformace a optimélnim reporting, vedeni lidi, Q_paralelnich
distribuce parametru a pii vyrobni technologie, tlakové administrativa, legislativa, aktivit,
stlateného nizkych vedoucl  stladeny nevyrobni technologie, nédoby, ekonomika,hasiésky Q_unifikovanych
vzduch vzduchu nakladech. odboru  vzduch 6 Bar externiodbératelé HELIOS potrubi dohled, ... aktivit

Zdroj: vlastni zpracovani

3. ORGANIZA CNi STRUKTURA PODNIKU A PROCESY

Organiza&ni struktura procesgniizeného podniku je t¥ena procesni strukturou firmy (horizontalni) a ébweu
strukturou (vertikalni), ktera procesni struktuadporuje. B zavadni procesnihdizeni do firmy je nutné odhlédnout od
stavajiciho, tradniho modelu. Jef¢ba pehodnotit vSechny vazby a vztahy, formulovat spéguopisy pracovnich mist
véetns znalostni baze jednotlivych roli, nastavit kompetea odposdnosti, utit vlastniky proces. Neni cilem popisovat
jednotlivé typy organizmich struktur. Podnik bude vzdy postupovat dle Bvgwznosti a péeb. Zavadni procesniho
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fizeni je neko&icim procesem. Ten, kdo tvrdi, Ze méa podnik jizezkané procesitizeni, hovei o process mrtvé firms.
Z nasSeho pohledu se jevi nejvheiim zakladnim stavebnim kamenem maticova orgénizstruktura, kde je ale nutné
citlivé prehodnotit pravomoci mezi jednotlivymi manazery anfadefinovat vlastniky procés NejwtSi zastoupeni ve
vyrobnich podnicich ma liniova, linigvstabni, divizni a maticovy typ struktury. V Gtvelneenergetiky pakigvlada typ
liniové Stabni organizmi struktury koncipované dle vstupu, resp. médiaaesu.

Orientace na procesriizeni je jednim z kiovych dogmat satasného managementu. Orgatiidauspdadani
organizace Uzce souvisi s nakladovimenim a kalkulacemi. [4] Spravna orgariziastruktura Gtvaru energetiky je proto
prvnim krokem Gsgchu k Uspordm v oblasti nakiad

4. POHLED NA NAKLADY

Jednim z hlavnich dilkazdého podniku je trvalé snizovani naklafnergetické naklady patsvym podilem mezi
nejwtsi a skryvaji obrovsky potencidl Uspor. Procesmideh utuje aktivity, které mizeme ndfit a pifadit k nim
materidlovou pdebu tzn. je mozno k nim nasledpiitazovat i naklady a vynosy. Cestou jak poznat nkfadcesu je
vykazovat je podle skuteého divodu jejich vynalozZeni, ne na misto jejich vzniktimto zpisobem odhalime to, co
vlastre v podniku @lame.

Moznosti je pechod od pevladajiciho funéniho zpisobu fizeni, vyznaujicim se dlenim prace mezi furdai
jednotky vytvdené na zakladjejich dovednosti, k procesnimuigobuiizeni firmy a také naklad Firma pak tedy neni
fizena patbami jednotlivych funénich jednotek ale orientaci na vysledek prace (ktd Prace neni vykonavana
separats v odclenych funknich jednotkéach, ale naopak jimi protéka. Cely &ysie pakiizen potebami zdkaznika,
zpravidla formourizeni interakci a rozhrani, coz znameizéni produki a meziprodukt. Pi procesnim zfisobu dochéazi
ke zlepSenim obvykle optimalizaci a zjednoduSerdhdho toku prace. [3]

V nasledujicim pehledu jsou uvedeny vybrané piestky a oblasti, ve kterych Ize hledat Gspory (b T3).

Tab. 3. Prosedky a oblasti Uspor

Prostiedek Cil (vybrané oblast snizeni nakladi)
odpovidajici nastaveni pracovniho harmonogramu ddoemt
duplicitni aktivity headcount
systémové zabezpeni investice do oprav a udrzby, headcount
optimalizace distrib&énich cest energetické ztraty, nakup médii
outsourcing neefektivnictinnosti headcount
ptesné tydenni plany odti energii, odpovidajici odbovy diagram sazby energii - nakup
rcjgr\;)ea:jeeclgn;l)on%ﬁ éfsc;;?;g(l)tgg(a, vibhai s€ny, wtrné elektrarny, novy typ nakup a vyroba médif

Zdroj: vlastni zpracovani

Nucené omezeni vyroby a neémé snizovani naklads sebou ovSem také nese kontraproduktivni efelaio
priklad mizeme uvést zvySeni nakiada energii vliivem nerovno¥fmého odbru, zpisobeného vynucenymi odstavkami.
Tento giklad bude demonstrovan na nasledujicich jednodichyafech.

10 q
a4

& 4

Hakady

Obr. 2. Vyvoj energetickych naklagti neperusené vyrob
Zdroj: vlastni zpracovani

Obr. 2 zachycuje naklady na energi& peperuSené vyroh OdkEr energie v této situaci je nastaven riadem
dohodnutém objemu s distributorem, a proto je takékovana konstantni zvyho&ima sazba, coz umiidje také
dodavateli energii efektigsi planovani a zatizeni energetické.diti odstavkach vyroby, které maji za cil jednak ornezi
vyrobu, aby se nevyrélm na sklad, a jednak u$itenergetické naklady, tak dochazi paradokrsituaci, kdy vykyvy
v odbérech energie i odstavce vyroby, ip najiz€ni nové vyroby {ervena kivka na Obr. 3) atd. znamenaji nedodrzeni
dohod s distributorem energie, ktery na toto reagjySenim sazby za energii. Ve svéfislddku se potom zvySuje i
primérna sazba za energii (zelengmusSovanaipdmka Obr. 3), coz zvysi také celkové energetickdauy.
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Naklady

VAR VAR

cas

Obr. 3. Vyvoj energetickych naklagii odstavkach vyroby

Zdroj: vlastni zpracovani

ZAVER

Zavedeni procesnihfizeni v Utvarech energetiky vyrobnich podnikeni jednoduchou uUlohou a jedna se o trvaly,
nikdy nekorici proces. Mze vSak jist prinést nemalé Uspory v ndkladech a umozni mj. sfisidkontrolu afizeni gchto
Utvari. Oblast podfrnych proces je dosud ,zanedbavanoutasti procesh fizené firmy. Energetické procesy pat
k dulezitému stavebnimu kameni fungovani vyroby a plkajako celku a zaslouZzi si proto velky podil porsti.

Summary: In the current economic environment, suffefrom recession, the companies are even maemsively
turning their attention toward energy saving.

The implementation of process management in theggrdepartments of manufacturing enterprises isansimple
task and it is a permanent, never-ending procesgieier, it can certainly bring considerable saviimgsosts and enable
i.a., facilitating the control and management @fsth departments. An area of support processal &"steglected” part of
a process-driven company. But energy processeanaraportant building stone of production functiogiof the enterprise
as a whole and therefore deserve a large shateeafian.

This area is, with its often undefined (unmappet)cpsses, the black sheep of not only large mathufag
enterprises. Wasting energy, distribution losseglidate activities and e.g. incorrect settingsptains for revision and
control do not allow optimizing energy costs. Tlaper deals with supporting energy processes, aledcadministrative,
their management, benefits and implementation dxarit also takes a look at energy processesuwngreocesses in terms
of their entry, or the media, as well as ownerfrmation and the final customer. Nor are forgottes possibilities of cost
savings, including the identification of areas whiris possible to reduce these expenses, andicbpfiselected energy
costs in times of crisis. In the next part of ttaper is given a brief insight into the organizagibstructure of a process
company. In energy units logically take place othetivities forming process such as e.g. admirtistna legislation,
reporting, purchasing, sales, human resource marage system security, etc. However, these adwitire in the paper
abstracted.
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Jan Parobek, Hubert Palus, Vladislav Kapufa

INTRODUCTION TO WOOD MATERIAL FLOW ANALYSIS IN  SLOVAKIA

Abstract: This paper deals with the issue of wood mateldal analysis in the Slovak Republic. Theoreticghraaches of
monitoring wood flows as well as partial resultsl aaeas for future research in this area are adlin
Keywords: material flow analysis, wood, wood assortmentspavproducts

INTRODUCTION

The forest provides production and non-wood-pradadunctions which contribute to maintaining amgprovement
of the life quality worldwide. The sustainable dieyenent links economic, environmental and socialettgoments issues.
The share of the forestry on the GDP (approx. 3s%pt so significant. In spite of this fact Sloiakelongs to the most
forested countries (42 %) in the Europe. Slovakneawny and society have passed through many changegdhe last 20
years.Thought new circumstances did not influence woodpluand it structure significantly, the changingnket
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environment and traditional socio-economic factoflienced relations between supply and demanchemood market.
Present trends, market conditions, actual econamis@nd open trade possibilities determine targd extent territorial
structure of roundwood deliveries not only interoa&lly but also on regional and domestic markets.

MAIN COMMODITIES SUPPLIED TO THE WOOD MARKET

According to the valid Slovak Technical Standatus toundwood is categorized into timber assortmdrite criteria
for classification are based on the tree spedimher dimensions (length and diameter) and theemas of wood defects
(quality). Each quality class includes timber faarticular use within industrial processing or ftretfinal use. For
coniferous and non-coniferous wood, these standdigismguish the following quality classes of ass@mnts: I. quality
class - veneer logs (used for production of slieedeer), Il. quality class - veneer logs (usedpimduction of rotary cut
veneer), lll. quality class - sawlogs, V. qualdiass - posts, pit props, poles, and other indalstrood, V. quality class -
pulp wood for chemical and mechanical processWig,quality class - fuel wood. In foreign trade agbns, timber
classification standards of foreign timber markats also used. Apart from the dominant wood assrsn(sawlogs and
pulpwood), whole lengths, wood chips and standimdpér are also offered to the market.

MATERIAL FLOW ANALYSIS

The analysis provides relevant information aboet ¢bnsumption of wood as a material. Monitoringmafod use
could be problematic for final productions of sfieccommodities, as well as, semi products as wwadte, which could
be use for next processing. This is important imf@tion since final data of products and materiatssamption are hard to
obtain. The aim of this study is to describe thehoeé of wood and wood products flows in Slovakiaorder to analyse
wood flows in Slovakia it is important to identifgain wood and wood products uses and the main ftbersvood passes
on its way to the final consumers.

Wood flows could be described by three dimensidree first dimension is territorial and indicate tbrigin or
destination of the wood and wood products flowsridstic or foreign). The second dimension is a pecbéichain or life
cycle dimension accounting for direct (as inputy andirect wood and wood products flows. The thilichension is
product dimension which describes enter of woodwadd product to any wood processing (or otherustds or not. (if
wood and how much of wood is used or unused).

Material flow analysis can (MFA) can be expressgddur criteria (according to the classificatiorinmiples). The
first is a comprehensive perspective which focuses socio — economic system and ecosystem. Tldes reference
system (global anthroposphere, national or regisystiem etc.). The third criterion refers to exaation of material flows.
The first socio-economic perspective includes ‘ltotaterial metabolism”, energy flows or specificteréals. According to
ecosystem perspective the flows are compared turess availability, changes of natural stockspgiifon capacity or
reference flows within the natural system. The, l&strth criterion involve the time aspect and floavs are defined in
mass units per time period. In the special casedi¥idual need oriented MFA, the system under gtisdadditionally
related to an individual need (e.g. wood resourdd§)A describes such subsystems as networks ohieadhor economic
processes, which are linked by material flows (B@icaend Brunner 1991). It applies a general mathemaladescription of
the process network based on the wood flow. Beybisddefinition, it is a generally defined methdbbaing for a large
variety of system’s definitions as well as an imggn of various modelling approaches. Severafetéht model
approaches were introduced to describe the deveopaf material stocks. Economic parameters canddeded into this
general model by adding financial flows (expensespme and value added) and financial stocks (firnassets).
Mathematical description and calculation of theeriat flows - the mathematical description of MFAsdribes the system
with variables given by the systems analysis. ltised for data simulation (e.g. calculating thet lestimates of wood
supply) and modelling. MFA systems are fully deised in time and space with system variables. Balamtume can be

described by the following general equation:
dm’ , ,
=N A -5 A [1]
ar " LA LA

r S

M (j) (t): amount of material in Wj (wood harveggin
Arj (t): material flow from Wr to Wj (wood productnd semi products)
Ajs: selected balance volume (process)
Balance equations describe the general interact®eagarding materials, elements and energy, that ifh@vs equal
the output flows plus net accumulation.
The balance equation is generally also valid foaficial flows. For processes with financial assetscan either
model financial flows equivalent to cost calculatior neglect financial assets and net accumulatiche mathematical
description by estimating expenses and incomes.

PRODUCTION AND CONSUMPTION OF WOOD

Changing environmental situation and transitioralbfsector of Slovak economy to a market econonmsequently
increase the importance of forestry industry. Tikia guarantee of the ecological and balanced +#untitionality of the
forest and emphasis on its public welfare functiarmservation, wood and non-wood production. Fguillustrates a
simple wood flow. Only wood (total production) amebod assortments (logsas a sum of I. - Ill. quatitasses,
pulpwood - IV. quality class, other industrial ralwood - V. quality class and fuelwood VI. qualitjags) are taken into
account. A share between coniferous and non cani$eroundwood harvested in Slovakia changes eweayaccording to
the volume of accidental felling. In general padfitview amount of consumption (C) is smaller thanduction (P). The
main wood assortments are logs and pulpwood reptieagenore than 80 % of all production.
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Fig. 1. Production and consumption of raw wood ggssents in the year 2007

INTERACTION OF WOOD FLOWS - INPUT VERSUS CONSUMPTIO N

To describe interaction between input and conswmgif wood several indicators can be derived.

Input indicators: Direct wood input (DWI) comprise®od used in the forest industry for further pssieg. This
equals domestic production plus import. Total wogzlt (TWI) includes additionally the unused donestsources. This
is wood moved by extraction but not entering to et processing (DWI + unused domestic extractidiofal wood
requirement (TWR) includes also indirect flows asated with imports and therefore taking placesother countries
(TWI + indirect flows).

Consumptions indicators: Domestic wood consump{ibWC) is described as DWI minus export. Total wood
consumption (TWC) is TWR minus export and theiriact flows.

The relation between input and consumption of rewomtl indicators during the years 2003 — 2007 iciilesd in
figure 2. The windthrow disaster (end of the ye@®4) had significant impact to the accidental figjlin 2005 (DWI and
export was increasing). According to higher valdeerported comparing imported wood DWI is alwayeo®WC.
(considerably in 2005). However, long term develepbof the wood production is rather stable (ligisteasing).
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Fig. 2. Roundwood input versus consumption in Sevduring the years 2003 - 2007

CONCLUSION

The paper presents the introduction and partialliesf wood flows analysis in Slovakia. Methodofogf TWR and
DWI indicators calculating could be based on usitger national or international databases. Atptesent time it is very
difficult to calculate indicators as TWR or TWC migiavailable official data (national and internatibstatistic databases).
The paper outlined possible ways how to analyseeamatliate wood material flows in the Slovak Repibli
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Tomasz Parys

SELECTED WEBSITE DEVELOPMENT TECHNOLOGIES
USED IN FURNITURE INDUSTRY PORTALS AND VORTALS IN POLAND

Abstract: In this study the selected website developmentnglogies were introduced. It shows the short profi
furniture industry internet sites. The principatpaf this study is the analysis of these sitearafingle of technologies used
to build them, together with the synthetic discassf received results.

Keywords: website development technologies, furniture ingushternet portal and vortal

1. INTRODUCTION

Internet has currently become a common communitatiedium, used in all fields of human activity. Bvé many
tools have been created to support the Internetebesmmunication, websites have remained the nogsilar of them. A
website is not only a window to the world, or altdor information exchange, but mostly it provideseans for
presentation of an entity in the net. Thereforelalgout, response speed and content have been beratil more
important. The more attractive is a web page auidisf developed using state-of-the-art technolsgibe more likely it is
that it will be noticed and frequently visited. $hitudy presents selected website developmentdkxdies as well as their
utilization for furniture industry portals and vals development.

2. SELECTED WEBSITE DEVELOPMENT TECHNOLOGIES
2.1. HTML

HTML (HyperText Markup Language) is the basic welntent description language. It is one of the dldesl thus
one of the most widespread web site developmemint#ogies. It employs mark ups, e.g. commands glaceangled
brackets, e.g. <A> also known as tags, which magitiadally include parameters. The majority of taggjuires a
matching trailing tag, e.g. </A>, but there is @aup of tags that do not need one, such as <BR>. HTdVa parsed
language, i.e. basing on tags, the web browsetagisgbuilds) an image of a particular web pagefdature, non-existing
in any other programming language, is that it do@sgenerate errors and potential mistakes madleeitode are simply
ignored [2].

Web pages coded in HTML are plain text files, whinbans that they do not contain any informatioended for a
specific application or platform. They are readalvleany flat text editor. HTML files contain the quer text to be
displayed on the web page and tags used for matpnglements of that page as well as its formatiingcture and links
to other web pages and multimedia elements [1]s Thia document description language — it contairset of tags
describing its structure, layout and formattingvafious objects on the page. IT is also independ&ttie hardware and
software platform,

2.2. XML

The XML (Extensible Markup Language) language cstissonly of some core expressions. While creatmeisiL
document, contrary to HTML no fixed set of tagsi$&d. Instead, custom tags are defined, which eassigned with any
name. Therefore XML is also described as an extdedprogramming language. This is where the powet the
flexibility of XML comes from, as this formats alls to simply store any data. By separating the frexh the form, one
may focus on the data itself. XML is in practicegeoup of script languages compatible with requiretseof that
specifications. By using a common XML format, notmpeograms can easier exchange data and the inflormpublished
can be more easily processed. The language permetsoming the compatibility gap between many cotepaystems,
allowing their users to quickly and more easilyrsbdor and exchange various types of data [4].

2.3. XHTML

The specification of the XHTML (Extensilble HypeneMarkup Language) does not describe any tagsnly
defines changes, which shall be introduced to a Hddcument, so that it becomes a XHTML documentpiactice,
there are very few differences between XHTML andMLT The differences are only limited to several nfiad
requirements, which include: the requirement thgt names are written only in lowercase and theimeaent to place
parameter names between quotation marks. A coyreotistructed XHTML document is de facto compatibiiéh the
XML specifications. XHTML-compatible documents, uiep validation, i.e. checking whether they areualty compliant
with that specifications. XHTML documents must manimously interpreted by other users without ampfems. This is
in the interest of every user, as the standardesl in general e-commerce (e.g. by Internet shops).
2.4.CSS

CSS (Cascading Style Sheets) are an extensionhwhfelpful in web page development. Style shekdsv authors
to apply typographic styles and instructions taredats of a web page. The word “cascading” detersnimieat happens
when several sources of style information competer @an element of a web page. Using style sheetgide greater
control over the web page layout and at the same &llows separation of the web page content ftematructure. Using
style sheets, it is possible to specify traditioatitibutes, such as font size or inter-line antéricharacter spacing. Style
sheets also provide methods for determining indiemts, margins and positions of elements. MultiflEML pages can be
linked to a single style sheet. This means thatamty a single change may be made, that will efesath copy of the
respective element on one web page, but alsopibssible to apply changes on hundreds or thousaihdgb pages by
editing a single line of a style sheet only. Thalgof CSS creators was to combine flexible meanwell page styles
control and means for controlling individual elerteean web pages with a relevant style hierarchy [1]
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2.5. JAVASCRIPT

JavaScript is a client-side scripting language,civhadds interactive features to web pages and tsemmab site
developers to control various aspects of web brovegperation. JavaScript allows additional link infation to be
displayed, development of effects related to maugsor movements, altering web page contents aicaptd a pre-set
conditions, random generation of web page conteailing content into new web browser windows araimis and
repositioning of elements on the web page using. ©&®e of the JavaScript language is only incidgnsamilar o the
name of Java programming language. Despite somigastias in the syntax of Java to JavaScript, ey to learn
JavaScript one does not need to know Java. Japa&tdws to add various options to a web pagegushort snippets of
code, with easy to understand syntax [2]. JavaBalipws elements and effects, which are not suppddoy a plain HTML
— such as forms or animations to be included on pages.

2.6. FLASH

Flash technology permits to create a line-art ationalt allows a motion sequence, with accompagysound track
to be created, which is also referred to as moVie advantage of Flash is the very process of mawig line art
generation, which is automated. Also, animatioesiad in Flash are considerably light weight. Flassentations can be
included on a web page or can act as a web pageTfighks to advanced scripting capabilities, appilbn of Flash
presentation is only limited by developers’ imagiioia. Many aspects causes that this is an idebhtdogy for combining
websites and interactive elements. It's significadvantage is scalability, as line art pictures an@nations can be
zoomed-in without loss of fine detail, which causleat it is quire easy to fill the whole browsemdow with a Flash-
scripted interface without causing the sourcetfilgrow too much [2]. The Flash technology includissigned specially
for its purposes, object-oriented programming laggu called ActionScript. It is responsible for coomitating with
external files - both for file reading and writirgfor communication with database and for handéihdrlash events [3].
2.7. PHP

PHP (Hypertext Preprocessor) is a simple to leanguage, which offers exceptional performance figtegration
with almost any database system used, stabilitgtapitity and almost unlimited options for web pagievelopment. This
language is an open source solution, which meaissfiee of charge. The goal of PHP is to allow veswvelopers to
rapidly write dynamically-generated web pages. EHmguage has many applications. In practice, fitaguently used for
collecting data from forms, which are then savediles and sent over e-mail. It is also used forppges of user
authentication as well as to limit their accessddain sections of a web site. It is used for dyitamage generation and
for data encryption purposes [6]. The PHP langusgeserver-side language, which means that the icotthat language is
stored on the host computer serving a web pageecsuvishing to view it. At the time when a useteem a web page
written in PHP, the server reads instructions is tanguage and processes them accordingly. The erecuted by the
server sends its output to the web browser, iridira of a HTML code.

2.8. ASP.NET

ASP.NET is a component of the Microsoft. NET Framswplatform, permitting development, deployment and
execution of network applications and distributgmblecations. It is free of charge technology, whicéin be used for
creation of small applications, private websitesvall as large commercial applications.

ASP.NET is a technology, which allows to easilyateedynamic web pages and to manage them. It isatbet
generation of the original ASP technology, providmultiple improvements and extensions. ASP hasentdelopment
of web sites cooperating with databases a very &eaky However it lacked features of advanced @nogning languages,
such as object-oriented programming, complex cqadetability, XML network services and a class lityralesigned
specially for the Internet or language architecture

SHORT VIEW ON FURNITURE INDUSTRY WEBSITES

A distinctive feature of Polish furniture-relatecebsites is that in majority, these are websitefunfiture industry
manufacturers or commercial companies selling furei During recent years the importance of therh#t as the
potential source of information for wood industryogucts and services recipients as well as forestisd of wood-
processing faculties has increased. Recent appma@nnumerous of websites dedicated to these ¢dpiche Polish
internet [ref. 5] proves the growing interest ie teneral wood-processing related topics.

The present study focuses on a part of these vesbgiamely on portals and vortals. For purposethisfstudy’'s
analyses, the following furniture industry portalsd vortals have been selected: www.meblarstwamhyv.meble.pl,
www.emebel.pl, www.meble.com.pl, www.4meble.pl, wwwmeble.pl, www.infomeb.pl. As a supplement, the
www.stolarstwo.pl portal has been added to the gafuvebsites being analyzed, as this portal cotrerdroadest range
of topics of all analyzed websites and is targetethe forestry, wood and furniture industries. Tvebsites selected for
this study have been analyzed in terms of formedetrtisements that can be found on them.

ANALYSIS OF WEBSITE DEVELOPMENT TECHNOLOGIES USED | N FURNITURE INDUSTRY PORTALS
AND VORTALS

The following table presents results of furnitundustry portals and vortals analysis in terms ohtelogies used for
their development. The table presents the stabé &gy 2009, when it was performed.

During the analysis, it has been assumed that aiteetboes not use HTML if its code was compatibith wKHTML.
However use of XML by websites has only been indidawhen that specification was used, in addit@rXHTML
language, e.g. to handle RSS data feeds.
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Table 1: Website development technologies usedrmitfire industry portals and vortals
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IS o Q k) (4] Q £ =
o) c £ o £ £ hel =
7] [9) [] < (0] c I=]
IS S 7]
HTML - - + + + -
XML - + + -
XHTML + + + - - +
JAVASCRIPT + + + + + +
CSS + + + + + +
PHP - + + + + +
FLASH + + + + +
ASP.NET - -

source: own research

Furniture industry portals and vortals should beegia positive score, with respect to technologidized for their
development. Only three of the analysed websiteméhy: meble.com.pl, 4meble.pl, emeble.pl) werestigped basing on
the HTML language with some extensions. Only twdisies (meblarstwo.pl and infomeb.pl) do not utilthe PHP
technology, and one (4meble.pl) uses it in a lithéeope — e.g. to support the login authorizati@tedure. However all
of the websites analyzed use JavaScript and C%ShRechnology is used on five websites (emebeampkble.pl and
stolarstwo.pl do not use it). It shall be noted bwer, that the technology is used merely to suppdktertisements
developed in this technology, rather than as afaothe overall website development. None of thalyzed portals and
vortals use the ASP (ASP.NET) technology. Thislwamxplained by a relatively low popularity of Misoft software as a
software development platform to handle web servers

CONCLUSION

Furniture industry portals and vortals were devetbpising state-of-the-art technologies, which dbuted to their
apparent visual attractiveness and that their codisplaying (parsing) in all popular web browsséerhe only demand that
can be made to authors and administrators of thebsites could be to introduce more variation tonf® of the published
content presentation.
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Joanna Pikul-Biniek®®

RENEWABLE ENERGY CLUSTERS - DRIVERS OF THE POLISH FORESTRY -
WOOD SECTOR

Abstract: Clusters constitute a form of cooperation whitbves companies to gain more than if they actethenmarket
alone. Many benefits stem from activities takenhypcluster members and consequently these inigéiatare strongly
promoted by EU programs. Companies of the Polisbdnadustry can also profit, thus more and more dvolosters are
formed, also in the field of renewable energy. ahiicle presents benefits derived from the existenfcwell-established
clusters as seen from the perspective of the eatiomomy, regions and finally companies of the $holvood industry.
Further along, the paper provides an overview astelrs functioning in the Polish wood sector, metato different fields:

renewable energy, furniture, builder’'s joinery, pgpand printing. At the end, a case study of tB@énergy for the
Region”Cluster is presented.

Key words: clusters, Polish wood sector, benefits, EU suppenewable energy
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CLUSTER BENEFITS FOR THE WOOD INDUSTRY

The term “cluster” has been introduced into busiesninistration and management literature by MicBaPorter, referring
to “industries related by links of various kind&drter 1990], and more specifically to “geograpuincentrations of interconnected
companies, specialised suppliers, service proviflemss in related industries, and associated dxgions (such as universities,
standard agencies, trade associations) [...] incpéatifields that compete but also cooperate” FPd®98b]. Thus, clusters are a
form of cooperative competition referred toca®petitioi° which can lead to many benefits, also for thestoyevood sector.
Generally, the concept of clusters is based oid#zethat companies which cooperate achieve mareitthey acted in the market
alone. Benefits of clustering can be divided ihtase affecting the entire economy, a certain regi@ompanies directly. A review
of literature shows that there are significant fitnat enterprise level and several of them caagmtied to companies of the Polish
wood industry (Table 1).

Economic benefits can also be divided sitale effectéwhich create external competitive advantage tdsveompanies which
do not patrticipate in clusters) and synergy eff@gtsch give rise to internal competitive advantegmulting from the possibility to
learn from other members etc.) [Btasiak-Nowak 2@®]: Through scale effects (thanks to speciatinabif factors) productivity is
increased [EC 2003]. Porter notices that for aetus be successful, efficient communication dm bf information among cluster
members has to be provided. Moreover, interestirgignpanies which cooperate within a cluster shoaotdstop to compete, as
peer pressure spurs executives to outdo one afidtiver 1998a: 83].

