
 
 

IN

P

NTER

POZN

RCA

NAŃ 

ATH

2011

ISS

HED
N

SN 1640-36

DRA
No 27/

622 
 

A 
 

/2 



2 

dr h

Doc

Pro

Pro

Doc

Pro

Pro
Dr 

Doc

Doc
Pro

Pro

Dr 

Doc
Dr i
Doc
Doc
Dr h
Doc
 

 

All 
not 

Prin

 

SCIENT

Chai
hab. inż. Wojc

Mem
c. Ing. Josef D

univerzita v
f. dr Mladen 

Uniwersity 
f. dr Igor Lib

v Prešove  
c. Ing. Duša

universita v
f. dr Alexand

Science and
f. dr hab. Zen
hab. Hanna
w Przemyśl

c. Ing. Jarosl
univerzita v

c. dr hab. Ewa
f. Ing. Anna

Technická u
f. dr Mikul

and Techno
hab. Wacław

w Przemyśl
 

c.Ing. Felicita
inż. Jan Chud
c.Ing. Tomisla
c. Ing. Jozef M
hab. inż. Woj
c. Ing. Renata

Edit
Stati

graphics an
the publishe

P
D
P
6
te
w
P

nted in 500 co

IFIC BULL
OF T

Th
irman of Edi
ciech Lis, pro
mbers of Edit
Drábek, CSc

vo Zvolene  
Figurič – Zav
of Zagreb 

berko – Kated

an Šebo - K
v Košiciach 
der Linczény
d Technology 
non Muszyńsk
a Pachelska, 
le Drzewnym,
lav Rašner –

vo Zvolene 
a Ratajczak –
a Šatanová, 
univerzita vo Z
láš Šupín -

ology, Departm
w Szymanows
le Drzewnym,

a Chromjakov
dobiecki 
av Grladinov
Mihok 
ciech Lis, pro

a Nováková 

tor: dr inż. Jan
istical editor:

nd photos in 
er 
Published by:
Department of
Poznań Univer
60-627 Poznań
el.: +48 61 84

www.intercath
Poznań 2011 
opies  

LETIN OF
THE EURO
he Editorial B
itorial Comm
f. nadzw. 

torial Commi
c.– Katedra po

vod za organiz

dra ekonómie 

Katedra mana

yi – Slovak U

ki – Małopols
prof. nadzw

, Szkoła Głów
– Katedra pod

– Instytut Tech
CSc. – Ka

Zvolene  
- Technical 
ment of Marke
ski, prof. nad
, Szkoła Głów

vá 

vic 

of. nadzw. 

n Chudobieck
: dr inż. Elżbi

this volume 

: 
f Economic an
rsity of Life S
ń, Poland 
48 73 69, fax.:
hedra.pl 

Intercathe

F THE ECO
OPEAN UN
Board of Inter
mittee: 

ittee: 
odnikového ho

zaciju proizvo

a ekonomiky

ažmentu a ek

University of 

ska Wyższa Sz
w. – Katedra 
wna Gospodars

dnikového ho

hnologii Drew
atedra podnik

University o
eting,Trade an
dzw. – Katedr

wna Gospodars

Reviewers: 
Do
Dr
Do
Dr
Do
Pro

ki 
ieta Mikołajc

are publishe

nd Wood Indu
ciences, ul. W

+48 61 848 7

edra 27/2, 201

ONOMICS
NIVERSIT
rcathedra 20

ospodárstva, 

odnje u drvnoj

y Fakulta man

konomiky, S

Technology, 

zkoła Ekonom
a Technologii
stwa Wiejskie
ospodárstva, D

wna w Poznan
kového hospo

of Zvolen, F
nd World Fore
dra Technolog
stwa Wiejskie

oc. Ing. Hube
r inż. Rastisla
oc. dr hab. Ew
r Mieczysław
oc. Ing. Anna
of. dr hab. Le

czak 

ed at sole re

ustry Managem
Wojska Polskie

74 26 

 

11 

S DEPART
TIES 

11 

Drevárska fak

j industriji, Šu

ažmentu Preš

trojnicka fak

Trnava, Facu

miczna w Tarn
i, Organizacji
ego w Warszaw
Drevárska fak

niu 
odárstva, Dre

Faculty of W
estry 
gii, Organizacj
ego w Warszaw

rt Paluš 
av Rajnoha 
wa Ratajczak 

Szczawiński 
Zaušková 
szek Żukows

esponsibility 

ment 
ego 38/42 

MENTS 

kulta, Technic

umarski fakult

ovska univerz

kulta, Technic

ulty of Materi

nowie  
i i Zarządzan
wie 
kulta, Technic

evárska fakul

Wood Scienc

ji i Zarządzan
wie 

ki

of the autho

cká 

tet, 

zita 

cká 

ials 

ania 

cká 

ulta, 

ces 

ania 

ors, 



Jose

G

Mag

T

Milo

M

Jaro

T
F

Janu

V

Igor

T

Woj

E

Mir

I

Elżb

P
S

Lad

L

Hub

E

Tom

C

Mir

T

 

 

ef Drábek, Ma

GROWTH OF ENT

gdalena Herb

THE WOOD SECT

oš Hitka, Andr

METHODOLOGY 

oslava Janekov

THE POSSIBILITIE
FROM STANDING

usz Janiszkiew

VALUATION OF P

r Liberko, Ján 

TRANSPORT OPT

jciech Lis, Wło

EVALUATION OF 

roslav Malák ..

NNOVATIVE APP

bieta Mikołajc

PROSPECTS OF PE
SOURCES ..........

islav Mura ....

LAND USE SYSTEM

bert Paluš, Wo

END USERS’ PREF

masz Parys .....

CREATION STAND

riam Pekarčíko

TRENDS IN DESIG

artina Merkov

TERPRISE PERFOR

eć .................

OR IN POLAND –

rea Sujová ....

OF MOTIVATORS

vá, Juraj Šebo

S OF ECONOMIC 
G WATERS .........

wicz, Mieczysł

PINE LOGS INTO F

BednárGetrag

IMALIZATION AS 

odzimierz Pop

CONSUMER PRE

......................

PROACHES TO MA

czak, Katarzyn

ELLET MARKET D
......................

......................

MS APPROACH TO

ojciech Lis, Ha

FERENCES FOR JO

......................

DARDS FOR W3C

ová, Peter Tre

GN OF DISMANTL

CO

vá ...................

RMANCE DUE TO 

......................

– RECOVERING FR

......................

S ANALYSIS IN EN

o, Monika Fed

EFFICIENCY EVA
......................

aw Szczawińs

FLITCH ELEMENTS

g, Andrzej Pac

A PART OF THE L

pyk .................

FERENCES WHEN

......................

ANAGING PRINCI

a Mydlarz, W

EVELOPMENT IN
......................

......................

O SOIL AND ENVI

ana Maťová, V

OINERY PRODUCT

......................

C WEB SITES USE

ebuňa .............

ING WORKPLACE

Intercathe

ONTENT

......................

INVESTMENT ....

......................

ROM ECONOMIC 

......................

TERPRISES WITH

orčáková.......

LUATION  OF THE
......................

ki, Justyna Bie

S PROCESSING ...

cana, Lucia Be

LOGISTICS CHAIN

......................

N PURCHASING W

......................

PLE  FOR ENTERP

łodzimierz Po

 THE CONTEXT  O
......................

......................

RONMENT CONS

Vladislav Kapu

TS AND FURNITUR

......................

D IN WOOD SECT

......................

E .....................

edra 27/2, 201

TS 

......................

......................

......................

 CRISIS ............

......................

HIN PROCESS REST

......................

E EQUIPMENT FO
......................

ernacka� ........

......................

ednárová .......

NS ...................

......................

WOODEN PRODUC

......................

PRISE KNOWLEDG

opyk ...............

OF PRICE INCREAS
......................

......................

SERVATION .......

uta, Włodzimie

RE ..................

......................

TOR PORTALS AN

......................

......................

11 

.....................

.....................

.....................

.....................

.....................

TRUCTURALIZATI

.....................

OR REMOVAL OF C
.....................

.....................

.....................

.....................

.....................

.....................

CTS ................

.....................

GE ..................

.....................

SE IN CONVENTIO
.....................

.....................

.....................

erz Popyk, Ján

.....................

.....................

D VORTALS IN PO

.....................

.....................

......................

......................

......................

......................

......................

ON .................

......................

CYANOBACTERIA
......................

......................

......................

......................

......................

......................

......................

......................

......................

......................

ONAL ENERGY 
......................

......................

......................

n Parobek ......

......................

......................

OLAND ............

......................

......................

3 

... 7 

... 7 

. 13 

. 13 

. 18 

. 18 

. 24 

A  
. 24 

. 28 

. 28 

. 34 

. 34 

. 38 

. 38 

. 44 

. 44 

. 48 

. 48 

. 52 

. 52 

. 58 

. 58 

. 62 

. 62 

. 65 

. 65 



4 

 

 

Ras

B
I

Wła

E

Edit

U

 

tislav Rajnoha

BUSINESS PERFO
NDUSTRY COMPA

adysław Stryko

ELECTRONIC MED

ta Szombathy

UTILISATION OF E

a ....................

RMANCE MANAG
ANY ................

owski ............

DIA AND PAPER C

ová ...............

ERGONOMIC PRI

......................

GEMENT – VALU
......................

......................

CONSUMPTION ..

......................

NCIPLES AT SOLV

Intercathe

......................

E STREAM MAPP
......................

......................

......................

......................

VING WORKPLACE

edra 27/2, 201

......................

PING AND COSTIN
......................

......................

......................

......................

ES ..................

11 

.....................

NG METHODOLOG
.....................

.....................

.....................

.....................

.....................

......................

GY IN WOOD 
......................

......................

......................

......................

......................

. 69 

. 69 

. 75 

. 75 

. 78 

. 78 



rese
man
as w

Poz
othe

held
in m
edit
Eco
Scie
and
the 

nine
Dep
in c

Indu

con
eng
initi
inte
con
and

by s
of C

I
mat
con

 

 

earch centers. 
nagement and
well as other r
International 

znań, Zvolen, 
er Polish and 
This edition m
d in Laski n
management o
tion of Interc
onomic Forum
ences) on 13

d development
economic cris
Academic con
eties of the 20
partment of E
cooperation wi
•  IATM - Int
•  Forest Expe
•  SITLID-Wo
ustry in Warsz
•  Institute of 
Economic Fo

nducting scien
gineers, specia
iatives are su

ernational scie
nducting resear
d wood industr
In this Interc
scientists from
Consumer Atti
Intercathedra
terials for the

nferences. The

 

 
I

of 
The
Dep
as a 

W
201
univ

Those papers
d marketing, es
related fields. 
scientific col
Warszawa, K

foreign scient
marked 27/2 i

near Kępno (
of supply cha
cathedra cove
m 2011 in Las
3-15th Septem
t perspectives
sis in Europe 
nferences kno
0th century. A
conomics and
ith: 
ternational As
erimental Stat
ood Section o
zawa, 
Wood Techno

orum 2011 i
ntific work i
alists in parti
upported by IA
entific organiz
rch in the field
ry. 
cathedra we 

m universities 
itudes Toward
a 2011 is issu
 volume, wer

ey deserve our

Ladies a

In response to
Editorial 

 INTERCAT
partments of t

Quarterly. 
We are please
1. This editio
versities resul
s primarily rel
specially but n

laboration pre
Kraków, Tarn
tific centers. 
includes, inter
(14-16th Septe
ains in wood 
ers however 
ski, near Kępn
mber 2011. T
s of wood ind
and the World

own as “Econ
According to t
d Wood Indus

sociation for T
tion in Siemia
of the Associat

ology in Pozn
s the 27th in
in common a
cular sectors,
ATM - Intern
zation, which 
d of economic

also publish 
in Poznań an

ds Wood Prod
ued under th
re responsible
r deep gratitud

Intercathe

and Gentlemen

o a significant
Committee 

THEDRA –
the European

ed to invite y
on which pub
lted from co-
late to econom
not exclusivel

esented in Int
now, Trnava, 

r alia, papers 
ember 2010),

industry ent
scientific arti
no (the confe
This time th
dustry enterpr
d”. 
omic Forum”
the tradition, E
stry Managem

Technology M
nice, 
tion of Engine

nań. 
nternational s
and related a
, as well as y
national Asso

brings togeth
cs and manage

articles resu
nd Zvolen, imp
ducts". 
he auspices o
e for its review
de. 

edra 27/2, 201

n! 

t interest in ou
decided th

a Scientific 
n Universities

you to the sec
blishes a ran
-operation of 
mic issues in t
ly, in the fores

tercathedra 2
Žilina, Košic

presented at 
, which conc
terprises”. Th
icles that wil
erence center 
he topics wi
rises in the 

” are taking pl
Economic Fo

ment in Poznan

Management,

eers and Tech

scientific mee
areas of rese
young scienti

ociation for T
her universitie
ement in indu

ulting from th
plemented wit

of IATM, wh
w, and prepar

11 

ur scientific jo
hat starting 

Bulletin of 
, will be pub

ond number o
nge of scienti
f Central Euro
the following 
st and wood p

011 links a n
e, Zagreb, Br

the “Economi
cerned the "N
he main cont
ll be discusse
of Poznan Un
ll refer to “
situation of r

lace annually 
rum 2011 is o
n University o

hnicians of For

eting of the 
earch. This m
ists and entre

Technology M
es of Central 

ustry, in partic

he joint resea
thin the EU p

hose members
red both men

Wojciec

ournal, Memb
from 20

the Econom
blished regula

of Intercathed
fic papers fro
opean academ
areas: econom

products indus

number of citi
rno, Presov, a

ic Forum 201
New Challeng
ents of the 2
ed at this yea
niversity of L
“The conditio
recovering fro

- since the ea
organized by t
of Life Scienc

restry and Wo

university st
meeting gath

epreneurs. The
Management - 

Europe that a
ular in the for

arch undertak
rogram: "Surv

s have provid
ntioned scienti

ch Lis 

5 

bers 
011 

mics 
arly 

dra 
om 
mic 
my, 
stry 

ies: 
and 

0", 
ges 
27th 
ar's 

Life 
ons 
om 

arly 
the 

ces, 

ood 

taff 
hers 
ese 
an 

are 
rest 

ken 
vey 

ded 
ific 



6 

 

 

 

Intercatheedra 27/2, 20111 



mus
proc
met
rese
perf
perf

INT

econ
pos
perf
The
One
the 
bus
opp
ofte
of b
curr
mea
fact
inve
we 

"a l
bus
• 

• 

base
indi
sign
perf
bus
(Kis
mea
inse

     
1 Ass
Tech
drab

 

Josef Drá

GROWT

Abstract: E
st permanently
cedures, meth
thodology, wh
erves, problem
formance usi
formance. 

Key words:

TRODUCTIO
Currently, w

nomic recove
sibilities and
formance is c
e competitiven
e of the main 

companies t
inesses actua

portunities tha
en put a funda
business?" Fo
rent and real
asure this perf
tor for decis
estment is a c
present in our

1. ENTER
Between rep

ively discussi
inesses perfor
normal, ordin
questionable w
used indicator

It can be con
ed on the acco
icators are p
nificantly poo
formance are 
iness activity
slingerová, 19
asurement ind
ensitivity of tr

                  
soc. Prof. Josef D
hnology, Depart
bek@vsld.tuzvo.sk

ábek, Marti

TH OF ENTE

Enterprise whi
y evaluate its
hods, indicato
hich allows h
ms. The pape
ing selected 

: enterprise, m

ON 
when econom
ery /circa 3 
d opportuniti
certainly cond
ness of enterpr
competitive a

to increase th
al and real 
at the market e
amental questi
r the qualified

l business pe
formance. The
sion making 
contribution to
r work. 

RPRISE PER
presentatives 
ion on the re
rmance". Diffe
nary so far u
whether they 
rs do not suffi
ncluded that th
ounting profit
resently cons
or competitiv
based primar

y/. To measu
999). Howeve
dicators such a
raditional indi

                  
Drábek, PhD. – M
tment of Enterp
k, merkova@vsld

ina Merkov

ERPRISE P

ich wants for
 economic ac

ors, models. H
him to charac
er in general

traditional 

measuring indi

mists, analysts 
years after 

ies of increa
ditioned to the
rises should b

advantage is th
heir efficienc
performance 
environment c
ion: "How to a
d and correctl
rformance, an
e collected in

about future
o the growth 

RMORMANC
of the theory

elevance of th
ferent opinions
used perform
sufficiently re
iciently reflec
he economic e
t and common
sidered as in
veness of ent
rily to maxim
uring the pe
r, in recent ye
as profitability
icators to risk

        
Martina Merková
rprise Managem
d.tuzvo.sk 

Intercathe

vá1 

PERFORMA

r its developm
tivity. Theref

However, each
cterize the per

presents the 
and modern 

cators of the e

in banks and
the crisis are
asing the pr
eir existing co
be considered 
he maximizati
cy and overal

and know h
creates. Every
achieve the hi
ly answer is t
nd which app
formation - th
e investment
of business pe

CE MEASUR
y, consulting 
he application
s and views ar

mance indicato
eflect the com
t the quality o
experience qu
n indicators su
nsufficient, wh
terprises. Tra

mize profits /w
rformance ar

ears can be see
y. According 

k for owners a

, PhD., Technica
ment, T. G. M

edra 27/2, 201

ANCE DUE

ment use not o
fore, for busin
h investor wh
rformance of 
 approach fo

methods fo

enterprise per

d investment 
e necessary 
resent perfor
ompetitivenes
as a general c
ion of the bus
ll effectivene
how to expl
yone, not just 
igher efficienc
the first neces
propriate and

he values of th
t in compan
erformance an

REMENT OP
firms and bu

n of selected 
re based on th
ors are relate

mpany's future 
of customer re
uite often reali
uch as profita
hich is also 

aditional meth
which is also 
re used abso
en objections 
to experts the

and investors, 

al University in Z
Masaryka 24, 9

11 

E TO INVES

only own fina
ness evaluation
ho provides ca
f the enterpris
or the evaluat
or evaluating

formance, inv

firms note th
to continue 

rmance of b
s particularly 

condition for b
siness perform
ess. It is nec
loit effectivel
a successful 

cy and econom
ssary to determ
d objective in
he indicators 

nies. Appropr
nd its compet

PTIONS 
usinesses con
indicators fo

he two facts as
ed to the pas
competitivene

elationships. 
izes the financ

ability or activ
one of the 

hods of mea
in line with t

olute and rel
to the traditio

e biggest conc
as well as th

Zvolen, Faculty of
960 53 Zvolen,

STMENT 
ancial resourc
n applies certa
apital prefers 
se as well as 
tion of busin
g the compa

vestment 

he beginnings 
to identify r

businesses. T
in EU marke

business succe
mance what lea

essary to kno
ly the busin
enterprise ent

mic effectiven
mine what is t
ndicators use 
are an importa
riately allocat
titiveness, whi

nducts nowada
r measuring t

s follows: 
st and is high
ess, 

cial manageme
vity ratios. The
reasons for t

asuring busin
the objectives 
lative indicato
nal performan

cerns include t
e absence of t

f Wood Sciences 
 Slovak Repub

7 

ces, 
tain 

its 
its 

ness 
any 

 of 
real 

This 
ets. 
ess. 
ads 

now 
ness 
tity 

ness 
the 
to 

tant 
ated 
hich 

ays 
the 

hly 

ment 
ese 
the 

ness 
s of 
tors 
nce 
the 
the 

and 
blic, 



8 

time
only

and
com
mod
try 
eva
acco
cap

• n
• t
• a

inve
dete

whe
 
 

com
high
the 
app
size
thro

diff
how
cap
the 
shar
prof
valu

 

e value of mo
y the value of 

At the end o
d cost of inves
mpany called 
dern measurin
to prefer tho
luation in fu
ounting profit
ital /equity/. E
net operating 
total invested 
average cost o

Indicator EV
ested capital 
ermined as fol

ere:  NOPAT
 WACC 
  C – Cap

If the calcu
mpany wealth 
her value than

wealth of th
preciation. Ind
e of the comp
ough indicator

Market Val
ference betwe
w the market 
ital. The resul
enterprise ma
reholder valu
fitability is lo
ue and the sha
• MVA = 
Assuming th

oney and the f
f foreign finan
of the 20th cen
sted capital b
Economic Va

ng method of 
se companies

uture. The me
t accepts all th
EVA indicator
profit minus i
capital  

of capital 
VA combines
and its value
llows: 

T – Net Operat
– Weighted A
pital 

P

ulated result o
is growing, 

n is capital co
he company 

dicator EVA is
pany. Method
r EVA describ
lue Added (M

een the enterp
(until the mo
lt is a wealth 

arket value is g
e and the com
ower than the
ares are traded
market value 

hat the market

fact that the p
ncial resources
ntury was at th
by the compan
alue Added -
the business p

s that would g
ethod is base
he costs of ca
r is based on:
interest 

 essentially th
e. Economic

ting Profit Aft
Average Cost o

Picture 1. Stru

of the EVA in
respectively i

ost. On the oth
decreases, re

s therefore an 
dological info
bes the literatu
MVA) is rel

prise market v
ment when th
of business ow
greater than th
mpany's share
e cost of capi
d with a discou
of the compan

t and book val

Intercathe

profit from an
s (Jakubec et a
he first time u
ny Stern Stew
EVA and reg

performance i
guarantee tha
ed on econom
apital employe

he most impo
value added

ter Tax   
of Capital  

ucture of the in

ndicator in th
it means that 
her hand, if th
espectively c
absolute indic

ormation abou
ure (Jakubec e
lated to econ
value and the 
he firm is eva
wners (Meet, 
he capital inve
es are traded w
ital, it means 
unt. MVA can
ny - capital in
lue of debt are

edra 27/2, 201

n accounting p
al. 2005). 

used the differ
wart & Co. Th
gistered it as
is the result o

at their invest
mic profit. E
ed, ie the cost

ortant factors s
respectively

 

ndicator EVA

he company r
t the company
he indicator E
capital costs
cator and is co
ut possibilitie
et al. 2005, Pa
nomic value 

amount of in
aluated) chang
1999). If the 

ested into the
with a premiu
the company

n be expressed
nvested 
e equal, then:

11 

perspective tak

ence between
he estimated 
trademark (Ž

of the efforts o
tment will hav
Economic pro
t of debt capit

such as effici
true economi

A 

eaches a posi
y appreciates 

EVA is negativ
are higher th
onsequently in
es of perform
avelkova 2009

added. MVA
nvested capita
ged the origin
calculated va
business, it m
um. However
y "destroyed" 
d as follows: 

kes into accou

n operating pro
actual value t

Žilka 2004). T
of investors w
ve also requir
fit opposite t
tal and also ow

ency, amount
ic profit can 

/ 1 / 

 

itive value - t
the capital a

ve, it means th
han real capi
nfluenced by t

mance measuri
). 

A expresses t
al. It determin
nal shareholde
lues declare th

means the creat
r, if the busin

the sharehold

/  2

unt 

ofit 
the 

The 
who 
red 
the 
wn 

t of 
be 

/

the 
at a 
that 
ital 
the 
ing 

the 
nes 
ers' 
that 
ated 
ness 
der 

2 / 



(Ne
net 
high
NPV
(Kis

/BS
indi
reso
the 
such

• c
• i
• p
• c

an i
mai

• t
• t
• t
• t

prof
• 
• 
• 

the 
is th

wei

 

• MVA = 
• MVA = p
To evaluate 

et Present Valu
present value
her earnings t
V> 0, where 
slingerová 19

Modern stra
SC/. The adva
ividually acco
ources aimed t
key factors w
h as: 
customer view
internal comp
perspective of
continuous cre

The BSC sh
information sy
inly by innova
to identify the
the linking an
the planning, 
to improve str

Among oth
fitability of th

return On N
cash Return
cash Flow R

2. VERIFI
For the calcu

indicator corr
he indicator N

E
t –
N

 

After calcul
ighted average

where:  rd –
  t  –
  D –
  C –
  re –
  E –

market value 
present value
business perf

ue). Any acqu
e. If this rule i
than the cost 
NPV = - Inv
99). 

ategic system 
antage of the
ording to spec
to long-term r

which have the

w, 
pany processes
f the growth, 
eation of the f

hould give par
ystem that wi
ative compani
e business visi
nd communica
setting targets
rategic feedba
her indicators
he company in
Net Assets (RO
n On Gross As
Return On Inv

ICATION O
ulation of the 
rectly and thus

NOPAT that w

Tab
N

BIT (Earnings Be
– income tax 

NOPAT 

lating NOPA
e cost of the c

– cost rate of d
– income tax r
– Debt capital
– Capital (C=E
– cost rate of e
– Equity. 

of the equity –
e of all future E
formance is a
uisition of com
s respected, a
associated w

vestment + PV

for measurem
e BSC is abi
cific indicator
recovery of th
e impact into t

s, procedures 

financial value
rticular empha
ill be availabl
ies to the reali
ion and strateg
ation of individ
s and harmoni
ack and learnin
s (Kislingero
nclude: 
ONA), 
ssets (CROGA
vestment (CFR

F THE EVA 
indicator is n

s obtain the re
we get through 

. 1. Calculatio
OPAT  calculatio
efore Interest and

T follows W
apital that is d

debt, 
rate, 
l, 
E+D), 
equity, 

Intercathe

– book value o
EVA  
lso suitable b

mpany assets s
acquired asset
with the invest

V (Present V

ment of busine
ility to evalu
rs. The BSC h
he shareholder
the creation of

and events, 

e. 
asis to financi
e to employee
zation of criti
gy and to impl
dual strategic 
izing of strateg
ng processes (
vá 1999), w

A), 
ROI). 

INDICATOR
necessary to fo
equired meani
the profit bef

on of NOPAT
on  
d Taxes) 

WACC calcula
determined by

edra 27/2, 201

of the equity

by the principl
should therefo
should bring
tment. This ru

Value - the pr

ess performan
uate the realit
has to ensure
r´s equity. The
f the final valu

ial and non-fi
es at all corpo
ical managem
lement it into 
business plan
gic incentives
(Kaplan, Nort

which make 

R IN THE EN
ollow a metho
ingful value. T
fore tax and be

T in the enterpr
2009 

784 
19 % 

635.04 

ation - the av
y the following

11 

le of the time 
ore considered
for the compa
ule is express
esent value o

nce is the Bala
ty comprehen

the efficient 
e BSC concep
ue, taking into

nancial indica
orate levels. T
ent processes,
specific objec

ns, 
s, 
ton, 2002). 
it possible t

NTERPRISE
odological pro
The first impo
efore interest.

rise 
2008 

810 
19 % 

656 

verage cost o
g formula: 

/  3
/  4

value of mon
d with the rule
any in the futu
sed with resp

of future profi

anced Scoreca
nsively and a

use of financ
pt is interested
o account facto

ators as a part
The BSC is us
, namely: 
ctives, 

to measure t

E 
ocess to calcul
ortant calculati

f capital, ie t

/ 5 / 

9 

3 / 
4 / 
ney 
e of 
ure 

pect 
fits) 

ard 
also 
cial 
d in 
tors 

t of 
sed 

the 

late 
ion 

the 



10 

rd - 
con
re - 
is g

whe
 
 

1)

2)

3)

by t
year

 

 

In calculatin
the cost of de

ncluded loan an
the cost of eq
iven by: 

ere:  rf –
β –
(rm

To determin
) rf – for the

the 10-year
) β – β coeff

the value o
) (rm-rf) – ris

agency (Jak
To calculate

1) for calcu
the rate is b
previous per

2) the seco
values th

 

The non-risk
the National B
r 2008 at the l

ng the WACC
ebt capital me
nd debt agree

quity is determ

–  non-risk retu
– the systemat
m – rf) – risk pr
ne re is necessa
e non-risk retu
r government 

fficient determ
of β. 
sk premium i
kubec et al., 2

e the coefficien
ulating the coe
ased on the re
riod (last year

ond step is ba
hat are publish

Tab. 2. C
C

Debt capita
t – income 
βn 
βz 

k interest rate
Bank of Slova
level of 5,5%.

Tab. 3. C

rf – non-ris
β – system
Risk prem
t – income
re – cost ra

C should be ob
eans interest r
ments, 

mined on the b

urn, 
tic market risk
remium. 
ary to meet th
urn is usually u

bonds. 
mination is bas

is determined
2005). 
nt β should be
efficient β tak
eal corporate f
r). 

ased on the cu
hed by the sto

Calculation of
Coefficient β 
al/Equity (D/E) 
tax 

e was determin
akia and their v
. 

Calculation of 
Cost of Equity

sk interest rate (%
matic market risk (
mium (rm – rf) (%)
e tax (%) 
ate of equity 

 

Intercathe

served the fol
rate that can b

basis of the CA

k (β coefficien

e following: 
used the risk-f

sed on the fac

as a rating c

e carried out f
kes into accoun
financing by th

 

urrent period. 
ock exchange a

 

f the coefficie
200

0.20
1

0.32
0.

ned on the ba
value was for 

the Cost of Eq
y 

%) 
(coefficient β) 

edra 27/2, 201

llowing: 
be determined

APM (Capital

 

nt), 

free interest r

ct that the deb

credit of the S

following sequ
unt the debt of
he debt capita

The determin
and scientific 

ent β in the ent
09 2
0257 0
19% 
2432 0
.37534 

ase of the 10-y
r the year 2009

quity in the en
2009 

4 
0.375 

6.4 
19 

6.40 

11 

d as a weighte

l Asset Pricing

ate, which is d

bt of the comp

Slovak Repub

uence of point
f the company
al and also by 

ning the value
literature. 

terprise 
2008 
0.19290 

19% 
0.30755 

0.35801 

year governme
9 at the level o

nterprise 
2008 

5.5 
0.358 

6.4 
19 

7.79 

d average of t

g Model), whi

 / 6 / 

determined fro

pany operates

lic by the rati

ts: 
. In the first st
the equity in t

      / 7 / 

e βz is based 

      / 8 / 

ent bonds issu
of 4% and in t

the 

hich 

/  

om 

s in 

ing 

step 
the 

on 

ued 
the 



fore
pos
that
reso
inve

 

P
I
N

 

to e
was
cap
the 
EUR

perf
prod
mar

CO

com
the 
 

 

 

Given that t
eign and own
itive value do
t EVA indicat
ources for inv
estment increa

Present Value of C
nvested Capital (

Net Present Value

To assess w
evaluate the in
s based on the
ital (WACC),
year 2009. In
R and the valu

The calcula
formance, ie i
duction capac
rket value of t

ONCLUSION 
The analysi

mpany showed
optimal value

Tab. 4
W

rd – cost 
t – incom
D – Debt
C – Capi
re – cost r
E – Equi
WACC 

Ta

EBIT (Ear
t – income
NOPAT 
WACC 
C 
EVA 

the indicator E
n costs, the co
ocuments the s
tor for the ent

vestment, and 
ases the enterp

Ta

Cash Flow (mill. 
(mill. EUR) 
e (mill. EUR) 

whether the con
nvestment pro
e fact that it is
, which was c
n 2009 the com
ue of the WAC
ation of NPV
invested capita
city and the re
the company. 

 
is of the com
d almost all th
es, which decl

4. Calculation
WACC calculatio
rate of debt (%)

me tax (%) 
t capital 
ital  
rate of equity 
ity 

ab. 5. Calculat
EVA  calcula

rnings Before Int
e tax (%) 

EVA means a
ompany gener
successful bu
terprise is evo
thus it is pos

prise performa

ab. 6. Calculat

Peri
1
2
3
4

EUR) 

nsiderate inve
oject by NPV
s possible for t
calculated wit
mpany capital
CC was 5.826

V declares th
al for the com
equired appre

mpany through
he traditional
lares table 7. 

 

Intercathe

n of the WACC
on 

ion of  EVA i
ation   
terest and Taxes)

an economic p
rates this valu
siness - the pr
olving in a po
sible to evalu
ance. 

tion of NPV in

iod Income
 51.52 

2 53.44 
 61.19 

4 63.14 

stment projec
method. Calc
the discount r
th the method
l investment i
6, lifetime of in
hat the projec
mpany ensures
eciation, as we

h the tradition
performance

edra 27/2, 201

C in the enterp
2009 

4.4 
19 

1607 
7933 
6.40 

6326 
5.826 

in the enterpri
2009 

784 
19  

635 
5.826 
7933 
172.8 

profit that is g
ue at the leve
roduction of h
ositive directio
uate the advan

n the enterpris

Discounting f
0
0
0
0

198.37
124.65
  73.71

ct is acceptable
culating of the
rate to appoint
d of EVA. Th
incurred in th
investment wa
ct contributes
s to fulfill the 
ell as this inv

nal performan
e indicators po

11 

prise  
2008 

4.4 
19 

1625 
8424 
7.79 

6799 
6.9747 

ise 
2008 

810 
19 

656 
6.975 
8424 
68.4 

generated after
el of 172.8 m
high added va
on, ie compan
ntage of inves

se 

for rate i = 0.0582
0.945 
0.893 
0.844 
0.797 

74 
56 
18 

e or unaccepta
e Present Valu
t the weighted

he calculations
e amount of 1
as 4 years. 
s to the grow
objectives in t

vestment proje

nce indicators
ositive values

r the payment
millions EUR.
alue. This mea
ny has suffici
ting - if suitab

26 Discounted 
i48.686 
47.722 
51.644 
50.322 

able, we decid
ue of Cash Flo
d average cost
s were based 
124.656 millio

wth of busin
the expansion
ect increases t

s found that t
 moving arou

11

t of 
. A 
ans 
ient 
able 

d 

ded 
low 
t of 
on 

ons 

ness 
n of 
the 

the 
und 



12 

whi
rela
2%
pos
in t
leve
valu

ach
EVA
of 1

inve
dev
com
long

RE
1. 

2. 

3. 

4. 

5. 
6. 

7. 

 

 

Indicators o
ich means the
atively high at
. Consequent
itive, because

the company i
el and in a po
ue required by

After calcul
ieves high ec
A at 68.4 mill

172.8 million E
In calculatin

estment is su
velopment and
mpany reporte
g as possible. 

FERENCES
Drábek J., Po
vo Zvolene, 2
Fotr J. 1999. P
80-7169-812-
Jakubec M. a 
48-8. 
Kaplan S., No
Praha. Manag
Kislingerová 
Pavelková D
2.aktualizovan
Učeň P. 2008
ISBN 80-247

Tab. 7. Ev
T

ROA (Retu
ROE (Retu
ROCE (Ret
ROS (Retu
RC (Return

Total debt 
Self-financ

 Current liq
Immediate 
Net workin

Th
Liabilities t
Liabilities t

of profitability
e positive dir
t the level of 
tly have been
e the total debt
informed of t

ositive trend, a
y the enterpris
lating the EVA
conomic value
lion EUR and 
EUR. 
ng the NPV t
uitable to re
d further gro
ed positive va

: 
olách J. 2008:
271 s. ISBN 9
Podnikateľský
-1. 
kol. 2005: Ri

orton D. 2002
gement Press. 
E. 1999: Oceň

D., Knápková
ané a doplnené
8: Zvyšování 
24-72-0. 

valuation of th
The return indicat
urn On Assets) 
urn On Equity) 
turn On Capital E

urn On Sales) 
n On Cost) 

The debt ratios

cing 
The liquidity rati

quidity 
liquidity 

ng capital 
he activity indica
turnover period 
turnover 

y for the com
rection of the
22.5% althou

n evaluated d
t ratio of the c
the fact that in
as in the previ
se. 
A indicator fo
e added, whic
in 2009 econ

the indicator 
ealize. The in
wth of the b

alues in all in

 Reálne a fina
78-80-228-19
ý plán a inves

iadenie hodno

2: Balanced sc
267 s. ISBN 8
ňování podnik
á A. 2009: 
é vydaní. Prah

výkonnosti f

Intercathe

he enterprise b
tors  

Employed) 

s  

os 

ators 

mpany reporte
e company. Im
ugh the minim
debt ratios by
company is on
n 2009 the va
ious year 200

or the enterpr
ch has a posit
omic added v

is highly pos
nvestment ge
business perfo
dicators and 

ančné investov
934-3. 
tiční rozhodov

oty podniku. B

corecard: Strat
80-7261-063-
ku. Praha C.H
Výkonnost p

ha. Linde, 333
firmy na bázi 

edra 27/2, 201

by traditional i
2009 

9.88% 
9.83% 

10.53% 
22.54% 
30.95% 

2009 
20.26% 
25.40% 

2009 
 1.33 
0.66 

475.00 
2009 

210.78 
1.71 

ed increasing 
mportant is t

mum required 
y the compan
nly around 20
alue of curren
8 the given in

rise was found
tive trend. In

value increased

sitive for the 
enerates finan
ormance. Giv
company sho

vanie firiem. 

vání. Praha. G

Bratislava Kart

tegický systém
-5. 