TOOLS SUPPORTING CLUSTERS

More than 1400 cluster initiatives have been idietito exist in the world, of which around 500 dtion in Europe
[EC 2008: 42]. The European Union has adopted wvarinstruments in support for clusters. The Regimniknowledge
initiative implemented under FP7 as part of thedpean Research Area policy aims at stimulatingdégneelopment of
regional “research driven clusters associating ensities, research centres, enterprises and régiatizorities” [EC 2008:
60]. The Community Strategic Guidelines on Cohesiadopted for the period 2007-2013, explicitly emage EU
member states and regions to promote strong ctuatepart of their economic reform strategies.0062 the EU adopted a
broad-based innovation strategy and identifiechgtiteening of clusters in Europe as one of the stregegic priorities for
successful innovation promotion. Furthermore, tbke rof clusters in driving innovation has been eagibed in the
Competitiveness and Innovation Programme (CIP)ckvied to the creation of Europe INNOVA clusterwetks aimed
at searching for new types of innovation servicéxctv are verified by cluster organizations [EC 2068]. Within the
Europe INNOVA initiative the European Cluster Ohsdory was launched which provides a wide varietydata on
clusters in Europe. A significant program for themgy sector is the Intelligent Energy — Europe722013 designed to
contribute to a wider spread of energy efficientaggtices and to a greater use of renewable energges. An example of
a project running under this programme is Biomatiaimed at stimulating the creation of biofuel tdus in France, the
Netherlands, Germany, Poland61, Hungary and Rom@tizer projects and initiatives promoting clustarslude: the
European Cluster Alliance; the INNO-Policy Trend@hahe Global Cluster Initiative Survey of the 6fer Initiative
Greenbook, the 2006 Innobarometer survey on tleeabtlusters, the European Cluster MemorandumCthsters Linked
Over Europe project; the CEE Cluster Agreement;Gh&/NET project, the INNET project, the ENOC clustetwork
[EC 2008: 3, 39, 55]. Additionally, the followinduster training programmes are launched: the alustademy organized
by Clusterland Upper Austria, the Barcelona Cliss&rmmer School, or PROCIuster faciliator workshuogld in Finland.

POLISH RENEWABLE ENERGY CLUSTERS

Most clusters functioning in Poland are still at thitial stage of their life cycle, thus beneftsould be analyzed in
an ex ante perspective [Staszewska 2009: 33]. iBhaso the case for clusters of the wood sectaruding those
concentrating within the renewable energy fieldti#¢ end of 2008 about 120 clusters and clustgaiivies62 (Cls) were
identified to exist in Poland (most — 22 — in thebklskie Province), of which 21 focus on compaaied institutions of the
wood sector. These are located in almost each &nBs provinces and cover different branches @ sector, i.e.
renewable energy (3 clusters, 6 cluster initiadivésrniture (3 clusters, 3 cluster initiatives)ped industry (3 clusters),
builder’'s joinery (1 cluster), paper (1 clustertiative), printing (1 cluster initiative) — graph As one can notice,
renewable energy clusters play a very significald on the map of Polish wood clusters.

THE BIOENERGY FOR THE REGION CLUSTER

The Bioenergy for The Region Cluster (Klaster Biega dla Regionu) is an example of a well fundtigrcluster in
Poland. The coordinator of the Cluster is the Aggmn of Economic Consultants Pro-Akademia, sedtedodz, the
t6dzkie Province. The Cluster is made up of 21 cangs directly or indirectly related to the bioamefield as well as of
business support organizations, R&D institutiond lrcal self-government units — table 2.

The aim of the Cluster is to support sustainabteférgy development in the L6dzkie Province withard to the
implementation of the integrated energy and clintit@nge package of the European Commission tongissens for the
21st century. The project is based on the “Road ofdpgioenergy sustainable development of the Lodgi&” which
defines ecological aspects of the strategy of teeldpment of the Region. In order to benchmarkhést eco-energy
practices the project is also carried abroad. Inl/&008 the European Commission acknowledged Bie€nergy for the

€0 For more on coopetition see: [Brandenburger, Nal€li998]; [Cygler 2007].

®1 A biofuel cluster has been formed in Poland withia Biomotion (standing for Bio Fuels in MotiomjpBramme in March 2008. Its coordinator is the
Poznan branch of the Institute For Buildings Medkation and Electrification of Agriculture (IBMER).

62 Cluster initiatives are made up of key playerstuisen clusters and are designed to systematicdllyence development potential of these clusters.
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Region” project as a valuable contribution to threnpotion of Sustainable Energy and the Cluster tmecan official
Partner of the Sustainable Energy Europe 2005-2&08paign63.

CONCLUSIONS

Research shows that there are many potential beméfcreating clusters. Taking into account curdranges taking
place in the market, such as globalization, inngeaiechnologies, competition or new consumer bighalyit is advisable
for companies to search for alternative tools dnhigg market advantage, such as cluster formatiwhaactive membership.
At the moment about 20 wood clusters are functigninPoland, however some of them are still notl welnaged and
promoted. Some initiatives fail to continue its dimpment once EU financial support is over. It dtidae emphasised that
this support is significant as the Community acklsalges clusters as a means of increasing the caiwpeéss of Europe.
A positive sign in Poland is the number of clusfersising on the renewable energy field on “the ‘hadpvood clusters.
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| NNOVATIONAL ACTIVITIES OF WOOD PROCESSING AND FURNI TURE
PRODUCING ENTERPRISES IN THE YEARS 2000-2007

Abstract: The article presents the diagnostis of innovaéiotivities in wood products and furniture indiesr Huge risk

and belief that R&D activities are of low efficign the Polish conditions as well as long duraténhe process lead to
relatively low level of investment of industrial tenprises in R&D. The domination of investment exglieure reflects the

technological character of innovation introducedvood and furniture industry. As far as innovatiess is concerned,
furniture industry shows the level similar to tlesults of the Polish industry as a whole, thatd872was 37%. However,
the level of innovativeness in wood industry as parad to industry in general is much lower.

Key words: innovativeness, wood working industry, furnitimdustre

INTRODUCTION

Long-term and effective development of industriategprises, and in consequence all the nationalaoy at the
present stage of social development is closely ectenl with the ability of enterprises to use tlagtivities to attain
scientific and technological development. The amtion of scientific and technological knowledge italustrial
production and the use of all types of new solifor various spheres of activities of an entegitssthe mark of its
modernity and innovation. From this point of viemnovations are perceived as one of the basic todlse creation of the
added value of an enterprise. They influence iigaificant way the competitiveness of enterprised decide to a large
extent about their level of development and theadyies of the development of the national econong abole.

Innovative activity may be perceived as a procésglaptiation of scientific and technological pregg to production.
Innovativeness means introduction of significardraes in the approach used so far, with the apjaicaf scientific and
technological achievements that induce improvenretiie quality of the enterprise's activities. Tdomsequences of these
changes are usually certain technological, econamicsocial profits.

In the literature concerning the subject there assingle definition of innovativeness, although ate similar in
character. In the discussion concerning innovatigsrnwe can use the definition of innovative agésitused in statistical
studies conducted by the Central Statistical Offic&0). This definition specifies innovative adiies as a series of
actions of scientific, technological, organisatiprfnancial and commercial actions with the aim adveloping and
introducing new or significantly improved produetsd procedures. These products and proceduregaré&am the point
of view of the enerprise introducing it.

The aim of the innovative activity of enterprisesabove all the development of the economic osgdiun, and
therefore gaining competitive edge on the goodssamdices market. Until recently innovative sola8acconcerned mostly
technical and technological spheres of an entepisesently, the understanding of innovativenasa icompany is
concentrated not only on introducing innovativeusiohs in the production process. Innovativenesarinenterprise is
perceived as a complex and multifaceted activitgp an spheres not connected with technology. Galyeadopted
international typology of technological innovatiangndustry and market services encompasses ypestof innovations:

« technological product innovation,
« technological process innovation,
e organisational innovation,

« marketing innovation.

Important role of innovative activity in the econienprocess was noticed as early as in the 19tly d.®&chumpeter,
the author of the theory of economic developmesetan innovativess. According to him, in the busibnal structure of
the society the most important role is played byeaterpreneur, who, on his own initiative and tgkiisk, introduces a
new technology and innovative products to econo@®ther producers copy and popularise already testethods of
production. The source of economic developmenth&s innovative activity of an enterpreneur, who sticbe well
remunerated for his creative activity. A stream iofentions flowing into the economy, due to entenaur's
innovativeness, creates the atmosphere of optinaistong investors, that favors the development oftigeseconomic
situation.

Despite considerable profits connected with theodhiction of innovations, activity in this spheexjuires adequate
financial input and accepting certain risk. It isaadifficult, especially at the initial stage, agsess the profitability of the
enterprise.

Eagerness of enterprises to take up innovativeigctind introduce innovations is determined byimas factors. The
most important ones include:

 the size of the enterprise - it reflects the apilit the enterprise to generate adequate finangialt. Large enterprises
introduce innovations more frequently than smadl aredium ones.
« branch of the enterprise (type of activity) — htghhnology companies are more innovative than temlainology' ones.

Promoting and supporting innovative activities arious branches of activity is at present one efrtfain aims of the
economic polity of the EU, including Poland. Adaptasbon Strategy defines the significant rolerafavative activity in
boosting the economic development and increasingpetitive edge of enterprises in the European Unidre means of
attaining these strategic goals was boosting Relasard Development and effective adoption of thaiakd results by the
enterprises.
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EXPENDITURES ON RESEARCH AND DEVELOPMENT ACTIVITY

Despite wider and wider understanding of the imgoore of the innovative activity for the developmehthe Polish
economy, involvement in this sphere still is faynfr the European standards. The important baregmofwer development
of the Polish innovation system is lack of relevéumding that leads to underdeveloped R&D actiatyd lack of
transparent and coherent programmes aiming at@f@went of innovative sphere.

The level of funding of R&D in Poland and the sture of sources of funding is significantly diffatefrom the
European standards, which is reflected in the guaiid effciency of the outcome of this activityopted by the economy.
It reflects uderdeveloped sector of high techn@egind limits the possibility of creation of relavanfrastructure in this
respect.

POLAND EUROPE

3,1%

4,7%

Wbudget

_ ®budget
Benterprises Dent ]
L ) enterprises
B scientific units of the PAS P
Babroad Oother national sources
Oother Babroad

Fig.1. The structure of financing R&D accordingstmurces of funds in Poland and the EU
Source: author's evaluation on the basis of CS@ta d
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Fig.2. Internal spending on R&D in wood and furnétindustry in the years 2000-2007
Source: author's evaluation on the basis of CS@ta d

The structure of funding of R&D according to funglisources in Poland and the European Union is stuowfig. 1.
The level of financing of R&D in Poland set agaitiet EU countries is characterised by low percentagcompared with
GDP. In 2007, similarly to 2006, funding of R&D anmded to about 0.6% of GDP, while the mean valutaénEU states
was about 1.8%. Majority of means used for thisppee in Poland (58.5% in 2007) comes from the dbaigget.
Financing of R&D activities by enterprises in Palasonstitutes about 24.5% of the total sum. InEhkeas a whole most
funds for R&D (62.7%) comes from enterprises.

Poland, in the view of funding of R&D, did not appch the goal set by the Lisbon Strategy of 3% BPGn 2010,
two thirds of which are to be provided by the basmsector.
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Huge risk and belief that R&D activities are of l@fficiency in the Polish conditions as well asdaturation of the
process lead to relatively low level of investmehtindustrial enterprises in R&D. It refers alsowmod and furniture
enterprises.

Expenditure on R&D is a significant but still insifjcant element of innovative activity of Polishoed enterprises
(fig 2.). In consecutive years of the studied pattioe sums spent were smaller and smaller. Expaedi¢ll from 7 million
PLN in 2000 to 3.7 million PLN in 2007. It has te bnderlined that the record investment in R&Dhis sector was done
in 2004 - it was a sum of 23.8 million PLN.

Positive trends may be observed in R&D financinghe furniture sector. It is proved by systematicrease in
expenditure: from the level of 11.8 million PLN2@00 to 66 million PLN in 2007.

700

600
O
500

3
= / \ g
£ 400 J B \*AV
1)
%300 D’
5 \ O o l
8 200 «
s O v
100
0 :

2000 2001 2002 2003 2004 2005 2006 2007

—&— Manufacture of wood and wood products

O Manufacture of furniture

Fig.3. Expenditure on innovative activity in wooadafurniture industry in the years 2000-2007
Source: author's evaluation on the basis of CS@ta d

Despite quite differentiated trends in financing R&general expediture for innovative activity haseb
systematically rising (fig. 3). In the years 200082 financing innovative activity in wood industigse from the level of
270 million PLN in 2000 to 372 million PLN in 200¥ furniture industry expediture on innovationthis period role
from the level of 178 million to 477 milion PLN. €hbest period in the financing of innovation in wWdadustry was the
year 2004, about 606 million PLN was spent thatr.y@esources allocated to innovation in 2007 in dvamdustry
amounted to about 2.2 percent of the total sumtdpeall processing industries. In case of woodistdy it was 2.8 %.

The structure of expenditure on innovative actiuityvood and furniture industry in the years 20Q02 is presented
in table 1.

Table 1. The structure of expenditure on innovadigtvity in wood and furniture industry in the ye@2000-2007

o financial expenditure in million PLN
Sector Type of activity

2000 2001 20022003 2004 2005 2006 2007

R&D activity 65,1 2,4 3,7 5,6 4, 48 44

purchase of new technology o 0,1 01 08 04 25 3p 02

Manufacture of wood | purchase of machines and technological equigmerst3 105,90 175[8169,3 524,83 262|7 270,6 256
and wood products investment in buildings 50,4 36,1 52 443 65 108p 143|5 1017

personnel training in the sphere of innovation 0,1 0,2 01 34 o4 oft

marketing of new products 2 04 0% 1,4 4 1, 2p 14

R&D activity 13,1 13,4 13) 11,4 11,8 11p 13[3 165

purchase of new technology 39 1,1 04 04 3, 12,y 594 0]2
) purchase of machines and technological equigmemta 120 110/,0231,9 203,p 271|5 223,2 234,5

Manufacture of furniture- - —

investment in buildings 73,9 109 1134 84,8 184,8 178)2 21§82 210

personnel training in the sphere of innovation 0,4 0,3 03 03 212 09 2p 05

marketing of new products 11,4 8, 38 39 943 75 9B 68

Source: author's evaluation on the basis of CS@ta d

In the structure of expenditure on innovation ofiffowood and furniture enterprises investment dpanis the
dominating category. Most investment expendituralliscated for the purchase of machines and teoigicdl equipment
necessary for the innovation process. In the stugaiod the expenditures for theis purpose roswst twice, from the
level of 149.3 million PLN in 2000 to 265 millionLR in 2007. For the furniture industry it rose alsh¢hree times, from
the level of 71.2 million to 234.5 million PLN. Ithe case of wood enterprises the characteristiufeavas similar
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investment in technological innovations and invesitrin buildings. In relation to wood industry istment in buildings
connected with the technological process in 2003 amost two times lower than the investment imtetogical means,
while in the previous years these proportions vesren more different. Expenditure on innovation igraof of constant
need of modernising technological equipment of gmises and modernisation and development of pramusites as well
as distribution and sale points.

Innovative activity encompasses also changes impthanisation of an enterprise and changes in taketing of
products. Expenditure on this type of activity imad and furniture industry are of relatively lowgortance. It is also
worrying that in the structure of expenditure ondwation in wood and furniture industries funds R&D are quite low.
In wood industry in 2007 for this purpose only #ndlion PLN was allocated, and in the furniture irstry - 16.5 million
PLN. Low engagement of enterprises in this sphaite gubstantially limits the effectiveness of atilogp modern solutions
and increases the risk while introducing them.

Very low expenditure of wood and furniture indussyallocated to personnel training in the sphér@movation and
marketing of new products. In the consecutive yedrthe studied period expenditure allocated fas furpose were
systematically diminished. In 2007 for wood indystiey amounted to 1.5 million PLN and for furngundustry to 7.3
million PLN.

THE LEVEL AND CHARACTER OF INNOVATION

The directions and level of expenditure of finahc&sources on innovative activity of wood and fture industry
reflect the character of innovation in these sactord their dimension. The domination of investmexenditure reflects
the technological character of innovation introdlida wood and furniture industry. Technological omwation is
understood as objective perfectioning of a produtiiaracteristics or a process or system of digtab existing so far.
The range of innovative activity is shown by thertiggpation of enterprises which have introducedhtelogical
innovation (fig. 4).

innovation enterprises in %

1998-2000 2002-2004  2004-2006  2005-2007

BManufacturing
® Manufacture of wood and wood products

OManufacture of furniture

Fig. 4. Participation of enterpises which haveddtrced technological innovation in wood and funmtindustry
Source: author's evaluation on the basis of CS@ta d

The participation of innovative enterprises in gedied period rose. In the years 1998-2000 fordniodustry it was
at the level of 18.6%, for furniture industry 27.1%t the end of 2007 the participation of enterpsighat introduced
technological innovation was calculated to be atlével of 25% for wood industry and 33.7% for wadadustry. The
biggest dynamics of innovation introduction in tadsranches was observed in the years 2004-2006pdtoentage of
innovative enterprises amounted to 30.8% in woatlistry nad 36.7% in furniture industry. As far agavativeness is
concerned, furniture industry shows the level samib the results of the Polish industry as a whibiat in 2007 was 37%.
However, the level of innovativeness in wood industs compared to industry in general is much lower

A characteristic feature for wood industry is th@rinance of process innovation over product innowaffig. 5). It
means that wood companies introduced more innawvattoncerning the production process than new ptedli is a clear
departure from the trends in the EU countries, whenovations concern mostly perfecting products iatroducing new
ones. Other character of introduced technologimabvations was observed in the furniutre enterprigethis branch there
dominate innovations of products. The participatidrenterprises that introduced product innovaticoge from 25% in
the years 1998-2000 to the level of 28% in the y2&05 —2007.

An important measure of effectiveness of innovafiwecesses is the index of perfecting the produocfimocess,
denoting the participation in sold production newd anodernised products in the total value of sottipction (fig. 6).

The lowest level of sale of new and modernised ypetswas shown by wood processing enterprises péheentage
of sale of this type of products in the studiedigebwas systematically falling. It was as low a®4dlkh 2000 and 8% in
2007.
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Fig 5. Percentage of enterprises that introducedaresignificant products and processes in woodfardture industry.
Source: author's evaluation on the basis of CS@ta d
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Fig. 6. Percentage of sold production of new andennised products in wood and furniture production
Source: author's evaluation on the basis of CS@ta d

The sale of innovative products produced by thaifure industry in the years 2000-2007 ranged fdohto 25%. It
was a comparable for the Polish industry as a whblemounted to 20% in 2007. Better results oésaif innovative
products obtained in the furniture industry carekplained by the competitive edge of product intiova Improvement of
product quality, widening the offer of products rieases the competitiveness of a company. Intramuadf product
innovation allows to expand and diversify effecliyand therefore eliminate high degree of vulnditgtof a company to
disturbance in company's environement.

SUMMARY

The position of industrial enterprises in ever-gjfing economic environment to a large extent dependhe proper
development of widely understood innovative acfivBuccessful companies are mostly those that atieeg innovative,
flexible and are able to manage those factors tfflg. Modernity of companies and their innovatiess are to a large
extend dependent on the effective use of technodbgidvances in their operations. This requireqjaale funding of
R&D activity.

In the structure of expenditure on innovative atiig in the wood and furniture industry, financiakans are used
most of all for technological development of woikq. Very small percentage of expenditure is use®&D activtiy and
non-material technologies.

Compared to the level of innovativeness of the i&sbpean countries, the wood industry in Polancharacterised
by low level of innovativeness. Contrary to the &ean trends, where product innovations give tmapatitve edge, in
the Polish wood industry dominate the process iation. A little better results in this respect at®wn by the furniture
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industry. The development of innovative activitytiis sector in the recent decade lead to a balbateeen introduced
process and product innovations.

The lack of proper development of innovative atyivin the Polish economy is a result of a numbeolustacles that
effectively litmit activities in this sphere. Amorudief factors that make innovative activity difficare: lack of own and
external resources for financing innovative acjivitigh costs of introducing innovations, lack abperly qualified staff
and lack of access to scientific and technolodicalwledge.
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Rastislav Rajnoh&’, Jan Dobrovi®®®>, Roman MacoszéR

PRICE COMPETITIVENESS OF SLOVAK COMPANIES
DURING THE PERIOD OF ECONOMIC CRISIS
AND AFTER ENTRY OF SLOVAK REPUBLIC INTO EUROZONE

Abstract: On the base of contemporary stage of controllitiigzation in business and based on analysis ebt&tical and
practical approaches we present chosen methodselsnadd techniques of business controlling. Oumary interest
focuses not only on theoretical basis of solutiomt lalso on practical application under conditions Siovak
companies, during financial and economic crisis @amder conditions of conversion on Euro currency.

Key words: Controlling, Recesion, Competition, Prices, Qugti

INTRODUCTION

Contemporary financial and economic crisis undesv&k conditions is determined by many specific datthrs
(conversion on Euro currency, pro-export econongu$p low state debt, relatively high level of unéoyment, big
regional differencies etc.) which highly impact @&surse, behaviour of particular players as welkfiscts on business
subjects and on the whole Slovak economy.

Latest quantitative macroeconomic indicators aggllts of Slovak economy show negative developriremore
fields (negative economic growth measured by GOBwth of unemployment, growth of budget deficit asheficit of
public finance). But on the other hand we can bay teached results and its decline is comparaitfedevelopment in V4
countries.

From the last year development of Slovak repul8iR)(we can see many important changes in behawefqarticular
subjects — government, business subjects, househdda common determinant of their reactions aangkd economic
conditions it is effort to more rational behavi@nd adoption of actions focusing on expendituresacltidation.

New Euro currency accepted just in the time of @a@tonomic crisis can be mentioned as one impofeatitire
which highly differs Slovak economy conditions frahose in neighbour countries. Many studies andlyaisapresent that
Euro acceptance had many positives from the longeriod (more foreign investment, currency stapiliiusiness area
stability, elimination of currency differenciespgilification of trade, decreasing of transactiostsplower capital costs,
higher transparency of prices etc.). As a negatsmect of Euro it was considered the lost of inddpat monetary policy
of NBS and also higher level of inflantion afterr@ncy acceptance (temporal effect) and singlescos$tcurrency
transition.

Contemporary development of Slovak economy undevealmentioned non-standard conditions can be cteaised
that we can see partial and at the same time mteedjimpact of two decisive important factors:

- world financial and economic crisis,
- new Euro currency acceptance.

New currency accepted just during world crisis eauthat many positives and negatives, presentstldies, have
not expressed till now or they have different outn&@ or contrary impact. As an example we can mentelatively low
level of inflation (but it can be transformed int®gative deflation) after Euro acceptance becadisénancial and
economic crisis influence. On the other hand we ro@mtion stability of exchange rate which seembaaduring these
crisis years (currency devaluation in other coeslrias a handicap for Slovakia and its chosen besn(retail market,
tourism, hotels and restaurants) compared to dtdecountries (Czech republic, Poland, Hungary). Whe look at the
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same problem by the eyes of Slovak consumers, wesea advantages of new currency just now in thegiof world

economic crisis. There are the following advantageies transparency, simplification of tourismdamavel, cheaper
foreign products and services as it was suppostatebeonversion into Euro currency. But becauserdis, there are
eliminated positive impacts as higher foreign itresnts and stability of business environment. Tdraesimpact (positive
or negative) as before Euro acceptance we canfgpieifollowing — elimination of currency differeas, simplification of
trade, decreasing of transaction costs, the lostde#pendent monetary policy of NBS, single co$tsuorency transition.

In spite of the above mentioned factors impact \@e specify the following decisive negative aspesssed
separately by the world financial and economiciris

- strong decline of Slovakia exp®rtaused mainly by demand crisis in the world masrket

- lower utilization of production capacities withino8ak companies in the chosen branches (automatidestry,
engineering, woodprocessing industry, metallurdyensical industry, electrotechnical industry, shokimg industry
etc.)

- lower foreign capital input and lower investmenhsomption,

- growth of unemployment in the chosen branchesjmkeof hoseholds consumption, total growth of unerympent®,

- decline of investment and consumers loans,

- decreasing of tax income for national budget andiigher deficit.

Given negative trend of the chosen Slovak econéamdicators further grow worse because of Euro cuaygust now,
during world financial and economic crisis.

As the decisive influence of both impacts it carspecified the following:

- strong decline of Slovak retail market revenues assult of consumers foreign purchases which vaased by the
decline of ability co compete with prices. This vedfected by the both impacts:

a) new currency acceptance — assessment of the fixelthege rate SKK/EUR in 30th June 2008 (before new

currency introduction). This exchange rate was bg&léew the central parity,

b) world financial and economic crisis — strong deelof national exchange rates compared to EUR iméfighbour

countrie§®. Czech republic — 10%, Hungary — 20%, Poland — 30%
- lower capacity utilization in the chosen brancfregail market, tourism, hotels and restaurants)
- decreasing of budget incomes and its higher ddfaiause of lower VAT and consumption tax incomes,
- unemployment growth in the chosen branches.

Effect from the above mentioned and many other otgpave don’t deal with all aspect because of tgep topic)
and its further implications in Slovak economy fesnto strong decline of GDP growth. Before thésisr Slovak GDP
growth reached +9% p.a. and its latest forecastheryear 2009 is assessed at -5% or -6% p.a. fivfey results (in
simple presentation) growth decline -15% p.a. Saudecline represents relatively worse developmentparing to other
V4 countries.

Managerial methods and tools used in business ipga@re very often focused on the periods of stable
macroeconomic development. The main task for theagers during this crisis should be looking forrsacmanagerial
tools which will be taking into account this spéaciéconomic cycle. A goal of this paper is to asalgnd take into account
specific conditions of Slovak economy developmemd durther suggest suitable managerial methodsaanghg and
control of costs and earnings from internal (inAp)gooint of view. This can be titled as in-plamtolling methods. We
think that complex approach can support applicaioocess of these methods and tools implementattonbusiness
practice within Slovak companies during the woitthficial and economic crisis.

TASKS AND METHODS OF IN-PLANT PLANNING AND CONTROLL ING WITHIN THE MANAGEMENT
OF COSTS AND PRICES DURING ECONOMIC CRISIS

Theory and practice divide business controlling ietrategic and operative which is further dividetb in-plant,
financial and investment controlling. A task ofptant controlling is mainly to manage operatingfipprand therefore it is
highly related to in-plant (operative) accountingdain-plant planning of operative profit. Basic bad this part of
controlling is mainly profit, reached by particulausiness units. This profit doesn’t take into aot@ut of units impacts
(impacts related to methods of financial managensgcial extra impacts etc.).

From the above mentioned we can see that in-plamtraling doesn’t use information from financiakcaunting and
neither profit presented in this financial accongti Statement of profit and loses (standard statermé financial
accounting) contains operating profit but struatuaecording to Income tax law what is improper tlee purpose of in-
plant management.

As it is evident from the above mentioned, praditnionitored by other methods within in-plant colfitng as it is
presented below:

67 According to Slovak stats—during the first 5 mor@h2009 Slovak export declined at 27,85% y.a.gsdRrce: http://http://portal.statistics.sk/

8 According to OECD stats— harmonized unemployrimeltay 2009 reached 11,1% in Slovak Republic waptasents 3rd highest level within OECD
countries. /Resource: http://www.oecd.org/

8 Till July, 7, 2009 exchange rates of V4 nationadrencies decline comparing to EUR during the kgsar: CZK — 10,93 %, HUF - 20,34 %, PLN —
33,76 % .
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Table 1. Profit presentation according toin-plamteolling

intsd. € in %
Sales 1.000.000 100
- Direct costs 750.000 75
= Compute margin | 250.000 25
- Fixed costs of a company 200.000 20
= Compute margin Il 100.000 10
- Neutral costs 50.000 5
+Neutral revenues - -
= Profit/Loss 50.000 5

Table 2. Operating profit plan in the system opstalculation

Market price
Discounts and exchange rate loss

Variable costs of production and marketing (direeterial, direct wages, technology energy, packajey, transport etc.)

CM |

Fixed costs of a product (R&D costs, promotion spdistribution costs etc.)

CM Il

Fixed costs of production line (multiple costs feore products)

CM Il

Fixed costs of business unit (depreciation of maesibuildings, vehicles, wages of administrativpleyees, energy,
material burden etc.)

CM IV

Fixed costs of a company (depreciation of machibeidings, vehicles, wages of administrative ergpls, energy,
material burden etc.)

OPERATING PROFIT/LOSS

As a profit it is mentioned indicator called as riqmute margin" (economic margin for the fixed costserage of
particular business units and for the planned pgafneration). Basic compute margin can be specé®"CM " and it is
counted as sales minus direct (variable) costs. i\Mneompany can monitor fixed costs also accordingarticular
departments and not only as a whole then it coalddiculated compute margin Il and Ill by the deuuncof fixed costs
(see Table 2).

One method of fixed costs selection is shown inl@&b It represents basic classification of fixedts and it can be
adjusted according to planning and controlling sedebr example, fixed costs of a business unit lwardivided on
depreciations, interests, non-technology energyesaOther compute margins should be monitoredod gf detailed
classification is to assure flexible planning amshtcolling of operating profit by more compute miaggreached by the
continuous deduction of particular items of fixerbts.

More detailed specification of fixed costs has fiesiimpact on the assessment of lower price mardan the
products. When the step calculation will be redlisepractice like it is shown in Table 2 then itlle possible to arrange
only basic price margins. More detailed specifmatdf fixed costs enables to prepare better plariok margins.

Basic price margin (margin 1) represents pricerotipcts which cover total costs (variable and figedts) and which
bring required (planned) profit. But this can bedi®nly in time of sufficient demand for produddsiring recesion when
supply is higher than demand, companies” salesnéeghd capacity is idle. One way how to increaggacity utilization
and cover at least fixed costs is to support denmntemporal price cut. In the next, it is possitecut prices to the
lowest level which can be, in the short term, ledfelariable costs.

The following example presents a model with 4 pnicargins which can be expanded about next 2 ondkein
necessity:

1. 1st margin: price covers total costs+required profi

2. 2nd margin: price covers total costs (variable-dixe

3. 3rd margin: price covers only variable costs+fixedts of production
4. 4th margin: price covers only variable costs

In the Table 3 there are planned sales and cogtart€ular products according to required profitgh according to
market demand and production situation — compacgfscity, actual material standard and labour copson standard.
Italics represents calculated compute margins fatiqular levels and operating profit for the whaempany in €
and in %.
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Table 3. Starting situation of a company — plan
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Product A Product B Product C In total

€ % € % € % € %
Total sales 30 000,- 100,0 10 000,+ 100,0 40000, 100, 80000, 1000
- Variable costs of marketing in total 7 000,- 23,3 2000, 20,0 6 000, 15,0 15000, 18,7
- Variable costs of production in total 10 000,- 33,3 5000,1 50,0 15 000, 37,5 30000, 37,5
Compute margin | 13000, 434 3000,1 30,0 19 000, 47,5 35000, 43,8
- Fixed costs of production 5000,- 16,7 1000, 10,0 9 000, 22,5 15000, 18,8
Compute margin Il 8000,: 26,7 2000,1 20,0 10 000, 25,0 20000, 25,0
- Fixed costs of a company 8 000, 10,0
PROFIT/LOSS OF A COMPANY +12000 150

Lower price margins of products will be assessethbymethodology which contains the next partiepst
1. Calculation of coverage rate in % from the plannedsales

Coverage rates in % from the planned sales aresses$dor particular price margins. Planned prdits required
profits for particular products in order to readiffigsient profitability, respectively costs covemdgsee Table 4). The
second price margin covers total costs but witlppafit making. Because compute margin 1l (20 0@),eovers total costs
and up to 60% (12 000,- from 20 000,- €) from #msount contributes to profit making, it is possitdeesign this 60% in
the second price margin. So in the following, compeesigns 60% from CM Il in products A, B, C. Tthérd price margin
doesn’t cover total costs. Sales cover only vagiabkts and fixed costs of production. Fixed castsrequired company’s
profit are temporarily not covered. So we can nesite whole scale of compute margin 1. The compeoiytinuously
resigns 100% of CM Il in products A, B, C. The ftiuprice margin covers only variable costs. Salmot cover fixed
costs and planned profit. P Company can afforecézhn sales only as high as variable costs aretaasigns CM | which
is temporarily zero.

Table 4. Calculation of coverage rate

Price margin Product A Product B Product C
1 100 % 100 % 100 %
2 84 % 88 % 85 %
3 73,3 % 80 % 75 %
4 56,6 % 70 % 52,5%

2. Assessment of calculation rates

Calculation rates are assessed by the similar medhat is used in standard absorbed costing. A<dst allocation

base can be determined e.g. total variable cogisodiuction.

Calculation rate = planned coverage rate / peagenshare of

cost allocation base 11/
to sales
Table 5. Assessment of calculation rates on the bfsgariable production costs
Product A Product B Product C
Percentage share of variable production costsles sa=> 33,3% 50 % 37,5%
Calculation rate for the price margin
U
1 3,00 2,00 2,67
2 2,52 1,76 2,27
3 2,20 1,60 2,00
4 17 1,4 14

3. Assessment of lower market price margin

Calculation rates will be used for the assessmérgrice margins for particular products. Certainds the cost

market price= allocation base x calculation rate

allocation base must be used the same paramadtethasprevious step, it means variable costs odipction.

12/
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Table 6. Assessment of lower market price margin

Price margin Product A Product B Product C
1 10 000 »3,00=3000C ,- 5 000 x2,00=10 000- 15 000 x2,67 =40 000-
2 10 000 ¥,52=25 200- 5000 x1,76= 8 800- 15 000 x2,27 =34000-
3 10 000 X,20=22 000- 5 000 x1,60= 8 000- 15 000 x2,00 =30 000-
4 10 000 x1,70=17 000- 5 000 x1,40= 7 000- 15 000 x1,40 =21 000-

*Note: Values given in the table represents sales inhH&s& sales must be divided by planned production
amount in order to assess market prices per 1 potidn unit.

CONCLUSION

In this paper we have analysed and presented theenhcontrolling tools and possibilities of its Bpgtion in the
managing of Slovak industrial companies duringtthree of world financial and economic crisis. Primgoal of in-plant
planning and controlling is to manage operatingiprBecause of lower competitiveness of Slovak pamies related to
other V4 countries we suggest to apply system wfefoprice margins methodically based on step calmi and on
compute margins.
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Anna Satanova, Ivan Vako'®

OPTIMIZE SUPPLY USING TOOLS FINANCIAL CONTROLLING

Abstract: Controlling is a specific activity dealing with mrimation, it is a process of information suppodoiming more
and more strongly to the control over value creafioocess in a business and is aimed to elimitashortcomings. New
concepts, methods, technics and tools of contphire used more frequently in order to increasétpthe company and
build financial stability. If the company wantshie successful it has to prepare conditions foriagibn of controlling. It
is needed to improve company’s activities and amapeéw unexpected conditions rising at the matcketpetitions. The
controlling application in wood-processing industag well as in other economy branches is verycditt
Key words: Controlling, financial controlling, controlling aftock..

INTRODUCTION

Nowadays, when every business has the right tosehtieeir next direction of development is essembiauccess on
the road to ensure high quality management systm. way of improving management is the applicatitanagement
system based on control and financial control ssiiasy.

Financial control is defined as the managementashdlows primarily externally enterprise. Its aigrnto ensure the
financial equilibrium of the enterprise at any mametaking into account the goal of profitabilitne of the main
functions of financial control management is thegass of capital, ie analysis, planning and supinviof financial-
economic effects of various directions of use gfitzd. In the field of short-term use of capitalcentrolling the process of
capital tied in items venture current assets (waglkiapital).

METHODOLOGY

The article deals with the possibility of optimimat of working capital in the part of the condit®selected business,
ie. a matter which falls within the controlling sks. In current theory, there are several apprcath®ptimizing stock
company, but have one common aspect - effort ecsélom a wide range of indicators such as thet mdsquate view the
situation in the enterprise, and under which carkess of controlling department propose steganarove the situation.

Following analysis of the approaches selected astf®, 21, 22, 25] we considered relevant indicgttaking into
account the specificities of the company to optamitock indicators selected periods and stock t@mneatios of
turnaround. Subsequently we determined the optamabunt of insurance, average and maximum supplgnaterial

70 -
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needed for production of TOP ten company prodwstd compared to the current situation, we recatedlthe economic
effects of our proposed variants of the reductibstocks of material.

CONTROLLING SUPPLY

Company DECODOM Ltd. specializes in the productidrfurniture based on chipboard and laminating $ilmhe
company production program consists of productibkitchen furniture, living room furniture, unikgal furniture sector,
lobby furniture, bedroom furniture, student andagfffurniture.

For the analysis we selected the TOP 10 productSBBEODOM Ltd., which constitute on average onlydof total
turnover 1 579.198 million. Eur. It's because & targe number of individual parts, which the compproduces. These
parts are about 30 000 pieces, so we focused oniydividual furniture kits that are bestsellerstba market.

For the optimal strategy for managing inventoryoide considered a method of refilling, maintenaawee drawdown
of stocks, which is the minimum sum of costs asged with acquisition and maintenance of inventm@ad losses
associated with their shortcomings.

Most frequently indicators used for characterizatid stocks turnaround are well known indicatorstafck turnover
period and turnaround coefficient. Their valuesliated in Table 1.

Table 1. Calculation of parameters of stock turnacb

Units 2003 2004 2005
Stocks to 31.12. v Sk 135 355 004 134 347 926 267786
Turnover to 31.12. v Sk 1366 749 182 1477 205 5091 579 198 205
Stock turnover period days 36 33 48
Turnaround coefficient number of revolutions pearye 10 11 8

For each enterprise is properly to determine themmn amount of buffer stocks to avoid unnecessammitment
of available capital.
Insurance stocks:

Zp=R.\t, .5,° +3, (1)
zP - buffer stocks
R - insurance agent indicating the number of dexiatfrom the overall average, which will providetinsurance
pool (statutes estimate)
tn - uncertainty interval in months
Ot - the dispersion of consumption set by maénth
6r,2 - the variance in supply during the past periodnits of mass
1
J = Zz (M = Me) )
M - the actual volume of consumption in the petiodinits of mass
MP - planned consumption in the period in unitsnafss
2 1
6,752 (D-Dr) 3)
i
D - the actual volume of deliveries in the perindihits of mass
DP - the planned volume of supply in the periodits of mass

The following Table 2 shows calculations of inswmrstocks material TOP 10 products and compari$aesults
with insurance stocks down businesses.

Table 2. Determination of buffer stocks for the TOPproducts

The buying price Buffer stocks (ZP) determined by Buffer stocks (ZP) Convert
mat. company
Skint m’ Sk 1 Sk
Gomera 165 3000 495 000 1787 294 588
Derby 154 2900 446 600 1624 250 096
David 115 2 800 322 000 1587 182 505
Expres 112 2750 308 000 1562 174 944
Florida 98 2 700 264 600 1530 149 940
Fiore 123 2700 332 100 1476 181 548
Derby Berlin 112 2500 280 000 1450 162 400
David B 132 2 500 330 000 1 446 190 872
Denver 145 2 400 324 000 1427 206 915
Canaria 144 2 300 331 200 1413 203 472
Total 3433500 1 997 280

The results suggest that the company holds unrextlgskrge buffer stocks and taking into accoume tisk of
unpredictable needs and to ensure continuity ofadjpas. The total cost difference for the buffewcks is the amount
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1436 220 SK (3 433 500 - 1 997 280). If the comypaealuced its outstanding stock to the value ofmoposed, its cost
would be reduced by 42%. The company has actuelly imore stocks than the value of insurance stotkerefore, we
next compared the amount of costs that a firm itsves average of materials TOP 10 products withcibst to us,
suggested max. stock.

In order to ensure the continuity of the procedsidifor the enterprise storage material in the ayer39 days (stock
turnover period) of the total monthly volume ofcats, which show how the calculations of unnecelshigh amounts of
capital tied in stock.

Average and maximum supply of various productshese calculated as follows:

Z max—Z
7 =Zmc2), Z (4)
Zi - the average stock of i - th material
Zmax - maximum supply of material in units ui +tiaterial
Zp - buffer stocks i - th material in the physiaaits
Di - the delivery of material in the physical units

For the calculation of the maximum inventory i -ntiaterial we used the following formula:

Z max = Zp + Di (5)

The results of the amount of stock calculations @mversion costs for businesses and stock avenaganum stock

are listed in Tables 3 and 4.

Table 3. Calculation of average and maximum supg@¥? 10 products

Average stock Maximum stock
(m?) (m?)
Enterprise Convert Convert
Gomera 12 300 5990 10 193
Derby 9 200 4782 7 940
David 9 200 4742 7 897
Expres 9100 4612 7 662
Florida 9 000 4422 7 313
Fiore 8 000 4218 6 959
Derby Berlin 7 500 4 067 6 683
David B 7 900 4 055 6 683
Denver 7 900 3969 6 510
Canaria 7 500 3897 6 380
Table 4 Conversion costs for businesses averagk stoalculated maximum stock in TOP 10 products
The cost for enterprise in a given Zi The costs when we set zmax
SK SK
Gomera 2029 500 (12 300 x 165) 1 681 845 (10 1985
Derby 1 416 800 (9 200 x 154) 1222 760 (7 9404)15
David 1 058 000 908 155
Expres 1019 200 858 144
Florida 882 000 716 674
Fiore 984 000 855 957
Derby Berlin 840 000 748 496
David B 1 042 800 882 156
Denver 1 145 500 943 950
Canaria 1 080 000 918 720
Total 11 497 800 9736 857
Difference 1760943

The difference in costs is therefore an amount ©8Q 943 Euro, which could save the enterprise.

EVALUATION ANALYSIS

We focus on deeper analysis TOP 10 stocks of ptsdtiis means for the determination of insuranoeks, the total
average stock and maximum stock.

The amount of buffer stocks established enterpiiseEonomic terms represents a redundant anddigeft binding
of financial resources. The current system of sypwhich is regular, it is unnecessary for entexprito hold so high
stocks. In all cases, we suggested the stock ierlttvan the amount currently held by the averageksh the company. At
high stock and low efficiency of their use appdarbe dwindling stock.

Enterprise justifies the amount of its stock tha operation is continuous. Of course, when thergence of
unforeseen events that would result in the inteioapof production, costs of restoration would baam higher than the
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cost of capital, which binds the enterprise in ktd®educing inventory on our proposed volume shdubdvever, when the
emergence of an unforeseen event does not jeopatdizperation of the enterprise.

The analysis shows that the current system of gupmdertaking holds in store stock of material prcitbn insurance
top 10 products in the total value of 3 433 500 BKour proposed variant of the cost of this mafediecreased to 1 997
280 Euro, which represents a saving of up to 42%.

In further analysis, we focused on the comparisibcosts for undertaking the average stock of mafeand we set
the maximum stock material product in TOP 10. Fithie calculations show that if the enterprise hast ks up to the
stock conversion, save the capital in the amoulUR 1 760 943 - compared to the amount originadbposed.

These differences are large enough for the ensearpoi reconsider their stocks and addressed theoideptimization
on the basis of our proposed procedure.

CONCLUSION

In the article we focus on controlling inventorarpicularly for its optimization. The main objedtiwf article was to
analyze the situation of stocks in the reportintegarise DECODOM Ltd. and optimization proposaltie the capital
stock. Consequently, recommendations have beertedifgr the successful implementation of financ@htrol, especially
controlling stock in the enterprise, which is pbfsiwith sub-clones used in any enterprise.

Controlling is a modern method of management, dyoalhy evolving and emerging new knowledge and posd
uses. No company, no manager is unable to makjaripedirectly to perfect the use of all the optidhat control offers. If
a company wants to succeed in today's complex gusfter the new and modern management systems. iBvihe
control it is therefore important to prepare thempany for its successful application to improve auhpt to new
circumstances and unexpected conditions, whiclyanerated in the market in a competitive envirortmen
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Juraj Sebo, Monika Feda¥akovéa, Rébert Jufisin’

BASIC INDICATORS OF MEASURING PRODUCTIVITY
AND THEIR APPLICATION ON MACHINERY PRODUCTION ORDER S

Abstract: The paper is concerning on productivity measurdrmaticators and their application on manufacturanders.
The goal of the paper is to apply selected prodifgtmeasurement indicators to individual manufacty order and
compare productivity results in two periods.

Key words: productivity measurement methods, productivityi¢gatbrs, manufacturing order

INTRODUCTION

Productivity means efectiveness of using producfaxctors in transformation process. We understarak i ratio
between output and input for a given time periothwequired quality* and we can describe it wittofeing formula
productivity=output/input. If we produce more benifl things by using less amount of sources, tradpctivity rises.
High productivity decreases costs and enables dserprice of products, what means posibility toesftead number of
customers or increase profit form each producteiase salaries and dividends and acquire additionestors [1].

1. PRODUCTIVITY AND ITS MEASURING

Types of productivity measuring [3]:

— parcial productivity — ratio between output to widual input.

— multi-factor productivity - ratio between outputdgooup of inputs.

- total productivity - ratio between output to toitgbuts.

- index of productivity - compares reached produttiwith productivity standards.

— comparative analysis - compares productivity of petitive firms.

Total productivity informs about total effectiveisesf enterprise transformation process. In gendrad, possible to
express total productivity by following relation

output output

sum of inputs labour + capitanergy + material

Parcial productivity evaluates productivity of imdiual sources. It is defined as proportion of thigl (gross or net)
output to a certain type of input. In general,sitpossible to express partial productivity of dertaput (e.g. labour,
material, energy, capital) as following ratio

output

input (e.g. labour)

Multi-factor productivity reflects result of comlgtion of some sources used for obtaining of certaitput. It is
proportion of the total ouptut to labour plus otheroming factors (e.g. capital, energy and etc.)

output

inputs (e.g. labour + capital)

Index of productivity compares really reached lew&lproductivity with productivity standards. Thisdex
evaluatepercentage changes in productivity. It is relevartbtal, multi-factor and partial productivity.

actual productivity
IP= = 100
productivity standard

Comparauve analysis represents proaucuvity coisparof competitive firms or departments or eta..this case
deviation of productivity level is usually expredsa %.

output of firm A

productivity of firm A inputs of firm

productivity of firm B output éifm B

inputs of firm B

n Department of Management and Economics, FacultiMethanical Engineering, Technical University in K& Nemcovej 32, 042 00 KosSice,
juraj.sebo@tuke.sk, monikafedorcakova@azet.skrtgheisin@tuke.sk
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For measuring productivity companies use performandicators. Following table presents survey oniequently
used indicators.

Tab. 1. Productivity measuring

Output measures

Input measures Physical volume (V) Revenue (R) Profit (Z) Added value (A)
Total nvestment (I) V/1 R/1 Z/1 A/T
Fixed investment (If) V/IE R/IE Z/1f A/IE
Number of employees (N} | V/N R/N Z/N A/N
Total of hours worked (H) | V/H R/H Z/H A/H
Wages of employees (W) VW R/W AW
Costs of material (M) V/M R/M
Total Costs (C) v/c R/C

Source: [4]

Performance indicators in the first table columa laased on physical output or on ammount e.g. ight/@r volume units. This
indicators are primarily used in the industrial gamies. Second and the third column deals witmfirsd indicators concentrated
on profit and loss. These indicators oare primardlg in financial reports. The last column corresbtm performance indicators
based on value added. Added value is defined amnue@s minus operating costs (materials, energyaradhased services). It
represents value added, which company createsghremploying labour and capital [5].

2. CASE STUDY OF COMPARING PRODUCTIVITY OF MACHINER Y PRODUCTION ORDERS.
In the second part of the contribution we countscted productivity indicators for two equal ordgpsoduction of 30 pcs. of clamps
(Fig 1, Tab 2)) realized in the two different peisolyear 2006 and 2008). Concerning obtained datailvfocus on calculation of
total productivity and partial productivities ofdividual inputs (material, energy, capital and laty@and also labour productivity
measured by value added. Basic input data for theéugtivity analysis provided by manufacturer aresgnted in table 3.

.

. — -

Fig. 1 Clamp PNV 24 3160
Tab. 2. Technical characteristics of clamp PNV

B h Imax hy hy t b 1 I2 Mimax(NM) FU (A) Weight (kg)
80 30 85 59 7 56 78 178 282 6 1500 3,4
125 40 130 73 8 96 122 230 339 11 2500 7,6

Source: processed from manufacturer data

Data in the table 3 are in Slovak crowns. In thieirom ,plan“ are assumpted data counted before mtiaiuand in
the column ,real" are really reached values ofdhders production in the particular years.

Tab. 3. Basic input data

year 2006 2008

item plan real plan real
Material 229350 288319 304200 294998
Salaries 37290 32079 38910 38196
Social sec. 13127 11292 13696 13445
Direct costs 279767 331690 356806 346639
Overhead 205095 176434 155640 152784
Total costs 484862 508124 512446 499423
CTIVT 521400 483000 537000 537000
Value added 241633 151310 180194 190361
Profit 36538 -25124 24554 37577

Source: processed from data provided by manufacture
Note. Overhead was 550% in 2006 and 400% in 2008.
Comparison of orders productivity based on real vales

In the following table 4 are presented input datacklculation of orders productivity for year 20&6d also for year
2008. These values are real revenues and costawiireed order.
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Tab. 4. Really reached revenues and costs

2006 2008

Outputs products [SKK] 483000 537000

material [SKK] 288319 294998
Inputs overhead [SKK] 176434 152784

CT/VT [SKK] 0 0

salaries + social security [SKK] 43371 51641
Total costs 508124 499423
Profit -25124 37577

Source: processed from Table 3 data

Concerning the fact, that the provided data faitedatisfy demands for planned productivity anadyased particularly
labour productivity measured by value added by wadlogy from Synek [1], we had to recalculate thést, resp. make
best possible estimate of missing values.

In the first we recalculate total material costairtable 4 to costs on 1 kg and number of kg nacgd$er production
of given number of products. For recalculation wediweight of analyzed clamp PNV (smaller type)adtm 3,4 kg.

Secondly labour costs in the year 2006 we re-calinyeaverage monthly salary in industrial productfa0180 SKK,
Source: Slovak Bureau of Statistics) increaseddayas security (roughly 35 % of gross salary in yfear 2006 and 36 %
of gross salary in the year 2008). For the yeai82@@cording to not publishing average indusselhry in the time of
writing article) we multiply average industrial agf for year 2006 by the index of changes of aveadary in Slovakia in
the year 2008 in compare with year 2006 (21 7828187 1,161). In the recalculation we further assawerage monthly
working time fund equal to 166,7 hours (2000 hauy®ar).

For overhead recalculation to energy and capitatscave used the estimate of data provider - 50 &ceaergy
expenses and the rest we will consider as capdsl. Energy (we will understand as electricity rggg price for
businesses and organizations in the year 2006 veama 3,0 SKK/kWh (Source: VSE a.s. Price list &ectricity for
businesses and organizations for years 2006) attieigear 2008 around 3,3 SKK/kWh (Source: VSE Rriee list for
electricity for businesses and organizations farye008).

In the table 5 are result of these recalculatidrdata from table 4.

Tab. 5. Recalculated real revenues and costs

Inputs - outputs 2006 (0) 2008 (1)
pieces q 30 30
Outputs products -
price [SKK] p 16100 17900
. ammount [kg] v 102 102
material -
price [SKK] P 2826,657 2892,137
ammount [KWh] ¥ 29405,67 23581,82
energy -
Inputs price [SKK] 03 3 3,3
capital [SKK] B 88217 77820
[hours] \4 265,39 275,22
labour -
price [SKK/hour] R 163,4236 187,6353

Source: recalculation from table 4 data

From data in table 5 we calculated table 6 wherthénfirst column we multiplied prices from the y&908 with output,
resp. ammount in the year 2006. In this columnedireinated price effects. In second column we muitprices from the year 2008
with output, resp. ammount in the year 2006 andabip of output in the year 2008 to 2006. In thiduenn are eliminated effects of
different output levels.

Tab. 6. Recalculated real revenues and costs faimaltion of price change effect and output charifgee

Recalculated values for 2006 Recalculated values for 200¢
2006 2008 . o 41
p(1)*v(0) p(1)*v(0) 2(0)
Outputs products [SKK] 483000 53700 537000 537000
material [SKK] 288319 294998 294998 294998
Inputs energy [SKK] 88217 77820 97038,7 97038,7
capital [SKK] 88217 77820 88217 88217
labour [SKK] 43371 51641 49796,54 49796,54
Total costs 508124 499423 530050,24 530050,24
Profit -25124 37577 6949,76 6949,76

Source: recalculation from table 5 data
Note. Because in the year 2006 and 2008 was oatjual (30 pieces of clamps), both columns withIcedated values has equal values.
Total and partial productivity comparison
Total productivity of order, so the proportion otal outputs to total inputs we calculate from fafaamentioned in
the first chapter. After appointing of values frahe first and a second column of table 6 to formutaget following
values for years 2006 and 2008:

CP2006 = 22°% — 0,95 cP2008 = 2720 —
508124 499423

1,07
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and with use of third column of the table 6 witkalkeulated values we reach value of recalculattd pwoductivity in year
2006
7000

2979624~ 013

CP2006p =

Afterwards we count index of total productivity:

Ic (2008) _ CP(2008) 1,07

2006 CP(2006)p 1,013 1,056
From the index results we can state, that aftanieétion of price change effect the total produttivof the
investigated order increased by 5,6 % in the 2688 against year 2006.
For deaper understanding of partial effects ofviitllial inputs on increase of order total produtyiwwe calculate
from table 6 indexes of productivity for individuaputs by following formula:

products
of year 2008
input
Index of input productivity =
products
of year 2006 recalculated
input

Index of material productivity = 1.
Index of energy productivity = 1,25.
Index of capital productivity = 1,13
Index of labour productivity = 0,96
Labour productivity measured by value added
In this part of the contribution we counts produityi of labour measured by value added on crowtabbur input
from table 6 data by formula :

output — (material + energy)
P=

salaries + social security

From data of the first and second column of tablee6calculated following productivity of labour the particular
years:
P(2006) = 483000—(i§§ji9+88217) — 2455 P(2008) = 537000—(;322?8+77820) = 3,179
and with use of third column of the table 6 witlcakeulated values we reach value of recalculatbduaproductivity in
year 2006

537000 — (294998 + 97038,7)
P(2006)p.= =

49796,54
Afterwards we count index of labour productivity:
. (2008) _ P(2008) 3,179

2006 P(2006)p 2,91

In this index is eliminated effect of prices chan@éthe material, energy and labour in investigagteriods. Based on
computed index of labour productivity we can st#tat the order was produced in the year 2008 mpawison with the
year 2006 with increased productivity of labour swead by value added by 9,2%.

CONCLUSION

On the base of provided information about two edquedkers realized in machinery enterprise in thay@806 and
2008 we calculated indicators of total productivitartial productivities and labour productivity aseired by value added.
Concerning the fact, that the provided data faitedatisfy demands for planned productivity anaygarticularly analysis
of labour productivity measured by value added ®thadology from Synek [1], we had to recalculatesth data, resp.
make best possible estimate of missing values. Rhencalculations we can state, that after elinnbmaof price change
effects the total productivity of investigated ardecreased by 5,6 % in the year 2008 against 38@6. On the increase of
total productivity were positively participatingdreases of energy and capital productivity, neutfdct has material
productivity and negative influence has labour picitvity (measured by total output value) which mses. From the
analyses we can conclude that the machinery firm mvanufacturing investigated order with higherltptaductivity in
the year 2008 against year 2006, but it should fomu increase of labour productivity, which in caripon with other
inputs negatively influenced rise of total produitti. But this decrease of labour productivity cbie relative, because if
we change indicator (in our case to measuring lapoaductivity by value added) these decrease ahitinge to increase
(in the case of our calculations by 9,2%). So ia $klection of productivity indicators we shoul#eanto consideration
purpose of its calculation.
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Mieczystaw Szczawski, Izabella Jenczyk — Toltoczkd

| NFLUENCE OF RAW MATERIAL LIMITED AVAILABILITY ON FI NANCIAL
RESULTS OF WOOD INDUSTRY COMPANIES

Abstract: This article contains a methodical proposal of wmduof output forming, giving consideration to ravaterial
and various assortment of wood materials limitedilability and restriction to market absorption aating to particular
products from company’s offer. Methodology takewinccount influence of restrictions on volume ofdsproduction,
fulfilling minimal volume, described by break-evpaint.