H.Beck. 304 s. 
podniku z po
s.ISBN 978-8
potenciálu z

11 

indicators  
2008 

9.59% 
9.41% 

10.13% 
20.44% 
26.62% 

2008 
19.29% 
23.90% 

2008 
 1.66 
0.68 

590.00 
2008 

161.32 
2.23 

in 2009 com
the return on 
rate of return 

ny and the re
0%. Results fo
nt liquidity w
ndicator did n

d that the obs
n 2008 the com
d more than tw

company, w
ncial resourc
ven the achie
ould try to ke

Zvolen. Tech

Grada Publishi

tprint. 280 s. I

m měření výko

ISBN 80-717
ohledu finanč
80-86131-85-6
lepšení. Praha

mpared to 200
sales, which
on sales is ov

esults were a
or liquidity rat
as at an optim
ot reach optim

served enterpr
mpany achiev
wice to the val

hich means th
es for busine

eved results, t
ep this status 

hnická univerz

ing. 214 s. ISB

ISBN 80-8887

onnosti podnik

79-227-6. 
ního manaže

6. 
a. Grada. 192

08, 
h is 
ver 

also 
tios 
mal 
mal 

rise 
ved 
alue 

that 
ness 

the 
s as 

zita 

BN 

70-

ku. 

era. 

2 s. 



8. 

9. 

 

of c
200
glob
whi
dyn
prod
indi

EC

stro
peri
cou
min
exp
sim
was
that

inst

     
2 Ma

 

Zalai K. 200
88848-94-6. 
Žilka M. 200
Bratislava: T
podnikanie-ri

Magdalen

THE WOO

Abstract: T
changes occur
07 on the mort
bal economy. 
ich was reflec
namics. The s
duction and fo
icators charac

Keywords: 

ONOMIC SI
In recent ye

ongest impact,
iod 2008-201

unter-crisis act
nimise conseq
penses [Mrocz

milar to the pre
s even greater 
t in 2011 and 2

Table 1. 

In many co
tance, in the U

                  
agdalena Herbeć,

02: Finančno-

04: EVA vyja
Trend Holdin
iadenie/eva-vy

na Herbeć2

OD SECTOR

The aim of this
rring within it
tgage credit m
As a result, t

cted by lower
situation of th
oreign trade in
terising comp
economic cris

ITUATION I
ars the global
, reflected int
0. To a great
tions taken by

quences of the
zek 2010]. As
e-crisis level, 
than that valu

2012 the glob

GDP dynamic

 

World 

EU 
Poland 
Brazil 
China 
Japan 

Canada 
Germany

Russia 
United Stat

Source

ountries expor
United States w

                  
 MSc, Wood tech

-ekonomická 

adruje schopn
ng. ISSN 133
yjadruje-schop

2 

R IN POLA

s paper is to e
t on its way t

market in the U
the year 2008
r growth rate 
he wood secto
n main wood 

panies of this s
sis, GDP, fore

IN THE WOR
l economy ha
er alia by a d
t extent econo
y the governm
e crisis, stabili
s a result, in 
and in the ca

ue (Table 1). T
bal economic g

cs – world, Eu

2007 20
5.4 2
3.0 0
6.8 5
6.1 5
14.2 9
2.4 -
2.2 0

y 2.7 1
8.5 5

tes 1.9 0

: Author’s own st

rt was assume
where a Natio

        
hnology Institute, 

Intercathe

analýza podn

nosť firmy tv
35-0684. [cit
pnost-firmy-tv

AND – REC
CRISIS 

evaluate condi
to recovery fr
United States h
8 witnessed a 

of GDP and 
or in Poland w
products, and
sector. 
eign trade, con

RLD 
s been under 

decrease in ma
omic situation

ments of those 
ise the financi
2010 the glo

ase of some c
The prognosti
growth rate wi

uropean Union
GDP   [yearl

008 2009 2
2.9 -0.6 
0.5 -4.2 
5.1 1.7 
5.1 -0.2 
9.6 9.1 
1.2 -6.3 
0.5 -2.5 
1.0 -4.7 
5.2 -7.9 
0.0 -2.7 

a forecast

tudy based on: [E

ed the main f
onal Export St

ul. Winiarska 1, 

edra 27/2, 201

niku. Bratislav

voriť novú ho
t. 10.12.2010
vorit-novu-ho

COVERING

ition of the wo
rom crisis. Th
had a bearing
decrease in a
lower growth
was evaluated

d profitability 

ndition of the 

the influence 
acroeconomic
n of particula
countries. Th

ial sector and 
obal economic
countries (e.g
ic data of the 
ill be approxim

n and selected
ly rate in %] 
2010a 2011a

4.9 4.0 
1.8 1.8 
3.8 4.0 
7.5 4.4 
10.3 9.3 
3.9 0.5 
3.2 3.1 
3.6 2.6 
4.0 4.5 
2.9 2.6 

European Econom

factor of econ
trategy that as

60-674 Poznań, 

11 

va Sprint. 30

odnotu. In eT
] http://podn
dnotu.html. 

G FROM EC

ood sector in P
he situation wh
g on almost ev
ctivity in the 
h rate of expo
d based on dy
indices and fi

wood sector, 

of the econom
c indices, was
ar countries w
he aim of thos

mitigate the 
c growth rate 
. Japan, Cana
European Com
mately 4%. 

d countries 20

2012a

4.1 
1.9 
3.7 
4.3 
9.0 
1.6 
2.7 
1.9 
4.2 
2.7 

mic ... 2011]. 

nomic revival
ssumes stimul

m_herbec@itd.po

05 s., ISBN 8

TREND [onlin
ikanie.etrend.

CONOMIC 

Poland and lin
hich occurred

very sector of t
global econom

orts and impo
ynamics of so
nancial liquid

wood product

mic crisis who
s recorded in t

was improved 
se actions was
fall in consum
reached a lev

ada, Germany)
mmission sho

07-2012 

l. It was so, 
lation of expo

oznan.pl 

13

80-

ne]. 
.sk/ 

nes 
d in 
the 
my 
orts 
old 

dity 

ts 

ose 
the 
by 

s to 
mer 
evel 
y) it 
ows 

for 
orts 



14 

grow
201
wea
nati
indu
exp
sma
cred
cou
that
the 
men
qua
200
that
dyn

U

EC

was
econ
sam
from
curr
inte
dyn
whi
at a

dev
of t
base
The
the 
prev
to e

 

wth in order 
0]). China, th

aker foreign d
ional exporter
ustries, such a

port reliefs. An
all and medium
dit guarantees

untries that co
t by higher ac
non-European

ntioned action
arter of 2009. A
07 (Table 2). 
t reached the p
namics of both

Table 2. Fore

 2

World 

EU 
Poland 
Brazil 
China 3
Japan 

Canada 
Germany 

Russia 
United States 
a forecast 
Source: Author’s

ONOMIC SI
Since the glo

s the turn of 2
nomic activity

me time the un
m the capital 
rency. That p
ernational mar
namics. That 
ich was 3.8% 

a similar level.
The wood s

velopment, and
the situation o
ed panel ind
erefore, the gr
furniture indu
vious year) – 
economic con

to double its 
hat also saw t
demand, intro
rs. Among ot
as the light ind
nother importa
m-sized enter
s [Informacja

ould not affor
ctivity of gove
n markets [Inf
ns resulted in 
As a result, in
Moreover, in 
pre-crisis leve

h exports and i

eign trade dyn
Export

2007 2008 2

9.4 3.9 -
5.5 1.5 -
9.1 7.1 
7.8 3.1 
36.0 5.9 -
8.4 1.6 -
1.2 -4.6 -
7.6 2.5 -
6.3 0.6 
9.3 6.0 

s own study based

ITUATION A
obal economi
2008 and 200
y of Polish co

ncertain situati
market in P

phenomenon w
rket, and as 
positive chan
in 2010. Acc

. 
ector in Polan
d foreign capi
on the global 
dustry [Szost
reatest fall in s
ustry and the w
Table 3. On t
ditions. It ma

volume by 2
the greatest th
oduced the wh
ther addressee
dustry and the
ant thing for t
rprises and ma
a dotycząca r
rd financing o
ernment admi
formacja doty
reduction of e

n the following
Central and 

el by the third
imports will f

namics – world
ts [yearly rate in %

2009 2010
a 

-11.9 12.0 
-12.4 10.7 
-6.8 10.2 
-3.4 13.3 
-11.5 18.0 
-23.9 24.2 
-14.2 6.5 
-14.3 14.1 
-4.7 12.1 
-9.5 11.9 

d on: [European E

AND CONDI
c and financia

09. In that pe
ompanies fell
ion of the glo
oland, which 
was importan
a result had 

nge in trade b
cording to fore

nd, permanent
ital, is one of 
market. It con
ak, Ratajczak
sold productio
wood industry
the other hand
ay be assumed

Intercathe

015 was appr
hreat to its eco
hole range of
es, that aid w
e petrochemic
the Chinese ec
aking it easie
rezultatów ...
of counter-cri
nistration in t

ycząca rezultat
exports and im
g year the exp
East Europea
d quarter of 2
fall to approxim

d, European U
%] 
2011

a 
2012

a 

7.5 7.4 
7.3 6.5 
7.7 7.6 
7.6 8.0 
12.4 11.2 
1.0 3.8 
7.3 7.4 
7.6 6.5 
7.7 4.5 
7.8 9.3 

Economic ... 201

ITION OF TH
al crisis, the m
riod, due to a
l significantly
bal economy 
contributed t

nt for competi
a bearing o

balance stron
ecasts in the n

tly influenced
f the industries
ncerns particu
k, Bidzińska,
on of the woo
y (in both case
d, the pulp ind
d that a net ga

edra 27/2, 201

roved [Inform
onomy in a d
f financial inc

was targeted a
cal industry, a
conomy was r

er for them to 
. 2010; www
isis support p
the field of ex

atów ... 2010].
mports decrea
ports growth r
an countries e
2010. It is fore
mately 7% an

Union and sele
Impo

2007 2008 

6.7 3.3 
5.7 1.1 
13.7 8.0 
14.0 6.5 
10.3 7.1 
1.6 0.4 
5.9 1.2 
5.0 3.3 
26.2 14.8 
2.7 -2.6 

1]. 

HE WOOD S
most difficult p
a decrease in 

y [Koniunktura
resulted in w
to weakening
itive position

on slowing do
ngly influence
near future GD

d by foreign d
s that are mos
ularly the furn
, Pikul-Binie
d sector indus
es the fall was
dustry proved
ap in domesti

11 

macja dotyczą
drop in export
centives that 

at the most lab
and consisted 
reduction of fi
apply for gov

w.pb.pl]. On 
programmes, c
xports promot
 In some coun
se scale alread
rate was simil
exports was th
ecasted that in

nnual equivale

ected countrie
orts [yearly rate in

2009 2010
a 

-11.5 12.2 
-12.3 9.7 
-12.4 10.7 
-12.6 31.8 
1.4 19.4 

-15.3 9.3 
-13.9 11.0 
-9.4 12.6 
-30.4 11.7 
-13.8 12.7 

SECTOR IN 
period for the 
foreign dema

a gospodarcza
withdrawal of f
g of the dema
n of Polish co
own the decr
ed the econom
DP growth rat

demand, const
st exposed to 
niture industry
ek, Lorenc-M
stries was reco
s  around 7% 

d to have been
ic production 

ąca rezultatów
ts resulting fro
were to supp
bour consumi
in application
iscal burdens 
vernment exp
the other han
compensated 
tion – mainly 
ntries the abov
dy in the seco
ar to the level
he only catego
n the near futu
nt rate. 

s 2007-2012 
n %] 

2011
a 

2012
a 

7.3 7.4 
5.6 5.7 
8.5 7.5 
12.2 10.4 
12.3 12.0 
4.5 3.7 
8.0 8.0 
7.5 7.2 
7.7 7.0 
6.7 9.3 

POLAND 
Polish econom

and, the level 
a...2011]. At t
foreign investo
and for nation
ompanies on t
rease in expo
mic growth r
te should rema

truction indus
negative effe

y and the woo
Michalska 200

orded in 2008
in relation to t

n less susceptib
observed in t

w ... 
om 

port 
ing 

n of 
for 

port 
and, 

for 
on 

ve-
ond 
l of 
ory 
ure 

my 
l of 
the 

tors 
nal 
the 

orts 
rate 

main 

stry 
ects 
od-

09]. 
8 in 
the 

ible 
this 



indu
Piku
desp
shou
con
prod
stru

* in b
** me
a Acc
b Acc
c Acc
Sour

 

woo

part
sect

con
in 2
Tab
mos
the 
the 
sect
com

una
chan
situ
reco
 
 

 

ustry, that is 
ul-Biniek, Lor
pite general d
uld be notice

ntinuously. As
duction of th

ucture of discu

Deta

Wood sector 

Manufacture of p
cork, straw and p

Manufacture of p
products 

Manufacture of f

business entities e
eaning: the wood
cording to the Po
cording to the Po
cording to CN (C
rce: Author’s ow

2010]; [Biul

Along with 
od sector and 

The econom
tners of Polan
tor [Herbeć 20

The greatest
ncerned mainly
2009), wood-b
ble 4. As late 
st cases, dyna
greatest fall in
previous year
tor’s demand

mpared with th
Distinct fro

ambiguous be
nge in econo

uation of the w
orded in the w

filled with im
renc-Michalsk

decrease in eco
ed that in re
s a result, in
e furniture in

ussed sector. 

Table 3. Sold

ailed list 

products of wood
plaiting materials 

paper and paper 

furniture c 

employing more t
d industry 
olish Classificatio
olish Classificatio
Combined Nomenc
wn study based o
letyn statystyczny

economic si
simultaneousl

mic crisis and
nd had a direc
011]. 
t decrease in w
y sawn softwo
based panels, e
as in 2010 the

amics of expo
n imports was
r. Such fast re

d, gradual rev
he previous ye
om industrial
earing on the 
omic condition
wood sector. 

wood industry 

mports, plays 
ka 2009]. Hen
onomic activi
ecent years s
n 2010 this i
ndustry, which

d production o

%, the prev
d, 

** %, the prev

%, the prev

%, the prev
than 9 people 

on of Activities 20
on of Activities 20
clature): chapter 

on: [Biuletyn stat
y 2011] and estim

tuation impro
ly return to th
d decline in e
ct bearing on t

wood product 
ood (28% in 2
especially par
e sale of wood

orts of those p
s recorded in 2
storation of im

vival of dome
ear [Analiza sy
l manufactur

economic si
ns caused flu
The greatest 
in 2008 (Tabl

 

Intercathe

an important 
nce in 2008 so
ity in Poland, 
sold productio
index approxi
h hitherto had

f the wood se

Unit 

M PLN 
vious year =100%
M PLN 
vious year =100%
M PLN 
vious year =100%
M PLN 
vious year =100%

004. 
007. 

XX, section 94, i
tystyczny 2008]; 

mates of the Wood

ovement an in
he pre-crisis le
economic con
the Polish for

exports dynam
2008), sawn h
rticleboards (3
d products to 

products excee
2009, but alrea
mports was fav
estic demand
ytuacji gospod
re and forei
ituation of th

uctuations in p
drop concern

le 5). 

edra 27/2, 201

t role in it [Sz
old production
increased by 

on in the pu
imated the v
d been the m

ctor* in Polan

2007a 
66098.7 

% 112.8 
22639.5 

% 112.7 
16959.2 

% 108.4 
26500.0 

% 108.8 

items 94.01 and 9
[Biuletyn statys

d Technology Inst

ncrease in so
evel were reco
nditions in co
reign trade, in

mics was obs
hardwood (38%
33% in 2009),
foreign mark

eded the level
ady in 2010 im

avoured by fac
d, and strengt
darczej... 201
ign trade, th
he wood sect
profitability r
ning profitabi

11 

zostak, Ratajc
n of paper and
more than 10

ulp industry 
volume charac

most important

nd 2007-2010 
Sold productio

2008b 200
64459.3 6538

97.5 101
21034.8 2042

92.9 97
18767.8 1971
110.7 105

24656.7 2524
93.0 102

94.03. 
styczny 2009]; [B
titute. 

old production
orded in 2010. 
ountries that 

ncluding the tr

erved in 2008
% in 2009), w
, and veneers 

kets increased.
l of 2007. On
mports returne
ctors like an in
thening of na
1]. 

he economic 
or companies
rates characte
ility rate of n

czak, Bidzińsk
d paper produc
0%. Moreover
has been risi
cteristic of so
t in the indus

on 
09b 2010b 
88.6 69790.8 
1.4 106.7 
26.2 22591.6 
.1 110.6 
15.0 23590.6 
5.0 119.7 
47.4 23608.6 
2.4 93.5 

Biuletyn statystyc

n volume in t

are major tra
rade in the wo

8 and 2009 and
wood pulp  (33
(29% in 2009
 At that time,

n the other han
ed to the level
ncrease in exp
ational curren

crisis had 
s. However, t
rising econom

net turnover w

15

ska, 
cts, 
r, it 
ing 
old 
stry 

czny 

the 

ade 
ood 

d it 
3% 

9) – 
, in 

and, 
l of 
port 
ncy 

no 
the 

mic 
was 



16 

Man
prod
cork
plait
Man
pape
prod
Man
furn

a The
b The

ma
c The
* Acc
** Ac
*** m
Sour

reve
leve
prof
the 
fluc
incr
man

in 2
year
that
rela
econ
that

 

Tabl

D

Sawnwood

Wood-base
panels 

Paper a
F

Note: Calculat
* According to 
a According to 
b Dynamics cal
Source: Author
Wood Technol
 

Table 5

Detailed list 

nufacture of 
ducts of wood, 
k, straw and 
ting materials*** 

nufacture of 
er and paper 
ducts 
nufacture of 
niture 
e relation of net f
e relation of fina
aterials. 
e relation of cost 
cording to the Po
ccording to the Po

meaning: the wood
rce: Author’s ow

2011] and es
 

A decrease 
enues from ac
el of net finan
fitability rate 
economic cri

ctuations in th
rease in cost 
nage to come 

A fall in pro
2007 to 1.2% 
r that rate rea
t after a drop
atively higher
nomic conditi
t has been dec

le 4. Dynamic

etailed list 

d softwood
hardwoo

ed 
veneers 
plywood
particleb
fibreboa

Pulp 
and paperboard 

Furniture a 
tions are based on
CN (Combined N
CN: chapter XX,
lculated based on
r’s own study bas
logy Institute. 

5. Economic s
Profitability rate

[%
2007* 2008** 

7.2 1.1 

7.7 5.2 

3.6 1.2 

financial result to
ancial result on sa

of revenues from
olish Classificatio
olish Classificatio
d industry 

wn study based o
stimates of the W

in this rate b
ctivity of comp
ncial result ob
that also decr
isis on econom
he cost level i
share in com
back to the pr

ofitability rate 
in 2008). Ho

ached a level 
p in 2008, ex
r profitability 
ion of the fur
creasing in rec

cs of foreign tr

2007 
d 108.0 
od 89.0 

109.0 
d 108.0 
boards 92.0 
ards 119.0 

59.0 
106.0 
122.0 

n quantitative da
Nomenclature). 
 section 94, items

n H1. 
sed on data from

situation of the
e of net turnovera    

%] 
2009** 2010**

2.9 1.9 

8.2 6.3 

5.2 5.1 

o revenues from to
ale of products, g

m total activity to r
on of Activities 20
on of Activities 2

on: [Biuletyn stat
Wood Technology I

by over 6 bas
panies operati
btained by tho
reased in 2008
mic situation 
index. Its incr

mpanies’ reven
re-crisis profit
of net turnov

owever, it was
of over 5%. 

xceeded the p
of the sale 

rniture industr
cent years. In

Intercathe

rade in wood p
Exports [%]

2008 2009
72.0 95.0
95.0 62.0
97.0 71.0
90.0 87.0
99.0 67.0
102.0 94.0
183.0 67.0
96.0 106.0
112.0 80.0

ta, and in the cas

s 94.01 and 94.03

: [www.fao.org] 

e wood sector

Profitability 

 2007* 2008*

8.3 4.3 

8.5 7.5 

4.6 2.8 

otal activity. 
goods and mater

revenues from tot
004. 
007. 

tystyczny 2009]; 
Institute. 

sis points ma
ing in this indu
ose companie
8 to 4.3% (com
of the wood 

rease by over 
nues. Until 20
tability level. 

ver also was re
s not a long-la
A similar situ
pre-crisis val
of products c
ry companies

n comparison w

edra 27/2, 201

products* in P

2010 200
132.0 179
117.0 122
104.0 128
113.0 139
88.0 100
103.0 124
96.0 120

0 113.0 110
119.0b 135

se of furniture on

3. 

and Industry Dep

r companies in

rate of sale b    [%]
* 2009** 2010

5.6 4.0

9.5 7.1

7.5 6.3

rials to net revenu

tal activity. 

[Biuletyn statys

ay suggest rel
dustry. As a re
es, and in con
mpared with 
industry com
6 basis point

010 the wood
 
ecorded in the
asting change
uation concer
lue in the fol
compared wi

s also is confi
with other wo

11 

Poland 2007-2
Imports [

07 2008 2
9.0 129.0 7
2.0 94.0 5
8.0 99.0 8
9.0 97.0 7
0.0 114.0 8
4.0 107.0 6
0.0 129.0 10
0.0 100.0 9
5.0 129.0 7

value data expre

partment of GUS

n Poland 2007

Index of

0** 2007* 2008

0 91.7 98.

 91.2 93.

 95.8 98.2

ues from sale of p

styczny 2010]; [B

latively lower
sult, it has an 

nsequence on 
8.3% in 2007

mpanies also w
ts in 2008 ind
d industry com

e furniture mak
e, for already 
rned the sale p
llowing years
th 2007. The
irmed by the 
ood sector ind

010 
%] 
009 2010 

78.0 101.0 
59.0 113.0 
84.0 99.0 
76.0 118.0 
85.0 102.0 
68.0 91.0 
01.0 105.0 
95.0 107.0 
72.0 95.0b 

essed in USD. 

and estimates of

7-2010 

f cost level c    [%] 

8** 2009** 201

3 96.6 97

7 90.8 92

2 93.8 93

products, goods 

Biuletyn statystyc

r profitability 
influence on t
the level of s
). The impact
was reflected 
dicates a relati
mpanies did n

king (from 3.6
in the followi
profitability r
s. This sugge
e relatively w
cost level ind

dustries, the pu

f the 

10** 

7.3 

2.7 

3.9 

and 

czny 

of 
the 

sale 
t of 
by 

tive 
not 

6% 
ing 
rate 
ests 
well 
dex 
ulp 



indu
favo
dep
con

fina
orde
osci
grea
in t
phe
sold
Des
com

Fig

CO

of c
take
a fe
care

The
of e
influ
con
thei
had
prof
con
cho
imp
ana
of n
sma
indu

 

ustry is char
ourable value

pendence on e
nditions. 

To assess th
ancial liquidity
er to ensure p
illate between
atest fluctuatio
the liquidity 

enomena occu
d production 
spite such a b
mpanies operat

g. 1. The first 
Source: author’s

ONCLUSION
Currently w

counter-crisis 
en into accou
ew years) an
efulness about

The phenom
e global reviva
economic gro
uence of the 

nstruction sect
ir condition th

d the worst b
fitability leve

nsequences of 
osen indices c
provement of 
lysed period t
net turnover a
allest fluctuat
ustry compani

racterised by 
e of the cost 
xports, and th

he economic s
y indicators, i
proper operati
n 20-25% or
ons in that ind
indicator fro

urring in that i
dynamics an

big change, th
ting within th

degree financ
s own study based

S 
we see revival 

measures tak
unt to evaluat
d this year’s
t forecasting f
mena observe
al of economi
wth rate in P
economic br

tors,  the econ
hree years ago
bearing on th
el of 2007, 
the crisis also

characterising 
the situation 

the furniture i
and profitabili
tions in discu
ies suffered le

the highest 
level index. 

hus less susce

situation of th
.e. at the relat
ion of a comp
r, according 
dicator were o

om 41.9% in 
industry in re

nd greater dec
he level of cu
is industry are

cial liquidity in
d on: Biuletyn sta

of economic 
ken by the cou
te effectivene
s events in J
future lines of
ed in the wo
ic activity in 2

Poland. Due to
ranches that s
nomic conditi
o. The above 
he wood sect

despite an 
o were observ
economic sit
on the furnit

industry was c
ity rate of net 
ussed econom
ess from the ef

Intercathe

values of di
The reason f

eptibility of th

he wood secto
tion of short-te
pany, the first 
to other sour
observed in th

2009 to 16.
cent years, in
crease in exp
urrent liquidit
e able to pay t

ndicator in wo
tystyczny 2009, 2

Institute. 

activity in th
untries. Howe
ss of those m
Japan, Greec
f changes in th
orld also had
2010 was a fa
o the fact tha
suffered the m
on of the woo
discussion sh
tor companie
increase in 

ved in the fur
tuation of the
ture market. I
characterised b
sale. On the 

mic indices, an
ffects of the e

edra 27/2, 201

iscussed prof
for that may 
his industry to

or companies 
erm investme
degree finan

rces, 10-20%
he pulp indust
.7% in 2010 

ncluding amon
ports dynamic
ty ratio in the
their short-term

ood sector com
2010, 2011 and es

he world. To a
ever, the numb
measures, such
ce and North
he economy. 
d their beari
actor that espe
at the wood se
most from th
od sector com

hows that the 
es that until 

foreign trad
rniture industr
e furniture ind
It was a favou
by the greates
other hand, th
nd that fact 

economic crisi

11 

fitability rates
be the above

o fluctuations 

it is necessar
nts to short-te
cial liquidity 

% [www.mura
try (Fig. 1). In

may indirec
ng other thing
cs than in im
e pulp industr
m liabilities. 

mpanies in Po
stimates of the W

a great extent
ber of factors
h as their tim

h African cou

ng on the P
ecially speede
ector is still u

he crisis, i.e. 
mpanies is wo

economic and
today have n
de dynamics
ry. However, 
dustry compan
urable phenom
st increase in 
he pulp indus
allow us thin
is. 

s and the m
e-mentioned l
in the econom

ry to look at t
erm liabilities.
indicator shou

atorplus.pl]. T
n this case a f
ctly reflect to
gs an increase

mports dynami
ry indicates th

land 2007-20
Wood Technology 

it is so becau
s that have to 
me-span (usua
untries, call 

Polish econom
ed up restorati
under permane
the finance a
rse compared
d financial cri
not reached t
. The negati
current value
nies suggests 
mena that in t
profitability r

stry recorded t
nk that the pu

17

most 
less 
mic 

the 
. In 
uld 

The 
fall 
otal 
e in 
ics. 
that 

 

10 

use 
be 

ally 
for 

my. 
ion 

nent 
and 
d to 
isis 
the 

tive 
e of 

an 
the 

rate 
the 
ulp 



18 

Poli
acti
time

LIT
1.

2.
3.
4.
5.
6.
7.

8.

9.

10.

11.

12.
13.
14.

15.

M

are 
them
reso
imp
or m
stra
emp
proc
area
     
3 Dep
Zvol

 

Despite still
ish economy 
ivity in Europ
e, this may co

TERATURE 
 Analiza syt

Institute of 
Warszawa. 

 Biuletyn sta
 Biuletyn sta
 Biuletyn sta
 Biuletyn sta
 European E
 Herbeć M. 

trends on th
 Informacja 

państwach 
współpracy 

 Koniunktura
Analiz i Pro

 Mroczek W
(202). 

 Szostak A., 
funkcjonow
w latach 200

 www.fao.or
 www.pb.pl/
 www.murat

działach-rap
 www.oprac

Miloš Hit

METHODOL

Abstract: E
never enough

m properly. M
ources manage
portant task of
moral. We ar

ategy executio
ployees behav
cesses resultin
a of employee
                  

epartmen of Busin
len 960 53, Slovak

l ambiguous e
may be con

pe, and especi
ontribute to the

tuacji gospod
f Economics, 

atystyczny [20
atystyczny [20
atystyczny [20
atystyczny [20

Economic Fore
[2011]: Forei

he wood produ
dotycząca re
świata oraz 
z Polską [201

a gospodarcza
ognoz [2011], 

W. [2010], Ha

Ratajczak E.,
wania polskieg

04-2008, Woo
rg/corp/statisti
/Default2.aspx
torplus.pl/bizn
port-i-porocze
owania.info/r

tka, Andrea

LOGY OF M
PRO

Employees´ m
h employees w
Motivation pla
ement. Team 
f human resou
re talking abo
on and effec
viour is base
ng from it. D
es’ motivation
                  

ness Administrati
kia, hitka@vsld.t

economic situ
sidered quite 
ially in the m
e improvemen

darczej w kra
Bureau of W

008], nr 11, GU
009], nr 12, GU
010], nr 12, GU
011], nr 5, GU
ecast. Spring 2
ign trade in w
ucts market, M
ezultatów dzi

ich wpływu
10], Ministry o
a w wybranyc
Ministry of E

andel Unii Eu

, Bidzińska G
go sektora leśn
od Technolog
ics/en/. 
x?ArticleID=9
nes/raporty-i-p
e-2007_61576
eadarticle.php

a Sujová3 

MOTIVATO
OCESS RES

motivation is a
who achieve e
ays one of th
work and suit

urces managem
out behaviour 
tive achievem

ed on their s
ifferent motiv
n is often dow
        

ion, Faculty of  W
tuzvo.sk, asujova@

Intercathe

uation in the w
positive. It 

main trade part
nt of the wood

ajach Europy
World Econo

US, Warszaw
US, Warszaw
US, Warszaw

US, Warszawa
2011, Europea
wood products
Marketing and 
iałań antykryz
u na dynami
of Economy, W
ch krajach w o
Economy, War
uropejskiej w 

G., Pikul-Binie
no drzewnego 
y Institute, Po

98072a85-561
prognozy/rent
6.html.  
p?article_id=3

 

ORS ANAL
STRUCTUR

a topic numbe
excellent job p
e most impor
table motivati
ment is to ensu

of employee
ment of its g
systematic or 
vational factor
wngraded in m

Wood Sciences an
@vsld.tuzvo.sk 

edra 27/2, 201

world, the line
is mainly du
tner of Polan

d sector’s situa

y Środkowej 
my and Euro

wa. 
wa. 
wa. 
a. 
an Economy n
s in Poland af
trade, Zvolen

zysowych po
ikę sektorów
Warszawa. 
okresie kryzy
rszawa. 
2009 roku, E

ek J., Lorenc-M
 w warunkach

oznań. 

18-42b5-9889-
townosc-w-go

3375. 

LYSIS IN EN
RALIZATIO

er one in the m
performance 
rtant roles in 
ion is the key 
ure so-called 

es the result o
goals and aim

methodical 
rs influence m
many compan

nd Technology, T

11 

e of changes 
ue to the incr
d, i.e. Germa
ation in the ne

i Wschodnie
opean Econom

no. 1, Europea
fter crisis com
n  
odejmowanych
w gospodarki 

su finansoweg

European com

Michalska M.
h integracji z U

-3956e2df87e
ospodarce-i-jej

NTERPRISE
ON 
most compan
so we have to
a system of c
element of su
positive empl
of which lead
ms. To reach
motivation a

motivation of 
nies and is pe

Technical Univers

occurring in t
eased econom
ny. At the sam
ear future. 

ej [2011], NB
mic Integratio

an Commissio
mpared to glob

h w wybrany
i perspektyw

go, Departame

mmunities, no

[2009]: Anal
Unią Europejs

e9. 
j-gownych-

ES WITHIN

ies today. Th
o motivate all
company hum
uccess. The m
oyees behavio

ds towards pl
h such effect
nd motivation
employees. T

erceived only 

sity, Masarykova 

the 
mic 
ame 

BP, 
on, 

on. 
bal 

ych 
ywy 

ment 

o. 3 

liza 
ską 

N 

here 
l of 

man 
most 

our 
lant 
tive 
nal 

The 
y as 

 24, 



som
on o
is o
sug
que
ana
mot
prog

mot

1  

pos
whi
reac
mot
emp
perc
natu
emp
mor
con
inte
ana
syst
man

2 

2.1 

theo
sequ
othe
in 
mot
arra
proc
of a
nec
proc

the 
man
con
rein
tow
abil
assu
in f

 

mething that is
one side and i

one of the mos
gest methodo

estionnaire and
lysis we are a
tivation. Then
grammes for a

Key words:
tivation, cluste

INTROD
One of the 

itive employe
ich leads towa
ch such effect
tivational pro
ployees. The 
ceived only a
ure and meatin
ployee motiva
ral. It is poss

nnect aims in t
ernal and exte
lysis and ass
tems based on
nagement.  

MATERI

MOTIVA
Reviews of 

ory of work m
uential steps i
er methods of
the area of 
tivational imp
angements and
cesses how to
a qualified exp
essary to inte
cesses. 

Motivationa
area of huma

nagement is 
nsolidation) o
nforcement of

wards own com
lities, skills a
umption that t
favour of the 

s generally tru
its effective g
st important t
ology how to
d analysis of 

able to differ g
n in the future
analysed grou
: Analysis of 
er analysis.  

DUCTION 
most import

ees behaviour 
ards plant stra
tive employee
ocesses resulti

area of empl
as something 
ness on one s
ation is one o
sible to ensur
this area with 
ernal environm
essment of a
n its developm

IAL AND ME

ATIONAL PR
employee mo
motivation (t
in creation an
f psychologica

human pote
pacts. Withou
d measures is
o create and d
pert, usually p
erpret results 

al programme 
an resources 
aimed at act
f positive at
f employee i
mpany) and 

and knowledg
the developm
company is 

ue but not nec
generality on t
tasks how to m
o analyze em
f level of mot
groups of emp
e it is possibl

ups.  
motivation, em

tant tasks of 
or moral. We

ategy executio
s behaviour is
ing from it. 
loyees’ motiv
that is genera

side and its ef
of the most im
e complex an
general strate

ment only whe
all processes a
ment plans sh

ETHODS 

ROGRAMME
otivational str
theory of nee
nd definition o
al and sociolo

ential, strengt
ut this basic k
s only the cha
define motivat
psychologist o
and prepare s

of the comp
management,
tive influence
ttitudes of al
interests iden
formation of 

ge, their activ
ment of creativ

the best guar

Intercathe

essary in prac
the other side 
manage emplo
mployee moti
tivation in a p
ployees which
le to work ou

mployee moti

human resou
e are talking a
on and effect
s based on the
Different mo

vation is often
ally true but n
ffective genera
mportant task
nd balanced a
egic aims of th
en the develop
and results. C
hould become

E OF AN OR
ucture should
ds, predicted 
of organizatio
ogical reviews
ths and weak
knowledge the
ance one. In l
tional program
or expert in m
suggestions co

any represent
which in con

e of work b
ll plant empl
ntification wit

employee in
ve utilization 
ve abilities of 
rantee of succ

edra 27/2, 201

ctice. Also its 
is not respect

oyee behaviou
ivation. Thro
particular ente
h are similarly
ut differentiat

ivation, motiv

urces manage
about behavio
tive achievem
eir systematic 
otivational fac
n downgraded
not necessary
ality on the ot
ks how to ma
approach tow
he company in
pment of hum

Creation of h
e an inseparab

RGANIZATI
d accept gener

attitudes) an
on motivation
s they enable 
knesses of m
e process of c
literature we c
mmes. Most o
management m
oncerning cor

ts integrated c
nnection with

behaviour (pe
loyees (Blašk
th the interes

nterest in the 
in working p
plant human 

cessful achiev

11 

internal natur
ted. But empl
ur or moral.  
ugh the use 
erprises and b
y motivated ac
ed motivation

vational factor

ement is to e
our of employ

ment of its goa
or methodica

ctors influenc
d in many co

y in practice. A
ther side is no
anage employ
ards human r
ncluding chan

man resources
uman resourc
ble part of pr

ON 
ral knowledge

nd should be 
al programme
the assessmen
management 
construction a
can find a lot 
f them are ba

methods, espe
rrective meas

collection of 
h other operat
rformance) a

ková 2003). 
sts of the co
development 

processes. It r
potential and

vement of its 

re and meatine
loyee motivati
In this paper 
of the defin

based on clus
ccording to th
nal or incentiv

rs, real aspect

ensure so-call
yees the result
als and aims. 
l motivation a
e motivation 

ompanies and
Also its intern
ot respected. B
yee behaviour 
resources and
nges based on 
 is based on j

ces manageme
rogressive pla

e concerning t
one of the fi

e. Together w
nt of initial lev
system and 

and proposals 
of methods a
sed on activit
cially when it
ures and furth

arrangements
tive activities 
and creation 
It is concern

ompany (loya
of his/her ow

results from t
its involveme
basic goals a

19

ness 
ion 
we 

ned 
ster 
heir 
ves 

t of 

lled 
t of 
To 

and 
of 

d is 
rnal 
But 
r or 
d to 
n its 
job 

ment 
ants 

the 
first 
with 

vel 
its 

s of 
and 
ties 
t is 
her 

s in 
 of 
(or 

ned 
alty 
wn 
the 

ment 
and 



20 

surv
defi
the 
com
fina
as c
(kee

of a
(abi
it d
of t
„qu
incl
(pic

− D
s
a
a
p

− C
s
h

− M
a
c

− D
m
e
a
c
o
in
w
a
d

 

vival in com
inition and sta
total strategy

mpany strategy
ancial area). T
company deve
eping) a partic

All company
a particular str
ilities, knowle
epends on the
these needs, f

uality“) makes
luded in it. H
cture 1). 