Key words: wood, profitability, market, break-event point.

1. INTRODUCTION

Longstanding observation of wood market leads trckhesion, that main barrier of wood industry deyeient is raw
material limited availability. It is especially nog¢able in sawmill industry, veneering branch, aisb plywood industry,
however in the minor range. Wood deficit also dejseon decreasing demand directly connected witmarocc trend
changes. It is commonly known that market econorpegence trade cycle changes, from economic regpterough
slowdown, up to economic recession, what we carrbsnowadays (2008, 2009).

Main wood supplier in Poland, State Forests (LaaysBvowe) accomplish their felling plans as a resflforest
economy, while they are having limited possibisitef volume delivery control against changing dedhéom raw material.
Wood industry companies, especially the bigger ppas base on import and that is what they usuwddlybut in the
profitability account they have to take into comsation significant transport expenses, espedialbase of larger distance
from suppliers. This companies can also notice owariformal impediments, which restrict imported wosupply
opportunities, e.g. severe sanitary regulations etc

Therefore in respect of raw material limited availity, especially some species and quality clasgés necessary to
build wood working operative plans in a way, thall vet to obtain possibly highest business operatprofitability. In
some cases success can mean surviving on the miagkéblding volume of output over break-evennpoi

2. OPTIMISATION OF PRODUCTION PATTERN WITH RAW MATE RIAL LIMITED AVAILABILITY
Volume and structure of wood materials output ofsation formula should take into account wood wogki
profitability criterion function in the form of:

>R (¢ —k) ~ max where:
i=1

P; — sales volume of product number i,
ie<1,n> — number of product,
f, — factor of company share in profit before tax oefCIT taxation),
¢; — sales price of product number i,
ki — unit self - cost of product number i.
Value of criterion function aim at maximum, whileadic conditions limiting its growth are consideradhich
influence on the structure of company’s market rogfeaping.
Volume of output counted in natural units, for protdof number i, contain in bracket:

R, 2P2P

limi limisj ’
Pimi - volume of output of product number i, that isigbt by buyers,

Piim isj — volume of output of product number i, that isited by raw material availability in a species, dimsion
and quality class, i.e. wood assortment number j,

je<1,p> - number of wood material assortment.

where:

Dr inz. Mieczystaw Szczaxgki, zoepzpd@sggw.pl, Mgezirzabella Jenczyk — Toltoczko, izabela_jenczylodoko@sggw.p, IWarsaw University of
Life Sciences, Faculty of Wood Technology, Departm&Technology, Organisation and Management imtMadustry, Tel.: (+22)5938556
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It is known, that influence on absorption of marlketiting possibilities of sell product numberR(, ;) is restricted in
given cyclical phase, therefore structure of outpust be chosen in a way, that raw material wilbbaeficially used and
its availability is limited byP; increase to value G is; -

From the wood industry company practice it is knpwhat is the unit raw material consumption on gipeoduct.

Planning consumption of raw material assortmgnfos number j) should be directed on magnificat@ncriterion
function, i.e. operating production profitability particular products, considering the most impatrteondition limiting
increase of production bought by buyers:

; P s, where:

s; — planned volume of wood material consumptionsisoatment of number j for production of product foemi,
§ — volume of confirmed orders on wood material gs@tment of number j, in analysed period (usuatig
month, related to company’s production operatiang).
Construction and technology of wood products fredjyeneeds usage of various wood materials in dvepecies,
quality classes, e.g. in plywood industry bettgslare rotary cut for outside layers and the warsdor inner layers.
Sometimes amount of one assortment is large enduglthe company can run out of the other, esdgdialshort
supply with bigger dimensions and higher qualigssles in given species, which is essential to pedwre products, that
can be bought by buyers.
Such a situation causes limitation:

Pi = PIimi
Raw material restrictions limiting volume of outmftproduct number i can be defined with correlatio
p S, .
P =2 1, where:
2B E‘Eﬁj

This correlation can find implementation, if protioo of product number i is the most profitable,atloccurred in
periods of shortage in the past term of years. Niawys seller is looking for buyers, not vice verset is why, while
building operative production plan for given periadarket offer inclusive of wider products assominieas to be taken
into account, which can use to its production al@é raw material. It is showed in the relation:

_ S g
p.n -
22R15
j=li=l

Taken into account above relation, rate of facttapacity usage can be examined with the applicaifomeasure
which is in fact similar to efficiency indicator téchnical equipment e.g. engine.

_ SRIF(G-k)
épmaxi Df(cl _kl)

3. BREAK-EVEN POINT IN RAW MATERIAL AND WOOD MATERI ALS PROCESSING

Tough market of raw material causes undercapitidizaf sawmill industry companies (especially sheaimpanies),
which leads to the situation that their survivaltbe market is endangered.

Volume of output (or value of production) below &kesven point in the longer period, usually oneryésads to
business failure. Small sawmill identifying diffities in round wood supply, even having distribatfor sawn wood, do
not have to survive, because income from productiay be not enough to cover standby cost of cagrgompany.

Break-even point shows relation:

>P(c-k)=3K, . where
i=1 k=1

Ksk— value of standby cost of k kind,
ke<1,m> — number of standby cost kind.
Fulfilment of above relations could impede to maintbreak-even point condition and it can resulbamkruptcy.
Rate of factory capacity usage can be measuredthéthate of its use while exceeding break-eventpoi
< influence of market capacity on offered products:

provided that raw material limitations éuéilled.

n, ~ max(080)

—_— Ks
nBEPl ~n | < 1
é PIim i (Cl - kl )
e influence of raw material availability:
Nogpp =———<1 where:
Zi an isj (Ci - ki )

neep1— factor of standing cost cover grade in conditiohkmited sale possibilities,
neep2— factor of standing cost cover grade in condgiohlimited raw material delivery possibilities.
It must be noticed, that f = 0, because in breaagwint or below we do not pay income tax.
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4. SUMMARY

Above relations can make operative management astvimdustry company much easier with taking intoccant raw
material and wood products limited availability,ttalso restrictions on the trade area. Formula ar@h should enable
optimal structure of output formation provided fiescribed criterion function and other functiomsiting its value i.e.
after-tax profit from ordinary activity. It is alspossible to examine rate of factory capacity usegasidering above
relations.
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Wactaw Szymanowski; Magdalena Olkowféz

APPLICATION OF THE INTERNET FOR BUILDING THE MARKETI NG PLANS
IN MICRO , SMALL AND MEDIUM ENTERPRISES OF WOOD INDUSTRY

Abstract: The article brings up the subject of usefulnefsrimation placing in the Internet to make marketatan for
activity of micro, small and medium enterpriseswafod industry. It also shows the capabilities ahgghem to write the
marketing plan. The conclusion is: the Internetssnuch advanced developed the data base nowcausigstematicaly
replace the traditional sources to make the marfggtian and shorten considerably time and reduses ¢o create it.
There is only one problem — the businessmen willgb have to think about honesty and authentififpformation
placing in the Internet.

Key words: Internet, micro, small and medium enterprisesiketing plan, sourcef information;

INTRODUCTION

The marketing action starts, when an enterprisénbegxecutéts main object of management, which is a customer’s
satisfaction. That is why a producer ought to mealiow important customers’ future needs and wishes

The trading operation on the market will achievgented results, if aims of business action weresehaat the
beginning of enterprise existence. Then the blstntost profitable and the most payable for busimes methods their
realization are selected. Unfortunately, the plagrdefinite in this way, is not a common procespalish enterprises. In
the timber industry, which are characterized byntégration and big competition, thisoblem is.It is speciallyexprested
in micro, small and medium enterprises. It is waamotice the need of planning in that sectoheféconomy and benefits
from entering into those process.

The enterprise may achieve big success on the maik®ut spending a lot of money on creating actpans. A
chance of progress in planning (specially the margeplanning) may turn out the Internet that idimited data and
information base today. Thattise reasorwhy owners micro, small and medium enterprisesishimok for an alternative
method of business management which has been peenigpracticed by them.

MARKETING PLANNING IN MICRO, SMALL AND MEDIUM ENTER  PRISES

The marketing planning is a kind of planning thas lgot a functional capacity. During planning tpgortunities of
enterprisedevelopment are estimated in detail in the lighttoresources. On the other hand all operatioascannected
with the aims which an entrepreneur has alreadyis#ie beginning of enterprise existence. An ubtidi trump and a
characteristic feature of the marketing planninfigsibility. The correcting possibility of assunigt (e.g. aims, methods,
assignment, enterprise necessities) or even platshis already been realising, enables to extanenterprise action
options. It also has an influence on improving ¢thesen strategies all the time through periodidfigation theirs with a
current situation on the market.

The directorial personnel should realise how imguarta planning necessity is, as well as they shoultice
advantages which has got small enterprises, fanpla simplified procedures in comparison with bampanies; shorter
and cheaper researches concern closer and funthenpese surroundings; easier definition of assiionpand strategic
aims. In the last ten years has appeared the fghemre that speaks for introducing the marketitzgnping in the micro,
small and medium sector. It's an easy accessibdithe large data base like the Internet is.

"3 Dr hab. Wactaw Szymanowski, Prof. SGGW, Warsawdusity of Life Sciences, Department of Technol@gganisation and Management in Wood
Industry; wszymanowski@acn.waw.pl; Mgt.iMagdalena Olkowicz;e-mail: magdalenaolkowicz@b2.p
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THE INTERNET AS A SOURCE OF INFORMATION

The Internet has made easy a planning in the pasyéars. It also enable businessmen to have asate the most
of valuable data and information. If they were ssall correctly, they would be used with success aource of
information to build marketing plans. Principalhyety are of use in preparation of a further entsgpsiurrounding analysis
or a market competition analysis.

However hard we try, the finding data and informatihat are necessary, is not always fast or ddagy times if one
problem is studied, a lot of web pages need toebeched when we look for research materials. A$welhave to bear in
mind fact, that some information which was publhe the Internet, could be false and unreliableer€ is always
probability of use incorrect information, sometinveish errors or modified intentionally by somebaoatyd then placed in
the web pages.

Despite the internet source disadvantages abovéianed, it is worth to name its many advantages Tde most
important Internet trumps are: opportunity of fingliall kind of analysis, tables, balances, staSstand scientific
researches results prepared by various expertexasiples it is necessary to point at a web pag@eoftral Statistical
Office (GUS: www.stat.gov.pl)or Ministry of Government inPoland (www.mg.gov.pl) By the way without many
difficulties we can also have an access to the naduperiodical financial reports belong to some keaicompetitors. As a
rule it is enough to log in a concrete web serVorea fee (e.g.www.notoria.plor www.infoveritipl). A whole procedure
progresses quickly and ably because a charge dslpaimeans of sms message that is sent tdallmving telephone
number. The other important thing is the directeascthrough the Internet to some news which coaldchdwver make
accessible in the traditional way or some clerkaidiowant to show them.

ELABORATING THE MARKETING PLAN

The marketing plan, that was built in the tradiibmvay, required collecting the data and informatfoom many
sources: started with literature (e.g. books, prpsblications), through scientific conferences agthposiums, with the
information coming from: offices, institutions, titates and universities at the end. The processeeking the data and
information for making a traditional marketing pleras arduous and took time. Apart from that overadits of marketing
planning were quite high because they has been tiftexdh by procedures of news earning for examgiéze to offices,
institutions taking working hours under considematiand payment for gained documents, data or irdoam. In that
situation there is also need to employ qualifiedgbe who can analyse and elaborate the collectied da

The comparison a traditional marketing plan withlan which has been written on the basis of theringt data and
information, was put in the table 1.

Table 1 The comparison a traditional marketing pléth a plan based on the internet source

A traditional marketing plan A marketing plan based on the internet source and data from an enterprise

Need for looking for data and information in mangditional * The most of necessary data and information is glatéhe Internet;
sources;

*  Problem with access to some data and informatigrfram * Logging on some web services for a fee, standamithy to get news
offices, institutions; from the Internet;

» Looking for some news in many places (e.g. offices, *  Working on one computer place with the Interneeascthe most of
institutions, libraries) taking their opening hoursder news is possible to find regardless of day or nighe;
consideration;

» Acollected data analysis by oneself: make talbatnces, * The possibility of use tables, charts or reporéppred by experts and
reports and charts; published in the Internet;

«  The need to employ qualified people who can analyse » Use of tables, charts or reports (published intlkernet) prepared by
elaborate the collected data; experts allows to concentrate on right understanttiem;

+ The longer time to build a marketing plan; » The saving of people’s time and energy;

Source:Olkowicz M., The possibilities and the scope gfliaption of the Internet for building the markediplan for “Stolarka Wolomin S.A.”, master’'s
thesis; the tutor: dr hab. Wactaw Szymanowski, .p86GW; Warsaw University of Life Sciences, Depamtof Technology, Organisation and
Management in Wood Industry; Warsaw, July 2009.

Building the marketing plan based on the interregachnd information, considerably makes easierpitisedure and
saves the employees time and energy. In regardstis cof made the plan, they among other thingsisbof payment for
logging on some web services for a fee and trargédr writing the plan. On the assumption tha &mterprise for whom
the plan is created, accesses the data from tldeibssiness documentation, the marketing plaringritan be charged a
person from outside the enterprise. However inbilnesses with a small initial capital, the mangplan could be also
prepared by the owner (as a rule acting managechuatant or other employees. It is important fategoprises from the
micro, small and medium sector to pay attentiothtonecessity and need of the marketing plans ibgild'herefore the
growth of businessmen awareness should cause tig@nigternet instruments and deriving benefits Whitey reapes in
order to consolidate their hold on the market tgtothe marketing planning.

A typical structure a marketing plan is showed italale 2. It is also contains a column with mergidithe data and
information sources which can be used in the padicstages of plan writing. The aims of every pltages are pointed in
the same table 2.
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Table 2 The structure of a marketing plan takimgsaand information sources under consideration

No PART OF PLAN AIMS SOURCE OF DATA AND INFORMATION
» Present main: assumption of a plan, its aims and . .
1 Summary for recommendations make possible shows its essence; Wr!tten on the basis 0f, the rest stages of plan
management . . . which has been made;
» Directly next to summary contents is put;
e The Internet — web pages of: departments, officed,
. Show main data concerns: further surroundings, a institutes, universities, wood and furniture vastal
Current marketing o s ; . - )
2 P market, competition, distribution, costs and expéect newspapers, libraries, specialist business, web
situation ) ) R ; S
profits, which help to prepare a SWOT analysis; services makes data base accessible;
» Data from enterprise;
Possibility and pro- Define the most important possibilities (advantdges
3 yandp and enterprise faults too which can have an infleen| On the basis of above mentioned sources
blems analysis . - ) .
on reaching aims by businessman;
4 | Aims Show plan aims concern: sale size, share in marke On the basis of above mentioned sources

and profits;

Show a way to realise aims when marketing
instruments are used

Answer question:

What will be done?

6 | Operation program | Who will be working on?

When will it be carried out?

How much will it be cost?

5 Marketing strategies On the basis of above mentioned sources

On the basis of above mentioned sources
Data from enterprise;

* The Internet — web pages of: departments, officed,
institutes, universities, wood and furniture vastal
specialist business, web services makes data bage
accessible;

» Data from enterprise;

e On the basis of enterprise observation;

8 | Monitoring Show methods of control a plan redlza * Following the situation on the market through the

media and Internet.

Source: Szymanowski WThe marketing planning in micro, small and mediurtegprises in wood industrgonference; Rogéw 2002r;

Point at business forecast on the basis of thatspla
timetable of material supply, a production plaplan
of hire new people and marketing action will be
prepared;

7 Planned results

SUMMARY

Nowadays the Internet is the newest source of aladainformation. It could be useful for the markgtplanning by
entrepreneurs. In some case of enterprises (eagoror small), the much of information placed i thmternet has got
scope that is enough for building the marketingi@ad the Internet can be an only source of newsaatime.

The marketing plans based on the internet souecéharchance of micro, small and medium enterpdseslopment.
Especially in difficult the economic situation whicame out in the end of 2007 (“the economic c@6i87-2009") all over
the world, the marketing planning could be the htlmeans for businessmen to protect enterprigen fiepression.
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Marek Tabert, Wojciech Li’
BIOENERGY FROM WOOD W ASTE

Abstract: Attempts to reduce carb dioxide emissions released in combustion processssil fuels face technologic
and economic barriers. Thus new sources of enegearched for, which would be the least possibisance for th
environment or which environmental impact woulc neutral. Wood pellets wereharacterized as a bioenergy
material with considerable development potentiaiolggical and economic effects of their applicativare discusse:
Costs ofgeneration of 1 kWh energy from selected typesiefsfwere comped.

Key words: bioenergy, biofuelswood pelletsheating boilers

1. INTRODUCTION

As late as two hundred years ago people obtainedygmequired for heating and cooking almost ehtifi®om wood.
Later the primary fuel was coal, followed by crualk natural gas as well as uranium. In the course witewstion of thes
fossil fuelswaste products are formed, which are subsequegithased to the atmosphere. Emitted gases haveative
effect on the natural environment. This fact is phenary drawbck of fuels used to date. Another disadvantagéeif
application is connected with the fact that resesrof these fuels are limited and world demandefaergy is constantl
increasing.

Combustion of hard coal, brown coal and crude edlds to emisons of large amounts of gases, first of all car
dioxide. Increased emission of ¢® the environment disturbs the natural balancthisfgas in the Earth's atmosphe
Scientists and conservationists generally sharepamon that an excess of thias in the atmosphere, caused by hu
activity, has played a significant effect on climahange, observed particularly since the beginairige 2 century.

Attempts to reduce carbon dioxide emissions retbase&ombustion processes of fossil fuece technological and
economic barriers. Thus new sources of energy eaecked for, which would be the least possible angs for the
environment or which environmental impact wouldrmitral. In this respect biofu seem to be particularly promisii
Energy generated from biofuels is referred to agtergy Among different types of biofuel considerable iefgrhas bee
observed in wood, including wood waste. Energy cmfrom wood, thanks to its obvious economic andlagical
advantages, has beagain gaining in popularity, particularly in therBpean Union countries and in the Unites State
terms of energy efficiency the consumption of 2dégwood pellets made from wood waste is equivateni litre of
heating oil.

2. WOOD PELLETS AS NEW BIOENERGY MATERIAL

Wood is one of the most important forests produlttés a versatile raw material, commonly found aaqublied,
accompanying people throughout their lives. Woodsied in the production of e.g. whole housing bngd and structure
(bridges, sports fadiles, catering facilities), structural componemt buildings and structures (e.g. rafters, flo
windows, stairs), moveable and b-in furniture, as well as paper, tool elements, t@ys. In the process of manufacture
products from wood consideble amounts of wood waste are generated. Oneabf wastes is sawdust. It became
material for the production of wood pellets (palamulat drzewny, pelet). In Poland the term "petites not have a cle-
cut, commonly applied definition. Germand Austrian standards defirgellets as wood pellets from pure hardw
sawdust. The European standard uses the termtgjelehich was defined as pelleted material wittligmeter from 6 ti
25 mm. At such a broad definition most pellets iiffeon the Flish market are consistent with the European stat.

Wood pellets are used as fuel combusted first loinaheating boilers. Figure 1 presents a massetiets and al
individual pellet.

Fig. 1. Pellet mass and a single pellet
Source: a study by the author.

The diagram given in Fig. 2 explains in a synthet&yy why combustion of pellets, as a wood prodgeterally doe
not introduce new pollutants to the natural envinent

4
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Fig. 2. The cycle of C@in nature taking into consideration combustiomvobd in the form of wood pellets.
Source: a study by the author.

Carbon dioxide released during wood combustionrerte natural cycle as a result of its absorpbpmgreen plants,
particularly forests. Forests are ecological systemhich thanks to solar energy are automaticatigt aontinuously
renewable. Green plants transform CO2 into organiustances, first of all cellulose (C6H1005)n, whis the basic
component of wood. As a result the amount of cardioride in the natural environment remains cortsteinculating in
the natural cycle. For this reason, wood mategahlousted in different forms is considered to beeemlogical source of
energy (www.pellets.pl/pellets/energia_drzewna.php)

Poland has considerable, unused resources of ebanmass. They are estimated at approx. 40 miiianannually
(Lewandowski 2001). These resources include stvavad waste, reed and grasses. Approximately omd tiiPoland's
area (28.8%) is covered by forests. Every yearstsrproduce 9 million m3 wood waste, which whenmahaged and left
in the forest constitute a medium and feeding gdsufor fungi and pests, thus deteriorating the tagnicondition of
forests. Timber harvested from forests is procegstedfinal products by wood industry. It is estit@a that during these
processes from 100 m3 timber only 25 m3 sawnwoodqgssed into final products are obtained (Sergdy2003). The
rest is waste, which - similarly as wood waste gateel in the forest in the course of felling - aolias been managed only
to a slight degree (Guzendayigon 1997).

According to the amended Energy Law Act: "a rende/@nergy source is a source utilizing in the psstgg process
wind power, solar radiation, geothermal energy, wase, current and tidal energy, hydro power anerggngenerated
from biomass and biogas" (the Act of 24 July 206#ading the Energy Law Act). A modern biomass epeaurce is
connected with fuel pellets. Raw material for thredquction of this type of pellets may be practigalmost any plant
species. However, wood waste, i.e. sawdust, trigmand chips, has the highest calorific value. d&ad appropriately
comminuted wood material is heated, as a resuthi¢h process lignin, one of the primary componerfitaood, receives
adhesive properties. The hot mass of wood partislesushed under high pressure, automaticallycghred pelleted, as a
consequence receiving the form of pellets.

Pellets, meeting quality parameter requirementstafidard DIN 51731 are efficient, ecological andereable fuel
produced from sawdust and formed as pellets. Theycharacterized by high calorific value (18 — 19/kg) in
comparison to other biofuels and low ash conte®® { 0.4% burned fuel). Pellets are shaped a#lighessed cylinders
with a diameter of 6 - 8 mm and length of approx.£2cm. The primary advantages of pellets incliade heating costs,
negligible CO2 and SO2 emissions and slight amoohgsh, no contents of noxious substances andusssyKrytowicz
et al. 2004). Wood pellets are sold under diffefaraind names: Pellet Premium+, Ecopellet, Pelletritim and Pellet
Standard. Individual types of pellets differ in ithealorific value and price. The primary produadrwood pellets in
Poland is BARLINEK S.A., which offers a product lea "pelet barlinecki" (70% softwood sawdust ands3Bardwood
sawdust).

The origins of wood pellet production stem fromd@edustry. In the late 1980's a feed producerratpg at the US-
Canadian border, started to manufacture in theogeof reduced demand for feeds wood pellets fromdsat as an
addition to horticultural composts. Some custonstasted to use this product as fuel, observing gowtgy results. Soon
the concept of this new application of wood peltgined interest on the part of a bigger groupndfepreneurs, becoming
their main source of income. This product reachatbfe in mid-1990's, first Austria and the ScandiagKrytowicz et
al. 2004).

Raw biomass is susceptible to decay. In this fdmm rhaterial readily absorbs moisture from air, thniensifying
putrefaction processes, which particularly pertamgyreen plants and to a limited degree to ingalstvood waste. In
contrast, pellets are resistant to natural decaggsses, since their smoothed surface effectivediepts them against
absorption of moisture from air. Thanks to themnigpellets may be automatically fed into boilersoddrn boilers fed with
pellets are as a rule automatic. During combustiopellets a very small amount of ash is produegrch in most cases
may be removed as seldom as several times a masithleft after combustion of wood pellets is comgmb®f inorganic
compounds, mainly potassium and calcium carbonated, constitutes good quality mineral fertilizer foorticulture.
Operation of pellet boilers is similar to that dfar gas boilers. In contrast, it is almost twméis cheaper.

Pellets occupy from ten to thirty times less spiea the original raw material. Thus their storagd warehousing
costs are similarly lower. Transport costs are appseven times lower. As a result of biomass cotmagon in the pellet
form the calorific value is increased. Good pellese a calorific value exceeding 70% calorificeabf the best grades of
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coal. At the same time the efficiency of equipmieatning pellets is on average two times higher tthah of equipment
burning coal. As a result pellets produce more tegtan identical amount of coal. Dry biomass @enflammable than
coal and pelleting increases the flash point. Altftopellets constitute a material which burns Hgadiis still resistant to
self-ignition, it does not explode and may haraigd to an outbreak of a fire.

3. ECOLOGICAL IMPACT AND ECONOMIC EFFECTS OF APPLATION OF WOOD PELLETS

The use of wood pellets has a positive ecologiogbact as a result of the phenomenon of substitufidns
phenomenon results from the fact that energy preddimom fossil fuels is replaced by energy comirant pellets. This
leads to a reduction of emissions of noxious gasbgh are waste products of combustion proceskésssil fuels. For
example, a larger production line manufacturing evpellets in the amount of approx. 2 5000 ton altynsapplies fuel
required to heat approx. 5 000 typical detachedsésfassuming that one house consumes 5 ton fuedly). Such an
amount of wood pellets may also be used to sumplg foeriod of 1 year a small heat and power @gntpped with power
units of 2 x 7 MW. Application of wood pellets frothe annual production of this line results in duaion of carbon
dioxide emission by approx. 106 000 ton (approxnflion m®), sulfur dioxide emission by approx. 3 300 tonstdiy
approx. 1 800 ton and nitrogen oxides by apprad856Q ton (Serediski 2003).

Table 1 lists results of comparisons of effectiosts of generation for 1 kWh energy from selecypas of fuel.

Table 1. A list of generation costs of 1 kWh endimyselected types of fuels

Type of fuel Unit of | Calorific value | Gross price of | Generation efficiency Effective
measure of fuel fuel* cost kWh of boiler generation cost
[kJ/unit] [z4]/unit] [z4/kWh] [%] [z/kwWh]
1 2 3 4 5 6 7

Heating oil | 35610 2,51 0,25 92 0,27
Liquefied petroleum gas -+ | 45600 2,50 0,20 92 0,22
propane
Natural gas GZ-50 m 34440 1,79 0,19 92 0,21
Coal sorted smalls of 5 - 25 kg 25000 0,91 0,13 82 0,16
mm (Ekogroszek)
Coke kg 27000 0,88 0,12 40 0,30
Ecopelet kg 19000 0,75 0,14 82 0,17

*Mean gross prices according to the levels fromgkeod
Source: a study by the author.

In these calculations the cost of installation ekting facilities was not included. In professiotigdrature on the
subject calorific value of individual fuels is givanost commonly as the value falling within a ciertange. In Table 1
mean values were assumed for the purpose of catmgaThe highest calorific value is found ford&fied petroleum gas
— propane. In turn, the lowest calorific value wasorded for pellets (ecopellets), being over tismes lower than that of
liquefied petroleum gas.

Fuel prices are characterized by variation not amithin long-term periods extending over many yedmst also
within a year. Moreover, differences are found uelfprices depending on the region of the courfihys prices of
compared fuels were established on the basis effiiven by suppliers in the Internet, collectaedrdy a relatively short
period from 01 to 10.08.2009. Mean values were utatled based on the presented price lists propbgedifferent
suppliers and for different regions of the country.