Determination
atisfaction an

analysis of sig
and their asse
psychologists a
Characteristic 
pecify causes

human relation
Motivational p
aspects of wor
company goals
Determination
measures, proc
employees acti
all basic facto
climate in a co
of material inc
n the area of 

work abilities b
awareness of 
divided into th

a)  improvem
profession

b)  definition
performan

mplicated con
atement of too
y assumes cre
y in their own

Total company
elopment, bas
cular market s
y activities ar
ructure (numb
edge, skills) a
e level of emp
finding sourc

s the content o
Here we offe

Picture 1. Ge

n of work m
nd dissatisfact
gnals of work 
essment). In 
and expert adv
of basic mo

s if work satis
ns and relation
programme ai
rk motivation
s.  

n of tools to 
cedures whos
ivities and int

ors that influe
ompany and r
centives, such 
qualified sele
by means of m
personal pers

he following a
ment of empl
nal developme
n of efficient 
nce based on o

ditions of m
ols (measures 
eation of man
n area of activ
y strategy defi
sic product st
share, ensuring
e executed thr

ber, profession
re required. T
ployee motiva
ces for their s
of personnel p
er one of pos

eneral procedu

motivation ba
tion (can be s

motivation le
this area mo
visers for peo

otivational com
sfaction or dis
ns toward the 
ms determina

n and employe

meet goals i
se aim is to in
terests. If the p
ence human a
elated compan
as remunerati

ection, assessm
management o
spectives conn
reas: 
loyees assess

ent and career,
salary struct

objective meth

Intercathe

market environ
and procedure

ny derived pa
vities (e.g. ma
ines basic goa
trategy, range
g sources for d
rough people 
nal and qualifi
They should b
ation and their
satisfaction (a
plant strategy 
ssible procedu

ure of motivat
Source: 

sic factors s
solved by mea
evel in behav
st companies
ple managem
mpany climat
ssatisfaction a
company. 

ation – determ
ees attitudes w

n the area of
ncrease comp
programme of

aspect of com
ny culture con
ion and system
ment, employ
of employees 
nected with t

sment and se
, 
ture, acceptin
hods of assessm

edra 27/2, 201

nment. Comp
es) utilized to 

artial strategie
arketing, inve
als and aims f
e of productio
development 
activity. To r
ication structu
e willing to p
r attitude tow
attracting emp
and a program
ures of motiv

tion programm
authors 

state and effi
ans of questio

viour of emplo
s requires ass

ment). 
ate, where we
and total intern

mination of the
which must b

f employees 
pany potential
f motivation i

mpany perform
ntain a lot of 
m of other soc

yees allocation
personal deve
the company.

election requ

ng qualities o
ment, 

11 

pany strategy
reach this aim

es, which spec
stment, produ

from the long 
on, sort of ser
(capital cover
ealize any stra
ure) and of a p
provide good p
wards the comp
ployees and f
mme of motiv
vational prog

mes creation 

ficiency and 
onnaires, pers
oyees in indiv
sistance of ex

e follow find
nal plant clim

e state and lev
be met if we 

motivation –
l through the 
s to be efficie

mance. Creatio
measures not 

cial needs sati
n, increase of 
elopment and 
. Suggested m

uired for nex

f individuals 

y presents ai
m. Realization
cify the aims 
uct developme

term view, su
rvices, obtaini
rage) etc. 
ategy employe
particular qual
performance a
pany. Definiti
forming of th
vation should 

gramme creati

 

factor of wo
sonal interview
vidual categor
xperts (qualifi

ding of fact a
mate I the area

vel of individu
want to achie

– they are too
development 
nt, it must cov
on of success
only in the ar
sfaction but a
their expert a
strengthening

measures can 

xt procedure 

and employe

ims 
n of 
 of 
ent, 
uch 
ing 

ees 
lity 
and 
ion 

heir 
d be 
ion 

ork 
ws, 
ries 
fied 

and 
a of 

dual 
eve 

ols, 
t of 
ver 
sful 
area 
also 
and 
g of 

be 

of  

ees 



− E
re
R

resu
of e
real
inte
com
with
dev

2.2 

the 
for 
Fur
func
qua
that
clim
with

wor
pos
and
chan
Det
unp
dep
wor
to e
emp
−
−
−

−
−
−

 

c)  system of
(individua

d)  measures 
developme

e)  measures 
company c

f)  in connec
company r
tasks of co

Elaboration of 
ealization proc

Realization of 
ults and instru
employees dev
lization of mo
erviews becom
mbine the prin
h the motiv

velopment. 

COMPAN
The most im

fact that emp
employees, ch
thermore emp
ctional promo

ality of the wo
t are importan
mate and are m
h individual e

Survey of m
rk motivation
sible to find o

d its motivatio
nce process a
termination o
prejudiced dec
pends on his/h
rks. Review o
evaluate all fa
ployee perform
− technical and
− social – dem
− information 

equipment o
− utilized syste
− utilization of
− utilization of

f social benefi
alized system o

in the area
ent of managin

in the area 
culture), 
ction with pr
results and the
ompany devel
f programme o
cedure, time s

f motivational
ucted about th
velopment, ba
otivational ev

me one of the 
nciple of empl
vational influ

NY MOTIVA
mportant assum
loyees execut
hallenging en
ployees have t
otion, they are
ork done and t
nt for them an
managed in the
mployees. 

motivational e
n and togethe
out informatio

onal impacts. W
and its impact
of the order 
cision. It is in
her psychologi
of employee m
acts that really
mance. Somet
d organization

mographic and 
concerning c
f working pla
ems of assessm
f system of pe
f system of so

its and service
of benefits and
a of employe
ng employees
of improvin

revious tools 
eir participati
opment. 

of motivation 
schedule and r
l programme 
he forms and w
asic areas of c
valuating inter
instruments o
loyee assessm
uence and p

ATORS ANA
mption of emp
te the work th

nough and wor
the perspectiv
e awarded for
their expectati
nd last but not
e way whose 

employee struc
er with deter
on about stren
Without these
ts would miss

of individua
nfluenced by a
ical frame of m
motivational s
y influence co
times it is imp
nal work cond
qualification 

characteristics
aces , 
ment and remu
ersonnel mana
ocial welfare a

Intercathe

es for compan
d advantages p
ees developm
s social skills)
ng relations t

- processing 
on in the deci

as integrated 
responsibility 
predicts that 

ways of respon
company pers
rviews with th

of personnel w
ment (with util
perspectives 

ALYSIS  
ployee perform

hat is meaning
rk that provid
ve and particu
r their work i
ions, employe
t least that the
characteristic 

cture accepts 
rmination of 
ngths and we

e basic knowle
 the aim if th
al motivators
a current situa
mind, compan
tructure shoul

ompany opera
portant to find 
ditions, 

characteristic
s of work env

uneration, 
agement and c
and employees

edra 27/2, 201

ny employees,
provision), 

ment (training
), 
towards the c

of system o
ision making 

conceptual do
for its execut
all employee

onse to the fou
sonnel work a
their subordin
work in the ad
lization of the
and goals d

mance, their w
gful, importan
des opportunit
ular opportuni
in the way th
ees are inform
ey work in co
feature is tole

general know
employees m

eaknesses of c
edge the prop

hey do not res
s is not usu

uation of a per
ny economy a
ld be execute

ation, willingn
d out informati

cs of company
vironment, w

company perso
s benefits in th

11 

, including fre

g and educat

company (co

of employees 
process conce

ocument, dete
ion. 

es will be inf
und facts conc
and employees
nates. Nowada
vanced world

e principle of 
determination

willingness an
nt for the comp
ties for person
ties for their p

hat is equal to
med about all c
onditions of su
erance and res

wledge concer
motivational p
company man
posals of meas
spond to empl
ually based o
rson providin
and atmospher
d after we kn

ness (motivati
ion about: 

y employees, 
working condit

onnel work its
he company, 

ee time activit

tional activiti

mpany identi

participation 
erning importa

ermination of t

formed about 
cerning the are
s preparation 
ays motivation

d countries. Th
self-assessme

n of individu

nd satisfaction
pany, interesti
nal developme
professional a

o the quantity 
company matt
uitable compa
spect in relatio

rning theories
profile makes
nagement syste
sures would b
loyees prioriti
on objective 
g responses th
re, where he/s

now and are ab
on) to work a

tions and soc

self, 

21

ties 

ies, 

ity, 

in 
tant 

the 

its 
eas 
for 
nal 
hey 
ent) 
dual 

n is 
ing 
ent. 
and 

y of 
ters 
any 
ons 

s of 
s it 
tem 
be a 
ies. 

or 
that 
she 

able 
and 

cial 



22 

−

pos
que
poin
con
met
clus
indi
used
prog
emp
sim
diff
mot
effe
ana
crite
(mo
prop
and
in q

3 

3.1 

sug
opin

of m
aim
used
view

info
reco
prog

imp
dep
of e
sum
proc
sum
emp
out 
com

 

− gathering an
employee sa
work, superv
After analy

sible to defin
estionnaires pr
nt of view it i

ndition that so
t. From a larg
stering by so-
ividual people
d because it
grammes, it m
ployees with 

milarity of resp
fer groups with
tivators for 
ectiveness wh
lysis is also u
eria. The wh
otivational fac
posal of indiv

d added. It is a
questionnaires

RESULT

SUGGES
IN PROD

Based on re
gestion of m
nion this meth

1st phase – q
motivators, ev

med for. when 
d for analysis
w participator

2nd phase 
ormation requ
ommended to
gramme since

3rd phase – 
portant part of
pends on expe
employees bas
mmarize their 
cessors again 

mmarization w
ployees we id
the analysis 

mpany program

nd analysis o
atisfaction or 
visors, colleag
ysis and asses
ne high qual
rovide inform
s a standard m

ome regulation
ge number of 
-called Ward
e in the simpl
t enables inv
means possibi
similar motiv

ponses of main
h similar struc
unified moti

hen the motiv
used for detai
hole process 
ctors) defined 
vidual motivat
also suitable t
. 

TS 

STION OF M
DUCTION PL
esults of ana

methodology o
hodology can 
questionnaire 
valuative scal
we try to find

s of general in
rs feel free and
– realization 

uired for our 
o process all t
e it will be eas

statistical dat
f analysis. wh
rience of an a
sed on their si

answers and
since there w

we find out th
dentified throu
we can now 

mme. 

of so-called s
dissatisfactio

gues and the co
ssment of the
ity employee
ation of ordin

multidimensio
ns concerning
f clustering te
’s method tha
lest way – by
vestigation o
ilities of crea

vational profil
n inquiry - it i
cture of motiv
ivational pro
ational progra
iled review of
is chosen so
in a unique s
tors, we can c
to provide brie

MOTIVATOR
LANTS 
lysed compan

of motivators 
be divided int
creation; duri
e and the que
d out opinion
nformation co
d their opinion

of data gath
questionnaire

the data by m
sier scored. 
te evaluation:
hen all data a
analyser if he/
imilar motivat
d opinions of

we can find init
he order of i
ugh cluster an
propose moti

Intercathe

oft data (info
on, his values
ompany as a w
e above men
e motivationa
nal qualitative 
nal matrix of 

g application o
chniques it is
at can measu

y means of so-
of a chance t
ation of unifie
e. The aim is
s possible am
vators. Then it
ogrammes aim
ammes are ut
f structure an

o that it is su
cale (level of 
choose from f
ef characterist

RS ANALYSI

nies and expe
analysis in 

to three basic 
ing this phase
estionnaire is 
s of participat

oncerning part
ns concerning
hering: here 
e, we do our 

means of sprea

from the poin
are gathered a
/she is able to
tors. when em
f individual m
tial informatio
importance of
nalysis. (Klein
ivators and th

edra 27/2, 201

ormation con
s orientation,
whole). 
ntioned social
al programme

marks charac
type objects x

of multidimen
s suitable to c
ure the level 
-called Euclid
to create sev
ed motivation
s to find out i

mong employee
t would be su
med at their
tilized in prac

nd the order o
uitable for q

f importance 1
for questionn
tic of motivat

IS METHOD

erience we g
production p
phases. 

e we define a t
worked out. 

ators of individ
rticipators. fro
g motivators ar

we have to 
best to get t

adsheet proce

nt of view of 
and processed
o interpret the

mployees are p
motivators. H
on from answ
f individual m
n, Bahýľ, Va
hey are to be 

11 

ncerning chara
, aspiration, r

l–economic in
e. Responses 
cter. From the
x monitored m
nsional statisti
choose hierarc
of similarity 
dean distance.
veral types 
al programme
if - based on 
es at different

uitable to deve
r simplificati
ctice. Apart f
of importance 
qualitative, no
1-5 or 1-9). N
aires and that
tional factors 

DOLOGY 

got we are ab
lants and com

type of questi
it should sui

dual motivato
om the psycho
re more object
obtain maxim
the answer sh

essors or direc

f methodology
d in a statistic

results and d
roperly classi

Here we can 
er sheets. By 
motivators for
cek 1997). W
included into

acteristics abo
relation towar

nformation it 
to questions 

e methodologi
marks utilized 
ical methods a
chical (full-tr
of responses 

. This method
of motivation
es for groups 
measurement 
working post

elop proposals
ion and high
from that clus

of motivation
on-metric valu
Now we offer t
t can be updat
that can be us

ble to provide
mpanies. In o

onnaire, numb
t the group it

ors it can also 
ological point 
tive. 

mum amount 
heets back. it
ctly in statisti

y this is the m
al programme

determine grou
fied then we c
use spreadsh
means of simp
r each group 

When we work
o a motivation

out 
ards 

t is 
in 

ical 
on 
are 

ree) 
of 

d is 
nal 

s of 
t of 
t to 
s of 
her 
ster 
nal 
ues 
the 

ated 
sed 

e a 
our 

ber 
t is 
 be 
t of 

of 
t is 
ical 

most 
e it 
ups 
can 

heet 
mple 

of 
ked 
nal 



4 

why
mea
phe
emp
bec
sub
fact
goa
will
staf
sam
thei
goin
shou

role
a w
perf
doe
com
cate
nec
dep
and
mot

aim
200
com
thro
othe
mot
pers
type
brin
dep
of m
to th

Com
why
com
app
effe
dire
 

 

CONCLU
Human pote

y we to pay a
an that their p
enomena can 
ployees want 
ause they wa
sistence cost 
t that our emp
als. So each co
l be utilized in
ff will be satis

me time it help
ir duties and w
ng to work an
uld realize thi

Proposal and
es and tasks o

wrong way the
formance. (M

es not cover a
mpanies we ha
egories of em
essary to str

pendence on d
d possibility o
tivators related

Motivationa
m to increase e
00). Developm
mpany to hum
ough the high
er effects tha
tivational pro
sonnel and in
es of people to
ng the effect 
pendency betw
motivators. Th
heir needs. 

Companies 
mpanies have 
y it is necess

mpanies do no
pear in the pro
ective to inclu
ectly related to

USION 
ential is the m
attention to it
performance w
play its role 
to work and p

ant it themsel
of living but 
ployees are li
ompany shoul
n daily practic
sfied and effic
ps to reach com
will associate 
nd their relatio
is fact and pay
d introduction
of every com

ey influence e
Mihok, Dolný, 
all needs of e
ave analysed t

mployees for i
ress the requ
development o
of potential in
d to self-realiz

al programme 
employee per
ment and rea
an potential. A

her satisfaction
at will be seen
ogrammes in 
nformation str
o work out m
companies w

ween motivatio
hen it is possib

and people 
to realize that

sary to analyz
ot carry out i
ocess of motiv
ude employees
o so their opin

most importan
. Employees 
will be high if
and it is mot

provide the be
lves. Motivat
brings pleasu

ive human be
d at first know
ce. So in this 
cient, since em
mpany goals. 
their personal

on towards the
y enough time
n of economic

mpany. If the 
mployees neg
Trebuňa 200
mployees. Ba
there is a poss
ndividually d

uirement of 
of employees 
ndividualizatio
zation and per
is a tool of p

rformance and
alization of 
As for other in
n of its emplo
n directly in 
close connec

rategy (Potkán
motivational pr

wish to get. 
onal factors a
ble to create m

working ther
t the process o
ze the motiv
t now. So the
vation is elim
s into creation

nions and idea
 

Intercathe

nt factor that 
can possess a
f they are not
tivation. It re
est performanc
tion should g
ure and intern
eings; they ha
w them well, t
way motivati

mployees own
Motivation sh

l goals with th
e company the
e and attention
cally effective
motivational 

gatively and d
4). Nowadays

ased on our a
sibility to crea
differed group
continuous u
values orient

on of general 
rsonal ambitio

practical effec
d the growth o
motivational 
nvestments al
oyees and imp
company eco
tion with com
ny 2004). Sin
rogramme bas

Application 
and to define g
motivational p

re change. Th
of motivationa
ational proce
en the possib

minated. Finall
n of motivatio

as would prese

edra 27/2, 201

determines co
abilities, the b
t willing to w
eally is motiv
ce, not becau

guarantee that
nal satisfaction
ave their own 
transfer them 
ion will bring 
n needs will b
hould ensure 
he company o
ey work for w

n to motivation
e motivational

programmes 
do not motiva
s employee m

analysis and r
ate motivation
ps in a unique
updating of m
tation that can
motivational 

on of individu
ct on change o
of total comp
programme 

lso here the co
provement of 
onomic result
mpany goals 
nce we are aw
sed only on qu
of cluster an

groups of emp
programmes fo

heir values a
al environmen

ess regularly 
bility to cover
ly we want to
onal programm
ent great bene

11 

ompany perfo
best technique
ork hard. And

vation that sho
se they are as
t work does n
n. We should 

desires, wish
into motivatio
benefit for th

be satisfied at 
employees id

ones, they will
will be positiv
n of their emp
l programme i
are proposed

ate them to pr
motivation in 
results we can
nal programm
e way. At the
motivational 
n be changed 

programme b
ual employees.
of behaviour a
pany effective

presents inv
ompany tries h
their attitude

ts. It is neces
and its finan

ware of existe
uestionnaire r
nalysis enabl
ployees with 
or such group

and motives c
nt creation nev
and dynamica
r and correct 
o stress that i
mes. This is t
fit. 

ormance. That
e but it does n
d here importa
ould ensure th
ked to do so b
not only ensu
be aware of t

hes and person
onal factors, th
he company – 

work and at t
entification w
 look forward
e. So compan

ployees. 
is one of the k
d and applied 
ovide maximu
most compan

n say that in t
es for individu
same time it
programmes 
after some tim

by the means 
. 
at work with t
ness (Zámečn

vestment of t
hard to achiev

towards wor
ssary to devel
ncial, marketin
ence of differ
esults would n
es us to defi
similar structu
s differently d

change as we
ver ends. That
ally enough b
all changes th
t would be ve
the area they a

23

t is 
not 
tant 
that 
but 
ure 
the 
nal 

that 
– its 

the 
with 
d to 
nies 

key 
d in 
um 

nies 
the 

dual 
t is 

in 
ime 
s of 

the 
ník, 
the 

ve - 
rk - 
lop 
ng, 

rent 
not 

fine 
ure 
due 

ell. 
at is 
but 
that 
ery 
are 



24 

LIT
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

 
This 
VEG

desc
equ
pos

inte
whi

the 
affe
ove

     
4  Ing
Stroj
jaros

 

TERATURE 
Blašková M.:
8070-034-6 
Hitka M., Sed
v Doprastave,
Hitka M.: Zh
drevospracujú
v treťom tisíc
Hitka M.: Tvo
štatistických m
Klein T., Ba
Zvolen 1997. 
Koubek J.: Ř
2001 
Mihok J., Do
riadenia podn
Potkány M.: U
manažérstve k
80-228-1427-
Zámečník R.
processes ma
250. 

paper was proce
GA agency, Slovak

 

Jaroslava

THE PO
OF T

Abstract: T
cribes one of 

uipment. It ind
sibilities of ec

Key words:
 
The issue o

erest is caused
ich is closely r

The main re
disruption of 

ected water la
erconsumption

                  
g. Jaroslava Jane
jnícka fakulta, K
slava.janekova@

 Riadenie a ro

dmák R.: Ana
, a. s. Bratisla
hluková analý
úceho priemy
cročí“. Zvolen
orba motivačn
metód. MVK 

ahýľ V., Vace

Řízení lidských

olný R., Treb
nikov. Zborník
Uplatnenie co
kvality podnik
-X. 
: Motivation 

anagement in w

essed in the frame
kia. 

a Janeková,

OSSIBILIT
HE EQUIP

The paper sug
f the possible 
dicates effects
conomic effici
: cyanobacteri

of cyanobacter
d by negative
related to the 
eason of eutro
nutrient chain

ayer. This situ
n of oxygen 

                  
eková, PhD., Ing

Katedra priemysel
@tuke.sk, juraj.seb

ozvoj ľudskéh

alýza motivač
ava. Ekonomic
ýza jako nást
yslu. MVK „
n 2002. ISBN 8
ných program
CO-MAT-TE

ek V.: Základ

h zdrojů – zák

buňa P.: Sme
k 7. medzináro
ontrollingu vo 
kov DSP. In: 

systems und
wood process

e of the project N

, Juraj Šebo

IES OF EC
MENT FOR

FROM ST

ggests to wo
solutions of t
 of its applica
iency evaluati
ia, eutrophicat

ria treatment 
e influences w
eutrophication

ophication is h
n balance and 
uation has resu
in the bottom

        
. Juraj Šebo, PhD
lného inžinierstva

bo@tuke.sk, moni

Intercathe

ho potenciálu. 

čných faktoro
cké rozhľady 3
troj tvorby m
„Ekonomika a
80-228-1189-
ov vo výrobný

ECH Trnava. 2
dy pravdepod

klady modern

ery vývoja ľu
odnej vedecke
vnútropodnik
Vedecká štúd

er conditions 
sing industry a

No. 1/0151/10 as t

o, Monika F

ONOMIC E
R REMOVA
TANDING W

rldwide prob
the problem –
ation in practic
ion of develop
tion, electroly

is actual top
which appear 
n process. 
high inflow o
high biomass
ult in product

m part of wa

D., Ing. Monika F
a a manažmentu,
ika.fedorcakova@

edra 27/2, 201

Žilinská univ

ov zamestnanc
3/2002. ISSN 

motivačných p
a riadenie v
-0 
ých podnikoc
2002. str. 61-6
dobnosti a ma

ní personalistik

udských zdroj
ej konferencie
kovom riaden
dia 7/2004/B. 

s of Slovak fi
and in forestr

the result of autho

Fedorčákov

EFFICIENC
AL OF CYA
WATERS 

lem of stand
– design and a
ce. The secon
pment and app
ytic equipment

pic in last yea
in the case o

f nutrients to 
s concentratio
tion of water 
ater reservoir 

Fedorčáková, PhD
, Němcovej 32, K

@tuke.sk 

11 

verzita, Žilina 

cov vrcholové
0323-262X. 

programov pr
drevospracujú

h s využitím v
64, ISBN 80-2
atematickej št

ky. Managem

jov. In: Tren
e. Herľany 9-1
í, personálnom
TU Zvolen 2

firms. Develop
ry. TU Zvolen

or’s research at s

vá4 

CY EVALUA
ANOBACTE

ding waters eu
application of

nd part of the p
plication of th
t, economic ef

ars over the w
of massive ov

the water res
n formed by p
bloom, which
[1]. Large w

D., Technická un
Košice, 042 00, S

2003. ISBN 8

ého manažmen

e zamestnanc
úcom priemy

viackriteriálny
227-1768-1 
atistiky. ES T

ment Press. Pra

ndy v systémo
0.11 2004. 

m manažment
004, 92 s. ISB

pment trends 
n 2000, str. 24

significant help of

ATION  
ERIA  

utrophication.
f the electroly
paper deals w
e equipment. 
fficiency 

world. Increas
ver-reproductio

servoir. It cau
phytoplankton
h direct result

water blooms 

iverzita v Košicia
Slovenská republ

80-

ntu 

cov 
ysle 

ych 

TU 

aha 

och 

te a 
BN 

of 
45-

f 

. It 
ytic 

with 

sed 
on, 

uses 
n in 
t is 
of 

ach, 
lika, 



cyan
efflu
the 
wat
diff
alle
conj
and
in la
and

wor
dec
cyan
eutr

TH

dea
cyan
200
 

skel

and
prob
wat
part

 

nobacteria ca
uvial features
reasons why 

ter source. Co
ferent human 
ergic reactions
njunctivitis and
d stomach prob
akes, ponds, s

d streams, whic
Eutrophicati

rld. Based on 
eleration and 
nobacteria ar
rophication. 

HE EQUIPME
WATERS

Research tea
ling with the
nobacteria eli

02) (Fig. 1) wh

One version
leton, bearing

Fig. 2: S

The effect o
d they rise to t
blems. Thin l
ter table (e.g. 
ticles and from

auses, that wa
s. Besides this

the contamin
ontaminated w
diseases – e.

s as cold, lacri
d unpleasant 
blems. Eutrop
silent bays an
ch serve as ut
ion is importa
this there is a

d removal of 
e treated in m

ENT FOR RE
S 
am on the Fa
e developmen
imination. Th
hich was expe

Fig. 1: Ele

n of the equip
g rope, electrod

tationary equi

of the equipm
the water table
layer of paral
by scumboar

m the bottom w

ater reach un
s the water blo
nated water ca
water could ca
.g. lever and 
imation, onco
headaches. In

phication is ex
nd water reserv
tility or drinkin
ant water man

an increasing n
its effects. C
more ways, b

EMOVAL OF

aculty of Mech
nt of new, m
he base of the
erimentally use

ectrolytic equi

pment use for
des, source of

ipment for elim

ment should be
e in thin layer
yzed algae (f

rd) and the re
will serve as n

Intercathe

nfavorable veg
oom produces
annot be used
ause death of
nervous syste

oides, itching, 
n case of mor
xhibiting the m
voirs. Unfavo
ng water sour
nagement pro
need of search

Currently unfa
but there is st

F CYANOBA

hanical Engin
more effective
e solution is p
ed on small w

ipment with st

r reduction o
f direct electric

mination of cy

e that algae (i
r, while macro
flotate) will n
st of it, free o
nutrient. 

edra 27/2, 201

getation colo
s toxic substan
d for recreatio
f cattle or wil
em defects, im
skin firing an

re sensitive hu
most markedly
orable occurre
rces or for recr
oblem not onl
hing for new p
avorable expa
till absent ge

ACTERIA FR

neering (Techn
e and financi
patented equi

water reservoir

tar-shape elec

f water eutro
c current and 

yanobacteria i

including cya
o-life (fishes, 

need to be rem
of gas fractio

11 

r, decrease o
nces – cyanot
onal purposes 
ld life animal
mmunity dep
nd erythema, a
umans could a
y in standing 
nce is especia
reational purp
ly in Slovakia
possibilities o
ansion of plan
enerally opera

ROM STAND

nical Univers
ally less dem
pment (ÚPV 

rs. 

 
trodes [2] 

ophication con
etc. (Fig. 2). 

in standing wa

anobacteria) w
etc.) will surv

moved mechan
ns, will coagu

f its utility a
oxins. These 
and as drinki
s. It also cau
ression, activ
asthmatic atta
appear intestin
waters, it mea

ally in reservo
poses. 
a but also in t
f its eliminatio
nkton algae a
ating solution 

DING 

ity in Kosice)
manding way 

SR č. 282 79

nsists of beari

 
aters [6] 

will be paralyz
vive without a
nically from t
ulate on mine

25

and 
are 
ing 

uses 
vate 
ack, 
inal 
ans 
oirs 

the 
on, 
and 
 of 

) is 
of 

97/ 

ing 

zed 
any 
the 

eral 



26 

• r
• l
• p
• p
• p

limi
shou
enab

2. 

inve
reve
risk
“no

reve
the 
tech

hard
orga
dev
imp
othe
dete
bec
suit

proj
met
(res
adv
info
econ
effi

subj
mon
effi

• be
• co

co
on

pha

 

Potentially p
relatively easy
low energetic 
positive influe
positive influe
potential for a

Potentially n
itations regar
uld have mod
ble its use also

APPROA
EQUIPM

The base for
ested money 
enues is possi

k and liquidity
on-profit” inve

In the case 
enues from sa
new product

hniques of dyn
Investment p

dly identifiabl
anizational s

velopment of 
portant to eval
er methods as
ermine capita
ause direct re
table to apply 

Cost-Benefit
jects e.g. con
thod has appli
search and de
visory service
ormation flow
nomic inform
ciency of such

The core of 
jects, quantif
netary unit.  
ciency calcula

The key term
enefits – any p
osts - any neg
osts represent 
n subjects. 

The method
ase of the proj

positive chara
y application, 
demand (in c

ence on water
ence on possib
automatic ope
negative chara
rding the dim
dified shape o
o for larger w

ACHES TO E
MENT DEVEL

r evaluation o
in project wi

ible to expect
y. The evalua
estment projec

of profit bas
ales) and costs
tion equipme
namic or static
projects of so 
le. Typical exa
structure of 

different equ
luate their res
s in the case 

al expenditure
evenues are u
cost-benefit a
t Analysis (C
nstruction of 
ication also in
evelopment c
es and etc.) 
w, improveme
mation and oft

h projects to th
f the Cost-Ben
fication of the

After the c
ation by select
ms of this met
positive effect
gative effect, 

not only cost

d is possible t
ject. In second

acteristics of p

case of use of 
r macro-life, 
ble use of wat
rating of the e
acteristic of pr

mension of wa
of electrodes,

water reservoir

ECONOMIC 
LOPMENT A
of economic e
ill come back
t in future from
ation procedur
ct. 
sed projects i
s in whole pro
ent, introducti
c nature. 
called “non-p

amples are im
enterprise, im
uipment or p
sulting econom

of profit bas
es, but identi
usually not g
analysis (CBA
CBA) was pri

highways, re
n business sect
osts, costs fo
However be

ent of the en
en are hardly 
heir rejection.
nefit Analysis
ese effects an
onversion of 
ted technique
thod are: 
t, which appea
which appear
ts in accountin

to divide to t
d stage there 

Intercathe

roposed solut

solar panels), 

ter by humans
equipment. 
roposed soluti
ater reservoir

changed sou
s. 

EFFICIENC
AND APPLIC
efficiency of a
k, and what w
m their realiz
re depends on

it is possible 
oject life. To th
ion of new p

profit” nature 
mplementation
mplementation
products. In t
mic efficiency
sed projects. U
fication of th

generated, or 
A) or project be

marily develo
enovation of 
tor. Costs for t
or procuremen
enefits (from 
nvironmental 

identifiable. 
. 
s is detailed a
nd their conv
f investment 
. 

ar in result of 
r in result of p
ng or financia

the three stag
is the most co

edra 27/2, 201

tion are: 

 

s, 

ion are time d
r. The new, c
urce of electri

CY EVALUA
CATION 
any investmen
will be their 

zation. The cri
n if we deal w

to explicitly 
his group of p
products and 

are projects, i
n of new inform
n of quality
the case of n
y, but for its d
Usually in no
heir receipts 
are hardly qu
enefit evaluat
oped for eva
city light sy
these projects
nt of long te

increased q
parameters) 
This could le

analysis of inv
version to un
benefit to ca

project on any
project on an
al view, but al

ges. The first 
omplicated pa

11 

demandingnes
currently deve
ic current, etc

ATION OF TH

nts is to find o
appreciation 

itical criteria 
with profit ba

identify reve
projects belon

etc. They ar

in which the e
mation system

y control sys
non-profit pro
determination
on-profit proj
(revenue) cou
uantifiable. In
tion method. 
aluation of pu
stem and etc

s are relatively
erm assets, co
quality of pro
are not direc

ead in evaluati

vestment impa
iform numeri
ash flows fo

y observed su
y observed su
lso different n

stage is stand
art of the ana

ss of method a
eloping, versi
c., which shou

HE 

out, in what tim
and what oth
are profitabili

ased or so call

enues (by futu
g investments
re evaluated 

economic gain
ms, the change
stems and a
ojects it is a

n we need to u
ects are easy 
uld be difficu
n these cases

ublic investme
c. Currently t
y easy to ident
osts for extern
oduction, bet
ctly reflected 
ion of econom

acts on involv
ic unit, the b
llows econom

bject, 
ubject. The te
negative impa

dard preparati
lysis, where i

and 
ion 
uld 

ime 
her 
ity, 
lled 

ure 
s to 
by 

n is 
e of 
also 
also 
use 

y to 
ult, 
s is 

ment 
this 
tify 
rnal 
tter 

in 
mic 

ved 
best 
mic 

erm 
acts 

ion 
is a 



nee
is o
proj

dev
term
obs

real
real
new
reve

CO

met
suit
met
econ

LIT
1. 

2. 

3. 

4. 

5. 

6. 

 
This 
occu
Oper
expe
 

 

d to convert in
often personal/
ject are follow

The project
velopment proj
ms. The bene
erved. 

To the cost
lization. Proje
lized project w

w product or n
enues we can 

ONCLUSION 
Finally we c

thods, which 
table for non
thods have it
nomic analysi

TERATURE 
Fargašová A
edu.sk/?page=
Fedorčáková 
siníc. In: Tre
konferencia. K
Janeková J.: 
projektov. In
vedecká konf
Landa M.: Fin
ISBN 978-80
Scholleová H
1. vyd. Praha.
Šebo D., Stav
waters, In: Ko

contribution is t
urrence of cyano
rational Program

erimentálneho mo

ntangible cost
/subjective ev

wed. 
t benefit eva

ojects. Its core
efit indicator, 

ts of the pro
ect revenues c
we can consid
new service, 
assign for exa

 
can conclude, 
serve for econ
-profit projec
ts limitations.
is goal and co

A.: Eutrofizác
=environment
M., Šebo J., M

endy a inovatí
Košice 2010: 

Hodnotenie 
n: Trendy a i
ferencia. Košic
nanční plánov
-251-1492-6. 

H: Investiční c
. Grada Publis
vnikovičová D
onferencija od

the result of the p
obacteria in sta
mme funded by 
odelovania vnútro

ts and benefit
valuation. In t

aluation meth
e is in effort to

which repres

oject are inclu
could show th
er for exampl
increase of w
ample decreas

that in the the
nomic efficien
cts or especia
. For the sele

onsider specifi

cia. In: Envir
talne_problem
Malega P.: Ko
ívne prístupy 
Zborník prísp
ekonomickej

inovatívne pr
ce 2010. Zbor
vání a likvidit

ontrolling. Jak
shing, a.s., ČR
D., Frimer R
državanja "KO

project implemen
agnant waters“(I

the ERDF and 
opodnikových výr

 

Intercathe

s to the econo
the third stage

hod is possib
o express ben
sents the add

uded direct a
emselves dire
e: the ratio on

work productiv
se of negative 

eory and pract
ncy evaluatio
ally research 
ection of suit
ic characteristi

ro–edu, člove
my/eutrofizac
oncept implem

v podnikový
pevkov. TU 20
 efektívnosti 
rístupy v po
rník príspevko
ta. 1. vyd. Brn

k hodnotit inv
R, 2009. 288s.
.: Equipment 

OD - 2008" pp

tation: “Impleme
ITMS: 26220220
solving the gran

robných a nevýro

edra 27/2, 201

omic values pr
e the standard

ble to apply 
nefits of the pr
ded value, fro

and also indi
ectly or indire
n implemented
vity or costs m
influence on 

tice of financi
on of the proje

and develop
table method

tics of a projec

ek, príroda, 

mentácie techn
ých procesoch
010. ISBN 97

ziskových a
odnikových p
ov. TU, 2010. 
no. Computer 

vestiční záměr
. ISBN 978-80

for disposal 
p. 195-200 (20

entation and mod
0028), supported
nt project VEGA
bných procesov”

11 

resented by ca
d steps applied

in non-prof
roject realizat
om the projec

irect costs re
ectly. As direc
d innovation, n
minimization.
the environme

al managemen
ects. No meth
ment projects

d is so impor
ct. 

krajina. 2007

nológie na zni
h: 13. medzin
8-80-553-057
a „neziskovýc
rocesoch. 13
ISBN 978-80
Press, a. s., Č

ry a řídit podn
0-247-2952-7
of cyanobact

008). 

dification of techn
d by the Resear
A č. 1/0102/11 
”. 

ash flows. Th
d in profit bas

fit research a
ion in econom
ct realization,

lated to proj
ct revenues fro
new technolog
. To the indir
ent and etc. 

nt exist a seve
hod is absolut
s. All describ
rtant to look 

7. www.envi

žovanie výsky
národná vedec
0-7. 
h“ investičný
. medzinárod

0-553-0570-7. 
ČR, 2007. 180

nikové incesti
. 
teria in standi

nology to reduce 
rch & Developm
“Metódy a techn

27

here 
sed 

and 
mic 
, is 

ect 
om 
gy, 
rect 

eral 
tely 
bed 
on 

iro-

ytu 
cká 

ých 
dná 
 
0 s. 

ice. 

ing 

e the 
ment 
niky 



28 

of t
an e
fact
in a
the 
prop

1. I

Pań
ther
supp

1). 
of w
woo
mar

deri

com
com

2. T

man
logs
saw

     
 

5 J
janu
and 
ul. N

 

Janusz Ja

VALUAT

Abstract: T
the method of
example of a p
tory PPD POL
a test sawmill 
proposed met
per method of

Key words:

NTRODUCT
Sawmills in

ństwowe (Nat
refore depend
plier and equa

The system 
Taking care o
wood purchas
od processing
rgin. 