The direct cost of generation for 1 kwh (columnah. 1) was calculated by dividing the gross pligehe calorific
value and expressing the result in kWh, applyirg d¢bnversion factor 1 kwh = 3600 kJ. Under opegationditions the
efficiency of heating facilities is crucial, andviaries depending on the type of the applied fE#ficiencies of boilers
presented in Table 1 were established as meand basthe information given in offers presented bildy producers on
their websites. Taking into consideration efficigrd boilers the effective cost of generation dfWh was calculated for
individual types of fuel. Coke turned out to be thast economical fuel, while the most profitahlelé were coal sorted
smalls "ekogroszek" (0.16 z{/kWh) and "ecopelet1{0z/kWh). The difference between the least eounal fuel and the
best was almost two-fold.

Prices of fuels given in Table 1 and results otufations obtained on their basis in terms of valaes true only for
the period in which current prices of analyzed pidd were collected. Prices of energy raw materillstuate
considerably over time, first of all under the ughce of global economic factors. These pricesatse significantly
affected by exchange rates, mainly that of Poltetyzo US dollar and Euro. In turn, the ratiospoices of analyzed fuels
are much more stable. They undergo much smalletuiftions, which are observable generally over éonmeriods. Thus
results concerning the effective cost of generatibl kWh energy (tab. 1, column 5) are of highatue for research
purposes if they are analyzed in terms of relathogtsveen them.

As a result of the use of wood pellets to genenatt energy we also gain several positive additiefiiects. New jobs
are offered in the opened pellet production plamtd in cooperating enterprises. A wood pellet petidan plant employs
directly several or around a dozen workers. Howeagrough estimates show, together with cooperatimerprises it may
activate up to 170 new jobs. The biggest numbepeople are given positions in the procuremenhefgroduction plant
with raw material and in the distribution of th@dl product. Moreover, workers are employed in pheduction, sale,
installation and servicing heating facilities fulgith pellets.

Economic benefits from the production and applaratf wood pellets are wider in scope that theviudial business
success of the pellet producer. A higher numbepelfet production plants operating in a region negd to the
improvement of its balance of payments, particyl#rit is connected with opening of power planting this fuel. This
concerns first of all regions with more than averdgrest cover, where as a consequence the pdteapaly of wood
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waste is high. Such a situation is an incentiveefotrepreneurs to open pellet production plants Gapberating power
plants. As a consequence of their activity soomenuc effects connected with the scale of productitay be observed.
As a result of the manufacture and use of fuehanform of wood pellets in that area the purchdssnergy or its carriers
from other regions of the country is reduced. Thissing district in Austria may serve as an exampleconomic success
in this respect (Kubicka 2007).

Moreover, the production of pellets for export evdloping due to the considerable demand for thoslyct aboard,
particularly in Germany. The scale of this demaralyrhe evidenced by the fact that certain Polisldycers have sale
contracts for their entire future production formga/ears ahead. Increased demand for wood wagteases the number
and range of silvicultural procedures performea@nghbouring forests, which in turn improves thaitsay condition of
forests. Increased demand for the raw materiapétiet production also results in changes in tlopping structure in the
area. Plantations are established of plants, uffed processing in pellet production for energy g@ation purposes.
Modern technologies are implemented to manufadtaeging equipment with high development poteniiake example of
the Czech Republic shows that the production ofipgent for pellet combustion, such as furnacesnéxs; boilers,
fireplaces, etc. is highly profitable.

4. CONCLUDING REMARKS

The development of bioenergy production based oodweaste has certain limitations resulting from to&ume of
potential raw material resources. The best matésiathe production of wood pellets is hardwood. mhost profitable
resources will soon be completely utilized. It sedimt in this situation good development prospeasid be offered by
incorporating into the resource base also plamatiof fast-growing woody plants of willow specieZalix viminalis).
Plantations of this plant make it possible to userpr contaminated soils for cultivation, whictdatnally results in the
implementation of alternative agricultural prodoati(Wisniewski 2000).

Another direction for the development of bioenebgged on wood waste is found in the thermal coiethirough
their gasification or pyrolysis with the generatiohgases, to be next burned in combustion engingms turbines. The
presently used gasification technologies are chariaed by insufficient conversion efficiency anck astill pilot plants
rather than commercial installations.
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HEATING EQUIPMENT FUELED BY WOOD PELLETS

Abstract: New sources of renewable energy are being degdlophe structure and volume of energy productiomf

renewable sources are discussed. Potential resoafd¢hese sources in Poland are indicated. Bionpasticularly wood

pellets, is gaining considerable importance ingraduction of bioenergy. The best boilers burnirgpd pellets, available
on the market are characterized in terms of tleeintiical and economic properties.

Key words: sources of renewable energyofuels, wood pellets, pellets, heating boilers

INTRODUCTION

Polish power engineering is based on hard coak eokl brown coal. It is estimated that approx. T&#tonal energy
consumption is covered by energy coming from coribnof these fuels. At present the structure dfzation of energy
raw materials results from their resources foun&atand and the long-term tradition, enforced by $trategy of energy
self-reliance. However, ecological and economicibes are mounted, requiring the search for newcesuof energy.
Increasing attention is being focused both in teofrthe legal and economic aspects on environmgotaition.

Excessive air pollution is recorded at over 20%aaye Poland. According to analyses conducted byikgtute of
Environment Protection — KASHUE @Dski et al. 2009), Poland was characterized in 2@0particulate pollution level
of 1.4 t/km2 annually (435.6 Gg TSP — total susgehgarticulate) and sulfur dioxide emission of t&&n2 annually
(1 131.03 Gg annually). These are considerablyebedsults than those recorded in the early 199Mis still much less
advantageous than those in the other EU counfrhies primary source of pollutants emitted to theaphere is connected
with the processes of energy production — 92%.
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In view of the observed climate changes the emissfagreenhouse gases, including carbon dioxidmcigasing in
importance. Its emission to the atmosphere caugedduman activity is considered to be the main ciuesdactor in
changes leading to climate warming. The emissio@©@2 in Poland in 2007 was estimated at approx.2328iillion ton
(Olendrzyiski et al. 2009). Reduction of CO2 emission to #timosphere is becoming a key ecological and ecanomi
problem, thus the search and development of rerleveatergy sources. The basic requirements whichemosburces of
thermal energy need to meet include low emissidissiifur dioxide and carbon dioxide to the atmosph@&he use of such
fuels leads to a limitation of the greenhouse effec

THE ROLE OF BIOMASS IN UTILIZATION OF RENEWABLE ENE RGY SOURCES

According to the expert opinion of the European éegible Energy Centre entitled “Economic and legaleats of
utilization of renewable energy sources in PolaffilC BREC, 2000) the proportion of energy comingrfroenewable
sources in the structure of primary energy carcmisumption in 1999 was estimated at 2.5% (i.e. RD4 At the same
time, the proportion of renewable energy sourceablénglobal fuel-energy balance is approx. 18%prsent in the Polish
energy balance the share of renewable energyestilhins low. Table 1 presents the structure ofcasuand the volume of
renewable energy production in Poland (www.pv.ddapd/200402161126530.StrategiaOZE.pdf).

Table 1. Structure and volume of renewable energglyction in Poland in 1999

Renewable energy sources Proportion [%] Produced engy
[PJ]*

Biomass 98,05 101,8
Hydro power 1,83 1,9
Geothermal energy 0,1 0,1
Wind energy 0,01 0,01
Solar radiation energy 0,01 0,01
Total 100 103,82

*PJ (petadule) = 10°J
Source: Strategia rozwoju energetyki odnawialn€p@.

In the Strategy for Development of Renewable Enétgyduction, passed by the Parliament in 2001 Hjective of
reaching the proportion of renewable energy inrtéional energy balance at 7.5% was adopted foyebhe2010 and 14%
for 2014 (Strategy...2000). It is estimated thatlteteergy demand in 2010 will be 4570 PJ. Reachirgit5% share of
energy from renewable sources in the primary enbeggnce means that it is necessary to produc@1fi approx. 340 PJ
energy from renewable sources. In relation to #vell of production capacity available for the reable energy sector in
1999 it is equivalent of generation of addition&B5 PJ bioenergy. This will require a considerabbeease in investment
outlays for renewable power generation. Table Zqnts the volume of energy which may potentiallygeeerated by
renewable energy sources in Poland.

Table 2. Potential volume of energy from renewalolerces within a year in Poland

According to the expert According to the strategy | According to the report prepared
Energy source opinion EC BREC* (EC | for reduction of greenhouse | for the World Bank (Hauff 1996)
BREC 2000)[PJ] gas emissions [PJ] [PJ]
Biomass 895 128 810
Hydro power 43 50 30
Geothermal resources 200 100 circa. 200
Wind energy 36 4 4-5
Solar radiation energy 1340 55 370
Total 2514 337 circa. 1414
Total consumption of primary energy in Poland in 198 r.: 4069,6 [P]

*EC BREC (Baltic Renewable Energy Centre)
Source: Strategia rozwoju energetyki odnawialn€p@.

Estimates of volumes of energy were prepared bgetigroups of experts. Results of their analyseeitain cases
differ rather considerably. However, in all thesalings the evaluation of the potential for renelgamergy in relation to
the objectives assumed in the Strategy for the Dpweent of Renewable Energy Production indicatest these
assumptions may be realized. Relatively the bighepes for the utilization as a renewable energycare connected
with biomass. Its proportion in the fuel balanceafewable energy in Poland has been increasimyglis. Biomass may
be used for energy purposes in processes of dioacbustion of solid biofuels (wood, straw), gasefueds in the form of
biogas or processed into liquid fuels (oil, alcghol

In Poland utilization of solid biofuels for energyrposes is the fastest developing area of enezggrgtion from
renewable sources. This development is occurrirdgumarket conditions, with no support from thdestand generally
based on technologies available in Poland. A geodsservices tax was even imposed on the saleofdsis, with a VAT
rate of 22%. The potential introduction of statpgart for the production of energy from renewaldarses is only being
analyzed at present. The considered options incdudedluction of investment costs connected withuibe of renewable
energy technology as a result of the introductibnag preferences, mainly for private investorsisTirefund system is
already applied in four EU countries, i.e. AustBa)gium, Portugal and France.
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PROPERTIES OF WOOD PELLETS

Pellets (mini briquettes or wood pellets) are usedombustion in burners, furnaces, boilers, fiaggks and other
heating equipment. Their calorific value is 4.8 kWh/kg (18 — 20 MJ/kg). Pellets are produced frpore sawmill
sawdust, trimmings, chips and broken wood. A varit fuel pellets is also manufactured from cergiin, stems of
green material, straw, hay and other combustiblstevanatter. Table 3 lists basic parameters of woeltbts and for
comparison selected properties of heating oil.

Table 3. Basic parameters of wood pellets and g ati

Type of parameter Value of parameter

Pelet Heating oil
Diameter [mm] 6-8 -
Length [mm] 10-38 -
Calorific value [MJ/kg] 16 -19,5 39-42
Power output [KWh/kg] Circa 4,7 11-12
Bulk density [kg/m?] 630 - 750
Moisture content [%] 6-12 1
Ash content [%)] <155 0,2
Sulfur content [%] <0,1 0,2-1
CO; content [%)] Circa 0 -
Occupied volume [nd] Circa 1,5
Gross price 650 zi/ton 3,00 zdlitre

Source: the author’s study based on http://www.aigom.pl/

Material for production of wood pellets has to lmeneinuted to a fraction of 1 - 2mm, dried to 8 94 Boisture
content. If the material is not viscous, it needsbe mixed with a binding agent (with oil cake lgeimost suitable).
Efficiency of machines drops by 30 - 50% for strawd sawdust, while it reaches a maximum when @.gake is used.

Wood pellets are produced similarly as briquettemiechanical pelleting machines, in the proceszr@$sing wood
mass under a high pressure. Lignin serves as ttignigi agent, which when heated receives adhesieepties, together
with resins contained in sawdust. The average foicpellets in Poland in 2009 is 750 zlotys/tono® pellets are sold in
bags of 15 kg, 20 kg, 25 kg, as well as big ba@9@1kg), and in bulk. In smaller burners pelletthva diameter of 6 — 8
mm are used, while in bigger (industrial) burnethese with a diameter of 8 — 12 mm.

CHARACTERISTICS OF LEADING EQUIPMENT FOR COMBUSTION OF WOOD PELLETS

The offer of boilers using wood pellets availabfetbe market is relatively wide. There are app&ixproducers and
importers operating at present on the market, vdtbasitomated boiler installations burning wood teas the form of
pellets. Investment costs of these installationy @ estimated at 500-1000 ziotys/kW, dependingthen degree of
technological advancement of the equipment. Inangdsaterest is observed in small output boileedito meet the needs
of individual households. There are approx. 10 poeds of low-temperature heating boilers burningpavgof 20 - 80
kW). The cost of purchase of such a power unitaltedd without adaptation of the boiler room, maydstimated at 130-
150 ziotys/kW. At present on the Polish market énnts of technology the most advantageous solutamasheating
furnaces offered by KOSTRZEWA.

KOSTRZEWA is a company established in 1978. Stgrfiom the beginning of their activity it has beamolved in
the production of central heating boilers usingntéss and fossil fuels. As a result of continuousienoization and
improvement of manufactured equipment the enterggained the position of a leader among Polish yreis of boilers
for solid fuels (pellets@pellets.pl; http://www.koewa.com.pl/). The latest product (2008) launchgcKOSTRZEWA
comprises Pellets® Fuzzy Logic boilers, producedariants with varied output of 15 to 75 kW. Theg ased in central
heating and may be used to heat utility water. Témeyecological, offering a source of heat being times cheaper than
gas and oil and three times cheaper than elegtri€able 4 lists area of facilities, power of badeequired for their
heating and basic dimensions of this equipmentyedlsas prices.

Table 4. Basic characteristics of Pellets® Fuzzgitdoilers by KOSTRZEWA

Area of facilities |Power of boile Depth Height Width Flue diameter (smoke Price
[m3* [kw]** [mm] [mm] [mm] conduit) []
[mm]
50-200 15 960 990 1050 160 12600
100-300 25 1080 1150 1230 160 13200
296-530 40 1080 1280 1230 160 16600
370-660 50 1080 1370 1230 160 18600
550-1000 75 1476 1410 1465 160 25900
600-1300 100 bd bd bd bd bd

*height of facilities
*Power of equipment needs to be selected accorttirfgeat demand of the building
Source: the author’s study based on marketing nalseby KOSTRZEWA - http://www.kostrzewa.com.pl/
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Pellets boilers are a group of automatically firgel heating equipment. Boiler operation is contoblby a lambdi:
probe (Fig. 1) and the innovative method to containbustion processes, using an algorithm t on the fuzzy logic
principles. Fuzzy logic is a generalization of slas twc-valued logic It is applied first of all in control systems
equipment, in situations when classic logic iseffective due to the occurring ambiguity. The Fukpgic control metho:
makes it possible to reduce fuel consumption bytaud5%, to a considerable degree it eliminatesftiimation of
pollutants and furnace black as well as condensatiavater vapol in the boiler.

Charge chamber Fuel tank

T
| Pellet controller M
| Fuzzy Logic

| Retort burner
Ash pan Fan and flue gas shot lighter ‘

Fig. 1.A central heating water boil Pellets® Fuzzy Logic firmy KOSTRZEWA Sp.
Source: the author’s study basedmarketing materials by KOSTRZEWAttp://www.kostrzewa.com.|

Boilers of this type are adapted to combustion oba pellets, coal sorted smalls, cereal and woododmay be
burned on an additional grate, with which the boile equipped. Over the entire range of power @séhboiler:
combustion processes meet thquirements of Polish and European standardsiefdimissions (P-EN 3030-5:2002), at
the same time exhibiting high efficiency. This mgdhat during their operation a bigger amount @& i conserved i
comparison to traditional boilers. These brs have certificates of innovative products, witO@&TRZEWA being ¢
proprietor of protection right to the Pellets® teadhark. Pellets Fuzzy Logic boilers received mamgards during
professional fairs in Poland and are setting a tmemd in the developnnt of equipment for combustion of solid fu

Pelleted fuel is fed to a high capacity tank. Chatfijling) of such a tank, depending on the enedgynand of i
building, facilitates automatic operation of theléofor 7 up to 30 days. Advantages of boiler include a steel boiler
exchanger, a burner adapted to combustion of pedled cereal (when the steel burner tip is apphed)coal smalls (usil
a cast iron burner tip). In order to provide easiperation and reduce the amount of consumel the Fuzzy Logic
method was applied to control the operation ofttbiéer, thanks to which the power output of theipment is adapted
the heat demand of the building. In turn, the lampdobe facilitates smooth regulation of rotatioh$ans forcng air to
the boiler, as a result of which the amount ofngeded for combustion is automatically regulatdde $tandard equipme
of the boiler includes the function of automatitnfyy up of coal smalls and wood pell

Efficiency of the boiler depels on the efficiency of heat transferred to thehexger and on the efficiency of the fi
combustion process. The vertical exchanger is gredurom boiler steel with a thickness from 4 mm6tanm. An
appropriate shape and length are characteristjgerties of this design. Strong points of the appsetiition include firs
of all lower susceptibility to ash deposition orckanger walls. Ash falls down by gravity to the asin. In order to rede
resistance of flue flow an exhaust fan mountedh@flue, aiding the natural flue draft.

In comparison to the combustion of liquid or gasléy combustion of solid fuels is a more compleacpss. Ar
adequate amount of air needs to be supplied fobastion, air has to be mixed thoroughly with fuedlanext combustion
products, i.e. ash, need to be removed. The abentioned requirements are met by the retort bufFigr 2)

Fig. 2. The retort burner with flame modulation foe combustion of pellets or cereal g
Source: marketing materials IKOSTRZEWA - http://www.kostrzewa.com.pl/

Until recently combustion of wood pellets was rarcast iron burners, which were constructed forctirabustion of co:
sorted smalls. After a series of trials a steeh®uwas designed, adapted to the comon of pellets and grain (Fig.
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Fig. 3. The steel tip for the combustion of pellatsl grail
Source: marketing materials by KOSTRZE - http://www.kostrzewa.com.pl/

The structure of the furnace was made from stastesthis material icharacterized by lower sensitivity to lack
water, to boiler scale and sudden changes in teahper Cast iron used to date resulted in excessaight of the
structure, high flow resistance and consideralgetis as a consequence of bigger mat«density. Moreover, cast iron
a material imposed design limitations caused bpgrigsluction technolog

The core of the boiler is the controller, a spén@l electronic system, responsible for the maemer of constar
boiler temperature as a resaoft adequate doses of fuel and air. It also contitedsoperation of the heating system i
building. The controller works in two stages:

. Stage 1 consists in the effective and economicatrobof the combustion process in the boiler. Hitect is
obtdned by burner flame modulation through controlieffiow of primary and secondary air and next mixih@n
the combustion chamber. In this process an algorithsed on fuzzy logic is applied. The approprigteration o
the burner is confirmed by theemsurement of oxygen residue using the lambda mbtiee flue outflow from th
boiler (Fig. 4). In case of deviations from the rabdir inflow to the burner is automatically adjegs

F _—
Fig. 4. Lambda probe
Source: Marketing materials by KOSTRZE - http://www.kostrzewa.com.pl/

. The second stage consists in the appropriate depacd the heating agent into individual receivéediators, flool
heating and hot utility water exchanger). Fuelaaserved as a result of precise dosage of heactvrs so that
the calculated temperature is not exces
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Leszek Wanat

WOOD MARKET SCIENCE A NEW DISCIPLINE OF ECONOMIC SCI ENCES
SUPPORTING KNOWLEDGE -BASED ECONOMY DEVELOPMENT

Abstract: Taking into account the need of arranging and prapganisation of the wood market in Poland, it goloe
necessary to consider resigning from the traditiomethods of market management, which in the ptesitumation lead
only to causing conflict between the participantsth® market and thereby bring about its stagnatiimne accurately
described and newly formulated wood market scig@@man:Holzmarktlehrg, being a specialist economic discipline,
could become helpful in this scope. After puttitigcancepts into order and applying modern econsruols, it is likely
to become an innovative discipline that will activsupport the development of Polish "knowledgedubsconomy".

Key words: wood market scienceHolzmarktlehre knowledge-based economgducational process; new economic
discipline.

INTRODUCTION

Scientific discussion has always been conduciwdet®lopment, even if it has been accompanied bynstexchange
of ideas or a dispute. On the contrary, lack otusion may lead to stagnation and even regresiéiamainly concerns
economic sciences that describe the reality, whichlike in exact sciences — is subject to a conigthange. This "reality
is changing so fast that is hard to expect immediatmation of ready theoretical solutions, whicbwid include the
changes comprehensively" [1]. This tendency alsonporates a relatively new concept, which owegdgularity to the
OECD report published in 1996 and the Lisbon Sgat]. This new concept is called "knowledge-basednomy -
KBE", which is supposed to replace traditional ngemaent. It seems that despite reservations expldsgesome
theoreticians the wood industry should be suppdrieiis own approach to "knowledge-based econoifige exceptional
need for innovation on the wood market is confirmed its importance as regards the development obuative
undertakings concerning, for example, rationalaation of renewable energy sources.

This article is supposed to propose introducingh® Polish system of sciences a new economic diisejpwhich
thanks to the integration and synthesis of termfasscattered in other disciplines offers a newrapach to the totality of
phenomena combining forest management with woodagement, occurring during the economic processmeted by
the market. The said direction has already beepgsed by scientific circles from German-speakingntoes and is called
the wood market science (Germanolzmarktlehrg [3]. After putting all concepts into order andphpng modern
economics tools, it is likely to become an innowatdiscipline that will actively support the devafoent of Polish
"knowledge-based economy".

FROM KNOWLEDGE-BASED ECONOMY TO THE DEVELOPMENT OF WOOD SCIENCES AND WOOD
INDUSTRY

When talking about knowledge-based economy, itagthwfinding out what the economy was based onreefb not
on knowledge? Actually, economic growth factorduded, beginning with the classic ones, soil (aatlral resources),
labour force and capital, through organisationatvishow and educated, highly qualified manpowercamplementary
depiction of the latter elements in the form of dluledge”. However, the share of knowledge in threefioning of a given
economy was already present in the ancient timgsit vas too little to have been considered thedmental and most
important causative factor for its development. Ktjowledge-based economy (KBE) consists in genegagiractical
knowledge (innovative ideas) and changing such kedge into material or social profits and beneflise formerly used
term "new economy" turned out to be too ambigutnisially, it was associated with information tealogies. The reason
for that was connected with the statistical datedu® analyse the American economy in the 90s efptievious century
which indicated a productivity increase in orgati@as making use of information technologies to rg® business
processes (Business Process Reengineering). Ther&few economy" has been changed into "e-EconamyDigital
Economy". At present, the term "new economy" iglfassociated with "knowledge-based economy". OE&Ins that
quickly developing economy depends to an incre&gitayger extent on the effective knowledge manageni.e.
acquiring, generating, distributing and utilisingokvledge in organisations (enterprises) [2].

In order to prevent an innovative economy from ggderceived as merely a virtual being, it becomssessary to
describe it in economic categories (specificatibrpmper measures), which would allow for e.g. magkinternational
comparisons.

Descriptions of knowledge-based economies, availabliterature, are based on two major models [5]:

1) adetailed method with the application of manyaetit types of data (even up to several hundreads o indices

according to this approach);

2) an attempt of selecting or creating a few or onasuee, within this scope alternatively:

- generally acceptable rates are selected (e.g DS percentage of GDP);

- or rates constituting conglomerates of othersrate created, where two main trends can be disshgd:
* OECD attempts of measuring added value genetatéddustries and knowledge services;
* KBE measuring from the angle of its pillars aatiog to the concept proposed by Dahlman and the
World Bank Institute. [6]

Taking into consideration the Knowledge-Based Eocayndrate, specified according to the Knowledge Assent
Methodology, Poland was ranked on the penultimdéeepin the group of countries that had undergoystem
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transformations and later joined the European Urloowever, above the average value for all 21 awstafter
transformation and Turkey) [7].

So far, it may seem difficult to find an analogamsalysis that would describe the position of theoevonarket in
Poland as well as forest and wood management iderwontext. Poland lacks generally acceptablénout or suitable
indices, and the need for such research is oftestmuned. Meanwhile, it has turned out that theflmbrbetween the raw
materials market (forest resources) and the pramtuaharket (determined by the needs of the woodshdg) is growing in
Poland. Some demand interventions and expect thekemdo be regulated instrumentally. The role ofesce
(unfortunately, including knowledge-based econoamng tools the economy has at its disposal arempth@sidelines. The
most natural factor shaping economic relationsiieen and probably will always be the market. Talthrag into account,
it is necessary to notice the need of introduchrggwood market science as a detailed disciplireéabnomic practice. It
should allow for not only putting the knowledgetinis scope and its innovative application in ordeit, can also become
an instrument that will enable the wood marketipigdnts to find an understanding, which in preetidgll be beneficial
for the balanced development of forest and woodagament in Poland.

WOOD MARKET SCIENCE AS A CHALLENGE FOR POLISH SCIEN TISTS

There have been very few attempts of formulatimigfnition of the wood market in Poland and theyéhaften been
only fragmentary. Even if based on economic scigntieey have always referred to macro- and micno&eics, or
situated the subject of research in a joint arlaccanezoeconomics. Nowhere in the literature aam find full support for
the wood market research based on a separate @eykindent discipline, which the wood market scidraethe chance to
become. Meanwhile, in German-speaking countriepe@ally in Germany, a concept and discipline mefgrto as
Holzmarktlehre was worked out, which initially wagpposed to support wood resources market reséaccbrding to
forest management) [8]. With time, it also includerest and wood management integrally (Mantel Kglzmarktlehre is
often unfairly associated with the science of woothmodities, sometimes with the science of woodistry commodities
in connection with circulation of goods, and otlkerences [3, 9]. Polish sources propose dealiny thié¢ wood market
based on economic sciences more in the field of dweoience economics (Ratajczak E., 2001) [12] rathan
independently (Wanat L., 1992) [13]. Meanwhile, iaga dynamic development of not only the market i&'sbut also
branch markets, it seems justified and necessamnptement in the scientific workshop, on the orandh an already
known discipline (based on the Holzmarktlehre cpticas well as, on the other hand, a completely selence on the
wood market [10, 11]. Not only has the scope ofttéim become wider, but also the very subject séaech has changed.

Presumably, arranging the already existing and éitating new rules of the wood market science wélldonducive to
making the process of changing the traditional dorend wood management into knowledge-based econoorg
dynamic. Antagonists will probably say that it wlde enough to increase expenses on scientifiar@sand information
technologies, and the need of introducing a coraffletew discipline is not justified. However, whéaced with the
necessity of proper knowledge management, it may out that the traditional methods of generatingnsferring and
implementing knowledge are becoming impracticatdoese:

- scientific research is carried out separatelynfthe reality, is often specialist (fragmentaryll @oes not fulfil the real
needs of an enterprise;

- the main aim of such research is precise degmniff the reality, but not shaping a better rgdhy participating in
changes;

- in the traditional system of education, studée#sn by memorising various aspects and not by me&applying the
knowledge into practice (in order to pass an exansplving problems;

- in organisations, the work is performed with tfse of the best available technical knowledge haditm is short-term

— material profit; management is conducted thrdiaglcasting, coordinating and controlling work [2].

Everything is obviously based on the assumption tha necessary knowledge (the so-called explicdviedge)
exists. However, science is never constant; newrige® and methods concerning knowledge managenerdreated all
the time. Therefore, with reference to such ecowaltyi sensitive reality as in the case of the wonatket, new methods
should be applied, which are aimed at generatiagtimal knowledge in the form of innovative idetisir implementation
and consequently making changes.

Summary

Taking into account the need of arranging and prapganisation of the wood market in Poland, it \dobe
necessary to consider resigning from the traditiomethods of market management, which in the ptesiémation lead
only to causing conflict between the participantsthe market and thereby bring about its stagnatidme accurately
described and newly formulated wood market sciebeing a specialist economic discipline, could lmeedelpful in this
scope. Obviously, it is necessary to work out theps of the concept, methodology and relations \ither similar
disciplines, as well as propose an innovative patye of the issues this discipline should dedhwi

The role of the new discipline in the educationadoggess (on the academic level) is not to be untierated either.
During the construction of a knowledge-based ecgnam should not forget about building a knowledgedd society.
Currently, the two pillars seem to be a foundafionthe balanced development of the branch, econandythe entire
Poland. Today, creating a wood market science anducting research in the proposed scope seemllargg@mand at the
same time an invitation for international sciewgtifientres, which deal with the problems of wood kaaeconomics, to
work on a common strategy. The perspective of thedimarket and the space of the very market sciareebviously of
great interest for the author of this article; heer taking into account the need of finding commsmiutions and
cooperating.