Figure 1. A

This paper c
ived materials

The propos
mpanies, becau
mpany data for

THE OBJECT
The objectiv

nufacturing in
s sawing. Exp

wmill, Nowa W

                  
Janusz Janiszki
sz.janiszkiewicz@
Management in

Nowoursynowska 

aniszkiewic

ION OF PIN

The valuation 
f calculation e
practical impl
LTAREX Saw
process cond

thod of valuat
f woodworkin
: value of the t

TION 
n the market
tional Forests
dent on the pr
ally the price t
of roundwood

of customers f
sing at prices 
g profitability 

Average price

continues resu
s valuation in 
sed formula c
use managers
r external wor

TIVE 
ve of this pap
ndustry and it
perimental log
Wieś Człucho

                  
ewicz, POLTAR

@poltarex.pl; Mi
n Wood Industry
166, 02-787 War

cz, Mieczysł

NE LOGS I

of the pine log
established by
lementation of
wmill in Nowa
ducted on 16 N
tion. It turns o
ng of the lower
timber, sawn 

t are betwee
) and buyers
ices of raw m
that client can
d sale establis
financial capa
offered by La
and valuate s

s of wood in s

ults presentat
wood manufa
can and shou
s are familiar 
rkers/experts l

per is to propo
ts practical ve
gs sawing wa
wska. Therefo

        
REX SP z o
ieczysław Szczaw
y, Faculty of W
rszawa, justyna_b

Intercathe

ław Szczawi

INTO FLITC

gs into flitch e
y Szczawiński 
f a method of 
a Wieś and wh
November 20
out that the hig
r quality of tim
timber, test sa

n the roundw
, that further

material that sa
n pay for the s
hed by Lasy P
city companie
asy Państwow
awn materials

selected years

tion of work o
acturing proce
uld find a p
with econom

limits trade se

ose a calculati
erification bas
s carried on 1

fore, the paper

o.o., Tartak N
wiński, Justyna B
Wood Technology
biernacka@sggw

edra 27/2, 201

iński, Justy

CH ELEME

elements proc
 [Szczawińsk

f the valuation 
hich is based 
10. The test r
ghest profitab
mber. 
awing process

wood supplie
r process tim
awmill pays t
awnwood. 
Państwowe ca
es are forced n

we. They are 
s in order to a

s [PLN/m3] (so

on the issue o
ess. 
practical use 
mic data in the
ecrecy. 

ion method o
sed on the res
16th Novembe
r is an examp

Nowa Wieś C
Biernacka, Depar
gy, Warsaw Uni
w.pl 

11 

yna Biernac

ENTS PROC

cessing was m
i, 2005]. This
which was us
on the actual 
esults prove t

bility rate is ac

s, profitability

ers, in Polan
mber. The timb

to roundwood

ausing price in
not only to m
forced to con
achieve an exp

 
ource: GUS st

of raw timber

in the wood
eir companies

of raw materia
sults of the ex
er 2010 in Po
ple of the valu

Człuchowska, 7
rtment of Techn
versity of Life 

cka 5 

CESSING 
made on the ba
s paper serves
sed in the timb
figures obtain

the usefulness
chieved by usi

. 

nd usually La
ber valuation

d and sawnwo

nstability (Figu
make the decisi

stantly verify
pected operati

tatements) 

r and the woo

d manufacturi
s. And access

al value in wo
xperimental pi
ltarex Sp. z o

uation method

7-320 Przechle
ology, Organisat
Sciences – SGG

asis 
s as 
ber 
ned 
s of 
ing 

asy 
n is 
ood 

ure 
ion 

y of 
ing 

od-

ing 
s to 

ood 
ine 

o.o. 
d to 

ewo, 
tion 
GW, 



be u
secr

3. M

form

whe
Ai –
Bi –

Ci –

whe
Q –
j∈

r – 
Exc
this
Pi –

whe
Tki –
Ck –

ZΔ

m –
j∈

cau

the 

whe
ai – 
aA1 
kt –
kp –
ks –
d ∈

part
reci
 

 

used in a spe
ret. 

METHODOL
Valuation o

mula: 

ereas: 
– discounted v
– the unit cos
capital costs i

– the unit net i
Discounted 

ereas: 
– quantity of ra

>d1,<  - num
discount rate 

ceeding the m
s case was not 
–total net reven

ereas: 
– the raw mat
– the price of 

pkZ  - the diff
–assumed leve

>d1,∈<  - n
ses statutory i

Unit costs o
production cy

ereas: 
efficiency for
– efficiency in

– the unit raw m
– unit raw mat
– unit sawn ma

>q,q 211,∈<  
In the valua

ticularly usefu
ipient requirem

cific wood se

LOGY 
of round woo

value of sales 
sts of transpor
in the product
income from t
value of sales

aw material sa
mber of the lia
per one day o

maturity of rece
included in th

nues from saw

terial quantity 
„k” grade pro

ference in stoc
el of gross pro
number of day
interest for lat
of raw materia
ycle 

=
A

i a
aB

r “i” grade wo
ndicator of m
material trans
terial sawing c
aterials drying
- number of d

ation formula 
ful in the ma
ments. 

ector company

od in the ind

revenues of 1
rtation, sawin
ion cycle [PLN
the sale of wa
s revenues of 1

Ai

awing [m3] 
abilities recov
of capital free
eivables from
he calculation
wn products sa

P

from sawing 
oduct from saw

cks of „k” gra
ofitability from
ys of liabilities
te payment. 
als transport, 

⎢
⎣

⎡
+++

1
spt

A

i kkka

ood materials 
aterial proces
port cost from
cost per 1m3 o
g cost per 1m3

day of capital a
the efficiency

anufacturing o

 

Intercathe

y, where the n

dustrial proce

iii +BA=W −

m3 of „i” grad
g and drying 
N/m3]; 
ste from raw m
1m3 „i” grade 

m)Q+(r)+(
ΔZ±P

= o
pki

11

very cycle for 
ezing on the b
customers ov

n. 
ales [PLN]: 

k

s

k
kii CTP ∑

=

=
1

,

„i” grades log
wing logs [PLN

ade sawing pro
m the sale of sa
s recovery: ass

sawing and d

++ ∑
=

1

1
(5,0

q

d
pd kr

processing; 
sing demand f

m the forest sto
of logs; 
3 logs [PLN/ m
allocation (q1)
y of raw mate
of round woo

edra 27/2, 201

necessary figu

ess is determ

iC+ , 

de wood-deriv
of raw mater

material manu
round wood c

Q
, 

the supply of
basis of two-y
ver one month

, 

gs [m3]; 
N/m3] 

oducts [PLN];
awing materia
sumed d = 30

drying, includi

±
+∑

=

2

1
)

q

d

i
ds Q

P
rk

for highest gr
orage to the co

m3 logs], 
) and timber s
erial with refe
od on high-pr

11 

ures are usua

mined by follo

ved materials 
rial (grated) w

ufacturing pro
can be determ

f sawn; 
year Treasury 
h causes statut

; 
als 
, because this 

ing costs of c

⎥
⎦

⎤Δ pk

Q
Z , 

ade; 
ompany [PLN

storage (q2). 
ference to the 
rocessed mat

lly a company

owing algebr

[PLN/m3]; 
with the freezi

ocess [PLN/m3

mined as follow

bond rate (4%
tory interest, b

point exceedi

apital interest

N/ month], 

quality grade
erials accordi

29

ny’s 

raic 

ing 

3]. 
ws: 

%). 
but 

ing 

t in 

e is 
ing 



30 

taxe

whe
calc
inco
f –th

unit
Utr –
Ctr –
k0tr 
Uzr 
Czr 
k0zr 
Ukr 
Ckr 
k0kr 

4. T

16th

used
sche

T

Num

1
2
3
4

Tot

 

 

Unit net inc
es): 

ereas the valu
culated value 
ome taxes, 
he indicator o

t gross profit f
–share of saw
– sawdust sale
– unit cost of 
– share of chi
– chips sales p
– unit cost of
– share of bar
– bark sales p
– unit cost of

THE RESULT
Data used in

h November 2
d in calculati
eme of gang o

Table 1 sum

Table 1. Quan

mber The gr
timb

1 WB
2 WB
3 WC
4 WC
tal: -

Table 2 and 

ome from sal

ue of the wast
as a compon

of company sh
(0 trUC ⋅=

from sale of w
wdust; 

es price [PLN
f sawdust prep
ips 
price[PLN/m3
f waste proces
rk 
price [PLN/m3

f bark preparat

TS 
n the calculati
2010 in Poltar
ions are comp
of saws used f

Figure 2. Sc

mmarizes quan

ntities of logs, 
rade of 

ber (i)  
Qu

B02 
B03 
C02 
C03 
- 

Source: 

Figure 3 show

e of waste fro

C i

te from manu
nent Ci after e

hare in gross p
)0 trtr kC +−

waste from raw

N/m3], 
paration for sa

3], 
ssing into chip

3]; 
tion to sale [P

ons was taken
rex Sp. z o.o
pany’s secret 
for the experim

heme of gang

ntities of timbe

its prices and
uantity of logs 

[m3] 
1,23 
2,14 

55,16 
5,45 

63,98 
Authors’ own ca

ws type and qu
 

Intercathe

om raw mater

)1( Caf i−=

facturing proc
excluding the

profit; 
( zzr CU −⋅

w material ma

le[PLN/m3]; 

ps [PLN/m3];

PLN/m3]. 

n from the resu
. sawmill, No
and were no

mental sawing

g of saws used

er used in exp

d values of wo
Share 
[%] 
1,92 
3,34 
86,2 
8,52 
100 

alculations based 
 

uantity of mat

edra 27/2, 201

rial manufactu

0C , 
cess of 1m3 r

e cost of mate

()0 krzr Uk +
anufacturing p

ults of experim
owa Wieś Czł
ot shown in t
g. 

 
d for experime

perimental saw

ood material us
Price of 1m3  of w

material 
269 
308 
233 
265 

- 
on experimental 

terials from ex

11 

uring process 

raw material i
erial preparati

)0 krkr kC −  
rocess [PLN/m

mental logs sa
łuchowska. T
this paper. Fi

ental sawing 

wing and its pr

sed in experim
wood Valu

Aver
sawing 

xperimental sa

(without incom

s counted to t
ion for sale a

m3]; 

awing carried 
he detailed d

igure 2 shows

rices. 

mental sawing
ue of wood materi

[PLN] 
331 
659 

12852 
1444 

rage sale price: 23

awing. 

me 

the 
and 

on 
data 
s a 

g 
rial 

39 



 

 

une

are 

 

Tab

Table 3 show

This kind o
edged sawnwo

The discoun
shown in Tab

Dis

Edge
g

Edg

S

ble. 2. Type a
Type

Main material
31,54m3 (49,3%

Residual materi
8,39m3 (13,12%

Source: 

Figure 3. 

ws average sa

Table 3. Av

Edged dry saw
Unedged dry s
Unedged dry s
Edged sawnw
Edged dry saw
Edged sawnw
Sawdust 
Chips 
Bark 

Source: 

f sawing obta
ood (27mm) an
nted values of
ble 4 and Figu

Table 4. Dis
Expec

scounted value of
Sour

Edged 
gr

ed sawnwood III 
rade (25mm)

ings

Sawdust

Bark

and quantity o
e of material and 
l 

%) 
U

E

al 
%) 

Unedge
Edg

Edged
Edg

Edgings (
Sawdust 

Bark (0
Authors’ own ca

Share of woo

ales prices of s

verage sales pr
Type of sawnwo

wnwood (27x90m
sawnwood (27mm
sawnwood I and 

wood III grade (25
wnwood I and II g

wood III grade (25

Authors’ own ca

ained high sh
nd edged saw
f sales revenu

ure 4. 

scounted valu
cted profitability [
f sales revenues o
rce: authors’ own

sawnwood I and II 
rade (25mm)

Edge
gra

Une

Intercathe

f wood materi
its dimensions [m
Unedged sawnwo

Edged sawnwood 
ed sawnwood I an
ged sawnwood III
d sawnwood I and
ged sawnwood III
17,97%) 
(19,5%) 
0,1%) 

alculations based 

od materials in

selected types 

rices of sawnw
ood 
mm) 
m) 
II grade ( 25mm)

5mm) 
grade (25mm) 
5mm) 

alculations based 
 

hare of main m
nwood (27x90

ues of sawnwo

es of sales rev
[%] 
of sawnwood (Ai)
 calculations bas

d sawnwood III 
ade (25mm)

Unedged sawnwo
and II grade (25m

edged sawnwood 
(27mm)

Edged sawnwood
90mm)

edra 27/2, 201

ial from exper
mm] 
ood (27mm) 
(27x 90mm) 

nd II grade (25mm
I grade (25mm) 
d II grade (25mm)
I grade (25mm) 

on experimental 

n experimenta

of sawnwood

wood in Nove
Average pric

75
62

) 65
35
52
22
11
14
13

on experimental 

material, whic
0mm). 
ood (Ai) and e

venues of saw
10 5 

) 393 408 
sed on experimen

ood I 
mm)

d (27x 
Unedged sa
Edged saw
Unedged sa
Edged saw
Edged saw
Edged saw
Edgings
Sawdust
Bark

11 

rimental sawin
Quantity [m

10,75 
20,79 

m) 6,10 
0,52 

) 1,62 
0,15 
11,50 
12,47 
4,54 

sawing 

al sawing 

d in Novembe

ember 2010  
ce [PLN/m3] 
50 
20 
50 
50 
20 
20 
10 
45 
30 
sawing 

ch represents 

expected leve

wnwood (Ai) 
2 1 0

418 422 42
tal sawing 

awnwood (27mm)
wnwood (27x 90mm)
awnwood I and II grade (25mm

wnwood III grade (25mm)
wnwood I and II grade (25mm)
wnwood III grade (25mm)

ng 
m3] 

 

r 2010. 

flitch elemen

l of profitabil

0 
25 

m)

31

nts: 

lity 



32 

cap
wer
cost
prod

wer

Tab

prod
prod

prof

Ta

into
mat

5. S

prof

 

Figure 4. Dis

Based on da
Pi=10,750*62
In order to c

ital interest in
re processed w
ts of raw ma
duction cycle 

In table 5 un
re shown. 

ble 5. Unit co
Type of mate
Sawdust 
Chips 
Bark 

Values pres
duced in raw
duced in raw m

In table 6 
fitability were

able 6. Values

Value of ro
Average ra

The results 
o the flitch el
terial with a gr

SUMMARY 
The results 

fitability of w

scounted value

ata from exper
20+20,793*750
calculate unit c

n the productio
without showi
aterials transp
(Bi) reached 

nit costs of pr

st of preparati
erial Share [

19,50
17,97
7,10

Source: 

sented in Tabl
w material ma
material manu

C0=0,195*(1

values of ro
e presented. 

s of roundwoo
Level

oundwood into fl
aw material value

Source: 

analysis of pi
lements – ap
ross margin o

of calculatio
wood processi

es of sales rev

rimental sawin
0+6,101*650+0
costs of raw m

on cycle the v
ng their effici
port, sawing 
122 PLN/m3.
reparation for 

ion for sale an
[%] Unit sell
0 
7 
0 

Authors’ own ca

le 5 were use
anufacturing 
ufacturing pro
10–0,5)+0,1797

Ci=0,81*(1–
oundwood int

od into flitch e
l of profitability [
litch elements pro
e from experimen
Authors’ own ca

ine logs value
proximately 5

of approximate

ons of pine l
ing for this ty

Intercathe

venues of sawn

ng the final re
,520*350+1,62

materials trans

alue  were
iency and one
and drying, 

sale and sell p

nd sell prices o
l price [PLN/m3]

110 
145 
130 

alculations based 
 

ed to calculat
process and 

ocess: 
7*(145-2,5)+0,
–0,624)*56=17
to flitch elem

elements proce
%] 

ocessing (Ai-Bi+C
ntal sawing: 239 P
alculations based 

 
e calculation s
5%. The woo
ely 5% is clos

logs processin
ype of timber.

edra 27/2, 201

nwood in exp

eal value of sa
23*520+0,150*2
sport, sawing 

e established a
e gang of saws
including co

prices of 3 typ

of selected typ
Unit cost of p

on experimental 

te the unit gro
the unit net 

071*(130–5)=5
7 [PLN/m3] 
ments process

essing and ex
0 

Ci) 265 
PLN/m3

on experimental 

shows low pro
od market pri
e to the calcul

ing into flitch
. The compile

11 

 
ected level of 

les revenues w
220=27284 PLN
and drying, in

as 1, because a
s were used. T
sts of capital

pes of wood p

pes of wood p
preparation for sal

0,50 
2,50 
5,00 

sawing 

oss profit from
income from

56 [PLN/m3] 

sing and exp

pected levels 
1 2 

261 258 2

sawing 

ofitability of w
ice company 
lated wood va

h elements h
ed values of t

f profitability 

were calculate
N. 
ncluding costs

all grades of lo
The value of u
l interest in t

processing wa

rocessing was
le [PLN/m3] 

m sale of wa
m sale of wa

pected levels 

of profitability
5 10 

248 233 

wood processi
pays for a r

alue. 

have shown lo
the raw mater

ed: 

s of 

ogs 
unit 
the 

aste 

ste 

aste 
aste 

of 

ty 

ing 
raw 

low 
rial 



show
mai
incr
prof

espe
prod
gen
tran

prod
a ri
ong
con

6. C
1. 

2. 

3. 

4. 

RE
Dzb
exam
no 5
Hru
and
Rat
Inst
Szc
no 1
Szc
(WC
 

 

ws that we ca
inly of classe
reasing share 
fitability. 

The costs of
ecially for un
duction profit

neral company
nsport. 

A lack of a 
duction profit
sk of unprofit

going contrac
ntractors. 

CONCLUSIO
The value of 
gross margin 
High prices o
profitability. P
quality timber
The cost of c
in the product
The goal is to

FERENCES 
beński W., La
mple). Annal
56: 208-213 
uzik G. [2001]
d Paper Review
ajczak E. [19
tytut Technolo
czawiński M. 
180: 117-123 

czawiński M.,
CO). Intercath

an expect a p
es WC02 and
of WB02, WB

f timber storag
nit production
tability. The m
y expenses r

clearly defin
tability. Parad
table producti
ct negotiation

ONS 
pine logs pro
of about 5%; 
of raw materi
Presence of la
r from Asia li
apital freezing
tion cycle is in

o as far as poss

askowski K. 
ls of Warsaw 

]: Efektywnoś
w, no 3: 5-7. 
998]: Rynek d
ogii Drewna, P
[2008]: Warto

 Biernacka J
hedra, No 26, 

rofitability le
d WC03 and w
B03 and WA0

ge and freezin
n, but the tra
main costs hav
related with p

ned level of ra
oxically, the l
ion than certai
ns with custo

cessing into f

ial are the on
arge number o
mits increase 
g in liabilities
nsignificant o
sible reduce p

[2005]: Efect
Agricultural 

ść przerobu dr

drzewny: Ana
Poznań. 
ość kłód dębo

. [2010]: Val
str. 127-129.

 

Intercathe

vel around 5-
with insignifi
03 classes lead

ng the capital i
ansport and d
ving direct im
processing, m

aw material p
long-term agre
in fixed incom
omers, which

flitch elements

ne of main fa
of producers i
of selling pric

s is important
r zero; 

prime costs and

tiveness of fu
University –

rewna w mały

aliza struktur 

owych w prze

luation of exp

edra 27/2, 201

-6%, while ra
ficant level of
ds to a signif

in the product
drying costs h

mpact on profi
material mani

price brings in
eement betwe
me. The long-
h is unwelco

s is close to it

actors related 
in the market 
ce; 
t, especially at

d optimal use

urther sawmill
SGGW. For

ych I średnich 

przedmiotow

erobie na desz

perimental sa

11 

aw material w
f WB02 i WB
ficant reductio

tion cycle are 
have a signif
tability are m
ipulation and

nstability in th
een client and 
-term agreeme
ome particula

ts average mar

with unsatisf
and import ch

t higher value

 of raw mater

l plant proces
estry and Wo

zakładach tar

wych, rozpraw

zczułki posadz

wing of low-

will be compos
B03 classes. A
on of producti

negligibly sm
ficant impact 

material costs a
inner-compa

he planning o
company cau
ents may requ
arly by forei

rket price with

fying producti
heaper but low

es of productio

ial. 

ssing (a select
ood Technolog

rtacznych. Wo

wa habilitacyjn

zkowe. Drewn

-grade pine lo

33

sed 
An 
ion 

mall 
on 

and 
any 

of a 
uses 
uire 
ign 

th a 

ion 
wer 

on; 

cted 
gy, 

ood 

na, 

wno, 

ogs 



34 

T

tool
logi

INT

swi
man
whi
may
whi
who
cust

TH

of t
the 
logi

exam
scie
imp
logi
- in
tran
secu
in t
dire
serv
goa

acti
ope
logi
of s
prop

prod

     
6 Pr
Preš
Ing. 
Dr. 
Polit
Doc.
Konš

 

Igor Libe

TRANSPOR

Abstrakt: T
ls. At present,
istics processe

Key words:

TRODUCTIO
Significant 

ftly to custom
nufacturer, res
ich is ultimate
y seem unsolv
ich currently g
ose role is p
tomers. 

HE THEORET
Logistics, as

the word logi
term came int
istics are divid

Depending o
mple, we wro

ence of the c
prove its flexi
istics of that: 
ncludes all ha
nsmission of t
ures, stores, d
the present an
ect the materi
vices in place
als. 

Interesting i
ivities that ex
erations of tra
istics process,
system variab
perties of obje

From now f
duction and c

                  
of. Ing. Igor Lib

šov, Konštantínov
Ján BednárGetra
inż. Andrzej Pa
technika Rzeszow
. Ing. Lucia Bedn
štantínova 16, 08

erko, Ján B

RT OPTIMA

The paper ind
, logistic proc
es is transport 
: logistic, orga

ON 
of logistics in

mer requiremen
spectively sup
ely undesirable
vable. This iss
goes back mo
primarily to 

TICAL ASSU
s the term is h
stics is derive
to use in othe
ded into three
on how modi

ote some of th
coordination o
ibility and ada
Logistics is a
andling activi
the end user 

distributes info
nd look to the
ial flow so as
e destination o

is Jünemanna 
xplore, plan, 

ansport, handl
, objects are t

bles such as ti
ects”. 
follows that th
circulation. Th

                  
berko, CSc., Dep
va 16, 0801 Prešo
ag Ford Transsm
cana, Katedra T

wska, 35-959 Rzes
nárová, PhD.Dep
801 Prešov, Slova

BednárGetra

ALIZATION

dicated an ex
cesses increasi

in the enterpr
anization, man

n last year’s 
nts, which pra
pplier. This re
e as it reduces
sue can be res
re manufactur
optimize tran

UMPTIONS
historically en
ed from Gree
er areas of eco
, respectively
ifying opinion
em. Kortschak
of active and
aptability to c

a "special-purp
ities in the p
in terms of i

formation and 
e future contro
s to ensure th
on time and 

(4) definition
implement a

ing and stora
transformed fr
ime, place, am

he main roles o
he current und

        
partment of Econ
ov, Slovak Republ

mision, Kechnec, S
Technologii Mas
szów, Poland, app
artment of Manag

ak Republic, lucia

Intercathe

ag, Andrzej

N AS A PAR

xample of sol
ingly affect th
rise or transpo
nagement, log

is increasing
actically mean
quirement oft
s the profit. Th
solved, howev
rers. This fact
nsport costs 

ncountered pri
k (logistikon)

onomic life. In
four stages (8

n on what is l
k, B.H (6), de

d passive com
changing mark
pose structure
processes of s
implementatio
data necessar

ol system - w
hat the desired
the required q

n, which logis
and optimize
ge of materia
rom the initial
mount and typ

of logistics - t
derstanding of

nomy and Econo
lice, igor.liberko@
Slovak Republice,
szyn i Organizacj
p@prz.edu.pl 
gement, Faculty o

a.bednarova@uni

edra 27/2, 201

j Pacana, L

RT OF THE

lving traffic p
he overall cos
ort as a elemen
gistics costs. 

g. Today, eve
n quickly to fu
ten means inc
his, at first sig
ver, with usin
t prompted th
in complianc

imarily in mil
), respectively
n literature, th
8). 
logistics also
efines logistics
mponents bus
rket condition
e" composed o
securing raw 
on of materia
ry for the imp

whose task is 
d objective -
quality at opt

stic defined as
e the logistic
als, people, in
l to the final 
pe, and comes

the overall op
f logistics sys

omics, Faculty of
@unipo.sk 
, jan.bednar@cen
cji Produkcji Wy

of Management, 
ipo.sk 

11 

Lucia Bedná

E LOGISTIC

problems usin
t of the enterp
nt of the good

ery company 
ulfill their requ
reased costs f

ght contradicto
ng optimizatio
e creation of l
ce with all r

litary termino
y from French
he developmen

changed its d
s as follows:  
iness, in goo
s". Kubát (7)

of three eleme
materials, th

al flow, inform
plementation 
to plan, mana
the delivery 

timum logisti

s follows: “Lo
s processes 

nformation an
state with at l
s to an advers

ptimization of 
stem is not on

f Management, U

ntrum.sk 
ydział Budowy M

University Prešo

árová6 
CS CHAINS

ng mathemati
prise. Part of t

ds distribution.

tries to respo
uirements by t
for the compan
ory phenomen
n methods, af
logistics cente
requirements 

logy. The orig
h (logger). La
ntal stages of t

definition. As 
"Logistics is t

od time costs 
writes about t

ents: the mater
heir storage a
mation system
of material flo
age, control a
of products a
c and econom

ogistics is all t
involved in t
d energy. In t
least one chan
se change in t

material flow
nly thinking, b

University Prešov

Maszyn i Lotnict

v in Prešov, 

S 
ical 
the 
. 

ond 
the 
ny, 

non 
fter 
ers, 

of 

gin 
ater 
the 

an 
the 
 to 
the 
rial 
and 
m - 
low 
and 
and 
mic 

the 
the 
the 
nge 
the 

w in 
but 

v in 

twa, 



it's 
thei

char

ente
con

bus
prod

the 

proc
a li
com
proc
man
insp
tran
issu
tries
perf

tota

relia
requ

TH

- th
affe

cust
and
fixe
supp
obje
1) 
2) 
3) 
4) 

Wh
are 
occu
utili
and
find

 

also a new or
ir overall optim

Analyzing t
racterized as f

Logistics is 
ering the prod

ntrol all busine
The main ta

iness activitie
ducts, includin

From this pe
overall optim

In the litera
cesses of the C
inear supply 

mplicated struc
cesses in diff
ny activities o
pection, distr
nsportation as 
ues affecting t
s to streamlin
formance. In r

„Logistics c
al cost of logis

Stamped (20
able transport
uirements, but

HE ANALYTI
It is obvious

he customer w
ect the price of

In our case, 
tomers, which

d a second gro
ed-transport r
ply chain, res
ective was set

analysis of t
evaluation o
design of op
design of op
The analysi

hen optimizing
customers o

upancy. The 
ization. For op

d the northwe
ding optimal s

rganization of
mization.  
the views of 
follows. 
the subject o

duction proces
ess activities. 
ask is to opti
es - processe
ng the optimiz
erspective, log

mization of all b
ature Kmec (
Council in me
chain. Ther

ctures called l
ferent entities
of the logistics
ribution, cust

part of the lo
the costs asso
ne performanc
regard to ensu
costs are costs
stics system”(
002) sees the 
tation. Reliab
t at the transp

ICAL PART 
s that transpor

whether throug
f products. 
we really foc

h can be divid
oup is a group
equirements g

spectively one
t following pro
the transport c
of logistics ch
ptimal shipme
ptimization so
s showed tha
g the supply c
of the time 
result was th
ptimization ca

est corner. Th
solutions to p

f activities, w

individual au

of transport, h
ss to delivery 

imize the log
es in all area
zation of infor
gistics is not o
business proc
(2008 p.11) „
eeting the fina
e is an after
logistic netwo
.” According 
s chain, which
toms clearan
ogistics chain
ciated with th

ce and reducin
uring logistics 
s incurred in 
8). 
way to reduci

ble transporta
ort company t

rt is an import
gh speed and

cused on exist
ded into two g
p of casual cus
goods. The a

e of its parts -
ocedure: 
company, 

hain, 
ents of goods,
olutions. 
at the main pr
chain was take
window, tim

he optimal all
alculations we
he principle o

problems of li

Intercathe

ith emphasis 

uthors, the es

handling, stori
to the end use

istics of mov
as, ranging f
rmation proce
only systemic
esses. 
„logistics cha
al requirement
r-branching a

orks. In logisti
to (1) transp

h organizes ot
nce, insurance
n. Part of ever
he implementa
ng costs assoc
activities b w
implementing

ing logistics c
tion can be d
that realizes o

tant element w
flexibility or

ing business t
groups. First g
stomers – irre
aim was to h

in particular

roblem is tran
en into accoun

me loading, u
location of p
ere used simp
of simplex m
near program

edra 27/2, 201

on the integra

ssential chara

ing all types o
er, is a logistic

vement of ma
from supply, 
esses. 
thinking, but 

ain is formed
ts. For more c
and combinin
ics networks a
portation of th
ther services 
e etc. The 
ry decision an
ation of speci
ciated with im

we are talking 
g logistics act

costs and rele
defined as on

optimum perfo

which enters i
r through tran

that provides 
group of costu
egular. We foc
highlight the

transport serv

nsport disprop
nt a number o

unloading, qu
processing veh
plex method o
method consis
mming - LP (i

11 

ation of proce

acteristics of 

of materials a
cs plan, organ

aterial in mak
production a

also a new w

d by linking 
complex produ
ng logistics 
are linked log
he goods is it
- storage, load
contribution 

nd manageme
ific activities. 
mplementation
about logistic

tivities. These

ase capital thr
ne that fully 
ormance incur

into a relation
nsport costs, w

transport of g
umers are perm
cus on custom
possibility of
vice companie

portionate to 
of requiremen
uantity, weigh
hicles and run

of linear progr
sts of iterativ
f such a solut

esses in terms

logistics can 

and energy fro
nize, manage a

king incremen
and shipping 

ay of organizi

the downstre
ucts requires n
chains to mo
istics chains a
tself just one 
ding, packagin
is focused 

ent is addressi
Every compa

n of the requir
s costs. 
 costs affect t

rough more th
meets custom
ring costs. 

ship the suppl
which ultimate

oods for vario
manent (regul

mers with regu
f optimizing t
es. To reach th

use of vehicl
nts, whether th
ht, volume a
ns their optim
amming meth
e procedure 
tion exists). T

35

s of 

be 

om 
and 

ntal 
of 

ing 

eam 
not 
ore 
and 
 of 
ng, 
on 

ing 
any 
red 

the 

han 
mer 

lier 
tely 

ous 
lar) 
ular 
the 

that 

les. 
hey 
and 
mal 
hod 
for 

The 



36 

basi
ava
solu
this
find
goo
qua
time
from
cent
here

ME

of s
aux
from
cap

each
alre
that
con
imp
tran
first

n – 
N 1,
v – 
V 1,
a i –
b j –
c ij –
cust
x ij –

 

 

ic point of th
ilable, then t
ution with a b
s process lead
ding that such
ods are loaded
antity of good
e unit under 
m the i-th cen
ter into the sa
e. 

ETHOD NOR
To compare

solving the d
xiliary method
m top left tow
acity of the su

Fields begin
h field occup

eady filled fie
t the solution

nsider the amo
plementation a
nsport underta
t landing, but 

In solving ch
number of loa
, N 2,........N n 
capacity land
, V 2, ........V v
– quantity of p
– quantity of p
– transport co
tomer, 
– quantity of p

This symbol

L

Cons

his algorithm 
the simplex m
better or at lea
s to the disco

h a solution e
d HV centers.
ds. Goods are 
consideration 

nter in the j-th 
ales center; th

RTHWEST C
e the results of
distribution pr
d and it can b
wards the botto
upplier) " 
n to fill in the
ies the highes
lds every step

n we get in th
ount of freight
and planning 
aking after the
in accordance
hallenges of tr
ading, where t
– suppliers, lo

dings, where th
v – consumers
products to be 
products to be
sts (rates, pric

products to be
lism can be re

Load locations 
 

N1 

N 2 
..... 
N n 

sumer requiremen

is to find so
method at eac
ast the same v
overy of the b
exists. This is
. The chosen
transported t
bj units of g
Snack Bar. T

he total transp

CORNER 
f the method 
roblem Accor
be used to con
om right corne

e upper left co
st possible tra
p will occupy
he way descr
t rates, which 
of transport c
e first try load
e with the cap
ransport was u
the transport b
oading of goo
he goods are i
, unloading of
 imported from

e imported to i
ces) per unit q

e transported f
epresented as f

Tab. 1. T

V 1 

c 11 
c 21 
..... 
c n1 

nts b 1 

Source: K

Intercathe

olutions to th
ch step is alw

value of object
asic solution
 the type of t
unit of time
o the distribu

goods. CiJ rat
The task is to 
port costs are

used was the 
rding to (5). 
nstruct the ini
er (first to fill

orner of the tr
ansport capaci
y one row (col
ribed will be
is the weak p
an not be igno
ding the good
acities of the 
used the follow
be carried,  

ods,  
mported,  
f goods,  
m the i suppli
individual con
quantity of pro

from i supplie
follows. 

The transport p

Locations landing
V2 

c 12 
c 22 
...... 
c n2 
b 2 

Kočkin Manažérsk

edra 27/2, 201

he basic defau
ways possible
tive function.
with the best
tasks: some a
produces the 

ution centers, 
te is given by
find a plan fo
minimal. (11

northwest co
"Method for 
itial solution.
l out the form

ransport table
ity with respe
lumn), occasi
filled up fie

point of this m
nored. (Transp
ds meet the im
supplier (wha
wing notation

er,  
nsumers, 
oducts transpo

er to the j custo

problem 

gs 
..... 
..... 
..... 
...... 
...... 
..... 

ke rozhodovanie

11 

ult LP. If su
e to calculate
 After the fin
objective fun

arbitrary amou
i-th center an
the j-th cente

y the transpor
or transporting
) Such tasks 

rner. It's appr
the northwe
Traffic route
in the first ro

and proceed 
ect to ai, bj a
ionally two ro
lds. In this m

method, the per
port costs). In 
mmediate requ
at loaded). 
n: 

orted from i su

omer. 

Suppliers capac
V v 
c 1v a
c 2v a
..... ..
c nv a
b j 

ch a solution
e the new ba
nal calculation
nction value o
unts of divisib
nd even units 
er sales calls p
rt unit quantit
g goods from t
include the ca

roximate meth
st corner of t
es (box) is fill
ow to the limit

to the right, a
nd requireme

ows. This mea
method does n
rformance in t
this method, t
uirements of t

upplier to the j

ity 
 

a 1 
a 2 
.... 
a n 

 

n is 
asic 
n of 
or a 
ible 
s of 
per 
ties 
the 
ase 

hod 
the 

lled 
ited 

and 
ents 
ans 
not 
the 
the 
the 

j-



cust
rout

x1 +
      
 x1  
      
      

The
mul

R

met
opti
regu
savi

CO

pos
pay

LIT
1. B

 

In our partic
tomers. As an
te. Other route

The equation
+ x2 +x3          
                 x4 
              + x4 
 x2                 
        x3          
Objective fu

e resulting ob
ltiplied by the

Load loc

N
N

Consumer requir

Transport co

Load Location

N1 
N2 

Consumer 
Requirements - P

Transport co
Saving tran

thods allow op
imization and
ular of transpo
ing of approxi

ONCLUSION 
The article p

sible and be ju
y little attention

TERATURE 
Buková B., K
Bratislava 200

cular case we
n example calc
es will be calc
n has the form
                      
  + x5 +   x6    
                     
   + x5            
             + x6  

unction that w
bjective funct
e monetary uni

cations 

N1 
N2 
rements - pallets 

osts: 12x1 + 4

ns C Ij- 
Transpo

Costs 
1 
2 

Pallets 

osts: 11x2 + 5
sport costs u
ptimizing the 
d other regula
ort routes (1 f
imately 10 00

 
pointed out th
ustified in pra
n to managing

Kubasáková I
08. 294 s. ISB

e solving split
culation, we o
culated similar
m:  

  = 16 
  = 16 
   = 12 
   = 15 
   =   5 

we minimize h
tion value is
it - the price o

Tab. 2. M

V1 
c ij- 

transport 
costs 

qu

1 
2 

12 
Source: 

4x2 + 11x3 + 6

Tab.3. 

V1 

ort 
X - 

Quantity 

- 
X4     12 

12 
12 

Source : p

5x4 + 12x2 + 4
sing the simp
itinerary in sa

ar means of tr
for 3 weeks) w
00 monetary un

hat optimizati
actice. It is wr
g their busines

I., Dvořáková
BN 978-80-80

Intercathe

into six sub
only present th
rly. 

has the form: f
output, in o

of 1 kilometer

ethod northwe
Locati

x - 
uantity 

c ij -
transpo

costs
12 2 
- 3 

prepared by Tőr

6x5 = 83x5 = 

Simplexová m
Locations Lan

V2 
C Ij - 

Transport 
Costs 

Q

2 X
3 

15 
15 

prepared by Tő

4x3 = 78x5 = 
plex method
aving 25 mone
ransport route

was 605 mone
nits, the enterp

ion as one of 
ong that a rela
sses on the pri

á E.: Zasielate
78-232-0. 

edra 27/2, 201

problems, 6 o
he calculation 

f = 1 x1 +2 x2
our case "ton

- € 5, we get 

est corner 
tions landings 

V2 
 
ort 
s 

x - 
quantity 

4 
11 

15 
rőková M. DP 

415 monetary

metóda 
ndings 

X - 
Quantity 

C I
Trans

Co
X2   11 4
X5   4 6

Tőrőková M. DP 

390 p.j. 
is 25 moneta
etary units. In
es. Total savi

etary units as t
rprise can usef

f the objective
atively large p
inciples of log

eľstvo a logi

11 

of transport ro
of transport c

2 + 4 x3 + 2 x
nne-kilometer“
the final outp

V3 
c ij - 

transport 
costs 

x
quan

- 1
5 1

5 

y units (p.j.) 

V3 
Ij - 
sport 
sts 

X - 
Quantity

4 X3    5 
6 - 

5 
5 

ary units. Usi
n a similar man
ings in the co
the equivalent
fully spent in o

es of logistics
proportion of 
gistics manage

stické činnos

outes for regu
costs for a sing

x4 + 3 x5 +  6 
“ - t/km. Wh
ut value. 

Suppliers
capacity 
- pallets 

- 
ntity 

6 16 
6 16 

 

Suppliers 
Capacity - 

Pallets y 

16 
 
 

ing optimizati
nner to carry o
onversion of 
t of one year a
other ways. 

s management
small busines
ement. 

ti. Iura Editio

37

ular 
ngle 

x6, 
hen 

s 

ion 
out 
six 

at a 

t is 
sses 

on, 



38 

2. D

3. K

4. J

5. K

6. K

7. K

8. L

10. 
11. 

12. 

13. 
 

purc
Fun
grou
mat
resi
con

INT

con
pap
bec
role
rang
stem
che

     
7 Poz
60-6

 

Dupaľ A.: Lo
225-1610-4. 

Kmec J.: Logi
80-8068- 754
Junemann R.
Springer Verl
Kočkin P.: M
Prešov 2010. 

Kortschak B.H
1991. 
Kubát J.: K o
s.102-104. 

Liberko I. 201
2010. 
Novák J.: Ori
Plesník J., Du
80-05-00679-
Šíra E., Hu

vybrané inde
podmienkach
univerzita. Pr
Töröková M.

Wojciech

EVALUA

Abstract. T
chasing wood

nctional qualit
ups of produ
terials; 3) fur
istance and po
nstitutes a valu

Key words:

TRODUCTIO
Wood is on

nstruction of h
per industries. 
ome popular 

e in national e
ge of its usag
ms from featu
aper in specif

                  
znań University o

627 Poznań, Pola

gistická podp

istika. Fakulta
4-0. 
: Materiaffus
lag, Berlín 19

Manažérske ro
74 s. ISBN 97

H.: Was ist Lo

obsahu, úkolu

10. Základy lo

ientačné úvah
upačová J.,Vl
-9. 
uttmanová E.:
exy. In: Konk
h SR. Zborník
rešov 2011. IS
: Diplomová p

h Lis, Włodz

ATION OF C

The results 
den products o
ties of produc
ucts: 1) woo
rniture; 4) pap
oor resistance 
uable, universa
 wood, prefer

ON 
ne of the basic
houses and ind
It also constit
as an ecologi
energy balanc
ge is being lim
ures which a
fic application

                  
of Life Sciences, D
nd, tel.: 00 48 61

pora výrobnéh

a manažmentu

ss und Logist
89. 

ozhodovanie. P
78-80-555-02
ogistik? Wirts

um a nástrojum

ogistiky. Preš

hy o logistike, 
lach M.: Lineá

: Konkurenci
kurencieschop
k vedeckých p
SBN 978-80-5
práca FM PU 

zimierz Pop

CONSUME
WOOD

of questionn
or their substit
cts were evalu
dwork, floor 
per and pack
to weather co

al and eagerly
rences, substit

c raw materia
dustrial buildi
tutes material 
ical and effic
ce. Despite th
mited. Wood 
are hard to ob
ns. A dynami

        
Department of Ec

1 848 74 26, fax.: 

Intercathe

ho procesu. E

u Prešovskej u

tik Systemtec

Praktikum. F
39-7. 65. 
chaftsforderun

m logistiky. M

šov : Fakulta m

Manipulace, s
árne programo

ieschopnosť d
pnosť a riade
prác z riešenia
55-0348-6. 
v Prešove 20

pyk7 

R PREFER
DEN PROD

naire study d
tutes made of 
uated. Consum

and mural 
kaging; 5) fire
onditions, how
y used materia
ute, consumer

als used in nu
ing, in furnitu
very often us
ient source o

he universality
is substituted
btain in case 
ic developme

conomic and Woo
00 48 61 848 74 

edra 27/2, 201

Ekonóm, Brati

univerzity v Pr

chnishe Grun

akulta manaţm

nginstitut der 

Manipulace, s

manaţmentu P

skladování, ba
ovanie. Alfa, 

drevospracujú
enie rizík mal
a projektu GA

11. 

RENCES WH
UCTS 
determining c
f materials oth
mer preferenc
materials; 2)
ewood. Wood
wever due to 
al. 
rs. 

umerous secto
ure sector and
sed in househo
f renewable e
y of wooden 
d with other m

of wood. M
ent of technol

od Industry Mana
 26, wlis@up.poz

11 

islava 2002. 2

rešove 2008. 

ndlagen mit P

mentu Prešov

Handelskamm

skladování, b

Prešovskej un

alení, č.7. 198
Bratislava 19

úceho priemy
lých a stredný

AMA/10/2. Pr

HEN PURC

consumer pr
her than wood
ces were deter
) buildings a
d despite its 
significant fun

ors of econom
d in wood as w
olds. In recent
energy playin
products in e

materials whic
Moreover, freq
logies of mate

agement, ul. Wojs
znan.pl, wpopyk@

258 s. ISBN 8

89 s. ISBN 97

Praxisbeispiel

vskej univerzi

me, Manz, Wi

alení, č.4, 19

niverzity. Preš

85 str. 193. 
90. 320 s. ISB

slu meraná c
ých podnikov
rešov: Prešovs

HASING 

eferences wh
were present

rmined within
and constructi

rather low fi
nctional featu

my, especially
well as pulp a
t years wood h
g an ever larg

everyday life t
ch attractiven
quently they a
erials other th

ska Polskiego 38/
@up.poznan.pl 

80-

78-

len. 

ity. 

Wien 

989 

šov 

BN 

cez 
v v 
ská 

hen 
ted. 
n 5 
ion 
ire-

ures 

y in 
and 
has 
ger 
the 

ness 
are 
han 

8/42, 



woo
201

con
futu
whe
gyp
the 
und
ente

chan
pop
woo

mar
requ
con
mar
reco
serv

whi
The
syst
purc

MA

dec

mea
Ana
sele

a sin

data
con
than
eva
1) 
2) 
3) 
4) 
5) 

grou
requ

 

od, which are
1]. 
Intensive tec

nsumer behavi
ure the growth
ere so far wo
psum, glass, ce

production o
deniably have 
erprises of wo

The future 
ngeable and 

pularizing and
oden and woo

Financial de
rket and its 
uirements and

nsumers. Appr
rket also depe
ognize consum
vices and good

Theory of c
ich describes 
e study of buy
tem of subjec
chasing choic

ATERIAL AN
The aim of 

isive in their a
Analysis of 

aning for eco
alysis of clien
ected stay at si

Survey for g
ngle choice qu

Questionnai
a. Responden

ncerned prefer
n wood. Produ
luated [Paluš 

woodwork, 
buildings an
furniture, 
paper and p
firewood. 
Direct form

up which was
uirements con

e widely used 

chnical and te
iour. General

h in material c
ood was used
eramic produc
of woodwork
a negative im

ood and forest 
of wood and 
gradually ch

d promoting w
od-based mater
ecision makin

surrounding.
d qualities wh
ropriateness o

ends on marke
mer habits and
ds as well as t
consumer cho
recipients’ be
yers’ preferen
tive evaluatio
es [Mazurek-Ł

ND STUDY M
statistical surv
advantage ove
consumer pre

onomic decisio
nt choices pl
imilar level or
gathering date
uestion was cl
ire comprised 
nts provided 
rences of purc
ucts’ function
2011]: 
floor and mur

nd constructio

ackaging, 

m of used que
s making the 
ncerning prefe

in areas wher

echnological 
lly they selec
competitivenes
d. Usage of w
cts, natural sto

k, floor and m
mpact on the m

sectors. [Goli
forest sector

hanging consu
wood as well 
rials in areas w
ng process in
. The most 
hich combined
of offer of wo
et trends, fashi
d needs but al
to amaze them
oice deals wit
ehaviour in va
nces generally
ons reflecting 
Łopacińska, S

METHOD 
vey was gettin
er the substitu
eferences whe
ons in enterp
lays a crucial
r are quite var

e was made in 
losed.  
of questions 
single answ

chasing woode
nal features co

ral materials,
on materials, 

estionnaire ex
evaluation ga

erred features c

Intercathe

re so far woo

development 
t products m
ss has to be ta
wood substitu
ones etc. in ho
mural materia
market of woo
iwąs 2003, 20
r will depend
umer demand

as on overco
where they ha

n enterprises i
significant a

d with adequa
ood industry e
ion and consu
lso to enhance

m by presented
th their prefe
arious circums
y speaking is c

the needs and
Sobocińska 20

ng to know w
utes made of m
en choosing p
prises especial
l role in case
ried. 
a form of a qu

concerning d
ers in accor
en products an
nstituted selec

xcluded incom
ave a full and 
characteristic 

edra 27/2, 201

od was mainly

and advanced
made of mater
aken into cons
utes (plastics
ouses and indu
als and even 
oden products 
004]. 
d on the abilit
ds and on act
oming the bar
ave not yet bee
is based on i
are: demand 
ate price mak
enterprises an
umer preferenc
e the level of 
d offer. 
erences, it is 
stances in wh
concerned wi
d tastes on the
008]. 

what features o
materials other
products for th
lly those deci
e where the p

uestionnaire w

demographic a
rdance with
nd their substi
ction criteria. 

mplete and un
clear picture 
for certain gr

11 

y used, takes p

d product inn
rials other tha
sideration also
, concrete, st
ustrial constru
in furniture 
as well as fin

ty of enterpri
tive and effe
rriers limiting
en used. 
information c

for specific 
ke certain goo
nd their positi
ces. It is impo
their satisfact

a branch of 
hich the choice
ith getting to 
e basis of wh

of products m
r than wood.  
heir qualities h
isions concern
prices of prod

where the exp

and behaviour
their preferen
itutes made o
Five groups o

nclear answe
of consumer 

roups of produ

place [Lis 200

ovations chan
an wood. In t
o in those secto
teel, aluminiu
uction, includi
production w

nancial results

ises to adjust 
ctive operatio

g wider usage 

oming from t
products th

ods attractive 
on on consum

ortant not only
tion with offer

microeconom
e is being ma
know the wh
ich clients ma

ade of wood a

has a significa
ning their off
ducts which 

ected answer 

ral (preferenti
nces. Questio
f materials oth
of products w

rs, and select
preferences a

ucts. 

39

09, 

nge 
the 

tors 
um, 
ing 

will 
s of 

t to 
ons 

e of 

the 
heir 
for 

mer 
y to 
red 

mics 
ade. 
hole 
ake 

are 

cant 
fer. 
are 

for 

ial) 
ons 
her 

were 

ted 
and 



40 

sele
answ

grou
high

wer

who
zł a

T

Hea
Nat
Aes
Sou
Eco
Fire
Mat
Eas
Hea
Env
Ren
Nat
Uni
Trad
Pest
Dur

 

The survey 
ected people. 
wers from the

Male respon
up of consum
her education.

In study sam
re between 20 

As far as mo
ose earnings s

and income ab

able 2. Consu

at insulation prop
tural defects of m
sthetic properties 
und insulation pro
ological use of ma
e resistance 
terial contribution
y renovation 

alth and safety pro
vironmental appro
newability of mat
turalness of mater
iqueness of mater
dition in material
t resistance  
rability, enduranc

embracing th
Socio-demog

e questionnaire

Table 1. S

Sex:                
                        
Age (years):    
                        
                        
Education:      
                        
                        
                        
Monthly net in
< 1500 
1500 – 2500 
> 2500 

ndents outnum
mers under an
.  
mple 56% of 
 and 25 years 
onthly net inc
stayed betwee
ove 2500 zł w

umer preferenc

Material p

erties 
material 

operties 
aterial 

n to the creation o

operties of mater
opriateness of ma
terial 
rial 
rial  
l use 

ce, resistance (firm

he whole coun
graphic charac
e was presente

Socio-demogr

Demographic da

female 
male 
20 – 25 
26 – 60 
   >60 
primary 
secondary 
higher (undergra
higher (postgrad

ncome (PLN): 

so

mbered femal
nalysis 58% h

respondents 
old. Older pe

come was conc
en 1500 zł and
was comparabl

ces - products

properties 

of enjoyable atmo

rial 
aterial  

mness) of materia

so

Intercathe

ntry was carri
cteristics of p
ed in table 1.

raphic profile 

ta 

aduate) 
duate) 

ource: own elabo

le ones and c
had secondary

were between
eople, those ov
cerned - domi
d 2500 zł. The
le. It amounte

features (grou
wall facing)

osphere and comf

al 

ource: own elabo

edra 27/2, 201

ied out on the
population und

of the consum

Consu

Quality 
45 
69 
42 
64 
8 
1 
4 

66 
43 

 
31 
48 
35 

oration 

constituted 60
ry education a

n 26 and 60 y
ver 60 constitu
ineering group
e share of peo

ed to 27% and

up of product

The share o
wood 
68 
63 
77 
81 
88 
49 

fort 98 
71 
98 

100 
98 
99 
85 
92 
0 

61 

oration 

11 

e population o
der the study 

mer panel 

umers 

[%] 
40 
60 
37 
56 
7 
1 
3 

58 
38 

 
27 
42 
31 

0% of all resp
and 38% of r

years old and
uted only 7% 
p of 42% was
ople with inco

d 31% respecti

s: windows, d

of people who pr
other 

of 114 random
on the basis 

pondents. In t
respondents h

d 37% of peop
. 

s made of peop
ome below 15
ively. 

doors, flooring

efer products [%
than wood 

32 
37 
23 
19 
12 
51 
2 

29 
2 
0 
2 
1 

15 
8 

100 
47 

mly 
 of 

the 
had 

ople 

ple 
500 

g, 

%] 



STU

mat

prod
feat
faci
grou
gen
mad

tabl
grou
maj
thei
resp

may
feat
78%

resp
com
and
natu
 

 

Table 3

Versatility of pr
Material contrib
Natural defects 
Aesthetic prope
Ecological use o
Fire resistance 
Durability, endu
Easy renovation
Health and safe
Environmental a
Renewability of
Naturalness of m
Uniqueness of m
Tradition in mat
Pest resistance  

UDY RESUL
In the quest

terials) would 
The results 

ducts or their
tures of produ
ing. In table 3
up: paper a pa

nerating energ
de a certain ch

Consumer p
les 2 and 3 it
ups of produ
jority of cons
ir low resistan
pect amounts t

Among the 
y name their 
tures are conc
% and 48% an

Among the 
pondents clea
mfort of usage
d impact on h
uralness, uniqu

3. Consumer p

Mate

roduct use  
bution to the crea
of material 

erties 
of material 

urance, resistance
n 
ty properties of m
appropriateness o
f material 
material 
material  
terial use 

LTS 
tionnaire resp
you like to pu
of questionna

r substitutes i
ucts under stud
3 - group furn
aperboard as 

gy compared w
hoice of wood
preferences -p
t may be dete
ucts embracin
sumers chose 
nce to pests. T
to 100%.  
significant fea
low fire-resis
cerned the sh

nd 52% respec
features of 

arly showed th
e, thermo insu

health and saf
queness and un

preferences -pr

rial properties 

tion of enjoyable

e (firmness) of m

material 
of material  

so

pondents were
urchase conce
aire study con
in respect to t
dy were prese
niture. In table
packaging ma
with fossil fu

den products o
products featu
ermined that f
ng: woodwork

wooden prod
The share of r

atures diminis
stance and the
hare of people
ctively. 

products in 
he advantage 
ulating, acous

fety of usage, 
niversality of u

 

Intercathe

roducts featur

e atmosphere in a 

aterial 

ource: own elabo

e asked: Whic
erning a specif
ncerning cons
their features 
nted divided i

e 4 - group: b
aterial. In tab
uels. In all tab
or their substitu
ures. Share of 
for the domin
k, floor and 
ducts. The ma
respondents p

shing the choi
e lack of resi
e preferring n

the group: b
of wooden p

stic and aesth
environmenta

usage. 

edra 27/2, 201

res (group of p

w

room 

oration 

ch product (m
fic product fea
sumer prefere

are presented
into groups: w

buildings and b
le 6 - group: 
bles percenta
tutes was deter
f people prefe
neering part o
mural materi

ain disadvanta
preferring othe

ice of wooden
istance to exte
non-wood pro

buildings and
products over
hetic features 
al usage of th

11 

products – fur
The share of peo

prefer product
wood oth

81 
99 
71 
98 
89 
32 
58 
76 
99 

100 
100 

99 
97 
99 
0 

made of wood
ature?  
ences when ch
d in tables 2 

windows, door
building mate
use of wood 
ge share of r
rmined. 
rring specific

of features un
ials as well 
age of woode
er than wood 

n materials by 
ernal factors. 

oducts was be

d building ma
r its substitute
as well as ec
he material, it

rniture) 
ople who 
ts [%] 
her than wood 

19 
1 

29 
2 

11 
68 
42 
24 
1 
0 
0 
1 
3 
1 

100 

en or non-wo

hoosing wood
to 6. In table

rs, flooring, w
erial. In table 
and biomass 
espondents w

products. Fro
der the study
as furniture t

en materials w
materials in t

respondents o
As far as tho

etween 57% a

aterial (table 
es in respect 
cological aspe
ts sustainabili

41

ood 

den 
e 2 

wall 
5 - 
for 

who 

om 
y in 
the 

was 
this 

one 
ose 
and 

4) 
to: 

ects 
ity, 



42 

M
Lo
Ea
He
So
Qu
Co
Na
Ae
Ec
Fi
Du
Ea
He
En
Re
Na
Un
Ve
Tr
Pe
Re

resi
perc
cost
resp

adv
pack
cert
sust
and
pack
exte

con
Apa
feat
rene
prod

 

Table 4. Cons

Material contributi
ow weight of mat
asy workability an
eat insulation pro
ound insulation pr
uicker and easier 
ost saving when l
atural defects of m
esthetic propertie
cological use of m
re resistance 
urability, enduran
asy renovation 
ealth and safety p
nvironmental app
enewability of ma
aturalness of mat
niqueness of mate
ersatility of mater
radition in materi
est resistance  
esistance against 

Among the 
istance to exte
ceive wooden
t reduction of
pondents prefe

When evalu
vantage over p
kaging was m
tain needs, w
tainability and

d renovation. A
kaging there 
ernal factors, c

In energy ap
nvenient for n
art from that, 
tures as: the p
ewing energy
duction. 

sumer preferen

Material pr

on to the creation
terial used for bui
nd formability of

operties 
roperties 
assembly of buil

living in the build
material 
es 
material 

nce, resistance (fi

properties of mate
propriateness of m
aterial 
terial 
erial  
rial use 
al use 

climatic conditio

features fav
ernal factors b
n products as 
f construction
erring wood a
uated by respo
packaging mad
made because
with natural 
d naturalness 
Among the fe
are: perishab
climatic facto
pplications w

natural enviro
the choice o

possibility of
y supplies and

nces - produc

roperties 

n of enjoyable atm
ilding 
f material 

lding components
ding 

irmness) of mater

erial 
material  

ons 

so

ouring the ch
both climatic 
more expensi

n investments.
amounts to 40%
ondents gener
de of non-woo
e they are ha

vices, aesth
of material, 

eatures having
ility and low 
rs and pests a

wood and biom
nment and of
f wood and b

f using and ut
d the possibil

Intercathe

ts features (gr
materials) 

mosphere 

s from material 

rial 

ource: own elabo

 

hoice of subs
and pests and
ive. When usi
 As to the po
% and those c
rally paper an
od materials (t
armless for p
hetical and 
its traditional

g negative imp
packaging re

s well as low 
mass are perc
f comparable 
biomass as th
tilizing residu
lity of reduci

 

edra 27/2, 201

roup of produc

The share o
wood

92
67
67
78
78
51
40
57
92

100
3
4

10
100

96
100

98
94
89
67
0
4

oration 

stitutes of wo
d the ease of 
ing them ther

ossibilities of 
choosing non-w
nd cardboard 
table 5). The c

people, univer
ecological v

l appearance 
mpact on the ch

esistance to d
fire-resistance

ceived by resp
 with fossil f

he source of e
ue following 
ing costs whe

11 

cts: buildings 

f people who pre
oth

ood there are
renovation. R

re are limited 
decreasing co
wood product
packaging ha

choice of pape
rsally used an
values, enviro
and the ease 
hoice of pape
eformation, lo
e. 
pondents as th
fuel calorific 
energy was m
burning proc

en using that 

and building 

fer products [%] 
her than wood 

8 
33 
33 
22 
22 
49 
60 
43 
8 
0 

97 
96 
90 
0 
4 
0 
2 
6 

11 
33 

100 
96 

e fire-resistan
Respondents a

possibilities 
osts the share
ts 60%. 
ave a significa
er and cardboa
nd adjustable 
onmental usa
of manipulati

er and cardboa
ow resistance

he fuel which
value (table 

made due to su
ess, the pace 
fuel for ener

nce, 
also 
for 

e of 

cant 
ard 
 to 
age 
ion 
ard 

e to 

h is 
6). 

uch 
 of 
rgy 



E
H
P
R
A
E
P
V
N
A
E
F
E
R
N
U
T
P
D

T

acce
24%
side
is p
of r
mad
acti
foss
 

 

Table 5. Co

Easy renovation  
Health and safety
Possibility to use
Resistance of pac
Ability of materia
Easy to manipula
Possibility to crea
Versatility of pac
Natural defects o
Aesthetic propert
Ecological use of
Fire resistance 
Environmental ap
Renewability of m
Naturalness of m
Uniqueness of ma
Tradition in pack
Pest resistance  
Durability, endur

Table 6. Consu

Environme
Heating va
Cost savin
Good avai
Easy storin
Repeated u
Production
Quick rene

In responde
essible. In thi

%, and fossil f
e of fossil fuel
pointing at fos
respondents m
de from bioma
ivities aiming
sil fuels in pro

nsumer prefer

Material 

y properties of pa
 packaging more 

ckaging material 
al to keep the form
ate with packagin
ate different shap
ckaging use 
f packaging mate
ties 
f material 

ppropriateness of
material 

material 
aterial  

kaging material us

rance, resistance (

umer preferenc
for g

Material p

ental impact 
alue of fuel 
ng in using fuel fo
ilability of fuel 
ng and manipulat
use of fuel waste 
n of greenhouse g
ewability of resou

ents’ opinion
is respect the 
fuel to 76%. 
ls and 82% of
sil fuels as be

might have hap
ass (biodiesel)

g at the reduc
ofessional ene

rences - produ
as pa

properties 

ckaging for peop
time without rep

m of packaging 
ng 
pes of packaging f

erial 

f material  

se 

(firmness) of pack

ces - products
enerating ene

properties 

or energy product

tion with fuel 

gases when using
urce 

n fuel genera
share of peo
Due to the ea

f those under s
eneficial in res
ppened due to
) or frequent d
tion of carbo
rgy sector. 

 

Intercathe

ucts features (g
ackaging mate

le 
paration 

from the material

kaging material 
source: own ela

s features (gro
rgy compared

The

tion 

g fuel 

source: own ela
 

ated from wo
ple preferring
ase of storage
study gave suc
spect to the pr

o the misinterp
disasters in a f

on dioxide and

edra 27/2, 201

group of prod
erial) 

The share o
wood

l 

1

1
1
1

aboration 

oup of product
d with fossil fu
e share of people

wood 
97 
51 
68 
24 
18 
97 
6 

100 
aboration 

ood and biom
g fuel from w
e and transpor
ch answer. Di
roduction of g
pretation of in
form of forest
d other green

11 

ducts: paper a 

f people who pre
d oth
67 
87 
4 

11 
36 
57 
74 
80 
88 
92 
00 
0 

00 
00 
00 
73 
90 
3 
2 

ts: use of woo
uels) 
e who  prefer prod

other than

4
3
7
8

9

mass is how
wood and biom
rt the choice i
ifficult to und
greenhouse ga
ncreasing shar
t fires world-w
nhouse gases 

paperboard 

fer products [%] 
her than wood 

33 
13 
96 
89 
64 
43 
26 
20 
12 
8 
0 

100 
100 
100 
100 

27 
10 
97 
98 

d and biomass

ducts [%] 
n wood 

3 
49 
32 
76 
82 
3 

94 
0 

wever not eas
mass amounts
is clearly on t
erstand howev

ases. This cho
re of liquid fu
wide and expli
emissions usi

43

s 

sily 
s to 
the 
ver 

oice 
uels 
icit 
ing 



44 

CO

the 
func
con
app

of w
foll
natu

very
woo
utili

LIT
Gol
drze
Lis 
War
Lis 
Maz
Palu
prod
 

This 
cons

ente
ente
mea
dev
used
man

INT

will
lead
„hip
para

     
8 Ing

 

ONCLUSION 
The results o

five selected 
ctional featur

nditions, beca
plications cons

Those advan
wood and wo
owing its app
ural environm

Wood in its
y end of our 
oden coffin , b
ization which 

TERATURE 
liwąs E. (2003
ewnego. Przem
W.: Drewno j
rszawa 25.07.2
W. (2009): Pod
zurek-Łopacińs
uš H., Lis W., 
ducts and furni

work was made
sumer attitudes to

 

Miroslav 

INN

Abstract:
erprise and c
erprise. Expan
an, that ente

veloping sourc
d source, tha
nagement. 

Key words:

TRODUCTIO
Managing c

l become an a
d to staff each
p” people in t
amount to the

                  
g. Miroslav Malák

 
of the survey 
groups of pro

res. Wood de
ause of its ec
stitutes a valua
ntages should 
ood-based ma
plication peri

ment.  
s applications 
existence. Lit
beginning fro
is harmless fo

, 2004): Prom
mysł Drzewny, 
jako źródło en
2011, s. 58, tab
daż i ceny drew
ska K., Sobociń
Maťová H., K

iture. Intercathe
e within the Slov
owards wood prod

Malák8 

NOVATIVE
F

 The paper is
concentrates a
nsion of globa
erprises mana
ces (material, 
at is phenom

: knowledge m

ON 
corporate know
active part of 
h share acquir
their heads. T

eir property, to

                  
k, PhD., Prešovsk

concerning co
oducts show t
spite of its ra
cological, rec
able and unive
become the b

aterials in eve
od easy for u

and due to it
terally and fig

om constructio
for natural env

mocja drewna w
cz. 1 - 54, 2; cz

nergii odnawial
. 21, ryc. 27, po
wna w pierwszy
ńska M.: (2008

Kaputa V., Popy
edra No 27. ISS
vak Research and
ducts. 

E APPROAC
OR ENTER

s concerning t
attention for 
alization inclin
agement mus
financial, lab

menon knowl

management, k

wledge can be
f the people -
ed informatio

They are the r
o which nobod

        
ká univerzita, Fak

Intercathe

onsumer prefe
that it is highl
ather low fire
cycling and a
ersal usable m
background fo
eryday life, g
utilization, wh

s unique featu
guratively fro
on application
vironment. 

w budownictwi
z. 2 - 55, 2. 
lnej. Ekspertyz
oz. bibl. 69. 
ym półroczu 20
8): Badania ma
yk W., Parobek
SN 1640-3622
d Development A

CHES TO M
RPRISE KN

the theoretical
knowledge, 

ne of enterpri
st to concen
bour power), b
ledge, which 

knowledge, kn

e effective on
their work ha
n and knowle

result of their 
dy can interfer

kulta manažment

edra 27/2, 201

ferences when
ly appreciated
e-resistance an
aesthetic featu

material.  
or the promoti
generally as a
hat happens w

ures is human
om a wooden 
ns, durability a

ie mieszkaniow

za. Dyrekcja G

009 roku. Prze
arketingowe. M
k J. (2011): En
. Poznań 2011 

Agency under the

MANAGING
NOWLEDGE

l approaches t
which are th

ises deal also 
ntrates attenti
but also up to
is nowaday

nowledge syst

nly if it is not
abits, culture. 
edge. But this 

training, exp
ere. To achieve

tu, Ul. 17.novemb

11 

making a cho
d due to its nu
nd low resist
ures and the 

on of versatile
a user-friendly
without exces

n-friendly from
rattle, cot an

and usability 

wym szansą dl

Generalna Lasó

emysł Drzewny
Marketing i Ryn
nd users’ prefer
(w druku) 

e contract SK-PL

G PRINCIP
E 
to knowledge
he most valu
lesser import
on not only 
o now a lesse
s known as 

tem 

t declared as a
Knowledge m
is not so easy

perience and o
e this, the wor

bra, Prešov, mala

oice of wood 
umerous positi
ance to weath

universality 

e forms of usa
y material , a
ssive damage 

m birth until t
d cradle up to
and ending w

la sektora leśn

ów Państwowy

y, 60, 7-8. 
nek, 15,12. 
rences for join

L-0065-09 Survey

LE  

management
uable capital 
ant areas, whi

for tradition
er important a

the knowled

a concept, bu
management h
y. Knowledge
opportunities 
rkers voluntar

ak@unipo.sk 

for 
tive 
her 
of 

age 
and 
e to 

the 
o a 

with 

no–

ych. 

nery 

y of 

t of 
of 

hich 
nal 
and 
dge 

ut it 
has 
e of 
are 
rily 



shar
exp

A K

resu
coll
runn
from
plan
com
to in

com
cap
cap
high
prod
thin
prov

opp
com
dev
kno

 

 

re their know
plain the impor

KNOWLEDG
KNOWL

Knowledge 
ulting in effi
lection, gathe
ning establish
m them requi
nning and the

mpany to those
ncrease emplo

Human, kno
mpany, but it i
ital, ie It goes
ital can be ag
her education,
ducts in their 

ngs happening
vide competit

Knowledge 
portunities in 
mpany can no
velop, improv
owledge-driven

wledge, the en
rtance of know

GE MANAGE
EDGE 
management 
cient use of 

ering, sorting,
hment in a way
ired a specific
e like. The r
e who need, th
oyee performa
owledge capi
is not the sam
s into the bus
gile as well as
, titled academ
manufacture, 

g around me 
tive advantage
Capital worn 
their brains w

ot privatize kn
ve and manag
n enterprise k

nterprise shou
wledge, not on

EMENT COR

is becoming 
existing and

 storage and 
y that will hel
c area, such a
role of know
hem where th
ance, but also 
ital is increa

me. Not everyo
siness process
s skilled work
mic staff, but t

sale, financin
stand, changi

e for your com
by people in h
worked. It is
nowledge, bu
ge them in 

knowledge por

Fig.1 Structur

 

Intercathe

ld first allow 
nly for themse

RPORATE G

more commo
d familiar inf

presentation 
p employees a
as to solve pr

wledge manag
hey need, when

the whole bus
singly regard
one is in the p
s as a crucial 
ker or expert 
they are peopl
ng, for develop
ing them to a

mpany. 
his head. This
 a unique fea

uy, or simply 
their environ
rtal and its stru

re of the know

edra 27/2, 201

w their employ
elves but also 

GOVERNAN

on term. It is
formation tec
of relevant i

and managers
roblems in in

gement is to 
n they need it
siness. 
ded as the m
process of val
value-factor. 
creative man
le who use the
pment of the c
actively parti

s is a result of
ature of its b
take. But it 

nment. This i
ucture is show

wledge portal

11 

yees to develo
for the enterp

CE IN THE 

a natural rev
chnologies th
information i
s gather impor
nvestment dec
make knowle

t in a form in 

most valuable 
lue-creating n
The bearer o
ager. It is not
eir knowledge
company and 
cipate. They 

f their training
bearer, it is h

may allow i
is the knowl

wn. (Fig. 1) 

 

op, improve a
prise as a whol

volutionary st
at facilitate t
n a knowledg
rtant informati
cisions, strateg
edge within t
which they ne

capital for t
ature of creati
f the knowled
t only a layer 
e to develop n
so on, and lea
are people w

g, experience a
his property. N
ts employees 
ledge capital 

45

and 
le. 

tep, 
the 
ge-
ion 

egic 
the 
eed 

the 
tive 
dge 
r of 
new 
ave 

who 

and 
No 
 to 
in 



46 

DR

cate
exis
(tec
succ
kno

 
 
 
 

OP

com
emp
tech
kno

 
 

For

 
 

 

 

DE

the 
 
 
 
 
 
 
 
 

who

 

RAFT OPTIM
COMPAN

Knowledge 
egorize and m
sts in enterpri
chnology supp
cessful manag

owledge system
Knowledge 

localization an
definition of a
building a kno
use of techniq

TIONS LOC
Information 

ming into dire
ployees and m
hnology in its 
ow: 
knowledge ab
the owner's kn

rms and conve
Knowledge 

the tacit, 
the explicit. 