Departing from traditional economy and heading tals&nowledge-based economy, we want to replacikatayth
knowledge, consider employees not a source of ¢ngtan investment, have an effective structurectvié not dependant
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on degrees and levels, but on skills and qualificat We are thinking of a participatory style camagement (instead of
a style based on orders), of a strategy aimedtatmlp competition but on cooperation, and of oigational culture based
on trust — not only submission. Perhaps it will fiessible to assume that constant changes are tlueat, but an

opportunity for development; that it is possiblecttange single-direction relations with custombrsugh the market into
interactive relations based on cooperation, whichurn will cause that the market value of our waittve undertakings

will not depend on merely possessing assets, Huinerease thanks to the intellectual capital.
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PROMOTION OF BEST PRACTICES - PROJECT PROPOSAL FOR THE WOOD
INDUSTRY IN POLAND.

Abstract: In various countries, the definitions of a "besiqiice” can differ depending on the law, particéeonomic and
political situation, or cultural and historic diflice. Measures leading to the promotion and rpic of best practices,
for example in the scope of municipal services rgangent in local self-governments, have been imphteakin Western
Europe successfully. It seems that showing anakgmovation-stimulating actions on the Polish wooarket is enough
to obtain the desired effects. This article is alna proposing implementation of best practiceshin field of energy
efficiency on the wood market as tools supportingsgh projects in terms of rational generation atiisation of energy
from renewable sources.

Key words: energy innovations; renewable energy sources;{drastices; wood market, database.

INTRODUCTION

Recently, best practices have become an extrenogylar means of support for many innovative prgeltrt some
circles, best practices have simply become fashienalthough the scope of this term does not seerbe clearly
specified. Scientists understand it differentlynfrdousiness people; the same applies to governmeirtdés, self-
government units and a Smith — they all graspdiea in a different way. Meanwhile, the increasimgpaértance of various
supporting tools in the promotion of knowledge ngeraent needs to be noticed. It has been known émymears that
creation, use and diffusion of knowledge is of ustnsignificance for economic growth as well as dmwment and
prosperity of communities. It particularly concerimmovative undertakings connected with the ratiam#isation of
renewable energy sources by various branches afdbeomy. This article is aimed at proposing imm@atation of best
practices in the field of energy efficiency on tweod market as tools supporting Polish projectéeims of rational
generation and utilisation of energy from renewalgerces.

WHAT IS A BEST PRACTICE?
In various countries, the definitions of a "besaqiice" can differ depending on the law, particcdaonomic and
political situation, or cultural and historic difence [1]. Nevertheless, it is possible to propaasiversal concept; but
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generally, best practices are always innovativgepts that have been successfully implemented mwitkgions and
municipalities. They constitute practical solutidagarticular problems and have proven results.

In order to be able to consider a given undertakihgst practice, it should meet several criteria:

- fulfil the regulations of both national law andrgpean directives,

- indicate methods and measures, which need tonbertaken by regional authorities, municipalitiesemergy
agencies with the support of external organisatidnmmssible,

- be "economically realistic”, which means thatrbgans of implementing a given practice, a particoianicipality
or enterprise should be able to carry out such ageptr without special financial, time or organisatil restrictions
(feasibility and efficiency),

- be beneficial for the environment, i.e. chardstat by energy efficiency and environment frieneltis, and as a
consequence, be able to be implemented in othEmggnunicipalities, enterprises (replication).

The actual value of best practices is determinethbyability of transferring the solutions, whichve already been
applied, to other municipalities, regions and -hvtitne — even to other countries, despite the als/lonitations.[3]

What is more, having in mind energy efficiency, @xéng a best practice should influence:

- fuller combination of urban area development viaitianced energy utilisation,

- better use of structural funds on national, regi@nd local levels,

- the interest expressed in a given project (pecagtby various types of organisations and munitipalwith the aim
to include (in the largest possible extent) mattessinected with energy utilisation in the planniofyurban area
development,

- increase of awareness in the field of balancedgyndevelopment.

FROM INNOVATION TO BEST PRACTICE

Innovation can be managed — even in a systematimenalt is possible to argue over whether it hagirated as a
result of inspiration or hard work. Discipline igaessary in the approach to innovation. Peter Echk&r, an American
professor of management, claimed that the answesrsemewhere in the middle. On the one hand, heefrtivat there
was no innovation without hard work, and that itildoand should be managed similarly to every oftaction of an
enterprise. On the second hand, there is no inmmovatithout the courage to go beyond the actualdseds of actions.
Managers should seek simple and concrete solutioasisting problems. The best distinction for andvation should be
as follows: "That is so obvious!" Initially, a valble innovation seems inconspicuous, whereas theuttbitious ideas,
which are supposed to revolutionise the entire sty usually do not work out. In perspective, imation gives rise to
activeness, talent, ingenuity and knowledge. Itthasactual impact on the market, but the procésseation takes a lot of
time. Simultaneously, however, lack of consciergimess, persistence and involvement of an enteméseforeshadow a
certain failure. Drucker was interested in a hurbaing as a subject and at the same time foundafionanagement.
Professor Drucker claimed that the matter of intiomaand personal engagement of employees (prégaders), which
consequently determined success, was much moretampthan company finances. [2]

Joseph Schumpeter in turn said timtovation played a key role in entrepreneurship An innovative entrepreneur
is a person who introduces innovations while logkior extraordinary profits. It does not mean cogythe solutions of
others, but a pioneer approach to solutions oftgr@ae for the economy. [2] He claimed that indfigant changes, which
required merely no investment expenses, resultettiénbiggest advantages and at the same time sestethe usable
values of a product and convinced larger crowdsoosumers.

Innovation, according to Schumpeter, can mean:

= Launching a new product, which has not been knawthé consumers so far, or introducing new qualitglready
existing goods.

= Introducing a new method of production, which has lobeen tested thoroughly in a given branch. Howete
method needs to be based on a new scientific disgolt may also concern a new method of commesgalice.

= Opening a new market, i.e. a market where a givandh of manufacture has not been present yetrdiega of the
fact if the market already exists or its formathas just begun.

= Appropriation of a new source of materials or sémished products supply, regardless of the facetivbr the
source has already existed or has been creatdloefdirst time.

= Establishing a new organisation of industry brascleeg. building a monopolistic position or breakin

With determination, Schumpeter was creating whas wew in management. The "new" is considered thendr
force of the entire process of — as we assume ithoshanges. [8]

The innovation desired today is somewhere betwden tivo essentially radical approaches. The OECD
methodological guide "Oslo Manual" tries a certsynthesis of the above-mentioned approaches. stirides innovation
as "implementation/commercialisation of a produdthwimproved performance characteristics such asdétiver
objectively new or improved services to the consumgechnological process innovation is the impéeiation/adoption
of new or significantly improved production or dary methods. It may involve changes in equipmeatan resources,
working methods or a combination of these." [2]

While researching innovative processes, the vergsm@ment of enterprises’ innovative activity ig tiwe only
important thing, but also their relations with teerroundings, in particular with other firms andsimess-environment
institutions. Best practices seem to be a very goobfor innovation stimulation.

PROPOSAL FOR PROMOTION OF BEST PRACTICES ON THE WOOD MARKET
Measures leading to the promotion and replicatibbest practices, for example in the scope of mipalcservices
management in local self-governments, have beefeimmgnted in Western Europe successfully. [4] Inseéhat showing
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analogous innovation-stimulating actions on thagholvood market is enough to obtain the desireectst Therefore, we
suggest creating a database in cooperation widnsfic units, which would promote activities aimatienergy efficiency
improvement. In our system, the activities wouldibgted to the cooperation of the wood industrgtwinunicipalities and
non-governmental organisations in the scope atintg renewable energy sources available on thedwoarket. [10] Still,

it does not exclude further development of the ladéa and including other branches of the economy.

The organisational and administrative frameworkso€h a project would be typical for similar, alrgagkisting
initiatives. Meanwhile, defining the so-called aggmte methodology for database creation is impbitaarder to enable
its general availability through the latest acdassiechnologies. [6]

The descriptions of best practices, stored in #talzthse, should provide both entrepreneurs asagédical authorities
with information on the most effective way of usistguctural funds and other financial resourcepeeislly in relation to
the matters connected with energy, which constamténseparable element of regional development.

The descriptions of best practices should be cheviaed by suitable quality and substantive contetttey should
present modern, current and effective undertakinggch are suitable for a given problem and coneg¢aton the most
important issues. The most essential matters ieglachong others, energy efficiency improvement imitipal buildings,
public lighting, public transport, housing develogmh central heating as well as utilisation of realele energy sources,
balanced development of districts, planning of arbaeas development, regeneration, etc. [5] Exeguiiest practices
brings most desired effects with simultaneous stppod active involvement of all the participaneéspecially local
decision makers, municipalities, energy agencies;governmental organisations and individuals wheta be directly
affected by the results of the actions undertaken.

DESCRIPTION AND PRESENTATION OF A BEST PRACTICE DET ERMINES ITS SUCCESS DURING
REPLICATION
The best practice case study
When preparing a best practice description, inigdrtant to fulfil several conditions.
Such a description should include:
- definition of a problem in a given context,
- precise objective of an undertaking,
- justification for a given solution,
- assessment of results.

Generally, one should be aware of the fact thah suclescription should include all the informatibat the very
author of an innovative project would like to malse of if they were once again faced with an armalegroblem.

Before a chosen project is to be carried out ioragany, region or municipality, it is first of alecessary to find out
everything about a given situation and a particpfablem taking into account the following:

available financial means,

required technical solutions,

legal restrictions,

time limits, etc.

The second stage is connected with the processoking for solutions and selecting the best onsolution can be
sought in projects which have already been cawigdn another region or municipality where the sgmoblem has been
resolved. When preparing descriptions of best @t it is important to take into consideration:

a) utilisation of renewable energy sources:

- biomass

- wind energy

- geothermal energy

- solar energy

- water power plants

b) rational consumption of energy:

- balanced development of societies,

- balanced building systems, energy-saving resialehtildings, thermal modernisation of buildingapdernisation of
heating systems, lighting modernisation, balancadsport, as well as,

¢) environment protection (air protection, wastenagement, water management, sewage management).

The third stage consists in assessing the resultbemdy undertaken actions, which include co$isnplementation,
obtained savings, return of investment period dredeanvironment effect. A description of best pi@di should include
information on the institution in charge of projeztecution, the potential supplier of equipment dimel monitoring
institutions (i.e. the one responsible for the asseent and certifying the obtained savings and odseilts).

A description of best practices should encourageerstto replicate the same actions by means olatiay the
benefits (for the environment and the economy) ected with their implementation. Therefore, it fautmost importance
to propagate and distribute such descriptions, vkiezinder the proposed project — would take plaosugh an Internet
website (and in the future, by means of bulletbrschures, exhibitions, seminars, workshops anfiecences addressed to
potential beneficiaries). [9]

Pay attention to several practical tips and guinbeli
a) Presentations of best practices (descriptionalrefdy carried out and completed projects) cavesas templates for
urban area development.

b) Examples of best practices can be used for qiingroses only if a given situation is similar he one described. Such a
description can be a good example for balanced trantilisation of renewable energy sources or emrent protection,
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which may be helpful in the process of looking for individual solution; nevertheless, usually, itishbe properly
adjusted to particular legal conditions as wellnalividual needs and expectations.

c¢) Descriptions from other countries or internatibsources can provide many useful solutions acdlanieal details in the
form of guidelines as regards balanced developnoénirban areas and the use of structural fundshén projects
concerning city areas. However, their simple anéaireplication will not be possible due to partér conditions of a
given country.

d) Descriptions of best practices should includdate, otherwise, it may turn out that the presentedertaking is
somewhat archaic, or a better and more modern idhsolution has been discovered after its impletatton. Thereby,
best practices should be updated as well as exdrirtee whole, multi-aspect context. [7]

Examples of best practices promoting energy efficney

A balanced approach to shaping developmental petispe is a real challenge, because so far, Pelitérprises have
not cared for the natural environment, competitesmnas well as high quality of products and sesvioea large extent.
Wanting to propose creating a database with inftionaon selected possibilities of generating "gresrergy” and
concerning the wood industry, it is a good idesstart with a few examples of effective collaboratibetween self-
governments, companies and local communities. Tleady implemented best practices can serve aspibgects for the
commencement and further execution of projects diatgromotion of new, innovative measures.

Here are a few examples [11,12]:

1. Utilisation of straw as a source of thermal eneggperated from biomass at a family farm in Droba# Reter

Flatl's agricultural household near Brandbu, Norway

2. Effective application of renewable energy sourcethe Norwegian region of Brandbu (production dfgie from
biomass at the Grand tre sawmill).

3. The use of pellets (thickness 8 mm and 6 mm), neotufed by Statoil Trepellets from post-productpaequet
floor remains, to heat households in Brandbu, Ngrwa

4. The wood industry and technology clus{&@luster Holz und Technikin Bolzano, Italy— cooperation and
innovation between 175 small traditional family quanies.

5. The construction of an 8 MW municipal boiler pldntilisation of wooden chips) together with a hdatribution
network for the town of Nowa &a; construction of a fuel preparation plant angleémentation of plantation
production of willow biomass with processed sewsalgglge from the municipal sewage treatment plaatl s
a fertiliser.

The aforementioned examples, together with othéstiag initiatives, for example the "Bioenergy Ciers for the
Region" operating on the territory of the Lodz Maiship [12] or the supportive actions undertakethieyAssociation of
Municipalities Polish Network "Energie Cités" ind@ow [11], are all aimed at generating new inneeatnitiatives in
Polish firms and regions. So far, Poland's achierémin this field are modest, but the potentiabarpunities are
promising.

SUMMARY

It seems obvious that promotion of best practiedgsch unite enterprises of the wood industry aerimiediaries in the
supply of components for energy-efficient compaied energy recipients, such as municipalities,pamies operating on
their territories and finally individual consumectsn be conducive to the revival of cooperatiomien these sectors. If,
based on the framework presented in this artiételes connected with the economics of the woodistiy worked out
their own initiative of best practices as regardeewable energy utilisation in the wood sectonvaiuld become an
interesting addition to the already existing measyropagating renewable energy sources.

Even if someone made an accusation that projedtiofype do not generate direct financial profiesjuire efficient
organisation and wide cooperation, it would notabgthing new. That is what happens with the majasftinnovations;
they cause fear of the unknown and at the same &iraeconnected with the necessity of being actirigaged.
Meanwhile, if business-oriented entrepreneurs wioonpte renewable energy sources do not have toiérced, it is
worth making self-government authorities aware loé positive aspects of best practices. During itrgirsessions,
presentations, meetings or other educational &éiesyviit is necessary to convince partners thakimgrout best practices as
regards energy efficiency is connected with:

a) distinctions for activeness and innovative operetiof a self-government, its authorities and setkatdividuals,

b) promotion of a municipality — by means of propaggtcreative, valuable and innovative projects amnms

organisation and administration,

c) self-government's participation in the processhafpsng and building a civil society through expade exchange

with other self-governments, the private sectaherscientific environment (experience exchangegsp

It should be underlined that being open to a diadogn scientific, organisational and administrataxels as well as
deciding on an approach that includes life pradiaee always been not only conducive to the dewveép of one's own
company or municipality, but also constitute ampiregion for balanced growth of regions, count@@sl communities, in
which we live and work everyday, and whose futuesbwild.
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Marek Wieruszewski, Viktor Gotych, Ginter J. HruZik
SELECTED OSCULATE TIMBER USED IN BUILDING CONSTRUCTI ONS

ABSTRACT: Qualities of won design elements in research froodipction of wood construction definite pine timber
Work included comparison of specificity resistaremed with reference to proper objective norms waking into
consideration dimension partition of semi-finisteaticle qualitative raw material. The study of mawital properties of
the samples included the determination of elagt@ithe average large-size module.

Key words:, wood,timber industry, waste

INTRODUCTION

Timber has a number of advantages unattainable atitér natural materials, for example, ease of ggsing, high
mechanical resistance at its own low density, tlabinsulating power, possibility of easy waste ngamaent and, last but
not least, it is a renewable and widely accessitdéerial. Its few disadvantages, from the pointiefv of the construction
industry, include its structural anisotropy, biodwtability and flammability. Timber mechanical aplysical properties
are among the principal parameters affecting siliitabf timber material for its application, espalty in building industry

In order to increase the level of timber raw mateprocessing and to eliminate its defects, attenapé made to
manufacture purpose-oriented elements. They disadtiboth in the form of solid as well as gluedneénts. Attempts are
being made to achieve maximal quantitative efficienf full-value elements as the most desirablec@sfirmed by
numerous investigations in the field of timber diyahnd its suitability for further processing, fekample the study by
Pachelskizytecki, Iskra (1966), Buchholz, Hruzik (1970), GalgHruzik (1974), Hruzik (1979) and co-workers.

The aim of the study was to determine physical amthanical properties of harvested timber and gliraber
assortments intended for building industry. Thefgraned investigation made it possible to obtainilaga about strength
parameters and suitability of harvested sawn na$etipgraded for production purposes by defectieéition and gluing.

METHODOLOGY AND RESEARCH RESULTS

A total of 138 glued, large-sized missive (pine ARR,GS,GR) and glue pine (glue MUF 1247/2526 — Bh&, H, I,
glue ReF 1714/2520 - pine D, J, glue EPI 0320/19%&e E, K) samples were prepared for purposehisfexperiment.
They were allocated into groups which differed reigag the applied glue and cross-section. The éxpmtal samples
were obtained using three different glues emplagatie production of building glued materials.

During the performed experiments, in order to deiee basic features of pine wood for purposes @leearents,
such physical properties as: annual increment, gotigm of late and early wood in annual incremerttensity (in
accordance with the PN-77/D-4101 standard) as agelbsolute moisture content (in accordance whPtR-77/D-4100
standard) were determined.

Fig. 1 and 2 illustrate high width variability ofhaual wood increments from which sample were obthihis may
have exerted some influence on the observed negsitigin distribution in the course of mechanioalding and may have
caused wood warping following different desorptisinains in the neighbouring layers of the elemdiite minimal
measured annual width increment in pine wood anesltd 0.16 mm, whereas the maximal one — up to B Ring
annual increment of wood obtained from glued peragles was greater and ranged from 0.11 mm torArm7

5
Department of Mechanical Wood Technology, Poznarvedsity of Life Sciences, 60-627 Poznall. Wojska Polskiego 38/42, Tel./fax
(061)8487437, kmtd@up.poznan.pl
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Fig. 2. Characteristic values of annual incremeidthg for whole samples “h150”

The obtained research results confirmed signifieaniations in widths of annual increments in néighring layers.
Increment widths in relation to the layer of sampt@in and averaged results of all samples frogiven batch were
itemised and the difference in ring distributioiging was apparent. So, in the case of glued tuimger, the mean width
of annual increments ranged from 1,47 mm to 1,55imgroup “h120” and from 1,17 mm to 1,61 mm ingpd‘h150".
For massive timber, the above intervals ranged ftggh mm to 1,86 mm in group.

The proportion of late wood in the timber of conifies species was found to influence timber meclahpioperties.
The mean late wood proportion in group “h120” ifidpine wood samples amounted to 38%, in glue@ pwod — 31%
and in glued spruce — 27%. In the case of groupOhlthe mean share of late wood in solid pine wsanhples amounted
to 29%, in glued pine wood — 28%.

The obtained results confirmed mean proportionsitef wood in pine timber intended for gluing at teeel of 30%,
in solid pine wood — at 33%.

The results of absolute moisture content investigatof large-sized timber samples revealed thatdifferences
between adjacent batten layers in samples didxuateel 3.5%, so they fell within the acceptableriraeof 5%.

Density is one of the basic factors determiningbttmmechanical strength. The results obtained énctiurse of the
performed experiments revealed that the materitioed from glued pine timber was characterisethleydensity of 520
kg/m3, while that of glued spruce timber — reactrezhn density of 490 kg/m3, so it was the lightéstlioof the examined
materials. Density differences between adjacergrtapf glued timber can have a negative impactioe lgonds strength
during mechanical loadings. Structural heteroggnesults in differences in the tension and congioesof consecutive
layers causing additional shearing strains in dloreds. Layers of glued pine samples were charaeteby densities in the
range of 480 kg/m3 to 570 kg/m3, while spruce glsachples were characterised by densities in thgerah460 kg/m3 to
530 kg/m3. When interpreting density results imtieh to the position of the examined samples énlgéinge-sized sample it
can be concluded that the timber material usedawuiacture glued elements did not have similar jghyproperties.

It can be concluded from the research results meaized timber samples that timber gluing redubedspread of
the elasticity modulus. Investigations of largeesizglued timber samples were characterised by nceefficient of
variability of 6.5%, whereas the variability coefént of solid timber samples reached 20.6%, sea# three times higher.
The comparison of pine timber glued samples shahattheir mean variability coefficient amountedt§%.

In addition, when large-sized timber samples wenat,bthe elasticity modulus (Figure 3.)decreasdt ttie increase
of sample cross section. The obtained mean vahresofid timber were found to be at the level & N/mm2. When
the above values were compared with the resulengdy Krzysik (1974) E=12 000 N/mmz2, it was fouhédttthe elasticity
modulus of the examined solid wood was 27% lowdue@ pine samples exhibited smaller spread of t®¢han solid
samples but even so they were 20% lower tharatitez data.
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Figure 3. Characteristic values of the moduluslastecity at 12% moisture content

In addition, the elastic modulus in the courseeaiding of large-sized samples decreased togettierthe increase of
the sample cross section. Mean values for pinedgsaenples reached 9 600 N/fmand those for spruce samples - 10 200
N/mn?.

RECAPITULATION
The following conclusions were drawn on the bagishe performed investigations and measurementsttaad
obtained results:

1. Large-sized, solid, pithless samples reached vaifigse elasticity modulus which were, on averagne1350 N/mrA
higher than samples containing the pith, in otherds they were characterised by 17% better paras#tan pith-
containing wood. On average, pith-containing samplere by 26 kg/flighter in comparison with samples which did
not contain a pith on their cross section.

2. Basic physical properties for the examined raw nigtevere determined. Mean ring annual incremensaifd pine
elements was found to be at the level of 1.8 mnpiné glued elements — 1.5 mm. The examined ravetiaatvas
narrow-ringed. The mean proportion of late woogiime wood amounted to 30% and in spruce wood 5%.2Mean
absolute moisture content at the time of measuremas 10%. Mean timber density of solid pine samplas
determined at 550 kgfinglued pine samples — at 520 kd/fihe obtained mean results were similar to thosed in
literature on the subject.

3. The elastic modulus of the examined large-sizedpsesnwas as follows: solid pine samples — 8 800 i/nylued
pine samples — 9 600 N/miniThe above results were lower than literature digta27% in the case of solid pine
samples, 20% - for glued pine samples, respectively
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Anna Zauskova®

| NNOVATION PROCESS AUDIT IN SMALL AND MEDIUM ENTERPR ISES

Abstract: Innovation process creates new possibilities basedhe combination of various groups of knowledge.
Innovation process may be fully realized only iraltley and functional economy. Even though, the eooncrisis and its
negative impacts on the companies should start ittr@dvation activities. One of the actual problesfismall and medium
enterprises is the measuring of effectiveness efitimovation process. In this article | deal wikte testablishment of
appropriate tool for innovation process evaluapooceeded in small and medium enterprises by audits

Key words: innovation process, innovation, measurement ofvation process efficiency, innovation process augiitall
and medium enterprises.

INTRODUCTION

Innovation process generally gains more globalattar and its importance raise on all governaneelde- national,
regional, intra-plant. Politics of each countryrsta consider the position of business innovatamtivities support and
creating the innovation environment keeping theanable grow of its competitiveness as the keyitpposwithin plans
and actions of the country. Innovation activitie® @uccessful especially in countries that are a&blenanage them
effectively.

Innovation processes are generally considered eakdi of economic and social development. Innowatiare the
important factor of business units grow, they aoairse of extra value for the customer and extrafitpfor the
businessman. Innovations as the competitiveneks pih one hand and as the result of creativel@tial processing of
information, knowledge and skills on the other hdwedome the instrument of further society develapmehich further
influences the elements of innovation process andvation management processes.

PROPOSAL OF INNOVATION PROCESS AUDIT IN SMALL MEDIU M ENTERPRISES

In order to define defects and to specify righitsdo improve the company innovation process isgseary at first to
realize innovation process audit. Goal of the fjphase of project VEGA 1/0496/09: “Integrated modglinnovation
management audit aimed on evaluation and measuteifnBmovation and marketing processes of Slovaialk and
medium businesses efficiency” that has been sabve®epartment of Marketing, Trade and World Fosedtaculty of
Wood Science and Technology, Technical UniversityZivolen, is to define and develop the proposalnofvation
process audit for small and medium enterprisesitAurdposal fully respects the universality of itse for the business of
each industry and their focus of activity, is aimadl the processes and business sources which latedrevith the
innovations in business. The proposal is basedhenmethod of selected measurable criteria but deroto keep the
complexity of the evaluation even immeasurabledat

We can agree on the allegation that the innovati@tess exist in each organization, company orrernise. If we
want to develop and manage this process, we neédddhe answer to the following questidiiow large it is and by
what is his dimension conditionedWe canexpect that the results of measuring can help atsonly to reveal the
weaknesses of existing innovation process buttalgwedict the innovation activity of employeest’kdry to define the
basic. Four basic innovation fields which inclubie tnnovation process in company can be generhfiyacterized for the
reason of definition of measurement efficiency mfidvation process methods. We are talking abouyatoinnovation,
process innovation, organization and marketing vation.

The measuring methods by itself define the fieldindicators that can be divided in measurable iamdeasurable
where both are important by the state of busimassvation process evaluation.

PROPOSAL OF AUDIT CRITERIA ACCORDING TO THE INNOVAT ION PROCESS PHASE
By the proposal of innovation process audit we stant from particular phases of innovation procesere audit will
be aimed on each phase separately with defineduradde and immeasurable criteria.
Phases of the innovation process are following:
- Phase of invention creation,
- Phase of innovation creation,
- Phase of innovation diffusion (penetration) — Seeeme No.1.

76
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Scheme 1. Innovation process
Source: Zauskova,A., Laanova, E., Inovény manazment (2008)

Phase of invention creationrepresents the criteria which are connected wittasdsources, internal or external
sources. The criteria in this phase are aimed goi@mes potential evaluation whose are mostly thece of invention
(ideas) and improvements. So that this source wbealdble to generate valuable ideas, educatiorgaalification is its
condition. By creation of appropriate conditiondlwaise the motivation of this source to genetiatentions. If there is
not any human potential in the company that wowdble to do this activity, company rely on theeexal sources — as
scientific, professional and teaching institutioospperation with suppliers and partners, competitinalysis and analysis
of customer demands. In order to reach synergyteiffés optimal to combine all of the mentionediszes, where support
of all participants is expected.

Phase of innovation creatiorrepresents mostly the expenses related with tlérteestment which are the final tool
to reach the innovation activity or the sourcerofavation by itself. We are talking about the reskeand development
expenses in particular. If the company does ndizeed, it is usually provided from the externalusces as the machines
and appliances, external know-how, software andnsdt is necessary to understand this phase ofvation process from
the wider point of view and that is the reason whe/proposal of audit criteria contains the measerd criteria from each
field and activity that the company or businesdizea. That is the only reason how can the innovaprocess be
evaluated as the complete process without thetrdsfdrmation that could happen if we chose andedion several fields
only. This phase includes the criteria from tecbg@s field, organization, planning, products, nedirkg, investments and
research.