The nature o
If the knowle
the direct shar
try them "in" 
On the contra
technology in

TERMINING
KNOWL

In a knowled
knowledge sy
selection of a 
the creation o
the project for
to establish ru
defining how 
define the acc
maintaining a
evaluation of 

In addition, 
o represents a 

MIZATION A
NY 

management
make available
ises and they

ported) to allow
gement of kn
m in the enter
management 

and identificati
activities nece
owledge mana
ques for know

CATED AND 
between pro

ect contact. T
many of them
information s

bout the existe
nowledge and
ersion of know
can be divide

of knowledge 
dge will be „m
ring of people
technology st

ary, if the know
n other more s

G THE ACTI
EDGE 
dge-based cor
ystem, it is ma

particular sys
of hardware an
r implementat
ules and proce
the fulfillmen

cess rights to k
a knowledge d
f the use of cos

the difficult b
special proce

APPROACHE

t represents a
e information

y are always 
w for process

nowledge in b
rprise.  
involves: 
ion of knowle
essary for the 
agement syste

wledge manage

IDENTIFIE
cesses the inf

The main sou
m in a struc
systems datab

ence and locat
d what is their 
wledge 
ed in terms of t

has an impact
more tacit“, th
e. It is good to
tore. 
wledge is mor
tructured form

IVITIES RE

rporate govern
ainly the follow
stem of knowl
nd software str
tion and integ
edures for crea
nt database, 
knowledge, 
database, 
sts and benefit
but necessary 
ess ensuring m

Intercathe

ES TO KNOW

a technology 
n and experien
scattered amo
ing, storage, d

business, you 

edge in busine
knowledge m

em, 
ement in know

D KNOWLE
formation, wh
urce knowled
tured or unst

bases. If we ha

tion, 
level of confi

the form: 

t on the excha
he more should
o try to expres

re explicit, the
ms. 

QUIRED FO

nance is neces
wing activitie
ledge manage
ructures for kn
ration of know
ating a knowle

ts associated w
task is the int

medziprocesov

edra 27/2, 201

WLEDGE M

 which allow
nce gathered 
ong the peopl
disclosure and
need to think

ess, 
management bu

wledge manag

EDGE IN EN
hich usually a

dge of each c
tructured form
ave knowledg

fidentiality and

ange. 
d be focused o

ss such knowle

e easier it will

OR CORPOR

ssary to ensure
es: 
ement, 
nowledge man
wledge manag
edge database

with knowled
tegration of kn
vú communica

11 

MANAGEME

ws to capture
in the compa

le, but not al
d disseminatio
k about by im

usiness, 

gement system

NTERPRISE 
acquire good 
company in t
mat imposed 
e of control is

d access to the

on technologie
edge of techno

l be stored in d

RATE GOVE

e the main act

nagement syst
gement, 
e, 

ge manageme
nowledge thro
ation. 

NT 

e, store, sear
any. Knowled
lways controll
on. Therefore t
mplementing t

m. 

staff, with th
he minds of 
by informati

s so important

em. 

es that facilita
ology itself, or

depots or 

RNANCE 

tivities related

tem, 

ent system. 
ough a mediat

rch, 
dge 
lled 
the 
the 

hem 
its 

ion 
t to 

ate 
or 

d to 

tor, 



BU

syst

sala
syst
part
shor
its c
solu
and

diff
faci
syst

dec

obta
alre
ofte
sens
tran
con

TH

info

info

bus
The

bec
to h
rele

acco
kno

info
proc
gain
of a

 

ILDING KN
In a knowle

tem that can b
o Transac
Its aim is to 

aries, various 
tems for contr
t of the overal
rtly thereafter
clear specific
ution covering
d HR), called E

o Manage
Its main rol

ferent tempora
ilitate process
tem, like the T

o Decisio
It is an exte

ision-making 
Executive In
It covers al

aining docum
eady rarely us
en confused co
se, mainly be

nslated as MI
ncept, Busines

HE USE OF T
MANAGE

In the corp
ormation proc

The docume
ormation in a s

Workflow - 
iness process

ey can be divid
Word proce

ause that large
have technolog
evant informat

Classificatio
ording to de

owledge. 
Mining for 

ormation that
cesses. This t
ned could be u
application in 

NOWLEDGE 
edge-based co
be classified as
ction System -
automate the 
registration 

rol of technolo
ll processing i
r. This type of
cation and bo
g most of the 
ERP - Enterpr
ement Informa
le is to provid
al, spatial and
s control subo
TPS system be
on-Support Sys
ension of the 
executives. 

nformation Sy
ll previous sy
ents for strate
ed and it grad
oncepts of M
ecause the co

IS) is necessa
s Intelligence

TECHNIQUE
EMENT SYS

porate knowle
essing. Freque
ent managem
structured or s

Workflow t
es. Applicatio
ded into a coll
essing - word
e amount of k
gies that allow
tion within a r
on of knowled
efined criteria

knowledge - 
t was previo
type of knowl
used in decisi
business proc

MANAGEM
orporate gove
s follows to: 
- Transaction 
processing of
systems, ware
ogical process
in this system 
f system is cu
ok character. 
areas of busi

rise Resource 
ation System M
de managers o
d other aspect
ordinate units.
elongs to the E
stem DSS 
MIS. It is int

ystem EIS - an
ystems. We 

egic decision-m
dually in this 
IS, DSS and 
oncept of EI

ary to distingu
, which includ

ES FOR KNO
STEM 
edge managem
ently they are

ment - docum
semi-structure
technologies 
ons of this ty
laborative pro
d processing 
knowledge is s
w comprehens
reasonable tim
dge - large am
a. This class

to obtain in
ously unknow
ledge must be
on making. It

cesses, which i

Intercathe

MENT SYSTE
ernance is ess

Processing Sy
f routine tasks
ehouse manag
ses in real tim
is already car

urrently the m
In the event

iness activitie
Planning - ER
MIS 
of various sur
ts, mainly to 
. An input the
ERP system. 

tended mainly

n information 
can say that,
making in fina
field replaces
EIS (especial

IS into the S
uish subtle v
des the MIS, D

OWLEDGE M

ment system 
: 

ment managem
ed form. 
are used to 

ype and keep 
oduction. 

is an integra
stored in text f
sive set of pro
me. 
mounts of data 

sification (ta

nformation ab
wn and allow
e based on va
t also acquired
in turn will be

edra 27/2, 201

EM 
sential to crea

ystem TPS 
s, which inclu
gement, etc. 

me. A typical a
rried out or w

most developed
t that the tran
es (especially 
RP system. 

urveys and rep
supply inform

e data from t

y for a variety

system for top
, unlike prev
ancial and per
s the concept 
ly the concep

Slovak langua
variations betw
DSS and EIS.

MANAGEME

uses a numb

ment allows y

control the f
records of ch

al part of the
form, for their

ocess, or set of

a require speci
axonomy) allo

bout functiona
ws for better
alid and correc
d the followin
enefit. 

11 

ate a knowled

de - bookkeep
Sometimes y

attribute is the
hen entering d

d and expande
nsaction syste
manufacturin

ports aggregat
mation to dec
the transaction

y of analysis 

p managemen
vious systems
rsonnel areas. 
of DSS. Alth

pt of MIS is u
age is someti
ween them. A

ENT IN KNO

ber of techni

you to use d

flow of infor
hanges to bus

e knowledge 
r rapid disclos
f documents i

ial way of ma
ows you to 

al dependenc
r follow-up d
ct data so tha

ng knowledge 

dge manageme

ping, payroll a
you also inclu
e fact that a lar
data respectiv
ed mainly due
em is a modu
g, sales, finan

ted according
cision by him
nal system. M

and their use

nt 
s is suitable 

The term EIS
ough in pract
sed in a broad
imes incorrec

A relatively n

OWLEDGE 

ques that allo

ata representi

rmation throu
siness process

system, main
sure is necessa
n order to loc

apping (imagin
quickly gath

ies between t
decision-maki

at the knowled
must be capab

47

ment 

and 
ude 
rge 

vely 
e to 
ular 
nce 

g to 
m to 
MIS 

e in 

for 
S is 
tice 
der 
ctly 
new 

low 

ing 

ugh 
ses. 

nly 
ary 

cate 

ng) 
her 

the 
ing 
dge 
able 



48 

CO

bus
valu
the 
supp
inte
ope
whi
imp

tech
the 

LIT
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

prod
wel
gain
Dev

     
9 dr 
Depa
61 8

 

ONCLUSION 
Without a c

iness in a tur
uable corporat
benefits of th
ports the pr

ellectual capit
eration of a kn
ich together w
plement their p

The explosi
hnologies and 
world of com

TERATURE 
Malák M., Še
systems. In:In
Trebuňa P.: U
modely, tech
molodezi. Ufa
Trebuňa P.: M
č. 4 (2011), s.
Trebuňa P.: 
systémov. In:
1336-7773. 
Kováč J., Ká
In: Intercathe
Kardoš F. [e
flexible shaft 
Lis W.: Usab
ISSN 1640-36
Medvecká-Be
Transfer inov
Vidová J.: Us
No. 21 (2005)

Elżbieta M

PROSPEC
OF PR

Abstract: T
ducts and tim
ll as conventi
ned by pellet
velopment pro

                  
inż. Elżbieta Mik
artment of Econo
48 74 26, emikola

 
continuous cy
rbulent enviro
te assets. Pres

he trend of kn
rocess of tran
al will not on
nowledge soc
with other ing
products or se
ion of new k
marketing pr

mpetitive edge,

ebo J.: Applic
ntercathedra. N
Use of risk a
hnologii. 10. 
fa, Ugatu 2010
Modelovanie s
. 4-6. ISSN 13
Uplatnenie m
: Fórum mana

dárová J.: Sel
dra No. 26 (2

et al.]: Invest
coupling. In: 

bility of cost 
622. 
eňová S.: Náv

vácií. Č. 16 (20
sing cost man
), p. 157-161. 

Mikołajczak

CTS OF PEL
RICE INCR

The increase 
mber fuels has
ional energy 
t due to high
ospects of that

                  
kołajczak, dr inż
omic and Wood I
aj@up.poznan.pl

ycle of discov
onment to com
sent trends sho
nowledge man
nsition to kn
nly competitiv
ciety. Creative
redients contr

ervices on the 
knowledge, e
epare any com
, unless it is ab

ation of innov
No. 24 (2008)
as part of the 

mezdunarod
0, p. 162-166. 
systémov výk
335-2938. 
modelovania v
ažéra - teória 

lected innovat
010), p. 38-42
tigation of ga
Pneumatyka. 
– effectivene

vrh úprav pre
010), s. 197-1
nagement to in

ISSN 1640-3

k, Katarzyn

LLET MAR
REASE IN C

in interest in
s been genera
sources price
h stability an
t thoroughly m

        
ż. Katarzyna Myd
Industry Managem
l, kmydlarz@up.p

Intercathe

very, sharing
mpete, becaus
ow a voluntary
nagement by b
nowledge-bas
ve advantage 
e potential of 
ribute to its o
market. 
specially in t

mpany, regard
ble to develop

vation method
), p. 159-162. 

decision-mak
dnaja konfere
ISBN 978-5-9
onnosti podni

v návrhu, ria
a prax v riad

tive methods 
2. ISSN 1640-
aseous mediu
Vol. 62, no. 1

ess analysis. I

vodového me
98. ISSN 133
ncrease effect

3622. 

na Mydlarz,

RKET DEVE
CONVENTIO

n firewood, w
ated by growi
 rise. In rece

nd the possib
modern ecolog

dlarz, dr inż. Wło
ment, Wojska Pol
poznan.pl, wpopy

edra 27/2, 201

g and using k
se that knowl
y exchange of
businesses. It 
sed enterprise
but also a pr
the company

overall success

the areas of 
dless of wheth
p, adapt to, bu

ds and techniq
ISSN 1640-36

king. In: Upra
encija s elem
904122-28-7.
ikov. In: Stroj

adení, výkonn
dení podniku.

and techniqu
-3622. 

um state chan
1 (2007), p. 34
In: Intercathe

echanizmu pri
37-7094. 
tiveness of th

, Włodzimie

ELOPMENT
ONAL ENE

wooden resid
ing ecological
ent years ever
bility of auto
gical fuel to a

odzimierz Popyk,
lskiego 38/42, 60

yk@up.poznan.pl

11 

knowledge is 
edge is now 
f knowledge a
was such a po
e in which 
recondition fo

y is a branch o
s to its ability

communicati
er with us or a

ut above all to 

ques at project
622. 
avlenie ekono
mentami nau
 
járstvo. Strojír

nosti a zlepše
. Č. 1 (2010),

ues of the lean

nge in pneum
4-36. ISSN 14
edra. No. 22 (

i zvýšení výk

e company. In

erz Popyk9 

T IN THE C
ERGY SOUR

due and post 
l awareness o
r more signif

omation of co
a large extend

 Poznań Univers
0-627 Poznań, Po

not an existi
one of the m

and awareness
ositive approa
knowledge a

or the success
of the compan

y to produce a

ions, producti
anywhere else
learn. 

tion of assemb

omikoj. Metod
ucnoj skoly d

renství. Roč. 

ení produkčný
, s. 52-54. ISS

n manufacturin

matic element 
426-6644. 
(2006), p.91-9

onu pohonu. 

n: Intercathed

CONTEXT  
RCES 

production b
of the society 
ficance has be
o-firing proce
d are condition

sity of Life Scienc
oland, tel./fax: 00

ing 
most 
s of 
ach 
and 
sful 
ny, 
and 

ion 
e in 

bly 

dy, 
dla 

15, 

ých 
SN 

ng. 

of 

93. 

In: 

dra. 

by-
y as 
een 
ess. 
ned 

ces, 
0 48 



by p
betw
the 
exp
pell

INT

con
Non
for 
supp

PEL

prod
dete
pric
the 
000
con
as o
situ
Ave
200
und
slig
show
figu

in p
obs
star
seas

 

price of heat 
ween 2004 an

period betw
ploitation cost 
let has been de

Key words:

TRODUCTIO
One of the 

nventional fue
n-trivial influe
at least partia
ply of those fu

LLET PRICE
Basic criter

duction profi
ermined by po
ce (280 PLN/t
time had to a

0 t) favoured 
nsumption grew
of 2005 made

uation was cr
erage pellet p
06/2007 lower
derwent some 
ghtly decreased
wn by data c

ure 1. 

F

Subsequent 
prices also ca
erved annuall

rted to decreas
sonal increase

unit generate
nd 2010 has be
een 2001 an
of heat unit 

etermined. 
: ecological fu

ON 
key reasons f
ls as well as t
ence on the se
al independenc
fuels and most

ES ON DOM
ria taken into 
itability analy
ossible to obta
t) was rather u
abort their act

this type of
w four times r
e pellet an at

reated on Pol
prices reache
red the pace o

stabilization 
d. Declining t

concerning pe

Fig. 1. Pellet p
Source: ow

months of 20
aused by the 
ly. Yet in wi
se in Novemb
e in pellet pric

ed from it. In 
een carried ou

nd 2010 have
derived from

uels, pellet, co

for interest in
the undesirab

earch for altern
ce from gas an
t of all a const

MESTIC MAR
consideration

ysis accountin
ain prices of th
unprofitable. 
tivities. Also l
f investment. 
reaching 25 0
ttractive fuel.
lish market s
ed 650 PLN/
of increase in 
and pellet pr

trend was furt
ellet prices be

prices in Polan
wn elaboration on

007 in compar
end of heati

inter of 2008/
ber. This tende
ces was record

Intercathe

the article pe
ut as well as in
e been presen

m various fuel

onventional en

n modern ecol
le impact the 
native sources
nd oil import f
tant increase in

RKET 
n by an entre
ng for both 
he final produ
Many entrepr
limited numb
Some impro

000 t [Wach 2
. From May 
similarly to th
/t. High pric
pellet stoves 

rices in Decem
ther strengthe

etween Januar

nd from Januar
n the basis of data

rison with 200
ing season. S
/2009 due to 
ency lasted til
ded further str

edra 27/2, 201

ellet price ana
ncrease in pric
nted. Followi
s profitability

nergy sources,

logical fuels 
process of th

s of energy ha
from unstable
n prices of co

epreneur whe
investment c

uct. In 2004 pe
reneurs who u
ber of consum
ovement took
2006]. Visible 

till Novembe
the European 
ce and excep

and pellet its
mber 2006 fo
ened from the 
ry 2007 and D

ry 2007 till D
a from [Pellet Ma

06 resulted in
Seasonal chan

word-wide e
ll July 2009. I
rengthened by

11 

alysis on the d
ces of other e
ng the calcu

y of their usag

 price of heat 

lies in the fea
heir burning h
as also been pl
e and price-wi
nventional fue

en deciding o
costs and pro
ellet productio
undertook pell

mers (consump
k place in 20

growth in oil
er 2006 a ver

market of p
ptionally mild
self. Due to th
or the first tim

first months 
December 20

ecember 2010
arket Data 2011] 

n approximatel
nges of pellet
economic slum
n subsequent 
 exceptionally

domestic mark
nergy sources
lation of use
ge in relation

unit 

ar of exhausti
as on biosphe
layed by an ur
se unpredictab
els. 

on investment
ofits from sa
on due to its lo
let production

ption in 2004 
005 when pel

prices observ
ry advantageo
pellet produce
d winter seas
hat pellet mark
me in 18 mon
of 2007, what
10, presented

0 

ly 20% decrea
t prices may 
mp pellet pric
months gradu

y long and fro

49

rket 
s in 
eful 
n to 

ing 
ere. 
rge 

able 

t is 
ales 
low 
n at 
- 6 
llet 
ved 
ous 
ers. 
son 
rket 
nths 
at is 
d in 

 

ase 
be 

ces 
ual, 
osty 



50 

win
corr
aga
furt
saw
resu
pay
grew

INC

only
sour
alte
pric
pric

N
L
v
C
P
D

 

 

wha
und
from
mar
chan

 

nter. Its price
responding pe
in reaching th
ther strengthe

wmill by-produ
ult the most e
ying 15,2% m
w reaching the

CREASE IN 
Increase

y by growing 
rces. In curr

ernative for nu
ces of selected
ces embraced 

Type of fuel 
Electric energy [P
Natural gas [PLN

Liquified petroleu
volume 11 kg 2
Coal [PLN/t] 
Petrol [PLN/l] 
Diesel [PLN/l] 

Fig. 2. Increa
Source: own 

In the analy
at is illustrated
der analysis gr
m 2010 was ju
rket. At the ti
nged the leas

e in January 
eriod of the p
he level of 14
ened by the f
ucts – basic r
expensive pel
ore than in th
e level of 185

PRICES OF 
e of interest in

ecological aw
rent situation 
umerous conv
d fuels betwee
transport fuel

Table 1.

PLN/kWh] 
N/m3] 
um gas (LPG) 
27,2 l*  

Source: own
[ww

ase in prices of
elaboration on th

yzed period, a
d by Figure 2
rew almost 3 t
uxtaposed wit
ime prices of 
st and their gr

2010 amou
previous year
48 EUR/t in J
forecast of lon
aw material f
llet (174 EUR
he previous ye
 EUR/t. 

OTHER EN
n firewood, po
wareness of th

timber and 
ventional sour
en 2001 and 2
s: petrol by 45

 Prices of sele
2001 2002

0,36 0
1,22 1
2,8

(30,80)
2

(28,2
422,23 444

3,17 3
2,56 2

* between 

n elaboration bas
ww.bankier.pl/inw

f selected ener
he basis of data f

all sources of
2. The highest
times. Similar
th the price fro
oil and firew

rowth amount

Intercathe

unted to 160 
r. From Febru
July 2010. La
ng and frosty
for the produc
R/t) from 200
ear. In the fol

NERGY SOUR
ost production 
he society but
timber fuels 

rces of energy
010. Data fro
5% and fuel o

ected fuels bet
2 2003 2004
,38 0,4 0,4
,31 1,35 1,4
,57
27) 29,37 31,5

,27 443,92 459,
,20 3,37 3,7
,60 2,83 3,2

2001-2002 – 1 kg

ed on [Ceny w go
westowanie/notow

rgy carriers be
from Central Stat

f energy in Po
t increase was
r increase was
om 2003 the y

wood grew at 
ted to 64%. W

edra 27/2, 201

EUR/t and 
uary 2010 pe
ater in autumn
y winter and 
ction of pellet
07 consumer p
llowing mont

RCES 
n wood waste 
t also the incr

become a c
y. This thesis

om table 1 sho
oil by almost 6

tween 2001 an
4 2005 2006 2

41 0,42 0,44
40 1,44 1,85

1 36,1 39,98 4

,6 470,3
3

491,5
4

5
76 4,03 4,00
21 3,78 3,94

g of liquified gas

ospodarce narodo
wania/macro.htm

etween 2001-
tistical Office and

oland underw
s recorded by 
s observed in t
year when thi
slightly lower

While prices o

11 

was 11,1% 
llet prices be
n increase in 
linked to it r

t and wooden 
purchased in 
hs of new ye

and timber fu
ease in prices

cheaper and m
 is confirmed

ows that the lo
67%.  

nd 2010 
2007 2008 200
0,45 0,5 0,
2,01 2,23 2,

40,41 44,10 54,

523,4
0

604,4
2

693
4,25 4,36 4,
3,76 3,92 3,

owej 2009, 2010]
ml] 

2010 (where 2
d the price lists of

went drastic in
coke. Its pric

the price of pe
s fuel was lau
r pace. Electr
of natural gas

higher than 
egan to decrea
pellet price w
rise in prices 
briquettes. A
December 20
ar its prices s

els is caused n
s of other ener
more ecologi

d by the table 
owest increase

09 2010 2010
(54 0,59 163,

39 2,47 202,

40 61,47 199,

3,1 740,3
0

175,
21 4,58 145,
72 4,27 166,

], 

2001=100%) 
f energy producer

ncrease in pric
ces in the peri
ellet yet its pr

unched on Pol
ric energy pric

doubled. In t

in 
ase 

was 
of 

As a 
010 
still 

not 
rgy 
ical 
e of 
e in 

0 
,89
,46

,58

,33
,43
,80

rs 

ces 
iod 
rice 
lish 
ces 
the 



upc
elec

TH

tend
also
form

whe
Ku 
cjp 
Qw 
η k  

The
coa
sup
reas
mor
and
pell
and

imp
firew

Ta

firew
woo
 (pel
cube
coal 
natur
fuel 
liqui
elect
elect

CO
1. 

 

coming years 
ctric energy an

HE COMPAR
ENERGY

To evaluate
dencies. Deter
o called usefu
mula: 

ere: 
– cost of ob
– price of f
– fuel calor

 – heating sy
In table 2 th

e data shows 
l. Heating w
ervision of fu
sons may be a
re expensive n

d homogenous
let taking into

d slightly less e
The compar

provement in 
wood heating

able 2. Cost o

Type of fue

wood 
den briquettes 
llety) pellet 
e coal second clas

ral gas GZ 35/GZ
oil 
id gas 
tric energy night t
tric energy 24h ta

ONCLUSION
Pellet prices i
producers jus

one may pre
nd fuel oil wil

RISON OF CO
Y SOURCES 
e the efficien
rmining the fu
ul heat unit [

w

jp
u Q

c
K

η×
=

btaining usefu
fuel unit [PLN
rific value [GJ
ystem efficien

he costs of exp
that the cheap

with pea coal
furnace. 20% 
an alternative 
natural gas. In
s fuel become
 account high
expensive fue
rison of explo
pellet utiliza

g systems prov

of heat unit gen
compa

el 
C

200

ss 

Z 50* 

tarrif G12 
arrif G11 1

Sourc

S 
in Poland, bet
tifying investm

edict that the 
ll be growing.

OSTS GAINE

ncy of one e
full cost of ob
[Bal, Piechoc

kη
 

ul heat unit [PL
N/t] or [PLN/m
J/t] or GJ/m³],
ncy [%] 
ploiting heat u
pest biofuels 
 or firewood
more expens
for 18% to 2

n heating seas
e competitive 
her efficiency o
el than briquet
oitation costs 
ation. During 
ved to be chea

nerated from v
ared with 2005

Cost of generating

05/06 2007/08
17,68 22,70
29,60 32,49
35,19 38,76
19,29 24,68
30,38 27,53
45,86 49,51
78,83 88,50
90,35 104,64
60,00 83,33

106,00 122,00

ce: own elaborati

tween 2007 an
ment in this fi

Intercathe

tendency wi

ED FROM O

nergy source
tained heat un

cki 2006]. Its 

LN/GJ], 
m³], 
, 

unit obtained 
and simultan

d is slightly 
sive than tim
6% cheaper c
son 2010/201
for wooden 

of pellet-fed h
ttes. 
of heat unit o
heating seaso

aper than pelle

various types 
5/06, 2007/08

g useful heat unit

2008/09 2009
30,61 36
35,31 45
41,34 45
30,86 35
34,29 38
61,04 64
82,12 94

123,58 104
105,56 111
130,56 133

ion on the basis o

nd 2010, reach
ield. 

edra 27/2, 201

ill continue an

ONE HEAT U

e it is not su
nit requires sp

value is det

from various 
neously the ch

more expens
mber wooden 
coal, and due 
1 for the first
briquettes. Si

heating system

obtained from
on 2010/2011
et systems. 

of fuels durin
8, 2008/09, 20

t  [PLN/GJ] 

9/10 2010/11
6,47 45,29
5,75 54,17
5,22 53,62
5,71 42,86
8,46 45,71
4,70 66,84
4,84 96,90
4,52 108,90
1,11 119,44
3,33 138,89

of producers aver

hed the level 

11 

nd the prices

UNIT FROM 

ufficient to an
pecifying its e
termined usin

 

sources have 
heapest energy
sive yet it re
briquettes du
to economic r

t time pellet –
imilar price o
ms made pelle

m various fuel
1 only cumbe

ng heating sea
09/10 

Price equivale
obtained from p

heat unit 
2009/10 2010/

0,81
1,01
1,00
0,79
0,85
1,43
2,10
2,31
2,46
2,95

rage prices 

which was sa

s of natural g

VARIOUS 

nalyze its pr
exploitation c

ng the followi

(1) 

been compar
y source is cu
equires consta
ue to ecologi
reasons for 23

– the most stab
of briquettes a
t a more mode

s shows gradu
ersome coal a

son 2010/201

ent 
ellet 

Efficienc
of heatin
installatio

[%] 2011 
0,84 70
1,01 80
1,00 86
0,80 70
0,85 70
1,25 88
1,81 86
2,03 88
2,23 100
2,59 100

atisfactory for 

51

gas, 

rice 
cost 
ing 

red. 
ube 
tant 
ical 
3% 

able 
and 
ern 

dual 
and 

1 

cy 
ng 
on 

0 
0 
6 
0 
0 
8 
6 
8 
0 
0 

r its 



52 

2. 

3. 

4. 

5. 

6. 

LIT
1. 

2. 
3. 
4. 
5. 
 

The p

incl
foun
grou
con
earl
198
(198
env
(int
iden
yiel

     
10 In
Tech

 

Within the pe
significant pri
The most visi
prices grew a
increased by 4
Evaluation of
cost of heat u
for energy ob
Similar expe
PLN/GJ). App
wooden briqu
production of
Profitability o
season 2010/2
heating utilizi
Forecast furth
prices of their
briquettes. It 
lower the pro

TERATURE 
Bal R., Piec
wykorzystani
Ceny w gospo
Ceny w gospo
Pellet Market
Wach E. (200
paper was prepa

 

Ladislav M

LAND 

Abstract: L
luding soil m
nd between la
uped on the b

ndition. Terms
ly extensive (
80), integrated
89-). The la

vironmental re
egrated and e
ntify the term 
ld, productivit

                  
ng. et Bc. Ladis
hnology, 018 41 D

eriod under an
ice increase. 
ible price incr
almost 3-times
45% and fuel 
f profitability 
unit obtained. 
btained from c
enditure had 
proximately 1

uettes (54,17 P
f thermal energ
of pellet utiliz
2011 only mo
ing pellet.  
her increase i
r substitutes a
is not to be ex
fitability of pe

chocki J. (20
ia. Podlaska fu
odarce narodo
odarce narodo
t Data. (2011)
06): Polski i eu
red within the res

Mura10 

USE SYSTE

Land use is c
management. F

and use patte
basis of the f
s of the system
(from the beg
d (1980-), m
and use syst
espect three o
cological) are
of any land u

ty, fertilizatio

                  
slav Mura, Ph.D
Dubnica nad Váh

nalysis betwee

rease embrace
s. The least ch
oil by almost 
of using an 
The lowest c

coal, dependin
to be taken 

10 PLN more 
PLN/GJ). Sign
gy. 
zation as the s
ore cumberso

in prices of c
among them f
xpected howe
ellet utilizatio

006): Odnaw
undacja rozwo
owej w 2008 r
owej w 2009 r
: www.pellets
uropejski ryne
search projekt 09

EMS APPR
CON

characterized 
From the begi
rn and enviro
farming featu
ms in Hungar

ginning till 18
odern intensi
tems can als
of them are c
e ranked to co
use system an
on, crop prote

        
D., Assistent Pr
om, Slovak Repu

Intercathe

n 2001 and 20

d cube coal an
hangeable we
67%. 

individual sou
cost during he
ng on its kind
into account
expensive wa
nificantly mor

source of ther
ome heating u

onventional e
firewood and 
ever that the p
n in relation t

wialne źródła 
oju regionalne
r. GUS. Warsz
r. GUS. Warsz
satlas.info, 25
ek pelet. Czys
942/B/H03/2009/3

ROACH TO 
NSERVATI

by the crop 
inning of the 
onment state. 
ures and their
rian relation a
860), convent
ive (1990-), m
so be group
considered to 
nservation. Th

nd to separate 
ection, chemic

rofessor, Departm
blic, ladislav.mur

edra 27/2, 201

010 all energy

nd pellet. In th
ere prices of t

urce of energ
eating season 2
d amounted to
t by fireplace
as implementi
re expensive a

rmal energy g
using coal and

energy source
ecological fue

pace of that pr
to conventiona

energii i m
ego. Białystok
zawa 2009. 
zawa 2010. 
.05.2011. 

sta energia 6 (
/37 

SOIL AND
ION 

sequences, c
soil disturba
The land use

r impacts on 
and in chrono
tional (1860-1
modern exten
ed by their 
harmful, two

here are 11 im
them consecu

cal load, ener

ment of Special
ra@gmail.com 

11 

y sources in Po

he period und
transport fuels

gy required de
2010/2011, w
o 42,86 up to
es utilizing f
ing pellet (53,
almost 3 time

gradually incre
d firewood w

es will lead to
els such as pe
rice increase w
al energy sour

możliwości ic
k. 

55). 

 ENVIRON

crop productio
ance, close co
e systems wer
soil and envi
ological order
1960), early i
nsive (1990-)

environment
o are medium
mportant facto
utively, that ar
rgy demand, e

ised Subjects, D

oland recorde

er analysis tho
s. Price of pet

etermining a f
was characteris
o 45,71 PLN/G
firewood (45,
62 PLN/GJ) a
s dearer was t

eases. In heati
was cheaper th

o the increase
ellet and wood
was so high as
rces. 

h praktyczne

NMENT 

on technologi
orrelation can 
re classified a
ironment qual
r are as follow
intensive (196

and ecologi
t capability. 

m and other tw
ors which help
re the crop, cr
equipment lev

Dubnica Institute

ed a 

ose 
trol 

full 
stic 
GJ. 
,29 
and 
the 

ing 
han 

e in 
den 
s to 

ego 

ies, 
be 

and 
lity 
ws: 
60-
ical 

In 
two 
p to 
rop 
vel, 

e of 



soil
rese
harm
futu

INT

phy
Aut
to t
mai
load
harm
the 
200
the 

MA

use 
con
mon
dec
wer
Che
inte
con
pub
Gyu
and
Sum

RE

tilla
the 

shal
was

prob

gen
the 
(com
dam

used
alle
Che

 

l tillage, impac
earch is summ
mony between
ure. 

TRODUCTIO
The role of 

ysical deficien
thors outlined
the soil and 
intaining effec
ding of soils i
mful chemica
landscape th

01; Kessel and
cultural condi

ATERIAL AN
This study i
evaluation, a

nsequences sta
nitoring conce
lining of land
re set up in 19
ernozem stud
ensive (as mu
nservation (usi
blished both in
uricza at al. 2

d grouping of 
mmarising the

SULTS AND
Land use

Close correl
age – and soil 
Hungarian co

Extensive l
llow tillage. S
s no chemical 

The deterior
blems could n

Convention
nerally (in the 

period the 
mpaction, dus

mage occurs.  
Intensive la

d with out-o
eviation is als
emical load of

cts on soil and
marised to app
n soil conserv

ON 
land use form

ncies that mak
d that in a mod
environment 
cts, however, 
is undesirable
als. The endea
hrough natura
d Wendroth 20
ition. 

ND METHOD
s based on da
are originated
arted at the 
erned to the l
d use and cov
991 in Gödöl

dying the land
ultitraffic), re
ing soil struct
n Hungarian a

2003; Jolánkai
land use form

e factors affect

D DISCUSSIO
e forms in Hu
lation can be 
damage BIRK

onditions. 
and use, ear

Soil degradatio
load on soils.

ration in soil c
not be manage
nal land use 

1800s 3-5 tim
chemical loa
st formation) 

and use, early
of-date and u
so dealt with.
f soils is occu

d environmen
proach an env
vation and cr

m and soil tilla
ke the produc
dern land use
conservation,
they save ene
. It also helps

avours in the l
al materials a
001). Soil tilla

DS 
ata of the mon
d from long-t
Department o
last decades f

vered 31,000 h
llö on a Chrom
d use impact
egular (altern
ture conserva
and internatio
i et. al. 1997)
ms in Hungar
ting soil quali

ON 
ungary 

found betwe
KÁS et al., 20

ly form (100
on occurred d
 Crop rotation

condition was
ed.  
(1860 as the 

mes in a year)
ad appeared 
have been in

y form (1960-
up-to-date too
 There are ro

urred because 

Intercathe

nt and training
vironmental s
op production

age is importa
ction risky (V
system both t

, and tillage 
ergy (Veldkam
s to minimise 
land use syste
nd specified 
age, as a land 

nitoring and th
erm experime
of Soil Mana
from 1976 fol
ha in 41 diffe
mic Luvisol, 
ts on soil qu
nate ploughin
ation tillage w
nal relation (B
. Purposes of 
ry. 2. Evaluati
ty in a modern

en land use p
000; KISMÁN

00-1860) char
due to natural 
ns were run w
begun. In the

first year of 
. Crop rotatio
on the arabl

nduced earlier

-1980): Varyin
ols. More till
otations with 
applying chem

edra 27/2, 201

g demand. In t
sound land us
n to meet Hu

ant because it 
Várallyay 1996

tillage and cr
methods give

mp et al. 2001
the environm

em are to con
cropping me
use factor is 

he literature ho
ents. Researc
agement at S
llowing the p

erent districts 
and in 2002 

uality. The va
ng and diskin
with less traffi
Birkás et al. 2

f the research 
ion of land u
n land use sys

pattern, produ
NYOKY et al.,

racterised by a
circumstances

with a limited n
e given level o

deeper tillag
on is planned f
le fields. Th

r was strength

ng depth for p
lage traffics 
limited numb

mical materia

11 

this paper our 
se and to crea
ngarian needs

may increase
6; Ruzsányi a
op sequence a
e conserving,
1). The physic

ment pollution 
serve the natu

ethods (Tóth 
given alternat

owever, the n
h of the land

Szent István 
periods of the 

of Hungary. 
in Hatvan reg

ariants of the
ng and use l
fic). Some of 
2000, 2001, 2
are as follow

use impacts on
stem. 

uction technol
, 1997). Detai

a low technic
s or lack of kn
number of pla
of production 

e - 1960): Pl
for more crop

he soil physi
hened. At the 

primary tillage
caused soil c
ber of crops 

als is common

current and p
ate and mainta
s throughout t

e or decrease t
and Pepó 199
are well-adopt
 improving a

cal and chemi
disregarding t

ural condition
and Kismány
tives to mainta

ew data for la
d use forms a
University. T
developing a

Long-term tri
gion on a Cal
e land use w
ess traffic) a
the results w

2002; Birkás a
s: 1. Classifyi
n soil quality.

logy – includi
ils below refer

cal level and t
nowledge. Th
nts. 
the physical s

oughing is us
ps. By the end
ical degradati

same time n

e simultaneou
compaction, b
or monocultu

nly used. A gr

53

past 
tain 
the 

the 
99). 
ted 
and 
ical 
the 

n of 
yoy 
tain 

and 
and 
The 
and 
ials 
lcic 

were 
and 

were 
and 
ing 
. 3. 

ing 
r to 

the 
here 

soil 

sed 
d of 
ion 

new 

usly 
but 
ure. 
reat 



54 

prob
surp

earl
vari
with
the 
farm

tilla
env
mod
exp
Alth

tech
bi/m
alle
shou
larg

Cro

Cro

Pro

Fer
Cro
Ch
En
Eq

Til

Im
and
Tra

 

prod
200
also
the 
loos
mor

usef

effe
long
rem

 

blem is the d
passed.  