Phase of innovation of diffusionpresents the final phase of the innovation progesscompany. Through applying
of the innovation activities in all areas of themgany we can expect medium to long-term effect tidoccharacterized by
measurable criteria, such as sales from new predgsographic markets, market segments, new saszted by
innovation activity, increase of new customers aacn. By evaluation of these sales we get a ssmallfack, which will
give us information about the efficiency of indiuel actions and innovation activities. Other indiréndicators of
successful implementation of innovation activitieay be, for example not measurable indicators e@type of shortening
the reaction time to customer requirements, rednctif the number of complaints, the overall inse@f the product
level, increase of market share and so on. We ssumnge that the mentioned effects of innovatiorviiets realization will
not be recorded in the same accounting period sts aovested for their implementation.

In connection with the identified phases of theowattion process, it is possible to characterizéchiadicators which
directly or indirectly point at the performanceifiovation process in the company in determinedgba

Table 1 presents division of innovation processsphaand indicators belonging to them. Measurallgators are
there identified as M and not measurable critesidla
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Table 1. The phases of the innovation process arfdnnance measurement indicators

Phase of
innovation Indicator
process

Measurability of
innovation process

Al Employees with university degree education / leyges (%)
A2 Costs of qualification increase / sales (%)
A3 Total number of training days / employees
A4 Direct / indirect employees (%)
A5 Acquisition of external know-how / sales (%)
A6 Workforce quality
Invention A7 Employees motivation and satisfaction supporiirvgntion creation N
creation A8 Evaluation of status and quality of partnerships

A A9 Realization of competition analysis N
AlOLevel of cooperation with the surroundings -[sligys, partners, customers N
All Level of cooperation with scientific researclyanizations N
Al12 Cooperation agreements in the area of innowdlitstitutions, state, schools) N
A13 New technologies monitoring, analysis of theiing in a company N
Al4 Existence of a innovation projects portfolio
A15 Planning of invention and innovation resources
B1 Costs of research and development / sales (%)
B2 Machinery and equipment provison / sales (%)
B3 Investments / sales (%)
B4 Expenses on preparatory phase of productiodaamdhing on the market / sales (%) M
B5 Realization of research and development resuttse practice
B6 New product technological degree
B7 Competitiveness of a new product (price- cagtsity)
B8 Introduction of innovation for the field of busiss
B9 Reducing of the product development cycle
B10 Period of launching a new product on the market
B11 Level of information technology utilization &l processes
B12 Change of organization and principles of coap@governance
B13 Production flexibility (adaption of productiém market requirements) N
B14 Planning changes of used technologies
C1 Sales from new products / sales (%)
C2 Sales from patented products / sales (%)
C3 Return on capital used in production (%)
C4 Value of refused supplies / production consuompffo)
C5 Marketing costs / sales (%)
Innovation C6 Sales of new geographical markets / sales (%)
diffusion C7 New market segments sales / sales (%)

c C8 Total new sales / sales (%)
C9 Value of the claimed products / sales (%)
C10 New customers / total number of customers (%)
C11 Increasing of product quality levels (ISO dedites)
C12 Customer requirements reaction time
C13 Market share
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CONCLUSION

The actual audit of the innovation process will ibplemented through an evaluation questionnaireichwhvill
include individual evaluation criteria grouped aating to stages of the innovation process. Theeefors divided into
three main parts where each part will include qaestrelated to the measurable and not measuretdea.

Regarding the defined indicators a questionnaitehei drawn up for the company which will aim totelenine the
status of its innovation process. To obtain rel¢aard comprehensive results, both the general $sas&ociated with the
company and its characteristic and measurable anoh@asurable indicators will be included in thestionnaire. General
information and measurable indicators will be costgdl by selecting one of the options offered feirthelf-evaluation

Not measurable indicators will be questioned byestents, which are assigned a number accordingghifisance
(1 to 5) that best describes the situation in tragany.
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Lucia Bednarova, Igor Liberkd’

ENVIRONMENTAL BENCHMARKING AND BENEFIT OF PERFORMANC E
BENCHMARKING

Abstract: In the long term, there are no alternatives to amirenmentally compatible mode of production and
consumption. Global warming, the loss (depletiohktoatospheric ozone and tropical forests, mapakution and soil
erosion, world-wide air pollution and the world-witbss of biodiversity can no longer be denied.yGinévery individual
adapts his or her activities to the limits of oavieonment, can the targets presented here beachién the debate on
consumption patterns in industrialized societids issumed that at least 30 to 40 percent ofnair@enmental problems
can be traced back directly or indirectly to cutreonsumer behaviors and one of many tools to ehiei this problem is
also benchmarking.

Benchmarking is a process where companies companegerformance over time against their compaetitigou'll find
there are areas where you are better than mostl ¥lso see areas where significant improvemenvélable.

Key words: benchmarking, benefit, performance benchmarking

INTRODUCTION:

The point of benchmarking is to focus your effastsere you can get the best return. You want the mgeovement
with the least investment. The goal of benchmarkinigasically to learn from others best practitdas to be noted that,
especially concerning environmental issues, costk lEenefits cannot always be expressed in quanétéerms. Also,
benefit like the creation of network and partngusdiie difficult to quantify. These qualitative asfzehave to be taken into
consideration when assessing the usefulness ohbrarking study in the environmental field. The s=@p environmental
benchmarking needs to encompass all areas of aniagegion’s activity.

1 ENVIRONMENTAL BENCHMARKING FOR LOCAL AUTHORITIES

The reasons for benchmarking in local authoritiestmasically the same as for private companies.résgonsibilities
for environmental protection and providing enviramtal services are increasing, and so are the oelsteed to them.
Communities want to improve the quality of theingees, and they have to do it in a cost-efficieaty. With general cost
pressure, the public sector is increasingly adgpgtiractices used in the private sector, and coedégm ‘new public
management’ (NPM) (37) are gaining importance ibliguservices. Local authorities have to increas@dparency —
towards the government as well as towards the publiabout how they are using the taxpayers’ moihis also applies
to environmental responsibilities. The public waatsealthy environment; however, it still has toafferdable and traded
off against other needs. This means that localaaitiths have to learn how to identify and improveas of insufficient
performance. Often, municipalities use legal statglas benchmarks concerning environmental qualitgl, therefore set
their goals according to these standards (e.g.r@mviental quality standards, emission limits). Heere especially
concerning costs of environmental protection orditieens’ satisfaction concerning environmentaveres, due to lack of
comparison municipalities often do not know how Iwel how badly they are really performing and atatevel they
should set their goals. Comparisons with otheegitind towns can in this sense help them to findvbare they stand and
where the performance gaps are. Environmentaldiileess is also increasingly used as a marketiggraent for cities in
order to be more attractive for tourism or busin&sch competition between communities provideth&rincentives to
measure their environmental performance and to eoengiemselves with other communities.

Even if a local authority knows where it is not foeming well, it might not have enough resourcesiévelop own
tools or own technologies, which can lead to theissoned improvement. Certain processes are chatimiperforming
badly and the involved persons might run out ofdjm®as on how to improve them. The core idea athmarking is to
learn from others’ best practices. It can preveying to reinvent the wheel by simply looking atwothers do it. Best or
good practice databases on sustainable urban nraragare increasingly built up with the aim of exwebing ideas and
practices, and they can support benchmarking sff@hvironmental issues and ways for improvemenulshnot be
tackled in an isolated way. Improvements in theiremvnental dimension have to be compatible witlaficial constraints
and social issues. This report takes this into idenation, focusing on areas and processes, wlinhern environmental
responsibilities of local authorities.

2 WHAT CAN BE BENCHMARKED
It has to be clear what has to be benchmarked doad should be the expected outcome. Overall, itbmsaid that
the idea is to find out how other communities mantmbe ‘eco-efficient’, meaning how they managey¢tv a required
degree of environmental protection and citizenséattion with the lowest use of financial resourdascal authorities
have many responsibilities that are environmentalgvant. Depending on the size and the struatfithe community,
these responsibilities are carried out by a sepatgpartment or
integrated into another department. The followisgprovides an overview of some of the main resjalities.
v" Procurement (in-house ecology, procurement foripulildings, etc.)
v" Urban and spatial planning
v' Traffic policy (public transport, traffic reductianeasures, road safety, etc.)
v' Construction
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Maintenance of green areas and biodiversity

Energy management (energy planning, building desigimdards in insulation, heating efficiency, )etc.

Noise abatement

Water management (providing drinking water, protecof water, wastewater treatment, etc.)

Air (emission control, enforcement, etc.)

Soil protection (identification and remediationamintaminated sites, protection from erosion, aicidifon, etc.)

Waste management (education of public, waste d¢mlecaeuse, recycling, proper disposal, etc.)

Different aspects concerning these areas can Hedhe of a benchmarking effort:

— state of the environment (environmental quality, air quality, soil quality);

- resource management (e.g. water saving, wastetred)yc

— costs of environmental protection (e.g. waste mamant costs, soil remediation costs);

— quality of provided environmental service, measuiredtustomer satisfaction. The customers are ia taise, the
citizens and the businesses/organizations locatdtkiarea (driver might be increased or chroniplaints);

- efficiency and effectiveness of enforcement (drilegrimprovement might be high costs, low custosegisfaction, or
insufficient environmental performance of enforgedcesses);

— monitoring and performance measurement methods;

— environmental management systems;

- policies for influencing the drivers of pollution.

Benchmarking can be performed for a very specifiecess, or it can be on a higher level and relabeento
organizational issues or policies. Deciding whabémchmark does not necessarily pre-define theogerpf the project.
The goal of the improvement might concern the dofuiality of the state of the environment in onsesawhereas in
another case the focus could be on environmenst @y the satisfaction of the citizen’s with envimental services. The
public’s needs and opinions should in any caseakentinto consideration when deciding on which psses to improve
and benchmark. After all, the citizens’ notion oivEonmental quality and the willingness to pay fiomight differ very
much from one city or region to another. Which anthe most appropriate depends on the objectivdsedenchmarking
and the chosen area. The different types of bendtingarequire different tools and yield differererefits.

The type of benchmarking used and the objectiveshefbenchmarking will influence the criteria fanoosing
benchmarking partners. Factors that might influetheecriteria for choosing partners for environnagétienchmarking at
local level are as follows.

» Demonstrated performanc&he benchmarking partner should have a good ott’‘lpesformance in the area that is
planned to be benchmarked.

» Geographic location.The location of a partner, the climate and the gmulgcal features might weigh heavily on
selection criteria, especially in the environmeffitlt.

» Organizational structureThe allocation of environmental responsibilities chiffer very much between local authorities
of different countries, which does not always allcemparability.

» Type of governmentn some cases, it may be important that a partepresent a particular form of government.
Differences in legislation can constrain compargbdnd adaptability considerably. A best practilcat is applied in one
city might not be applicable in another city be@the competencies are distributed in a complelifigrent way.

* Size of partner community or organizati@ertain environmental problems or the design oicges might be very much
tied to the size of the community.

» Work processesThe simplest benchmarking project is one thataliy compares a particular function or process to
virtually the same process or function in anothegaaization. The more experienced and proficientoeganization
becomes at importing best practices, the better ialis to search for partners that are less sinbdlat self. A city could
also find benchmarking partners for certain proegs$s the private industry.

» Performance measures. A community may prefeekecs all partners from a common database in daéave a
guarantee of data availability and better compéitabi

3 BENEFITS OF PERFORMANCE BENCHMARKING

Performance benchmarking is a good tool to findvaugre you stand, whether you are ‘doing it rightid which the
areas that need improvement are. It provides tlses bar benchmarking that should go further and imore detail, like
process benchmarking. Comparing performance measgeainst own benchmarks (e.g. goals, legal limitishin an
environmental management system or the total gquativironmental management system of a communigbsolutely
necessary in order to know the progress over tintethe effectiveness of implemented policies andsuees in order to
reach certain goals. In fact, it is simply envir@mtal performance measurement and control. Howeenfprmance
measurement and control are a prerequisite for lemnchmarking activity. The advantages of internaifgrmance
benchmarking are that it is often easier to defimmparable activities, data and information aréyascessible, and often
on a standard format. Internal performance benckinmrbetween different departments of a commurfity, example
concerning energy use or time used for issuing figfican be a very good tool to stimulate compmtitoetween different
departments. No department likes to be the worsiopeer and will therefore strive for improvementernal data
benchmarking can also help to show where withinabmmunity there might be good practices, and whiegeothers
could learn.

Performance or data benchmarking is a good diagnimstl; however, it does not necessarily guarafether action
and improvementA city can recognize an area of insufficient perfance based on performance benchmarking. However,
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the pure comparison of figures and indicators migitthelp any further, as it does not tell anythafigut the ‘why’ of the
performance gap and about the ‘how to improve’.

Performance benchmarking against other municipalitian be focused on certain areas of performanaancern a
whole system of environmental or sustainabilityi¢atiors (e.g. the newly established European cominditators).
Examples of compared performance figures could drecentration of air pollutants, costs of waste ngengent, or
percentage of green areas. Performance data cimgecartain processes or services could also bepamed with
organizations other than municipalities performithgg same process or service. For example, paperandewaste
production within the city administration could @lse compared with paper use and waste productiarbank or another
service organization. Information for performingtaldoenchmarking could be gathered from local ofonat statistics,
environmental reports and other publications camiogr environmental issues by communities or regigrersonal
contacts, or exchanges within networks. Increagjrighlso exists in regional or national databasih information about
the performance of local services, which also dandata about certain environmental services sgolvaste management
or wastewater treatment
Internal performance benchmarking

Within their own environmental or quality managemeommunities are increasingly measuring theifgrarance
concerning environmental issues in order to anafyzgress over time, to compare with the set gamlsp compare
performance of different departments within the pmmity. Data have also been gathered more systestigtias
communities started to do environmental reportata and information are collected and communicatetterning the
state of the environment, the emissions into thérenment, the costs of environmental protectionth@ satisfaction of
the citizens with environmental services. As margib above, the use of indicators is increasingmitéd set of indicators
can simplify the analysis, and they may also bé&ee&s communicate to decision-makers and the gémpeiblic.

CONCLUSION

If properly implemented, benchmarking can leadranthtic improvements in an organization’s procesidesvever,
there are several pitfalls that can undermine ffaete and turn benchmarking into an expensive gss¢cwhich does not
yield the benefits, expected .The following poimgsimportant to consider for a successful benchingrlexercise,
especially in the case of process benchmarkienchmarking efforts should be tied to anorganisas strategic
objectives It is critical to follow the dictates of integiah and consistency, so that the processes anensystelected for
benchmarking are the most important ones for aaghgethe organization’s strategic intent with regtodhe environment.
Setting out to benchmark a process requires tharamgtion to carefully scrutinize its own process)(prior to talking to
any other organizatiorOften, once an organization has committed to beackimg a process, the eager team immediately
wants to get on an airplane and benchmark anotiganization. This is called ‘professional visitin@he team will have a
nice visit, but most likely they will not be askbdck, no long-term contacts will be establishedl iais unlikely that any
serious information exchange will take place.
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Witold Wielicki’®
PROF. DR HAB. WACLAW PYTKOWSKI (1904—1989).UCZONY | NAUCZYCIEL

Zycie i tworczéé naukowa Profesora Wactawa Pytkowskiego przypadaybardzo wzne okresy w dziejach
Rzeczypospolitej oraz rozwoju nauki.

Prof. dr hab. Wactaw Pytkowski — herbu ,Nowina” dr@d si¢ 2 lipca 1904 roku w miejscowoi Lubiczyn
w powiecie wtodawskim na Lubelszazye. Gimnazjum pastwowe ukaczyt w Siedlcach. W wieku 16 lat, jako ochotnik
brat udziat w wojnie polsko — bolszewickiej 192kuo Z pola walki powrdcit odznaczony Krzgm Walecznych [5].
Nastpnie pody studia uniwersyteckie w zakresie matematyki, fewjac sk w statystyce oraz studia rolnicze ze
specjalizagi Ekonomiki i Organizacji Gospodarstw u prof. Stefaloszczéskiego. Studia rolnicze w Szkole Gléwnej
Gospodarstwa Wiejskiego ukezyt z odznaczeniem w roku 1926. W tyni t®ku rozpoczyna pracnaukowy na etacie
asystenta w Zakladzie Statystyki Matematycznejtumyanym na Wydziale Ogrodniczym SGGW. Zakladenrduiet
wowczas profesor Jerzy Sptawa — Neym@amiatowej stawy uczony, piiejszy profesor w Uniwersytetach Cambridge
i Berkeley.

Okres pracy naukowej w Zakladzie Statystyki Matgroatej byt wysoce owocny. Profesor W. Pytkowski zadasi
utalentowanym i twérczym wspotpracownikiem Profrzégo Sptawy—Neymana [3]. Prof. W. Pytkowskiego ajerse
za autora rachunku korelacji w rolnictwie, wokobiggo stworzyt cat teorie, wprowadzajc do statystyki szereg pgj
migdzy innymi: korelacji ztudnej, przedziatow uf§ey, teorii hipotez statystycznych, teorii rekongjiii inne.
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Do koncazycia prof. W. Pytkowski wielokrotnie przywotywat okcznasci wspétpracy z prof. J. Neymanem: liczne
spotkania, wspoélne dyskusje a #zakwspdlne oagniecia na polu statystyki. W 1994 roku, w 100 rocznigrodzin
prof. Jerzego Sptawy — Neymana odbyta siicdzynarodowa konferencja w Jachrance k. Warszawyc2akie tej
konferencji prof. Witold Klonecki — matematyk z Rethniki Wroctawskiej — wygtosit referat zamiesooy
w ,Probability Mathematical Statistic” vol. 15 (18P p. 7-14 [2]. Na str. 10 prof. W. Klimecki piszie prof. Jerzy
Neyman spéréd swoich ucznidw cenit najwigj Stanistawa Kotodziejczyka oraz Wactawa Pytkowghi, ktory pierwszy
zadal pytanie jak uprawdopodobmirecyzg oszacowania wspotczynnika regresji, co doprowadazibf. Jerzego Neymana
do zbudowania teorii ufrioi.

Znajoma¢ statystyki przez prof. W. Pytkowskiego, kidnazna okréli¢ jako ponadprzegtna a wyniesion z okresu
studiéw matematycznych jak i wspotpracy z prof.zyer Sptavwa — Naymanem dzie czsto obecna w dorobku
naukowym Profesora. d8zie robit duy uzytek z tej wiedzy, kiedy w latach géidziesitych i széédziesptych XX w.
w okresie szczelnej izolacji od nauiatowej, zaczn sic prace nad wykorzystaniem statystyki w rolnictwaez raciji
zainteresowi Profesora w ekonomice rolnictwa. Profesora W. 8wtkiego mana bez przesady uzhae prekursora
agroekonometrii. Swajwiedz na temat ekonometrii dzielitesnie tylko z nami asystentami ale takwnidst istotny wkiad
konsultacyjny do cenionego paedenika ,Statystyka matematyczna w zastosowaniu akwiddczalnictwa rolniczego”
autorstwa prof. Reginy Elandt.

Okres od ukaczenia studiow w 1926 roku do wybuchu Il wojfwiatowej to nie tylko wspétpraca z prof. Jerzym
Sptaws — Neymanem, ale tak, a mae przede wszystkim wspoétpraca z ogromnym autonytet@aukowym, jakim byt
profesor Stefan Moszcaski — uznawanym za twagcpolskiej szkoty analitycznej postugggj sk rachunkowsécia
rolnicza i analityczr. Profesor Stefan Moszazski dostrzegt w mtodym wowczas asystencie zaintevasie statystyk
i duzy potencjat intelektualny. Pradyplomowg prof. Wactaw Pytkowski napisat pod kierunkiem Pi®f Moszczéskiego
na temat: ,Zastosowanie korelacji astkowej do bada nad wptywem niektérych czynnikbw na dochdd surowy
w gospodarstwach drobnycH®.W pracy tej po raz pierwszy zastosowano rachumeglécji w rolnictwie, wokét ktérego
w pdzniejszym czasie stworzyt catteori wprowadzajc do swoich rozwzan szereg paic obecnych do dzisiaj
w statystyce.

Od X.1932 do X.1939 roku podejmuje ptaasystenta w Zakladzie Ekonomiki i Organizacji Gadgorstw SGGW,
ktérym kieruje prof. Stefan Moszazski [7]. Jednoczanie zostaje zatrudniony w Putawskim Instytucie Nawym
Gospodarstwa Wiejskiego na Wydziale Ekonomiki Gaspstw Chtopskich. W roku 1933 przechodzi Profefmipracy
w Wolynskiej Izbie Rolniczej z siedzib w tucku, gdzie kolejno pracuje na stanowisku Natdka Wydziatu
Ekonomicznego i zagbcy dyrektora. W 1935 roku prof. Wactaw Pytkowskstaje dyrektorem lIzby, pehd te funkcje
az do wybuchu Il wojnyéwiatowej. Jako dyrektor Izby zebrat wokoét siebiezhiy zespot mtodych, ambitnychzymierow
rolnikbw ré&znych specjalnici, z ktdrymi pracowat nad podniesieniem kulturylng) i uprzemystowieniem tego
zaniedbanego regionu Polski.

Bogat kart; w zyciu Profesora zapisaty lata 1939 - 1945. W tymesle Profesor W. Pytkowski przebywa na ziemi
kieleckiej u podnga GorSwigtokrzyskich. Jest rolnikiem, gospodaruje w atiaj rodzinnymZony.

Od pocatku okupaciji jest zaangawany w prae konspiracyja w szeregach Armii Krajowej. Natg organizacyjnie
do zgrupowania "Ponurego” — legendarnego dowddcetyzanckiego. Organizuje zaopatrzenie oddziatovipezpiecza
nastuch radiowy, wspotpracujécisle z Witoldem Maringem w ramach akcji pod kryptoemil' U prawa’, ktora
przygotowywata ludzi do przysztej administracjingawowej. Wéwczas prof. Wactaw Pytkowski przewidziabyt
na obgcie stanowiska petnomocnika d.s. rolnych w Prus&sichodnich.

Po zakaczeniu dziatd wojennych, wysiedlony z mgku rodzinnego, przenosi¢sdo Warszawy i podejmuje prac
na stanowisku kierownika w Rstwowym Instytucie Naukowym Gospodarstwa Wiejski¢B&NGW - rolniczy instytut
naukowy dziatajcy w Putawach w latach 1917-1950). W latach 194950 byt W. Pytkowski profesorem kontraktowym
w Zakladzie Statystyki SGGW i rownocree kieruje Dzialem Rachunkoéa Rolnej na Wydziale Ekonomiki Drobnych
Gospodarstw Wiejskich PINGW w Putawach z siegdzibWarszawie (od czerwca 1945 roku do marca 19%0)r8,9].
W tym czasie Prof. W. Pytkowski przedstawia péme opracowanie naukowe ,Badania nad pefbem podczas wojny
gospodarstw chtopskich”.

Rok 1950 byt szczegolny wyciu Profesora W. Pytkowskiego. Zostaje zwolniongracy w Instytucie Putawskim,
a takee przerywa s Jego praca w SGGW na skutek osadzeniaziemiu. Spotyka tam, w jednej celi, Profesora Wiito
Schramma. W tych niecodziennych okolicgriach, bo dodajmyze Panowie bardzo dobrze: sinali, bowiem Profesor
W. Schramm byt promotorem pracy doktorskiej Profas@/. Pytkowskiego w 1948 roku, przedstawionej roolionej
na Wydziale Rolniczo—L&ym Uniwersytetu Pozmakiego. Panowie Profesorowie oskemi o zdrad paistwa
i dziatalng¢ przeciw ustrojowi, wobec braku dowodow winy, wydapna wolngdé w 1952 roku.

Profesor W. Pytkowski, po wdgiu na wolnd¢, do roku 1956, otrzymywat prace zlecone z Instytdatematycznego
PAN, Pastwowego Instytutu Melioracyjnego oraz Polskieganktetu Normalizacyjnego. Po ,pdzierniku 1956” zostat
reaktywowany na SGGW. Od 1958 roku do 1974 rokeqsat na Wydziale Rolniczym WSR- AR w Poznaniu [6].

Przewdd habilitacyjny ukiezyt na Wydziale Rolniczym WSR w Poznaniu w 195Kuraizyskujc stopiéx doktora
nauk. W roku 1958 zostat powotany na etat docem@stpce Kierownika Katedry Ekonomiki i Organizacji Rolniea.
W roku 1960 zostat kierownikiem t&j Katedry, ktég kierowat przez 12 lat. W roku 1972 Radaiftwa nadata Mu tytut
profesora nadzwyczajnego. W roku 1974 przeszedhmerytug. Zmart 4.VI11.1989 roku w Warszawie.

" Praca ta jest odnotowana jako pionierska w zakreathunku korelacji i regresji w kgjozbiorze naukowym Anglii. Stwierdzono to z autepsiasie
wizyty naukowej na Uniwersytecie Newcastle w roR@6la take, potwierdza to prof. dr hab. dr h. c. Tadeuszif3&i, ktory korzystat z w.w.
ksiegozbioru.
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Przedwojenny dynamiczny i bardzo jak na owe czasging rozwdj szkoty ekonomicznej prof. Moszagkiego,
zgromadzit m.in. takie postaci, jak Ponikowski, Baswiczowa, Antoniewski, Czerniewska i Czerniewskanteuffel
i Dluzewski. Do grona tego naiat réwniez prof. Wactaw Pytkowski.

Wptyw mysli ekonomicznej prof. Moszczenskiego na daldziatalng¢ naukowa prof. Wactawa Pytkowskiego byt
znaczny. Dowodem tego @ by swego rodzaju credo naukowe prof. Wactawa Pytkdegek wyraone we wsipie
do fundamentalnego dzieta prof. MosztgidegoRachunkow’ gospodarstw wiejskictl946):
+Wielkie i ptodne myli naukowe §¢ mog trzema torami:

1) nowe odkrycia naukowe,
2) usystematyzowanie przedmiotu i nadanie mu fadgscypliny naukowej,
3) wprzgnigcie do wspotpracy osgnie¢ innych dziedzin wiedzy”.

We wstpie tym mowa jest rownieo roli i znaczeniu matematyki w badaniach naukdwyEez swa Pytkowski
uzasadnia argumentem Galtona,,nauka prawdziwa zaczynasam, gdzie zaczynajsic liczby i gdzie fakty dadz sie
scharakteryzow@aformula matematyczai'.

Zasad te prof. Pytkowski wyznawat przez cate swajgcie. Byt jednak zwolennikiem ndlienia abstrakcyjnego,
dedukcyjnego. Badaniéciste byly Mu niezkhdne jedynie do weryfikacji swoich tez. Dlatega teyt nieubtaganym
przeciwnikiem bezmiinych czsto bada empirycznych bez dostatecznego poznania teoraemyslanej metodyki.

Mozna wic stwierdzé, ze podstawy metodologiczne #égnia i dziatlania ekonomicznego prof. Pytkowski
zawdziczat swoim dwom pierwszym mistrzom, tj. prof. SpiewNeumannowi, a przede wszystkim wspomnianeniu ju
prof. Stefanowi Moszczeskiemu.

Niespodziewandmier¢ prof. Stefana Moszcaskiego wywotata wsrodowisku naukowym Warszawy i catej Polski
wielka i niepowetowan strat (zmart 10 lipca 1946r. idelaznej J.). Istniace grono miodych pracownikow naukowych
byto w trakcie realizacji swoich prac doktorskichabilitacyjnych. W tej trudnej sytuacji pomacreke wyciagnat prof.
Wiktor Schramm, zatgyciel i kierownik Katedry Ekonomii Rolniczej na Wgidle Rolniczo-Lénym Uniwersytetu
Poznaskiego. Pod kierunkiem naukowym profesora Schramykonali swoje prace doktorskie gdizy innymi Ryszard
Manteuffef® i Wactaw Pytkowski, ktéry w przeméwieniu z okazjadania Mu stopnia naukowego doktora nauk
(odpowiednik habilitacji) podkdit wielk a role prof. W. Schramma w procesie ksztattowania Jegbasaci [1].

Profesor Schramm byt reprezentantem inngj toi wynikato z nauki Moszcaskiego szkoty méli naukowe;.
Schramm prezentowat w swym &hgniu i dziataniu wspotzalamosé rzeczy i zjawisk. Byt tworg jedynej w Polsce szkoty
organicznej nie uznagej podziatu gospodarstwa na dzialy i pojedynczialkulaciji jednostkowych. Wedtug Schramma
jedynym miernikiem efektu ekonomicznego gospodaagist zysk, jako wynik wzajemnie bilangtych si przychodow
i rozchodow.

Prof. W. Pytkowski prze} od prof. W. Schramma awkonieczné¢ patrzenia na gospodarstwo jako na wspoéizale
wewrgtrznie catdé. W ten sposob w osobie prof. Pytkowskiego #@iki szczsliwe powiazanie wszystkich warkai,
jakie niosty ze sob dwie r&ne, bardzo znane, szkoly. Bki tym wszechstronnym kontaktom osoba&oprof.
Pytkowskiego byta szczegdlnie bogata.

Szukajic korzeni, od ktérych rozpoea sk dziatalng¢ prof. Pytkowskiego na gruncie poziskim — zaczlo sie to
od rozprawy doktorskiej traktagej o sytuacji gospodarstw chtopskich podczas linwéwiatowej (1948), ktér wykonat
pod kierunkiem prof. Wiktora Schramma.

W roku 1957 przedstawit rozpraw habilitacyjrs ,Towarowads¢ gospodarstw chiopskich” i przeprowadzit
z powodzeniem przewdd habilitacyjny. Opiekunem mawkm byt prof. Schramm.

W 1958 r. umiera prof. Wiktor Schramm, a w trzy ¢o Nim prof. Marian Trojanowski, aktualny wowczas
kierownik Katedry. Katedr przejmuje prof. Witold Staniewicz, a stanowiskoiuamitta przypada m.in. 6wczesnemu
doktorowi nauk rolniczych Wactawowi Pytkowskiemu. W960 r. prof. Witold Staniewicz przeszedt na erhary
a kierownikiem Katedry zostat doc. dr n. dr hab.cVdey Pytkowski.

Dorobek naukowy prof. Wactawa Pytkowskiego jestdkzar bogaty jak i ukierunkowany. W swoich pracach
naukowo-badawczych kierowatesdobrym znawstwem praktyki i dlatego dobierat sotgenaty trudne, do tej pory
nie rozwihzane. A oto ich zakres:

1. Metodologia badanaukowych.

2. Metodologia organizacji i zaadzania wielkotowarowymi gospodarstwami rolnymi, Icizw. organizacja wtadania.
3. Organizacja i ekonomika gospodarstw indywiduainge szczegdinym uwzginieniem czynnika pracy.

4. Systemy produkcji rolnicze;j.

Metodologia pracy naukowo-badawczej jest nggtszzym witkiem pracy naukowej prof. Pytkowskiego. e Jego
opracowanie omawia kwestie metody pracy nad temawielka uwag: Profesor przywizywat zarébwno do samego
sposobu przetwarzania danych liczbowych w toku hagik i do wiarygodnéci zrodet, z ktérych badacz korzysta.
Dlatego té zdarzaly si przypadki, ze z powodu braku w pracach naukowychgsta nawet znanych autordw,
wiarygodndci danych, prof. Pytkowski dyskwalifikowat uzyskam@m wyniki. W tym tkwit w gtéwnej mierze Jego
sceptycyzm w odniesieniu do prac publikowanych wiovezasie.

Swoj dorobek mé§lowy i metodologiczny prof. Pytkowski zawart w olesmym dzieleOrganizacja bada i ocena
prac naukowych1981). W publikacji tej znajduje sitez dedykacja péwiecona pamici wszystkich inspiratoréw bada
naukowych autora:

8 Ryszard Manteuffel — Szoege ur. 13.VI11.1903r. viskii Mazowieckim, zm. 5.X.1991r. w Warszawie. Poo@&GW, czt. rzecz. PAN, ekonomista
rolny.
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"Profesorom S. Moszcaskiemu z SGGW, J. Neumannowi z Uniwersytetu w BlergkeW. Schrammowi z Poznania,
ktérzy ksztattowali maj osobowé¢ i R. Manteufflowi, ktéry po wojnie zorganizowat ukierunkowat Ekonomik
i Organizacg Gospodarstw prade poswiecam".

W ten sposéb prof. Pytkowski zg hotd swoim wychowawcom, jak i ginym gestem odniést sido swego
réwiesnika, kolegi z tawy asystenckiej, prof. R. Mantdaff

Istota powyzszej pracy, ktora tak szybko znalaziasireckach przewzajacej czsci pracownikéw naukowych i to nie
tylko instytucji rolniczych, byt wprowadzony przétora poradek mylowy i pojeciowy. Po raz pierwszy éwod wielu
tego typu publikacji nomenklatura pojowa powiazana zostala z procedurpostpowania badawczego. Autor
réwnoczénie zapoznaje czytgego z pogidami na poszczegolne kwestiezmych autoréw, zaréwno doby obecnej
jak i staraytnej. Prof. Pytkowski nie omieszkat tam uwypukhiviasnych pogldéw, ktére niekiedy @ ilustrowane
przy pomocy zaczerpgtiych z literatury anegdot.

Cytowane dzieto prof. W. Pytkowskiego sktadazil0 rozdziatéw, ¥rod ktdrych znajduj sie podstawowe definicje,
zbiér i opracowanie materiatdw, metody badawczeietajak analiza i synteza, indukcja i dedukcja, agl,
systematyzacja, interpretacja, wnioskowanie, prawdaawa naukow®, badania problemowe oraz szeroki wyktad
na temat typizacji i kwalifikacji oraz organizabjada naukowych.

Czytapc wymieniony, wyzej pra@ mozna zauway¢ duzy wptyw Kotarbiskiego na sposob interpretacji omawianych
zjawisk. Na szczegolne podklenie zastuguje ostatni rozdziat pracy zatytulowadauka a etykaW rozdziale tym
rozprawia st z tzw. chatturzeniem w nauce, ktore - polega ztanAutora - na podejmowaniu tematéw atrakcyjnych,
tatwych, modnych i efektownych, ale opartych na pp&chnie znanych metodach. Prace tego typu - zdanie
Pytkowskiego - powinny znaté si¢ "za bram" nauki.

Wychodzc z zataenia, ¥ nauka winna by zapleczem dla praktyki, Pytkowski proponuje apsjaca jej metodyk:
. Punktem wy4cia jest poznanie potrzeb nauki i/lub praktyki.
. Wytonienie problemu.
. Poznanie linii rozwojowej z tego zakresu w naupeaktyce.
. Sprecyzowanie celu i zakresu bada
. Wyrozumowanie koncepciji.
. Opracowanie adekwatnych metod badawczych.
. Opracowanie miernikéw i instrukcji.

Dziedzirp naukowa, w ktorej prof. Pytkowski stat siz czasem uznawanym autorytetem byla organizacja
i zaradzanie wielkotowarowym przedsiorstwem rolnym. W odrnieniu od szkoty warszawskiej prof. Manteuffla, leé
wielkie przedsibiorstwa, zwane kombinatem oklata jako jednostki niezdolne do efektywnego dziaaprof. Pytkowski
stworzyt oryginalm teori organizacji wiadania tymi gospodarstwami, widzw nich die maliwosci wzrostu
gospodarczedo. Teoria ta poditeewag; organizacji przedsbiorstwa i rynku.

Wedlug Pytkowskiego przedsiiorstwo takie - to rolniczo wytwdrcza jednostkaspodarcza obejmaga obszar
gruntéw umaliwiajacy produkcg rolnicza i opierajca swa dziatalng¢ na zespole sit wytwérczych, zorganizowana
na zasadzie doboru ich w skali zapewqtaj maksymalne zaspokojenie potrzeb rynkowych agrsgcia najwikszego
zysku. Natomiast rynek, zdaniem Pytkowskiego, ggse¢m zysku, poniewawarunkuje on optacal§é produkcji towaru
tylko atrakcyjnego. Przeddiiorstwo mae wiec dziat& jedynie w ramach rozwisfych stosunkéw towarowych,
a mianowicie poprzez:

1) wytworzenie towaréw na rynek dla znanego, aled¢akeznanego odbiorcy,
2) zdobywanie i nabywanie elementow produkciji na zaisaodptatnéci,

3) ponoszenie ryzyka swojej dziataku

4) dazenie do uzyskania maksimum efektu ekonomicznego.

Jest to zatem teoria, ktora torowata dragtak duym wyprzedzeniem, gospodarce wolnorynkowej, w ktéegdy
podmiot gospodarczy ma swolypdvyboru dziatalnéci gospodarczej, sam czerpie kaidy ale te sam ponosi
konsekwencje straty.

Opracowana przez Pytkowskiego koncepcja organizazarzidzania pastwowych gospodarstw rolnych zostata
w petni zaakceptowana przez prakiyich gospodarstw. Dgki tej strukturze magiwa stata st specjalizacja gospodarstw,
szeroka kooperacja i integracja pionowa. eRizi pracom Pytkowskiego problematyka wédavego zarzdzania
gospodarstwami rolnymi weszta walgrzainteresowabadawczych innych naukowcow.

Szczegolnie oryginalni odkrywcz jest praca traktaga o efektywnéci bodzcéw opublikowana w "Zagadnieniach
Ekonomiki Rolnej" (1981 nr 5). Celem jej bylo wyyaenie mechanizmu i zkndci zmian systemu wynagrodze
pod wptywem permanentnego rozwoju @pst w technice, technologii i organizacji produk&daniem Pytkowskiego
zmienng¢ czynnikdw w rolnictwie nie powinna przesta@iioniecznéci regulowania poziomu wynagrodzeJest to
bardzo wane zaréwno z punktu widzenia réwnowagi catej gospkicharodowej, jak tebytu pojedynczego pracownika.

Dla wyjasnienia tego trudnego a jak istotnego problemu Autoregja na wsipie do klasykéw naukowej organizaciji
pracy jak Forda i Fayola oraz korzysta z prac Kutekiego i opracowuje oryginalny, przez siebie zapragvany system
wynagrodzé polegajcy na zasadzie wadciowania stosunku powrtlzy wysokdcia premii a wynagrodzeniem.
Gdy wysoka¢ premii przewysza wynagrodzenie dowodzi te@ mamy do czynienia z niewykwalifikowanym lub nigdl
sumiennym pracownikiem. Wedtug Fayola wysokie peeahiskie wynagrodzenie prowadio deprawacji pracownika.

~NoO Ok~ WNPE

81 profesor twierdzitze praw ekonomicznychesnie odkrywa — tak jak to ma miejsce w odniesigltiinauk przyrodniczych— lecz prawa ekonomiczne
ujawniajg sie. Std symptomy, czy przebieg tych samych zjawisk ekcmoyoh (np. kryzys) nie przebiegaipk samo w kalym kraju, lecz ¢
zré&nicowane.
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W wyniku powyszych rozwaan Pytkowski formuluje dwie podstawowe zasady prengioia. Zasada pierwsza
zmierza do ustalenia wysad@ projektowanych premii wedlug pewnej proporcji deartaéci przypuszczalnych
niedocignieé¢, ktérych dzéki premiowaniu spodziewamy esiunikma¢. Zasad druga powinno by premiowanie przede
wszystkim bezpgredniego wykonawcy, gdypremie pérednie § na ogét mato skuteczne.

Autor w omawianej pracy dokonuje tak przegidu r&nych rodzajow premii. Roz#fiia On premie strukturalne,
okoliczngciowe, sprzzone oraz nagrody. Aby dostosaivelo wiaciwosci rolnictwa interpretagj zasad premiowania
prof. Pytkowski przedstawit schemat grupowania gal przedsibiorstwach wedlug shb stosownie do ich udziatu
w procesie produkcyjnym. Na tym tle wyjaa realizagj zasad premiowania.

Do wielu prac Profesora zastugoych na wyréanienie naley referat wygtoszony na XV Mdzynarodowym
Kongresie Naukowej Organizacji Pracy w RolnictwieWarszawie w roku 1970 pOrganization Criteria ot Labour
Mechanization (Kryteria organizacyjne mechanizagjacy). Jest to ujcie matematyczno-wskaikowe wyj&niajace
gtéwne kryteria poprawnej mechanizacji pracy.

Publikacph 0 szczegb6lnym znaczeniu poznawczym i metodologitzrktér prof. Pytkowski szczegdlnie cenit, byta
pracaSystemy zytkowania roli i ich ocenavydana w 1979 r. w "Rocznikach Nauk Rolniczych"r{&&, Monografie).
Jest to obszerna monografia analityczna dotychezmego dorobku naukowego jak i dwiadczeé praktyki na temat
ptodozmianu jako systemuwytkowania ziemi. W cytowanej pracy Autor przedstawa wstpie przebieg rozwoju naszej
rodzimej myli rolniczej i zagranicznych oggnie¢ na tle posipdw praktyki rolniczej przechode kolejno
do ksztaltowania sisystemow, w ktorych w sposdb szczegotowy rozpatrstot: ptodozmianu w wjciu historycznym,
pojeciowym jak i stosowanym.

Wsrdd wielu wartéciowych prac naukowych autorstwa Profesora W. Ryskdego warto wymieri jeszcze pay;
ktore nawizuja do najwaniejszych zainteresowiaProfesora. Chodzi o zasady grupowania indywidu@vpnmoa
dendrytu. Zasada grupowania oparta o dendryt péavstaantropologii a za jej autora ugask prof. Czekanowskiego
(1913). W antropologii doszukag sk podobigistw miedzy ludzmi z r&nych obszaréw geograficznych a zakokresow
historycznych, pewne zaleosci miaty charakter staly. Takiej prawidtowm nie ma w ekonomii, toteProfesor dokonat
Lulepszenia” dendrytu prof. Czekanowskiego i uckygu przydatnym do grupowania w ekonomii. Prachytka szeroko
cytowana a Profesor wygtosit stosowny referat wliBer na zjedzie matematykéw i statystykow (1966). Pomyst
i opracowanie dendrytu zostalo wysoko ocenione,tymafy opinie i gratulacje a Autor otrzymat list pochiwga
Z Ministerstwa Nauki i Szkolnictwa Wgzego. Metoda grupowania w oparciu o ,dendryt pagkid byta wykorzystana
w kilku pracach naukowych rownigoza grodkiem poznaskim.

Wazna pozych w dorobku naukowym Profesora stangwirace z zakresu bilansu paszowego, azuy one
do okresu przechodzenia, zywienia inwentarzazywego a szczegoOlnie bydla, z calkowitej samowygtrmici
na zaopatrzenie w pasze pochgmz z zakupu. Chodzito o metpdpozwalagca na poréwnanie rhego zakresu
w korzystaniu z pasz wytwarzanych poza gospodarstwéa bazie tej metody powstato wiele prac magskieh ale
i rozpraw doktorskich, gdzie porownywanozné@ metody spoezizania bilansu paszowego. Prof. W. Pytkowski byt
parokrotnie recenzentem tych prac.

Zagadnienie pracochiongém i pracy bylo czsto przez Profesora rozpatrywariylismy w okresie gwaltownej
substytucji pracy ludzkiej ywej sity pochgowej przez kapitat (maszyny). Tempo mechanizaygjo keréznicowane,
poniewa dostp do maszyn byt limitowanyrodkami administracyjnymi, gdypo prostu przemyst nie nacht za
potrzebami rolnictwa. Powodowato tozuzr&nicowanie w technicznym wypogeniu gospodarstw, a to przenosite sa
wielkos$¢ zatrudnienia, wydajrié pracy, tworzenie nowych zawoddéw a zaniku innygh W nawizaniu do tej sytuacji
powstato opracowanie zawiegag szereg wskaikow charakteryzujcych ,uzbrojenie” stanowisk pracy.

Pra@ naukowa dapca Profesorowi wiele satysfakcji byly rozaeamia zwazane z podobiestwem i rGnicami
w zakresie takich pef jak ekonomika i organizacja. W pracy zawartgbgki wywod zrodtostowdw obu pei¢, dokonano
analizy historycznej zakresu merytorycznego tyched&n, aby w ostateczrioi zakreli¢ rozdzielne i wspdlne obszary
bada. W pracy tej jest nawzanie do ekonomiki przedgiiorstwa oraz podkéenie,ze nauka o przedgdiiorstwie nie jest
tozsama z ekonomikprzedstbiorstwa,ze s to r&zne obszary pegpiowe, aczkolwiek koncentrage s¢ na tym samym
obiekcie, jakim jest przedgiiorstwo.

Prace dydaktyczne sprawialy Profesorowize&llzadowolenie, dbat sam i wymagat od nas asystertdwego
Zaangaowania i wprowadzania zmian. W oparciu o notatkvyktadow wydat kilka wartéciowych skryptéw, byty one
cenry pomog dla studentéw.

Podsumowujc dorobek naukowy i dydaktyczny Profesora malstwierdzE, ze jest on bardzo bogaty i wysa se
liczba 128 prac péwieconych badaniom, dydaktyce, organizacji nauki tddsenia, w tym napisat 22 kgki oraz bardzo
duzo referatow naukowych wygtaszanych nanych sympozjach i konferencjach naukowych w kraja granig.

Prof. Pytkowski reprezentowat bardzo wysoki pozioaukowy zaréwno w zakresie ekonometrii jak i ekoikom
i organizacji rolnictwa. Jako agroekonometryk byest znany w Polsce i za grasmiqgdzie czsto gdcit z odczytami
i wyktadami.

Do szczegoélnych sukcesow prof. Pytkowskiego halevyprowadzenie i zastosowanie po raz pierwszy
w agroekonometrii — rachunku prawdopoddbieva (przedziatéw ufrimi, teorii hipotez statystycznych, teorii
rekonstrukcji). Profesor jest tad twére teorii ,dendrytu poznaskiego” dajcej podstawy do badaanalitycznych w
zakresie grupowania. Procz tego szereg wypracovmanyskanikow i wzordw matematycznych posiada nie tylko
teoretyczne, ale réwniepraktyczne znaczenie. Wymienione prace wysaviRpfesora Pytkowskiego na czotogréd
grupy naukowcéw zajmagych st ta dyscyplim. Obok prof. Stefana Smidta z Krakowa byt On najitnikjszym
przedstawicielem kierunku statystyczno — matematyga w badaniach ekonomiczno — rolniczych.
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W dorobku naukowym prof. Pytkowskiego uderzagtis¢ rozwoju i poszukiwa, a obok tego nowoczesitoi
nieustanne doskonalenie swego warsztatu naukovivkgina tu przytoczg piekny zwrot Lechonia, ktory esto Profesor
powtarzat: Zeby znalé¢ miare nowaici trzeba wchtoa¢ w siebie przeszig”.

Prof. Pytkowski byt badaczem, ktéry zwracat szcteg@wag: na poprawn& metodycza i metodologicza swoich
prac. Dotychczas brak bylo w naszej literaturze koaej wyczerpuicych pozycji z zakresu metodologii bada
naukowych. Prof. Pytkowski wypetni¢ tuke swoimi pracami.

Zwrdci¢ wreszcie naley uwag; na sciste powazanie dziatalnéci naukowej profesora Pytkowskiego z praktyk
rolnicza, a szczegolnie z zagadnieniami ekonomiczno-orgagjaymi w gospodarstwach rolnych. To zaatyeanie
spowodowato, 4 stat s¢ wybitnym znawg zagadnié ekonomicznych i organizacyjnych zwanych z dzialalrizia i
rozwojem kombinatéw rolniczych w naszym kraju.

Obok dziatalnéci naukowej, prof. Pytkowski posiada réwhielbrzymie zastugi w pracach dydaktycznych. Poa jeg
kierunkiem ukaczyto prace 72 magistrantéw, obronito z powodzenigrace doktorskie 10 doktorantéw, z ktérych
czterech uzyskalo habilitacj Précz tego prof. Pytkowski byt twérci kierownikiem jedynego w kraju studium
podyplomowego dla dyrektorow kombinatéw rolniczyeh, co zostat odznaczony przez Ministranvaty i Szkolnictwa
Wyzszego. Nalgat do wielu towarzystw naukowych (Pozs#iiego Towarzystwa Przyjaciét Nauk, byt wieloletnim
przewodniczcym Sekcji Rolnej Polskiego Towarzystwa Ekonomigme cztonkiem Komitetu Ekonomiki Rolnictwa
PAN), gdzie wygtaszat odczyty i prelekcje.

Prof. Pytkowski pilniesledzit zycie naukowe za graric mimo utrudni@ wyjechat kilkakrotnie na sympozja
miedzynarodowe (Francja, Anglia, Niemcy, Wiochy, Hal&), gdzie wygtaszal, bardzo dobrze przyjmowaeéeraty.
Jego dorobek naukowy zostat wielokrotnie odnotowamynotach bibliograficznych w Anglii, Francji, Wipsch
i Niemczech.

Zyciorys i dorobek naukowy Profesora Wactawa Pytkoego podano bardziej szczegotowo, bowiem im
wybitniejszego cziowieka to dotyczy, tym bardzigfie jego nalgy do spotecznixi krajowej a nawet mydzynarodowej.
Spoteczéstwo ma prawo pozitazasadyzycia i osihgniecia naukowe wybitnych ludzi, aby w ten sposéb méntddtowa
wzorce do ngadowania. Dogibne poznanie drogkyciowej pozwala doszukasie Jemu wiciwej metody zycia
formutujacej Jego ling rozwojow i wyciskapcej pietno na Jego pracach, ich g stosowanych metodach, sposobach
interpretacji wynikow itp.

Prof. dr hab. Wactaw Pytkowski byt cztowiekiem nigktym. Pomimo ogromnej wiedzy ogdlnej oraz w zadkee
ekonometrii oraz ekonomiki i organizacji rolnictwigtéra zawdzeczal swojej pracowitEi i uzdolnieniom, nigdy nie
zapominat o swoich Wielkich Nauczycielach: ProfestrJerzym Sptawie — Neymanie, Stefanie Mosmskie i Wiktorze
Schrammie, podkéjac ich przymioty umystu, wielk osobowdé¢ i szlachetngé. Nigdy nie pomniejszat ich dorobku
naukowego przez eksponowanie wiasnychagrggc. Wielokrotnie nawizywat do dyskusji ze swoimi Wielkimi
Nauczycielami, czut giw wielu wypadkach kontynuatorem ich zamidgrzéereli byt kontynuatorem, to trzeba podklié,
ze bylo to twércze rozszerzanie wiedzy, szczegdimieakresie metodologii baflaKiedy w czasie dyskusji wynikaty
podobigistwa a niekiedy znaczneaice w stosunku do wcgeiej gtoszonych tez, zwykt mowjize u ufcia rzeki trudno
dzieli¢ wode w potoku i identyfikowa ja z odndnym doptywem, trzeba pochylisie nad dobrodziejstwem wiedzy
i docent wktad wszystkich niezaimie na jakim etapie dotyli swoja czastke.

Prag i zycie naukowcéw poréwnywat do biegaczy, ktérzy z hpmink dorobku naukowego padaja na Olimp
wiedzy. Bytswiadomy,ze na tej drodze jest wiele trudweq ze nikt nie zna jednej, najkrotszej, najprostszegjbardziej
poprawnej drogi, ze d@ie do Olimpu jest trudne, wie sk z wieloma ofiarami i wyrzeczeniami.

Prof. W. Pytkowski posiadat nietuzinkawosobowd¢ i tak byt i jest postrzegany przez liczne rzesmizl, ktorzy
chocia na krotko zetkeli si¢ z Profesorem. Gdyby prof. W. Pytkowski byt cenidpiko za swoje oagniecia naukowe, to
uwzglkdniajac zmiarg systemu ekonomiczno — spotecznego adakptyw czasu po Jegmnierci, ludzie nie pamtaliby
o Nim tak, jak pamita sk Go dzisiaj w naszyrirodowisku.

Ludzie pamitaja Profesora jako kogo kto byt drogowskazem; kto w czasach stalinowskigitzniejszych miat
odwag; gtosik odrebne pogidy, postrzegaj Profesora jako cziowieka godnego najgizego szacunku. Pomimo pewnej
naturalnej kontrowersyjrigi, do dzisiaj wspomina siProfesora jako odwaego i bezkompromisowego w swoich ocenach
zdarzé i ludzi. Zaptacit za 4, godra pochwaty postaw, ogromm cere ponizania, ograniczania, niepew§td. Pomimo
ogromnego oryginalnego dorobku naukowego i cenionegsrodowisku naukowym badacza, odmawiano, utrudniano
i przedizano Jego nominagjna tytut profesora. Dopiero krétko przed pézegm na emerytyr (1974) po 15 latach
od habilitacji uzyskat w roku 1972 tytut profesaradzwyczajnego.

W licznych dyskusjach Profesor zwracat nam ugvamp postaw i etyke uczonego. Odradzatl wdawanieg si
w nieetyczne pogpowanie, w matostkowis. Wyrdzniat u ludzi oprocz osoby jeszcze osobééyalajc liczne przyktady
0sOb zeswiata nauki. Wspominate jezeli rozpocznie s zgromadzenie (konferencja) i przybywagszcze pojedynczy
uczestnicy, to wéfie wigkszaici pozostaje niezauwane, ale gdy wchodzi osoba, ktéra oprécz tego pasjaszcze
osobowd¢, to wyraa sk to lekkim szmerkiem na sali, bowiem czlowiek tenidst oprocz wartéri, ktére sam wyznaje
jeszcze uznanie ze strofrpdowiska.

Méwiac o dorobku naukowym Profesora Wactawa Pytkowskiégmino nie podkrdi¢ Jego niepowtarzalnej
osobowdci i konsekwencji postawy etyczno-moralnej i pagrt@no-obywatelskiej. Byt cztowiekiem, ktéry w spits
jednoznaczny i publiczny rozidiat dobro od zta, mdro$¢ od gtupoty, nauk od rzemiosta, oraz demokraad dyktatury.
Swoja aprobat lub dezaprobatwyrazat jednak w sposob elegancki,spadni, przy pomocy licznych anegdot. Styrstata
sie Jego opowi& o gtosowaniu w Sanhedrynigdowskim, gdzie jednomine uchwaly byty uniewaniane ze wzgidu na
sprzeczné&t jednomylnosci z natug ludzka. Aluzja jest tu szczegdblnie wymowna, tym bardztejgtoszona byta w latach
szecdziesitych i siedemdziestych. Cenit prawd i pozostat wierny tej idei przez catgcie.
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Prof. Wactaw Pytkowski pozostawit po sobie ogramapucizne, ktéra mimo uptywu czasu jestagle aktualna.
W kwartalniku ,Nauka” 3/2008 prof. dr hab. dr h. Rudolf Michatek rozwaa granice wolnéci i odpowiedzialnéci
uczonego [4]. Kaczy swoj bardzo ciekawy i pouczay wywdd cytujc moralne wskazanie Profesora W. Pytkowskiego:
~Pragratbym, azebysmy w zawodzie naukowca odkryli istotne wardioi odczuli wzgkdem nauki sw miar pewndci
i swego zaangawania. By nasza praca nad sgobyla wieloraka: wytrwata, cierpliwa, spokojna, ®matyczna,
uporczywa, rzetelna i daleka od efekciarstwa, &aetya takim poziomie,zaby w momencie rozstawanie: & zyciem,
kiedy dusza nasza zostaje sama zsplHc samemu sobie padgke.”

Taka ponadczasowspucizng zostawit nam nieadhitowanej pamici, wielki Humanista — Filozof — Ekonomista.
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Prof. dr hab. Wactaw Pytkowski (1904 — 1989)
Scientist and Academic
Summary
The paper is devoted to the memory of the famousudtyural economist in Poland Professor WactawkBwiski (1904 —
1989). In one's youth, after the mathematical wsityee graduation he developed the methodology @& $tatistical
calculation and using it in the economics of adtime. Next, after the agricultural university guadion, he became
the specialist in the area of farm organization amdnagement. The academic papers discussing alesaarch
organization and scientific paper evaluation cashimuld recognized for the special academic achiem of the Profesor.