Intensive la
lier and the m
iable depth an
h the cash pla
chemical loa

ms in Hungary
Integrated 

age harmoniz
vironmental da
dern soil con

periences with 
hough this sys

Extensive l
hnology that r
monoculture a
eviate the dete
uld be done. I

ge fields for m

Factors 

op 

op yield 

oductivity  

rtilization  
op protection 

hemical load 
ergy  

quipment 

llage  

mpacts on soil 
d environment  
aining demand 

Ecological l
duction is ad

01). Recycling
o demand. Ch

technique, is
sening. This s
re attention in

Evaluati
Changing in

ful informatio
The results r

ectively, howe
ger period. T

mained higher,

deterioration i

and use, mode
modern forms. 
nd less traffic
ants are applie
ad of soils, ca
y. 
land use (fro
e with crop 
amage are pre

nservation sys
this system. A

stem is not wi
land use, m
requires high l
are used. Shal
erioration in 
In some cases

mass productio

Table

adaptable to ar
economic cond
harmony betw
harmony betw
production tec
soil fertility m
maintaining an
decreasing 
adequate level
medium and u

well-adopted t

soil quality im

innovative 

land use (198
dapted to site
g of organic m
hemical load m
s adequate. P

system may m
n the future in 
ion of land us
n the humus co
on of the land 
reconfirmed t
ever to distur
he humus co
, when soil d

in soil structu

ern form (19
Few, up-to-d

c is in use. Si
ed. Expansion
an become ri

om the 1980s
sequence. Ph
evented and d
stems are stat
After 5-6 year
idely practiced
odern form 
level of know
llow, ploughl
soil quality (
s chemical loa

on. In the futur

e1. Features o
Advantages 

rable site, climati
ditions 

ween quality and q
ween arable site, la
chnology 

maintenance, site s
n adequate level

l of consumption 
up-to-date (mid-te

to soil and climat

mproving and main

89-): The main
e and ecologi
materials and u
may not occur
Ploughing an

maintain the so
Hungary.  
e impacts on s
ontent, agrono
use impacts o

that less soil d
rb a soil freq
ntent was low
disturbance w

Intercathe

ure. Taking a

90s-): There a
date, high leve
imple crop se
n of soil degra
sky. This for

s): Conservat
hysical and c
decreased. So
ted (Table 1)
rs break effort
d it gives persp

(1990-): The
wledge is usua
less, and redu
(ECAF, 1999)
ad may occur
re the extensiv

f the integrate

ic and t

quantity o
and use and s

specification o
b
c

 h
ech) s

ic conditions t
s

ntaining a

c

n goal is to pro
ical requireme
using of natur
r. The energy

nd ploughless 
il quality with

soil quality 
omical structu
on soil quality 
disturbance ca
quently promo
west in soil d

were reduced 

edra 27/2, 201

account to the

are some impo
el equipment 
equences (mon
adation can sl
rm spreads in

tion type, var
chemical load
oil state in dee
). Some farm
ts for integrate
spective for th
e use of few

al. Less crop r
uced soil tilla
). The impro

r. This form o
ve farming ma

ed land use sy

to grow cash and 

optimal is not hig

soil fertility and s

organic material r
both prevention a
continuous contro
higher energy dem
soil and site adapt
to improve and m
surface mulching 

attention to effect

continuous activit

oduce foods w
ents (Lacko-B
ral manures to
y consumption
 tillage are u
h low risk. Th

ure and soil mo
condition. 

an be applied 
otes the loss 
disturbed inten
(Figure 1). T

11 

e soil biologi

ortant differen
is used. Inten
noculture, bic
lightly be dec

n medium-size

riable depth a
d on soils are
eper layers is

ms in the 198
ed land use ca
e future. 

w, up-to-date 
rotation rather
age are used. 
vement of de
f land use can
ay be extended

stem 
Considerations 

soil condition im

ghest 

soil condition con

recycling; soil fer
and protection are
ol 
mand periodically
tability required 

maintain the root z
(attention to adv

tive soil conserva

ty required 

without artifici
Bartosová et 
o maintain the
n is low howe
used complet

he ecological f

oisture manag

to conserve o
of humus con
nsively in a l
The ploughing

ical condition

nces between t
nsive tillage w
culture, rotatio
reased howev
e, well-manag

and operation 
e low. Soil a
s considered a
80s had positi
an be seen aga

equipment a
r 2 or 3 plants
The system c

eeper soil lay
n be practiced
d in Hungary.

mproving crops 

ntrol required 

rtility control 
e required 

y 

zone condition; 
antages and risks

ation methods 

ial matters. Cr
al 1995; Dem
 soil fertility a

ever, the level
ting the subs
farming is to p

gement may gi

organic materi
ntent during t
long-term and
g and looseni

n is 

the 
with 
on) 
ver, 
ged 

n in 
and 
and 
tive 
ain. 

and 
s or 
can 

yers 
d in 
. 

s) 

rop 
mo 
are 
l of 
soil 
pay 

give 

ials 
the 

d it 
ing 



syst
soil
limi
decr
the 
soil

inte
regu
stru
agg
the 
clod
on a

drou
con
soil
grea
the 
the 
favo
seas

 

tems can be c
l for many ye
it the organic
rease the soil
soil water-ho

l organic mate

Figu

Figure

The soil ag
ensively the r
ular use result

ucture was mo
gregates (49:36

intensive soi
d and dust form
arable fields. 

The third st
ughty summe

nservation land
l frequently pr
ater probabilit
deterioration 
soils. Moreov

ourable water
sons (Fig. 3). 

considered as 
ears. The soil 
c material los
l sensitivity to
olding capacit
erial. 

ure 1. Land us

e 2. Land use 

gronomical str
rata of the clo
ted of 52:31:1
ore favourable
6:15). It is sta
l disturbing s
mation by the

tandpoint is to
er of the ye
d use and less
romotes the m
ty on soils ha
of agronomic

ver, a soil con
r management

a slightly con
condition im

s from arable
o the drought,
ty depends on

se impacts on 

impacts on so

ructure is clo
od:aggregate:
7 % (Figure 2

e and resulted
ated, that stru
systems using
e use of soil co

o evaluate the
ear 2003. Th
s soil disturba

moisture loss i
as been cultiv
cal structure p
nservation lan
t through the 

Intercathe

nservation wa
mproving and m
e soils. Moreo
, considering

n soil structure

humus conten

oil agronomica

osely related 
dust were pe

2). The conser
d less clods an
cture degrada

g in a long-ter
onservation la

e land use im
e concerning

ance may redu
in droughty se
ated and com
promotes the 
nd use may pr

infiltration an

edra 27/2, 201

ay if stubble r
maintaining s
over, the orga
the climatic e
e state which 

nt of soil (Hat

al structure (H

to land use 
ercentage of  
rvation land u
nd dust fractio
ation is one of
rm. It is conc
and use may p

mpacts on soil
g results reco
uce the loss o
easons. The d

mpacted intens
limitation of 

revent most o
nd decreasing

11 

residues deco
systems give 
anic matter co
extremity. It i
is closely rel

 
van, 1983, 20

 
Hatvan, 1983-2

systems. In t
54:28:18, wh

se impact on s
ons with high
f the negative
cluded, that p
romote structu

l moisture co
onfirmed that
of water, howe
drought effect 
sively for deca
natural water
f tillage faults

g the moisture

mposed into t
a real chance
onservation m
is clear, becau
lated to cycle

03) 

2003) 

the soil utiliz
hile a long-te
soil agronomi
er percentage
consequence

revention of t
ure conservati

ntent during t
t both structu
ever to disturb
succeeds with

ades. Otherwi
r management
s and maintain
e loss during t

55

the 
e to 
may 
use 

e of 

zed 
erm 
ical 
e of 
e of 
the 
ion 

the 
ure 
b a 

th a 
ise, 
t in 
n a 
the 



56 

mai

(1)
(2)

(3)
(4)

(5)
(6)

(7)

 

whi
orga
both
soil
min
is i
mai

soil
the 
biol
harm
tilla
mai
use,
aim
con

can 
reas

 

Figure 

Factors imp
intain the soil 

T
Biologic

) Mulching with n
) Stubble residues

recycling 
) Organic materia
) Crop rotation w

effect 
) To promote soil
) Optimal water-,

management 
) To reduce chem

Agronomic 
ich require a 
anic matter, cr
h environmen
ls consciousl
neralization pr
mportant to m
intain a good w

For harmon
l harms, inclu
soil mellowi

logical and til
monize the en
age is well-ad
intaining effec
, the demand 

m of the land
nservation and

The monitor
be found at 

sonable and in

3. Land use im
Summaris

proving soil q
quality and ot

able 2. Factor
cal factors 
natural materials 
s incorporation an

al management 
with high biologic

l mellowing 
, air and heat 

mical load of soils

ways for prev
minimum of 
rops with pen

ntal approach 
ly thus deco
rocesses conse
manage the b
workability. 

ny between lan
ding compact
ing processes 
llage factors w
nvironment co
dopted to the
cts. It can be 
of the crops 

d managemen
d crop product
ring survey o
present agricu

ntegrated and 

mpact on soil 
sing the factors af

quality condit
ther seven fac

rs improving s
Env

nd 

al 

s 

Conservin
and/or im

physica
chemic

and phys
condition a

c

vention or all
traffic, crops 

netrating and f
and farming a

ompose of t
equently main
biological act

nd use and so
tion, to reduce

and to form
will provide t
onservation wi
e environmen
stressed that 
may be fulfil

nt is to creat
ion to meet H
f Hungarian l
ulture. The m
modern exten

Intercathe

moisture cont
affecting soil qual

ion are summ
ctors present th

soil quality co
vironment 

 
ng, maintaining 

mproving of soil 
 
 

al, biological, 
cal properties 
ical, biological 
and regenerative 
apacity 

eviation of til
that produce

fibrous root sy
aspects is imp
the stubble 
ntain a mellow
tivity in soils 

oil quality, the
e the frequenc

m a soil and w
he basis for s
ith the deman
nt conservatio
to adopt the s

lled with less 
te and to ma

Hungarian need
land use patte

modern intensi
nsive ones are 

edra 27/2, 201

tent in a droug
lity in a modern l

marised in Ta
he possible so

ondition in a la

(1) Form the su
conservat

(2) Reduce the
(3) Reduce the

conservat
(4) Prevent and
compaction ha
(5) To prevent
(6) To maintai

capacity 
(7) To control 

llage-induced 
e organic mate
ystems, liming
portant to man
residues thro

wed soil cond
 through the 

e most impor
cy of soil dist
water conserv
soil conservat
nds of crop pro
on, and the s
soil quality im
energy and m

aintain a har
ds throughout
erns proves th
ive and conve
less than pred

11 

 
ghty summer 
land use system  

able 2. Seven 
oil tillage tech

and use system
Tillage factor

urface for soil an
tion 
e physical load of
e disturbance for s
tion 
d alleviate soil 
arms 
t the dust formatio
n water absorbing
of soils 
weed, pest and d

harms includ
erials for mai
g and manure 
nage the biolo
ough the hu

dition. In a lan
biological pr

rtant goals are
turbance while
vation surface
ion strategies 
oduction. Lan
systems give 
mproving or m
mechanical da
rmony betwe
t the future. 
at different fo
entional form
dicted. 

(2003) 

factors refer 
nique. 

m 
s 
d moisture 

f soils 
soil structure 

on 
g and holding 

isease infestation

de crop rotatio
ntenance of s
management.

ogical activity
umification a
nd use system
rocesses, and 

e: to prevent t
e still improvi
e. Balancing t

and can help
nd use, includi

improving a
maintaining la
amage. The n
en environme

orms of land u
ms are more th

r to 

n  

ons 
soil 
. In 
y in 
and 

m, it 
d to 

the 
ing 
the 

p to 
ing 
and 
and 
new 

ment 

use 
han 



thes
extr

sum
ade
soil
by 
mul
biol
ener
app

LIT
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
11. 

12. 

13. 

14. 

 

 

Both natural
se may increa
remities is nee

Fourteen bi
mmarise the fu
quate land us
l harms and al
the organic m
lching and de
logical state b
rgy consumpt

proaching to th

TERATURE 
Birkás M., Pe
tillage in Hun
Birkás M., Pe
Sympos. on A
Birkás M., Sz
yield and wee
Birkás M. Gy
II. Alps-Adria
Demo M. 200
In: Soil tillage
ECAF 1999: 
perspectives. 
Jolánkai M., 
Acta Agr. Hu
Kessel C. van
their relations
Kismányoky 
on crop yield
Poland, 359-3
Lacko-Bartoš
Ruzsányi L., 
Crop Product
Tóth Z., Kism
agronomical s
Várallyay G. 
Tájgazdálkod
Veldkamp K.
landscape lev

l and land use
ase the harmfu
eded to improv
iological and 
undamental re
e system. The
lleviation of th
material cons
ecomposing. 

by crop rotatio
tion thus to d
he cultivated a

ercze A. et al.
ngary. SPU Ni
ercze A. et al. 
Agr. with Inter
zalai T., Gyur
ed infestation.
yuricza, C., Pe
a Scientific W
01: Soil tillage
e in sustainab

Conservation
European Con
Birkás M. and

ung., 45 (2) 15
n, Wendroth 
ships at differe
T., Hoffmann

d and nitrate c
362. 
šová M. et al. 
Pepó P. 1999

tion and Envir
mányoky T. 2
structure in cr

1996: Hunga
dási Füzetek, 9
., Kok K. et a

vel. Soil Till. R

e induced wat
ul climatic imp
ve the land us
tillage facto

equirements o
e most import
he existing fau
servation. 3. 
4. Using soi

on. 6. Harmon
decrease the e
agricultural lan

 2000: Evalua
itra, Zborn. z v
2001: Soil co

rnat. Participa
ricza C. et al. 
 Rostlinná Vy

ercze A., Ujj A
Workshop. Tro

e and crop pro
le farming. Ak
n Agriculture
nservation Ag
d Szalai T. 19

55-161. 
O. 2001: Lan

ent scales in s
n, S., Tóth, Z.
ontent of soil

1995: Ekolog
9. Interactions
ronment. MTA
001: Impacts 

rop rotation an
arian soils se
96/1. Pszichol
al. 2001: Mult
Res, 58, 129-1

 

Intercathe

ter deficit is a
pacts. The lac
se systems. 
rs were selec
f the soil cond
tant tasks for 
ults. 2. Improv
Soil moisture
il and water 
nizing the pos
environmenta
ndscape. 

ation of soil c
ved. konf. s m

ondition devel
ation. Opatija, 

2002: Effects
yroba, 48. 1. 2
A. 2003: Soil c
gir, Croatia, C
oduction pecu
kaprint, Buda

e in Europe: 
gricultural Fed
997: Soil tilla

ndscape resea
space and time
 1997: Long t
. Biblotheca F

ické polnohos
s between cro
A Stratégiai ku
of fertilizatio

nd monocultur
ensitivity to d
ingva, Szada, 
ti-scale system

140. 

edra 27/2, 201

affected by so
ck of water in 

cted to start 
dition improv
the future: 1.
ving the soil s

e managemen
conservation 

ssible machin
al load. 7. Ma

conservation d
medzinárodnou
lopment and s
 Summaries, 1
s of the disk t

20-26. 
condition imp
Conf. Proc. (ed
uliarities in sus
apest, pp. 47-7
Environmenta

deration, Brus
age influenced

arch – explor
e. Soil Till. Re
term effect of
Fragmenta Ag

spodárstvo. V
op production 
utatások az ez

on on organic 
re. Agrokémia

degradation an
 15-30. 

m approaches

11 

oil quality con
soils connect

the preventio
vement and m
 Avoiding the
structure and 

nt related to 
tillage. 5. Im

nery and site f
aintain soil cu

depending on 
u účastou, 78-
soil conservati
13-15. 
tillage on soil

pact on fertiliz
d. C. Gyuricza
stainable agric

70. 
al, economic 

ssels. 
d by the physi

ring ecosystem
es, 58, 97-98. 
f different soi
gronomica, 2B

VES VŠP, Nitr
and environm

zredfordulón. 
matter conten

a és Talajtan, 
nd compactio

 in agronomic

ndition and all
ted with clima

on steps and 
aintenance in 
e tillage-induc
loading capac
stubble residu
mprove the s
factors to redu
ultural conditi

land use and 
-79. 
ion. 37th Croat

l condition, cr

zation efficien
a), pp. 15-19. 
cultural system

and EU poli

ical state of so

m processes a

l tillage syste
B, Proc. Puław

a. 
ment quality. 

nt of soil and 
50, 207-223. 
n. Környezet 

c research at t

57

l of 
atic 

to 
n an 
ced 
city 
ues 
soil 
uce 
ion 

soil 

atian 

rop 

ncy. 

ms. 

licy 

oil. 

and 

ems 
wy, 

In: 

on 

t és 

the 



58 

Wł

E

of w
with
hou
Slov
com

INT

sign
fore
and
can 
indu
whi
sect

it de
bee
inpu
ther
pos
sam
acco
com

spec
one
han
phy
aest
woo
on e
exp
sub
wou
the 

woo

     
11 H
Facu
hpal
Popy
38/4

 

Hubert P
łodzimierz P

END USERS

Abstract: T
wood utilisatio
h substitute m

useholds. The 
vak Republic

mpared prefere

TRODUCTIO
Besides the

nificance of fo
est to final co
d different typ

be wide appl
ustry) to nich
ich are repres
tors using woo

Wood and w
epends on the
ch furniture d
uts (intermedi
re is a demand
ition of subst

me needs and 
ording to their

mpatibility of t
Competitive

cific to any pa
e because of n
nd, wood as b
ysical properti
thetic properti
od utilisation a
each of the m

pectations of 
stitution proc
uld allow to i
wood product

The objectiv
od utilisation

                  
Hubert Paluš, Ha
ulty of Wood Sci
lus@vsld.tuzvo.sk
yk Poznań Unive

42, 60-627 Poznań

Paluš, Wojci
Popyk, Ján 

S’ PREFER

This paper dea
on. The prefe
materials wer
survey was c

c and in Pol
ences of consu

ON 
e non-product
orests is also i
onsumer is qu
pes of markets
lied at the dif

he markets (m
sented by the
od for their pr
wood products
e final wood p
demand). If th
iate products)
d for the com
titutes. The m
the buyers (p
r individual p
the materials a
e advantages o
articular use o
nature of the 
building mater
ies. Taking i
ies, ecologic p
and a differen

markets. A rea
consumers 

cess in each m
dentify the fa
ts are the “win
ve of this pap

n in Slovakia

                  
ana Maťová, Vla
iences and Techn
k, matova@vsld.
ersity Life of Scie
ń, Poland, tel.00 

iech Lis, Ha
Parobek11

RENCES FO

als with the de
erences of con
re assessed fo
carried out usi
and. The res
umers for woo

tion forest fu
in the raw woo

uite long and m
s while it is u
fferent types o

musical instrum
e forest, prim
roduction and 
s demand is d
products dema
he final produ
) is increasing

mpetitive produ
main feature o
purchaser) and
preferences. O
and price leve
of wood can b
of wood or wo
material as w
rial will be u
into account 
properties, ren
nt number of c
al technical co
are the basi

market sector 
actors and tren
nners” or “los
per is to dete
a and Poland

        
dislav Kaputa, J

nology, Technica
tuzvo.sk, kaputa
nces, Departmen
48 61 848 74 26,

Intercathe

Hana Maťov

OR JOINERY

etermination o
nsumers for th
or the area o
ing a question
search identif
od in both cou

unctions and a
od material pr
many times it

used for the de
of market, fro

ment productio
mary forest ind

finally reache
erived deman

and (e.g. beech
cts demand is

g too. At the s
ucts. In relatio
of the substitu
d consumers h
ne of the main

el of substitute
be found in it
ood products. O
well as ecolog

sed because o
the different 

newable resour
competitive (s
ompatibility a
c preconditio
should to be 

nds within eac
sers” in the com
rmine attitude

d. This deter

Ján Parobek, De
l University in Z

a@vsld.tuzvo.sk, 
nt of Economic an

 fax.00 48 61 848

edra 27/2, 201

vá, Vladisla

RY PRODUC

of end user att
he selected w
of joinery pro
nnaire survey 
fied competit
untries. 

a wide scale
roduction. Th
t has to pass 
esired purpos
om large com
on). Wood pa
dustry, secon
es the final co
nd in terms of 
h round timbe
s increasing th
same time wit
on to wood th
utive material
have the poss
in conditions o
es. 
ts properties. H
One may pref

gical and aesth
of its durabili
properties o

urce, etc.) there
substitutive) p
and possibility
on for produ

evaluated ind
ch market sec
mpetitive figh
es of end use
rmination is 

epartment of Ma
Zvolen, T. G. Ma

parobek@vsld.tu
nd Wood Industry
8 74 26, wlis@up

11 

av Kaputa, 

CTS AND F

titudes toward
wood propertie

oducts and fu
of the selecte

tive propertie

of services 
e way of roun
different leve
es. Wood and

mmodity marke
asses through 

ndary forest in
nsumers.  
the way how 

er demand is d
he demand fo
th the wood p

he competitive
ls is that they
ibility to choo
of substitution

However, thes
fer wooden fu
hetic propertie
ity and other 
f wood (stab
e are different
roducts and m

y to meet the 
ucts substitut
dividually. Su
ctor and to re
ht. 
ers towards d
based on th

arketing, Trade a
asaryka 24, 960 5
uzvo.sk; Wojciec
y Management, u

p.poznan.pl, wpop

URNITURE

ds different wa
es in comparis
urniture used 
ed sample in t
s of wood a

for society, t
ndwood from t
els of processi
d wood produ
ets (constructi
different leve

ndustry, relati

it is created a
derived from t

or the producti
products dema
e products tak
y can satisfy t
ose among th
n is the techni

se properties a
rniture to plas
es. On the oth
mechanical a

bility, durabili
t possibilities 

materials existi
same needs a

tion. Optimal
uch an approa
cognise wheth

ifferent ways 
e evaluation 

and World Fores
53 Zvolen, Slava
ch Lis, Włodzim
ul. Wojska Polski
pyk@up.poznan.p

E 
ays 
son 

in 
the 
and 

the 
the 
ing 

ucts 
ion 
els, 
ing 

and 
the 
ion 
and 
ke a 
the 

hem 
ical 

are 
stic 
her 
and 
ity, 
for 
ing 
and 
lly, 
ach 
her 

 of 
of 

stry, 
akia, 

mierz 
iego 
pl 



con
the 

ME

char
grou
• 
• 
• 
• 
• 

wal

liter
repr
prop
prop
woo
dem
and

resp
con
resp
and
and
prod

eva

RE

resp
edu

wer
edu
EUR

grou
resp

faci
to o
rene
recy
load
abil

 

nsumers’ prefe
selected area 

ETHODOLO
A prior to th

racteristic pro
ups were iden
windows, doo
furniture, 
buildings and
paper a paper
energetic use 

For this par
ll facing and fu

Based on an
rature it was a
resented phys
perties of wo
perties are im
od products a

mographic dat
d net income p

The question
pectively. No
ntained instruc
pective area o
d non-wood pr
d open questio
duct propertie

Data collect
luate the data.

SULTS 
In Slovakia

pondents was 
ucation. More 

The Polish s
re at the age o
ucation. More 
R per month. 

The relative
up are marked
pondents. 

In general, 
ing to the com
other non-wo
ewability and
ycled, repeate
ds and disposa
lity to be rene

erences for the
of wood use. 

GY 
he questionna
operties of w
ntified: 
ors, flooring, w

d building mat
rboard as pack
of wood and 

rticular researc
furniture are pr
n extensive lite
able to determ
sical, hygieni
ood and its 

mportant from 
and their com
a of responde

per month. 
nnaire was di

on-probability 
ctions for res
of wood use (
roducts. The l
ons. Semi-clos
es. 
ted in the surv
.  

, men represe
between 26-6
than 44% earn
sample of res

of 26-60 years
than 27% ea

e frequencies 
d by n/a. The

respondents i
mpetitive non-
od materials 

d naturalness 
dly used, etc. 
als, lower emi
ewed without 

e selected woo

aire survey it w
wood products

wall facing, 

terial, 
kaging materia
wooden biom
ch the results
resented.  
erature review

mine a number 
ic, utility, ae
substitutes sp
the point of 

mpetitive prod
ents were prop

istributed in S
sampling w

spondents. Th
(product categ
last part consi
sed questione

vey were code

ented 41.8% 
60 years of ag
ns 350-700 EU
pondents was

s. More than 5
arns up to 350

are shown in 
e missing perc

in both count
wood product
are the ecolo
of wood. Eco
Environment

ission of pollu
significant en

Intercathe

od properties 

was necessary
s within each 

al, 
mass. 
s of two first 

w covering a b
of properties 

esthetic, ecol
pecifically fo
end users dec

ducts from no
posed to be co

Slovakia and P
was used. Th
he questionna
gory). Each ta
isted of demo
ed were used 

ed and table a

of responden
ge. Over 72%
UR per month
s represented b
57% conclude
0 EUR, 42% b

table 1. Answ
centage indica

tries prefer w
ts. The most p
ogical use of 
ological use i
tal appropriate
utants etc. Ren
ndeavour of pe

edra 27/2, 201

in comparison

y to determine
of these gro

groups only i

broad scope of
for each area
ogical, envir

or each produ
cision making
on-wood mat
ollected: gend

Poland, cover
he introductor
aire body inc
able contained
ographic data. 
to allow resp

arranged. A fr

nts. As for the
% concluded s
h and over 38%
by 60% of m

ed secondary a
between 350-

wers not relev
ates that the q

wooden windo
preferred prop

wood, its en
is connected 
eness of wood
newability of 
eople. Woode

11 

n with substit

e main end us
oups. The foll

i.e. windows, 

f scientific, ex
a of wood use.
onmental, qu
uct category.
g when choos
terials. In add
der, age, comp

ing 625 and 1
ry part of th
cluded 5 table
d selected pro
We used clos
ondents to id

requency analy

e age structur
econdary and
% up to 350 E

men. Over 56%
and more than
-700 EUR and

vant to the pa
question was n

ows, doors, fl
perties of woo
nvironmental 
to the ability

d relates to low
f wood materia
en joinery pro

ute materials 

ses of wood a
lowing produ

doors, floorin

pert and popu
 Such propert

uality and oth
 The identifi
ing between t

dition, the ba
pleted educati

114 responden
he questionna
es, each for t
operties of wo
sed, semi-clos
entify their ow

ysis was used

re, over 48% 
d 22% univers
EUR per month
% of responde
n 37% univers
d 30% over 7

articular produ
not answered 

ooring and w
od in comparis
appropriatene

y of wood to 
w environmen
al is linked to 

oducts gain oth

59

for 

and 
ucts 

ng, 

ular 
ties 
her 

fied 
the 

asic 
ion 

nts, 
aire 
the 

ood 
sed 
wn 

d to 

 of 
sity 
th.  
ents 
sity 
700 

duct 
by 

wall 
son 
ess, 

be 
ntal 
o its 
her 



60 

sign
con
woo
woo
dura
wou

that
and
to n
diff
win
sam
nois
firm
and
prop

M

Vers
Mat
the c
atmo
Heat
Natu
mate
Aest
Soun
prop
Ecol
Fire 
Dura
resis
mate
Easy
Hea
prop
Env
priat
Ren
Natu
Mat
Trad
Resi

 

 

nificant prefer
ntributes to th
od as a materi
od windows, f
ability, endur
uld prefer woo

Taking into 
t the prevailin

d wall facing i
noise eliminat
ferently in Slo
ndows becaus
mple would pr
se. The last 

mness of wood
d 53.5% of the
perties. 

 

Material propertie

 
satility of product
erial contributes t
creation of enjoya
osphere in a room
t insulation prope
ural defects of 
erial 
thetic properties 
nd insulation 
perties 
logical use of ma
resistance 

ability, endurance
stance (firmness) 
erial 
y renovation 
lth and safety 

perties of material
ironmental appro
teness of material
ewability of mate
uralness of materi
erial is unique 
dition in material 
istance against pe

rences also fo
e creation of 
ial are also im
floors, doors a
rance, and fir
oden products
consideration

ng number of p
in both countr
tion and acous
ovakia and Po
e of its insul

refer wooden w
significant d

d used for wi
e Polish respo

Win

es Wooden

t use n/a 
to 
able 

m 
88,2 

erties 65,4 

53,4 

79,0 

36,8 

aterial 95,0 
17,1 

e, 
of 27,5 

62,4 

l 89,4 

o-
l 96,2 

erial 93,0 
ial 95,2 

79,8 
use 87,0 

ets 3,4 

or their traditi
f enjoyable atm
mportant featur
are preferred b
rmness of the
s because of th
n differences b
properties is s
ries. However
stic properties
oland. Only 3
lation propert
windows and 

differences ca
ndows and do
ondents would

Tab

ndows, doors, floo
SK 

n 

Other 
non-
wood 

materials 

n/a 

8,6 

34,4 

43,0 

20,5 

59,4 

3,5 
73,6 

69,0 

34,4 

7,8 

2,2 

5,3 
2,7 
14,4 
6,2 
95,0 

Intercathe

ions, naturaln
mosphere and
res considered
because of the
e material. Si
heir fire resista
between the Sl
similarly prefe
r, properties s
s, fire resistan
36.8% of the 
ties, while in
doors to othe

an be found 
oors manufact
d prefer wood

ble 1. The resu

oring, wall facing
PL 

Wooden 

Oth
no
wo

mate

n/a n/

98,2 1,

68,4 31

63,2 36

77,2 22

80,7 19

87,7 12
48,2 50

53,5 45

71,0 29

94,7 1,

100,0 0

98,2 1,
99,1 0,
85,1 14
92,1 7,
0,9 99

edra 27/2, 201

ness of the ma
d comfort. He
d by the end u
eir resistance t
imilarly, over
ance, while in
lovak and Pol

ferred for woo
such as sound
nce and durabi

Slovak respo
n Poland mor
er non-wood p
in considerin
turing as 27.5
d because of t

ults 

g 

her 
on-
ood 
erials 

Wooden

in % 
/a 65,9 

,7 94,9 

1,6 n/a 

6,8 61,9 

2,8 80,5 

9,3 n/a 

2,3 88,2 
0,0 17,0 

5,6 36,6 

9,0 72,0 

,8 89,4 

0 95,8 

,7 93,8 
,9 91,7 
4,9 81,4 
,9 93,1 
9,1 3,8 

11 

aterial and the
ealth and safe
users. On the o
to fire and pet
r 73% of Slo

n Poland it is o
lish responden
oden windows
d insulation pr
ility of materi

ondents would
re than 80% 
products in or
ng durability, 
5% of the Slo
their mechani

Furnitu
SK 

Other 
non-
wood 

materials 

W

32,2 

4,2 

n/a 

33,9 

18,2 

n/a 

9,0 
74,4 

60,5 

26,0 

8,3 

2,7 

4,5 
6,4 
13,6 
2,7 
94,9 

e fact that wo
ety properties 
other hand, no
s as well as th
ovak respond
only 50%. 
nts, it can be s
s, doors, floori
roperties relati
ial are perceiv
d prefer wood
of the observ
rder to elimin

endurance a
vak responde
cal and physi

re 
PL 

Wooden 

Othe
non
woo

mater
s 

80,7 19,3

99,1 0,9

n/a n/a

71,0 29,0

98,2 1,8

n/a n/a

88,6 11,4
31,6 68,4

57,9 42,

75,4 23,7

100,0 0 

100,0 0 

100,0 0 
100,0 0 
97,4 2,6

100,0 0 
0 100,

ood 
 of 
on-
heir 
dent 

said 
ing 
ing 
ved 
den 
ved 
nate 
and 
ents 
ical 

er 
n-
od 
rial

3 

9 

a 

0 

8 

a 

4 
4 

1 

7 

6 

,0 



used
prop
con
in fu
resi

to th
and
woo

furn
diff

CO

purc
tow
con
join
non
rene
resu
stat

RE
1. 

2. 

3. 

4. 

5. 

 
This 
cons
 

 

Similarly, m
d for furniture
perties, enviro

ntributes to the
furniture maki
istance and res

Taking into 
hose in joiner

d durability of
oden furniture

Without test
niture) and t
ferences. 

ONCLUSION 
The properti

chasing such 
wards differen
nsumers’ prefe
nery products 
n-wood materi
ewability and
ults are part of
istical analyse

FERENCES 
Paluš H., Ma
spotrebiteľský
Sabovci 2011
Paluš H. 200
3/2002/A. Zv
Paluš H. 2010
ISBN 978-80
Šupín M. 200
enterprises. In
Šupín M. 200
zmäkčiť dôs
hospodárkej k
33-0. s. 5-8. 

work was suppo
sumer attitudes to

most of the pro
e manufacturin
onmental app
e creation of e
ing is also con
sistance again
account diffe

ry products. T
f wood materi
e to other mate
ting the relati
two countries

 
ies of wood a
products. Th

nt ways of wo
erences for the
and furniture

ials principally
d naturalness a
f a more exten
es to identified

aťová H., Blaž
ých preferenc

1.s. 221-226 ,I
02: Modelova

volen. TU, 200
0: Obchod s d
-228-2092-9. 

06: Internation
n Intercathedr
09: Megatrend
sledky hospo
krízy na mark

orted by the Slov
owards wood prod

operties of wo
ng. End users

propriateness, 
enjoyable atm
nsidered to be
nst pets are pro
erences in both
The main diff
ial. Generally
erials when th
ions in results
s (Slovakia a

and wood prod
he objective o
ood utilisatio
e selected woo
e. For both pro
y because of i
as well as tra
nsive research
d significant w

žková H., Kap
ií k výrobkom

ISBN 978-80-
anie dopytu p
02. 49 s. ISBN
drevom a výro

nal market sel
ra 2006, ISSN
dy vo vývoji s
odárskej krízy
keting a obch

vak Research and
ducts. 

 

Intercathe

ood are prefer
s prefer woode

renewability 
mosphere and c
e a significant 
operties in fav
h countries, pr
ferences can b
y, higher perce
hese two prope
s between the 
and Poland) 

ducts are impo
of this paper 
n in Slovakia
od properties 
oduct groups 
its ecological 

aditions and h
h. Additional r
wood propertie

puta V., Paro
m z dreva. In M

89241-41-5. 
po výrobkoch

N 80-228-1153
obkami z drev

lection for the
1640-3622, N

svetového hos
y. Mikuláš Š

hod. Zvolen. B

d Development A

edra 27/2, 201

rred in furnitu
en furniture m

and naturals
comfort in ho
feature. Acco

vour of substit
references for

be also found 
entage of Pol
erties are cons
 two product 
it is not po

ortant for end
r was to dete
a and Poland
in comparison
and in both c
properties, en

health and saf
results can be 
es and relation

obek J. 2011: 
Marketing a ob

h z dreva na
3-X. 
va. Vyd. II-20

e small and m
No 22, p. 169-
spodárstva a m
Šupín. In: M
Bratia Sabovc

Agency under the

11 

ure products to
mainly for its h
s of wood. W
omes. Traditio
ording to the r
tution material
r wooden furn
in considerin

lish responden
sidered.  
groups (joine

ossible to de

d users to mak
ermine attitud
d based on th
n with substit
countries woo
nvironmental 
fety properties
gained by usi
ns. 

Metodický po
bchod 2011. C

a trhu v SR. 

010. Zvolen. T

medium-sized w
-172. 

možnosti Slove
Marketing a 
ci 2009. ISBN

e contract SK-PL

o other materi
health and saf

Wooden furnitu
onal use of wo
respondents, f
ls. 

niture are simi
ng fire resistan
nts would pre

ery products a
efine signific

ke decision wh
es of end us

he evaluation 
ute materials 
d is preferred
appropriatene
s. The present
ing multi-crite

ostup prieskum
CD ROM. Bra

Vedecká štúd

TU 2010. 112

wood processi

enskej republi
obchod: vpl

N 978-80-8924

L-0065-09 Survey

61

ials 
fety 
ure 
ood 
fire 

ilar 
nce 
efer 

and 
cant 

hen 
sers 

of 
for 

d to 
ess, 

nted 
eria 

mu 
atia 

údia 

2 s. 

ing 

iky 
lyv 
41-

y of 



62 

C

Inte
stan
the 
com
defi
reca

and

1. I

as i
just
cou
perm
perf
desi

2. S

prac
stan
• 

• 

Inte
Inte
con
the 

3. W

site
     
12 To
Wars
13 Th
proto

 

Tomasz P

CREATION

Abstract: In
ernet. and pres
ndards defined
wood industr

mpliance of te
ined by W3C
apitulation and

Key words:
d vortal 

NTRODUCT
Over severa

t was called a
t necessary, an
untries and dif
manently incr
fect example 
igning wood s

STANDARDI
In the intern

ctice, several
ndards. Beside
ISO (Internat
local standard
member organ
by the Genera
IETF (Intern
interested in d
does not disp
effects on the
RFC (Reques
which means
for new part

ernet is an issu
ernet must be
ntent. Standard

 W3C organis

WORLD WID
This organis

s, transmissio
                  

omasz Parys, Dep
saw Agricultural 
he only standard 
ocol support insta

Parys12 

N STANDAR
POR

n this study w
sented the bas
d by the organ
ry, which wer
echnologies u

C organization
d short recapit
: W3C standar

TION 
al years, the In
a dozen years 
nd not only s
fferent culture
reasing impor
thereof. This 
sector web site

ISATION OR
net, not a sing
l organisation
es W3C, such 
tional Organi
disation bodie
anisation being
al Assembly d
et Engineerin
determination
ose of any for
e future Intern
st For Comme
: - technical a
ticipants, any 
ue of a high im
e interpreted 
ds for script te
sation shown b

DE WEB CO
sation is activ
on, and interpr
                  

partment of Techn
l University (SGG
d adopted as requ
alled, computers 

RDS FOR W
RTALS AND

were introduce
sic script tech
nization W3C
re chosen and 
used to the b
n. This articl
tulation too. 
rds, website d

nternet has tr
ago, into a pe
uggested. Inte
es and speaki

rtance of stand
paper concen

es, with stand

RGANISATIO
gle standard is
ns are activ
best known b

ization for St
es. ISO memb
g incorporated
during its annu
ng Task Forc
n of technical 
rmal power, s
net shape. Th
ents) containin
and organisati

interested in
mportance. A
unambiguous

echnologies as
below. 

ONSORTIUM
ve in the area o
retation there
        

nology, Organiza
GW), 02-776 Wars
uired and commo
can not connect w

Intercathe

W3C WEB 
D VORTAL

ed standarisat
hnologies used

C. It shows a s
analysed. Th

building of th
e contains th

development t

ansformed fro
ermanent elem
ernet is a glob
ing different 
dardisation fo
ntrates on com
dards. 

ONS IN THE
s valid, which

ve determinin
bodies are: 
tandardisation

bers are not de
d in governme
ual meetings.
ce) - An info
and organisat
till, it is just t

he IETF gener
ng the entire I
ional standard
ndividual may
s in the entire
sly. No room
s applied for c

M – W3C 
of determinati
of by browse

ation and Manage
saw, ul. Nowours
only used on the 
with Internet. 

edra 27/2, 201

SITES USE
LS IN POLA

tion organisat
d to building 
short profile o
he main part o
hese services 
he synthetic d

technologies, 

om ‘the inform
ment of every
bal network u
languages. T

or communica
mpliance of sc

E INTERNET
h would be im
ng Internet o

n) - A non-go
elegated by go
ent structures.

ormal interna
tional standar
the IETF work
rates a specia
Internet wisdo

ds creating thi
y access.Docu
e information 

m for any con
construction o

ion of standar
ers. The organ

ement in Wood In
synowska 159, tp
Internet is the s

11 

ED IN WOO
AND 
ions working 
of web pages

of portals and 
of this paper i

with standar
discussion of 

wood industry

mation societ
yday life. Usin
used by peopl
his fact is the
tion tools, ww
cript technolo

T 
mposed by any
operation spe

overnmental 
overnments de
. Strategic dec

ational society
rds for the Int
k outcomes th
al set of docu
om in questio
is network. Th
ument standa
technology, d
njecture as to

of web sites ar

rds for constru
nisation was f

ndustry, Faculty o
arys@post.pl 
et of TCP/IP pro

OD SECTOR

on the needs
s for which ex
the vortals fro
s the analysis
rds, which w

got results a

y, internet por

y phenomeno
ng the Internet
le from differe
e reason for t
ww sites being
ogies applied 

y body13. Yet,
ecifications a

organisation 
espite some IS
cisions are ma

y of individu
ernet. The IE

hat have decisi
ments, so-call

ons and answe
he IETF is op

ardisation in t
documents in t
o the docume
re worked out 

uction of WW
founded 1994 

of Wood Technolo

otocols. Without 

R 

s of 
xist 
om 

s of 
were 

and 

rtal 

on’, 
t is 

rent 
the 
g a 
for 

, in 
and 

for 
SO 
ade 

uals 
ETF 

ive 
lled 
ers, 
pen 
the 
the 

ment 
by 

WW 
by 

ogy, 

this 



Tim
At p
agen
team
com
Stan
imp
orga
defi

4. C

such
com
lang
file 
stat
igno
reas
- a 
with
desc
At 
XH
be d
a sim

mar
orde
requ
quo
inte
they
stan
dial
nam
as c
requ
dou
app
shou
the 

     
14 Ni
15 h
16 X
desig
form
17 In

 

m Berners-Lee
present, the W
ncies, and un
ms for defined
mpanies and a
ndards (called
pose the use 
anisation mak
ined standard.

CHARACTER
4.1. HTML 

This langua
h, HTML is 

mmands in an
guage: the bro

describing th
ement is fals
ored14. That f
son to stop dis
set of markup
hin the site. B
cribing file is 
present, the 

HTML, with th
drawn that a m
milar way - fr
4.2. XHTML

The XHTM
rkup tag. The
er to convert 
uirements, in

otation marks 
erpretable by o
y really comp
ndard is widel
lects: strict, t

mes written wi
closing some 
uirement list 

uble quotation
plied for visua
uld be obtaine
warp for docu

                  
iederst J.: Tworze
ttp://www.knowm

XML (eXtensible 
gners may create

mat for easy storag
n Table 1, this dia

e, the originato
W3C member
niversities fro
d tasks. Teams
all types of or
d „recommen

thereof but 
kes available t
. Such tools w

RISTICS OF

age is listed a
the basic an

ngle brackets
owser displays
he involved 
se for all the
feature makes
splaying. HTM
p tags describ
Besides, HTM
an ordinary te
HTML stand

he new HTML
majority of in
rom learning t

L 
ML (Extensibl
e specification

it into a XH
cluding the n
for names. Do
other users, th
ply with the s
ly used for e-c
transitional, fr
ith small lette
elements is. T
for strict dial

n marks for a
al text formatt
ed with applic
uments create

                  
enie stron WWW.
more.pl/internet/h

Markup Languag
e own markup ta
ge of any data. 
alect is marked as

or of WWW s
r list contains
m all over th
s are compose
rganisations in
dations”) pub
the very inf

tools for verify
were applied fo

F TECHNOL

among the old
nd commonly 
s such as <A
s (builds) the 
site. HTML 
e other progr
s influence on
ML (Hypertex
bing the docum
ML is indepen
ext file - that i

dard15 is not u
L version com

ndividuals crea
the HTML pro

e Hypertext M
n only defines
HTML docum
necessity to w
ocuments writ
hat is why the
specification. 
commerce (e.

frameset (as f
ers or capital 
The strict dial
ect includes: 

attribute value
ting (colours, 
cation of CSS
ed with frames

        
 Wydawnictwo H

html5-nowy-stand
ge) – another sta
gs with any nam

s ‘Trans. 

Intercathe

services who a
more than 4

he world. The
ed of experts f
nterested in th
blished by the
fluence of th
fying the code
or carrying ou

LOGIES UND

dest technolog
applied tech

A>, with par
web site base
has a specifi

ramming lang
n the content 
xt Markup Lan
ment structure
ndent of the 
is the reason t
under develo

mplying with t
ating their ow
ogramming so

Markup Lang
s the amendm

ment. In practi
write markup
tten in XHTM
ey require so-c
Such validati
g. web stores

for HTML). T
letters; quotat
lect is more r
closing of all
es, correct ele
fonts types, b

S). Frameset -
s. At present, 

Helion, Gliwice 20
dard 24.04.2010.
andard developed

me. That is the pla

edra 27/2, 201

also created th
400 organisati
e W3C is div
from W3C me
he establishm
e W3C have 
he organisatio
e (HTML, XM
ut the analysis 

DER ANALY

gies designed 
hnology. HTM
rameters adde
ed on markup 
ic feature: err
guages. Any 

of the displa
nguage) is a d
e as well as o
equipment an
that the file ca

opment becau
the XML spec

wn web sites st
oftware. 

guage) specifi
ments necessa
ice, a number
p tag names 

ML must be un
called „valida
ion is in ever
s). The specifi
The transition
tion marks fo
restrictive than
l the elements
ement embed
bold characte
the third dial
two standards

002. 

ed by W3C. Inste
lace of origin for

11 

he very first I
on, companie

vided in nume
embers, where

ment of the sta
no legal pow

on can not b
ML, CSS) com

used in this p

YSIS 

for website c
ML consists o
ed. HTML is
tags, by their

rors are not g
error in the 

ayed page, bu
ocument desc

object location
nd software p
an be edited in
se the work 
cification16. A
tarted their In

fication does 
ary for a HTM
r of differenc
with small le

nivocally and w
ation” - a veri
ry user’s inter
ication define
nal17 dialect 
r attribute val
n the transitio
s listed as „cl

dding, and av
ers, italics, etc
ect - is only u
s have been d

ad of applying d
r XML power and

Internet brows
es, governmen
erous discussi
eas members a
andard involv

wer, which cou
be omitted. T

mpliance with t
paper. 

construction. 
of markup ta
s an interpret
r sequence in t
generated - th
HTML code

ut does not gi
ription langua

n and formatti
platform. A si
n any text edit
concentrates 

A conclusion c
nternet adventu

not contain a
ML document
ces exist: form
etters only, a
with no probl
fication wheth
rest because t
s three langua
accepts eleme
lues are option
onal dialect. T
losing optiona
oiding eleme

c. - those effe
used for buildi
efined: XHTM

defined markup ta
d universality as 

63

ser. 
ntal 
ion 
are 

ved. 
uld 

The 
the 

As 
ags: 
eted 
the 

that 
e is 
give 
age 
ing 
ite-
tor. 
on 

can 
ure 

any 
t in 
mal 
and 
lem 
her 
this 
age 

ment 
onal 
The 
al”, 
ents 
ects 
ing 
ML 

ags, 
 the 



64 

1.0,
on t

site 
char
elem
gua
but 
an o
on o
used

5. C

thos
Late
info
stud
port
ww
ww

stan

6. A

com
vali
http

the 
bath
stan
show

diff
vers
cod
uns
‘XH
requ
app
and

     
18 De
19 T
20 N
21 C
22 B
‘war
pres

 

, XHTML 1.1
the specificati
4.3. CSS 

CSS, or Cas
elements. Th

racter spacing
ment positions
arantees that o

also can be e
objective of co
one side with 
d. 

CHARACTER
Polish web 

se services be
ely, the Inter
ormation sour
dents. This pa
tals and vorta

ww.drzewnictw
ww.przemysldr

Those porta
ndards. 

ANALYSIS O
The table b

mpliance of sc
idators avail
p://jigsaw.w3.o

The complia
sites under a

hroom furnitu
ndard  listed in
ws the status o
The wood se

ferentiation of
sions that thei

de was entire
atisfactory. N

HTML compl
uirements of t

plying a differ
d one site appl

                  
escription can be

The 2.0 standard i
Niederst J.: Tworz
Crowder D., Crow
Both in their En
rnings’ indicating
ented sites, valida

, with the firs
ion version 2.0

scade Style Sh
he sheets allo
g. Besides, sty
s. A single sty

one modificati
ffective for hu
onnecting a fl
a correct style

RISTICS WE
services dedic

elong to wood
rnet has incr
rce for both c
aper concentr
ls were select

wo.pl;  www.d
rzewny.pl; ww

als and vortals

OF SCRIPT T
below contain
cript technolo
lable from: 
org/css-valida
ance criterion 
analysis. The 
ure manufactu
n the table; in
of July 2010, 
ector portals 
f their compli
ir codes were
ely complian

Not a single 
liance’ but th
the involved s
rent standard 
lied XHTML 

                  
e found at  www.w
introduces numer
zenie stron WWW
wder R: Tworzeni
nglish version an
g departures fro
ators suggested w

st one applied 
018 - so far, no

heets allow sit
ow to determi
yle sheets prov
yle sheet can 
ion is effectiv
undreds or tho
lexible www s
e hierarchy on

EB SERVICE
cated to the w

d manufacture
reased its imp
customers for 
rates on a par
ted for analysi
drzewnictwo.c
ww.stolarstwo
s were analyse

TECHNOLO
ns the analys
ogies with W3

http://valida
ator - for CSS 
was the numb
analysis con

urers. In case 
n case of CSS,
when the ana
and vortals u
iance level, an
 compliant w

nt with the 
site was bui

he actual com
standard. Amo
than XHTML
1.1). The hig

        
w3.org/xhtml2 - (s
rous solutions res

W. Wydawnictwo H
ie stron WWW. W
nd Polish versio
om the standard.
ways to remove th

Intercathe

nearly nearly 
o official stand

e designers to
ne traditional
vide with dete
be connected 
e for each cop
ousands of sit
site style contr
n the other sid

ES FROM TH
wood sector is
ers or commer
portance beca
wood service

rt of those se
is: www.edrew
com.pl; www

o.pl; www.tart
ed for complia

OGY COMPL
sis of code u
3C-defined sta
ator.w3.org 
compliance.

ber of errors a
ncentrated on 

of HTML an
, the CSS2 sta
lysis was mad

under analysis
nd on the oth
ith. It was on
respective s

ilt with HTM
mpliance level 

ong 10 (ten) s
L 1.0 Transiti
ghest complia

status of July 201
sulting in incompa
Helion, Gliwice,  

Wydawnictwo Heli
on, validators (in

 In this paper, 
he incorrect struc

edra 27/2, 201

y in all cases. W
dard has been

o use typograp
l attributes su
ermination me
with numero

py of the invo
tes20. The casc
rol method an

de 21. At prese

HE WOOD S
ssues have a s
rcial compani
ause it has b
es and produc
ervices: portal
wno.pl; www

w.gieldadrzewn
taki.com.pl. 
ance of the ap

LIANCE WIT
used in wood
andards. The 
for HTML/

and suggestion
source code

nd XHTML, 
andard was th
de. 
s were specif
her hand: a lo
nly for one site
standard. Thi

ML applied. N
l was not hig
sites under an
ional (one site
ance level was

10).  
atibility thereof w
2002. 

ion, Gliwice 2003
n particular CC
‘warnings’ are 

ctures. 

11 

Work is under
published19. 

phic styles and
uch as font siz
ethods for ma
us HTML site
olved element
cade style she
nd single elem
nt, CSS versio

SECTOR 
specific featur
es (wood trad
become a va
cts, and for w
ls and vortals
.drewno.pl; w
na.pl; www.ku

pplied technol

TH W3C STA
d sector port
analysis was

/XHTML co

ns22 reported b
s for web sit
codes were c

he reference po

fic for, on on
ow differentia
e and for CSS
is status sho
Nevertheless, 

gh. None of t
nalysis, 2 (two
e applied XH
s that of the w

with earlier versio

3. 
CS validators) rep

called ‘suggestio

r way from 20

d instructions 
ze, line spacin

argin indents a
es - this soluti
t on just one s
eet designers h

ments within si
on 2 is valid u

re: a majority
ding companie
aluable potent
wood technolo
s. The followi

www.drzewny.
urierdrzewny.

ogies with W

ANDARDS 
als and vorta
made based 

ompliance, a

by validators 
tes belonging 
compared to t
oint. The table

ne hand: a hi
ation of standa
S that the sour
ould be rank

all sites stat
the sites met 
o) were prepar

HTML 1.0 Stri
www.edrewno

ons. 

ported ‘errors’ 
ons’ because in 

006 

for 
ng, 
and 
ion 
site 
had 
ites 
und 

y of 
es). 
tial 
ogy 
ing 
.pl; 
.pl;  

W3C 

als: 
on 

and 

for 
g to 

the 
le 1 

igh 
ard 

urce 
ked 
ated 

all 
red 

rict, 
o.pl 

and 
the 



site
com
und

7. C

tech
Not
sect
stan

8. L
1. 
2. 
 

acti
desi
proc

unit

dism
wor
ope

     
23 In
Kate
miria

 

. Undisputab
mpliance’ cate
derstood as des

Table 1: C

Site

www.edrew
www.drewn
www.drzew
www.drzew
www.drzew
www.gielda
www.kurier
www.przem
www.stolar
www.tartak

CONCLUSIO
The portals 

hnologies. Un
t a single site 
tor web site d
ndards. 

LITERATUR
Niederst J.: T
Crowder D., C

Miriam P

T
Abstract: T

ivities which r
ign of the di
cesses. 

Key words:
 
Dismantling

t or part of dis
Dismantling

mantling tool
rkers who pro
eration of equ

                  
ng. Miriam Peka
edra priemyselnéh
am.pekarcikova@

bly, www.pr
egory reporte
signers’ negli

Compliance of

e address 

wno.pl 
no.pl 

wny.pl 
wnictwo.pl 
wnictwo.com.pl 
arzewna.pl 
rdrzewny.pl 

mysldrzewny.pl 
rstwo.pl 
ki.com.pl 

ON 
and vortals w

nfortunately, th
could prove a
designers stil

RE 
Tworzenie stro
Crowder R.: T

Pekarčíková

TRENDS IN 

The process o
require knowl
smantling pro

: process, desi

g operations a
smantling the 
g workplace is
s, plant. It al

ovide for the d
uipment or a c

                  
arčíková,PhD., do
ho inžinerstva a 

@tuke.sk  

rzemysldrzewn
ed 1300 erro
gence. 

f script techno

Stated comp
XHTML 1.0
XHTML 1.0

XHTML
XHTML 1.0
XHTML 1.0
XHTML 1.0
XHTML 1.0
XHTML 1.0
XHTML 1.0
XHTML 1.0

were designed
hose sites ran
a full XHTML
l have a lot 

on WWW. He
Tworzenie stro

á, Peter Tre

DESIGN O

of dismantling
ledge and indi
ocess, based 

ign, dismantlin

are carried out
line. 
s a set of dism
lso includes 
dismantling o
combination) 

        
oc. Ing. Peter Tr
manažmentu, Ně

Intercathe

ny.pl ranked
ors and 1100

ologies with W
Comp

HTML, XHTM
pliance Error
0 Trans. 8
0 Strict 38

L 1.1 776
0 Trans 84
0 Trans 2
0 Trans 10
0 Trans 36
0 Trans 1316
0 Trans 77
0 Trans 17

Source: own rese

with applicat
nk low for com
L compatibilit
of work to d

lion, Gliwice 
on WWW, He

ebuňa23 

OF DISMAN

g the design 
ividual approa
on the knowl

ng, workplace

t on dismantli

mantling equi
inputs and ou

of the whole p
and control. 

Trebuňa, PhD., S
ěmcovej 32., 0400

edra 27/2, 201

d lowest. Fo
0 suggestion

W3C standards
pliance with stan

ML 
rs Suggestion

0 
14 

6 154 
22 
2 
0 
3 

6 1100 
4 
8 

earch 

tion of up-to-
mpliance with
ty. Just one si

do before the 

2002. 
elion Gliwice

NTLING WO

process is a 
ach designer. 
ledge base fo

e, trend. 

ing workplace

ipment, handl
utputs of the
process at the
The elements

Strojnícka fakulta
01 Košice, tel.: 0

11 

or this site, 
s. This situa

s for selected w
dard 

CS
s Errors S

11 
33 
42 
6 
35 
19 

full com
62 
25 

185 

date XHTML
h the script st
ite was CSS c
sites are com

2003. 

ORKPLACE

complex set
article discus

or designing o

e that is creat

ling and trans
e process of d
e level of exec
s of the disma

a, Technická univ
55 /6023235, pet

the ‘XHTM
ation should 

web sites. 

SS 
Suggestions 

124 
2169 

86 
180 
525 
187 

mpilance 
1627 
845 
362 

L and CSS scr
andards appli
ompliant. Wo

mpliant with t

E 
t of overlappi
ses trends in t
of the assemb

ted as a separ

sport equipme
dismantling a
cution (by han
antling work 

verzita v Košicia
ter.trebuna@tuke

65

ML 
be 

ript 
ied. 
ood 
the 

ing 
the 
bly 

rate 

ent, 
and 

and, 
(as 

ach, 
e.sk, 



66 

wel
form

the 
etc.

clea
insp
proc
stru
prod

whe

inpu

wor
equ
 

Dep
• 
• 
• 
• 

prod
con
acti
• 
• 
• 
• 
• 

com

 

ll as offices in
m a unified an

Depending o
necessary me
) That allows 

Dismantling
aning of oil a
pection, meas
cess is not on

ucture of each
duct. Basic di

Organization
ether it is a ma

Secondly, it
ut), the amoun

From these 
rkplaces. depa

uipment, fixtur

Significant 
pending on the
manual disma
partially autom
automated dis
automatic rem
Manual dism

It is traditio
ducts. It is us

nsidered such a
ivities). Chara
use simple pr
use the univer
identification 
simple handli
ergonomically

A dismantlin
mponents and 

n the dismantl
nd closed syste
on the nature 
eans of disma
the execution

g process begi
and dust), con
surement, dec
nly technologi
h activity may
isassembly fun

n of the dism
aterial (compl
t depends on t
nt of processe

assumptions,
artment, staffi
res, energy sup

impact on 
e degree of au
antling 
mated (mecha
sassembly, 
moval. 
mantling 
onal, in some
ed mainly ene
activities by m

acteristic for m
eparations 
rsal  ismantlin
of connectors

ing products, d
y optimal job 
ng worker sho
should be tra

ling lines) are
em. 
of the workp

antling (disass
n of individual
ins with prepa
ntinues with 
ision on use 
ical and servi

y be a variant 
nctions are sh

Figure 1. Bas

mantling proce
lete destructio
the nature of 
d WEEE. 
, then shows 
ing (staff qual
pply, conveyo

the impleme
utomation can 

anized, hybrid

e cases, techn
ergy and forc

making use of 
manual disasse

ng tools 
s, 
dismantled no
worker (armr

ould be aware 
ained for the 

Intercathe

e linked mater

place is prope
sembly machi
l actions in dis
aration for dism
its own dism
of parts, stor
ice activities, 
and depends 
own in Fig. 1s

sic features of

ess depends p
on), or product

the (relatively

how the org
lifications, the
ors, tanks etc.)

ntation of th
be distinguish

d), disassembly

nically and ec
e the hand of 

f mechanized t
embly is [2]: 

odes, compone
rests, foot supp

of the nature 
safely and ef

edra 27/2, 201

rial, informati

erly secured a
ines, equipme
smantling ope
mantling (pla

mantling and e
rage, recycling
as well as an
on the specifi
st. 

f dismantling

primarily on t
t recycling (of
y homogeneo

ganization (au
eir number) eq
) 

he dismantlin
hed: 

y, 

conomically n
f the worker. A
tools (in less t

ents and mater
port, etc.). 
and hazardou

ffectively rem

11 

ion and functi

and logistically
ent, tools, fixtu
erations. 
acing on the di
ends with the
g, disposal). T
ncillary activit
fic application

the objective 
f components)

ous or heterog

utomation) an
quipment of w

ng process h

necessary way
As a manual r
than a third of

rials, 

us properties o
moved of a giv

ional ties, whi

y equipped w
ures, containe

ismantling tab
e control (visu
The dismantli
ties. The logi
dismantling t

 

of disassemb
). 

geneous range

nd the layout 
workplace (too

has automatio

y of dismantli
removal are a
f the dismantli

of the dismantl
ven product. F

hich 

with 
ers, 

ble, 
sual 
ing 
ical 
the 

bly, 

e of 

of 
ols, 

on. 

ing 
also 
ing 

tled 
For 



man
tool

Indi
char

acti
offi
hum

rapi

and
to d

as w
foll
• 
• 

• 
• 

• 
• 

crea
as w
is a 

 

nual removal 
ls, labor and m
Partially aut

By the hybr
ividual disma
racteristics ar
Automated d

The hallma
ivities are carr
ices are linked
mans is limited

Automated (
idly increasing

Problematic
d concentration
dismantle a nu

In the design
well. Set of co
owing basic r
transparency 
convenience 
adequate men
orderliness - i
hygiene - bes
against hazard
security - prot
aesthetic requ

In the desig
ation of a mod
well as expans

way to integr

it is necessar
means of prote
omated 
rid removing 
antling workpl
e similar as by

disassembly 
ark of autom
ried out by au

d conveyor sys
d to supervisio

Figure 2 Secu

(or semi-autom
g amount of w

c, however, in
n of sufficient

umber of struc
ning of the di
onditions for d
requirements (
- the optimal v
- of appropria

ntal and physic
in relation to h
st lighting and
dous and harm
tection agains

uirements. 
gning of the 
dular system. 
sion of existin
rate new parts

ry to adapt th
ection (Fig. 2)

are used a no
laces are usua
y the manual p

mated disassem
utomated dism
stems). Disma
on of dismantl

uring of the w

mated) disass
world WEEE.
n connection w
t quantities of

cturally divers
ismantling wo
design optimi
(imposed on th
visual conditi
ate size work
cal burden 
human well pl

d visibility, op
mful substance
st accidents, sa

dismantling 
This is a very

ng departments
s into existing

Intercathe

he dismantling
). 

on-motor and
ally linked w
process of dis

mbly is that 
mantling equip
antling equipm
ling facilities 

workplace with

embly proces

with the impl
f one type of p
e products in 

orkplace shoul
ization in term
his type of wo
ons, 

kspace physiol

laced  equipm
ptimal acoustic
es, radiation a
afe access and

facility is co
y flexible and 
s, in terms of 
g system. Mod

edra 27/2, 201

g workplace a

d motor tools,
with the transp
smantling  

each primar
pment (use of
ment are opera
and the decisi

h tools, materi

s will be nece

lementation o
products in on
one place. 
ld be taken in

ms of ergonom
ork): 

logically appr

ment, handling
c, climatic co

and vibration.
d escape from 

onsidered an 
efficient way 
simplicity, va
dules to be arr

11 

and equip them

, fixtures and 
port system (c

ry and auxili
f automated m
ated and mana
ion-making fu

ials and plant 

essity in the ne

f automation 
ne place. Thu

nto account erg
mic workstatio

ropriate work

 equipment, c
nditions, prov

the workplac

effective dis
of creating a 

ariability and q
ranged so, tha

m the necessa

assembly un
conveyor). Oth

ary dismantli
machinery, lin
aged. The role
unctions. [1] 

 

ear future due

seems transp
s, it is necessa

gonomic aspe
ons represent t

king movemen

ontainers, 
viding protecti

e, 

mantling of t
new departme

quality design
at outputs of o

67

ary 

nits. 
her 

ing 
nes, 
e of 

e to 

port 
ary 

ects 
the 

nts, 

ion 

the 
ment 
n. It 
one 



68 

mod
proc

disa
• 

• 
• 
• 
• 
• 
• 
• 
• 

CO

recy
dism
Proj
its i
dism
tool

LIT
[1] 

[2] 
[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

[10

 

dule are input
cess. 

The modula
assembly. Ben
possibility of 
the particular 
multiple use o
reducing the c
the possibility
simpler and m
reducing the c
increase the s
possible exten
a high variatio

ONCLUSION 
Developmen

ycling of ma
mantling and a
jection the di
implementatio
mantling proc
ls. 

TERATURE 
Goosey M
Departmen
www.cfsd.o
Kováč J., S
Lambert A
Recycling. 
Willmann, 
Darmstadt, 
Lorincová D
č. 15 (2
2009/pdf/18
Trebuňa P.
inovácií. č
2008/pdf/18
Ručinská S
regiónu. In:
Pekarčíkov
procesov. D
Trebuňa P.
187-190. w
7094. 

0] Malák M.: U

ts to the next m

ar approach is
nefits from the
f creating purp

application co
of already dev
cost of constru
y of rapidly ob
more flexible t
cost of produc
serial and repe
nsion of new f
on in solution

 
nt of removal
aterials allow
adequate logi
ismantling pro
on in dismant
cess modeling

M., Kellner R.
nt of Trade 
org.uk/seeba/TD

Svoboda M., Líš
A.J.D., Gupta 
CRC Press, 20
CH.: Recyclin
 2002. www.re
D., Brezinová J
2009), ISSN 
88-191.pdf. 
.: Projektovanie
č. 11 (2008),
84-186.pdf. ISB
S., Ručinský R
: Regionalistick

vá M.: Implem
Dizertačná práca
.: Kategorizácia

www.sjf.tuke.sk

Uplatnenie sieť

module. In ea

s used mostly
e application o
pose-oriented d
onditions, 

veloped and va
uction and des
btaining deriv
transition to o
ction and main
eatability 
features and u

ns. 

l is an import
wing their rec

stic support is
ocedures inclu
tling the syste
g are based o

: A Scoping 
and Industry

D/reports/PCB_
ška O.: Automa
S.M.: Disasse

005. Florida, US
ng Leitfaden fu
ecyclingleitfade
J.: Analýza náv

1337-7094. 

e výroby integr
, s. 184-186
BN 978-80-807
R.: Inovácie a 
ké perspektívy. 

mentácia inovač
a SjF TU v Ko
a a definovanie

k/transferinovac

ťovej analýzy p

Intercathe

ch module, th

y in the imple
of a modular a
departments a

alidated eleme
sign work, 
ed modificatio
ther dismantli
ntenance 

units, 

tant way to de
covery. Creat
s fundamental
udes the creat
em. Demands
n a wide ran

Study End-of
y Intellect a
_Study.pdf. 
atizovaná a pruž
embly Modelin
SA. ISBN 1-574
fur Produktentw
en.c-willmann.d
varov v procese

www.sjf.tuke

rované optimál
. www.sjf.tuk
73-832-7. 

investície ako
Lučenec2008.
čných nástrojov
šiciach, 2008. 
e podnikovej lo
cii/pages/archiv/

pri TPV, In.: Tra

edra 27/2, 201

hen runs a spe

ementation of
approach are a
and systems w

ents and units

ons 
ing tasks 

eal WEEE, e
te an optima
l determinants
tion of optima
s placed on pr
nge of applica

f-Life Printed 
and Shipley 

užná montáž. Vi
ing for Assem
444-334-8. 
wickler, Dipolo
de/anhang/ DA
e erozívneho op
e.sk/transferinov

álnym systémom
ke.sk/transferino

o vybrané pred

v tvorby logist

ogistiky. In: Tr
v/transfer/11-200

ansfer inovácií.

11 

ecific operatio

f small and p
as follows [11

with optimal p

; 

specially sinc
al model of 
s of dismantli
al and econom
roject activitie
able discipline

Circuit Board
Europe Limi

ienala, Košice, 
mbly, Maintena

omarbeir, Tech
A_Willmann.pdf

potrebenia. In: 
vacii/pages/ a

m hmotných to
ova cii/pages/a

dpoklady konk

tických modelo

ransfer inováci
08/pdf/187-190

. Č. 19 (2011), I

n of dismantli

partly automat
]: 
arameters, giv

ce in the case 
the process 

ng performan
mic solution a
es related to t
es, methods a

ds, Supported 
ited, UK 20

2000. 
ance, Reuse a

hnische univers
f. 
Transfer inová
archiv/transfer/

okov. In: Trans
archiv/transfer/

kurencieschopno

ov demontážny

ií. č. 11 (2008)
0.pdf. ISSN 13

ISSN 1337-709

ing 

ated 

ven 

e of 
of 

nce. 
and 
the 
and 

by 
002. 

and 

sität 

ácií. 
/15-

sfer 
/11-

nosti 

ych 

), s. 
37-

94. 



[11

[12

[13
[14
[15
[16
[17
 
This 
huma
of pr
Activ
This 
techn

B

perf
the 
prod
the 
mot
resp
ente
met
high

INT

amo
do 
wro
mot
the 

prod
is in
imp

     
24 A
Masa

 

] Malega P.: 
10, Košice, 

2] Varga V.: T
80. Internet

3] www.green
4] www.ietc.u
5] www.ietc.u
6] www.indus
7] www.ipaslo

article was crea
an risks for susta
romoting operat
vity 3.1 Integrate
article was crea

niques in-house m

 

Rastislav 

BUSINESS P
AND CO

Abstract: P
formance and 
real industria
duction costs 
area of monit

tivation to cos
pectable cost 
erprise proces
trics to impro
her process pr

Keywords: 

TRODUCTIO
The standar

ount of labor 
and other pro

ong decisions 
tivate to lean 
primary meth

Today’s pro
duction costs,
n according to
portant. The c

                  
ssoc. Prof. Dr. 
arykova 24,  960 

Effectiveness o
, 2007, s. 48-50
Typové riešenia
t: www.sjf.tuke
npeace.org/raw/
unep.or.jp/ietc/P
unep.or.jp/ietc/P
stryweek.com/R
ovakia.sk/slovn

ated by implemen
ainable developm
tional research a
d Design manufa

ated by implemen
manufacturing an

Rajnoha24 
PERFORMA
OSTING ME

Paper describ
production co

al production. 
control proce

toring of real 
st decreasing i
level very im

sses cost redu
ove not only t
rofitability too
costing, lean 

ON 
rd costing allo
required to m
oducts appear

relating to p
behavior in p

hod of product
oduction envir
, because all t
o the product
cost of the pr

                  
Ing. Rastislav R
53 Zvolen, Slova

of production a
0, ISBN 80-807
a modulových m
e.sk/transferinov
/content/slovak
Publications/spc
Publications/spc
ReadArticle.asp
nik.aspx 

ntation of the pro
ment of production
and development
acturing systems b
ntation of the gra
nd non-manufactu

ANCE MAN
ETHODOLO

bes one innov
osts. It offers 
Traditional co

ess. Today’s p
production co

is in according
mportant.  Th

uction – value 
the cost struct
o. 
production, p

ocates all ove
make the produ
r to cost less.
pricing, profi
production op
tion costs cont
ronment enabl
types of waste
tivity improve
roduct varies 

        
Rajnoha, Techni

ak Republic, rajno

Intercathe

as a key indicato
3-461-5 
montážnych pra
vacii/pages /arc
kia/press/reports
c/EWasteManu
c/EWasteManu
px?ArticleID=9

oject "Centre for 
n and products in
program financ

based on physica
ant project VEGA
uring processes.

NAGEMEN
OGY IN WO

vate access to
a transparent w
ompanies use 
production en
osts, because 
g to the produ
his paper pre
stream mapp

ture, but the s

erformance m

rheads to the 
uct. Some pro
. These costs
itability, make
perations. Trad
trol process. 
les a vitally m
es are undesir
ement, higher 
according to 

ical University i
oha@vsld.tuzvo.s

edra 27/2, 201

tor. In: Elektron

racovísk. In: Tra
chiv/transfer/2-2
s/vyhlaska_elek
ual_Vol1.pdf 
ual_Vol2.pdf 
9223 

Management Re
n engineering" (I
ced by the Europ
l and virtual mod
A no. 1/0102/11 

NT – VALU
OOD INDU

o the right c
way, how to c
 standard cost

nvironment en
all types of w

uctivity impro
esents one of 
ping and costi
system of cos

management, v

 product and 
oducts appear 
s mislead peo
e/buy and ot
ditional comp

mechanism in 
rable and the 

efficiency an
 the product

in Zvolen, Depa
sk 

11 

nický časopis T

ansfer inovácií.
2000/pdf/78-80
ktroodpad.pdf. 

esearch technical
ITMS: 26220120
pean Regional D
deling. 
Experimental me

E STREAM
USTRY COM

calculation of
calculate the l
ting as the pri
nables a vitall
wastes are und
vement, highe
the most eff

ing. This tool 
st calculation 

value, value st

these overhe
to cost more 

ople and cause
thers. By this
panies use stan

the area of m
motivation to

nd respectable
volume and 

artment of Busin

Transfer inováci

č. 2 (2000). s. 
0.pdf. 

l, environmental 
060) on the grou

Development Fun

ethods and model

M MAPPING
MPANY 
f the producti
ean indicators
imary method
ly mechanism
desirable and t
er efficiency a
fective tools 
enables by le
as a system 

tream mapping

ads relate to t
than they rea

e them to ma
s fact it does
ndard costing

onitoring of r
o cost decreasi
e cost level ve
production m

ness Administrati

69

ií č. 

78-

and 
unds 
nd - 

eling 

G 

ion 
s in 
d of 

m in 
the 
and 
for 
ean 
for 

g  

the 
ally 
ake 
sn’t 
g as 

real 
ing 
ery 

mix, 

tion, 



70 

ove
the 

acti
prof
prod
from
adm

1.  

the 
opti

- 
- 

enh

goa
pos

- 

- 

- 

- 

Val
inve
show

valu
proc
com
acti

- 
- 
- 
- 
- 
- 

was
Cos

 

erhead costs ar
maximum pro

In a compet
ivities and to
fitability site.
ducing to buil
m place to pl
ministrative pr

Value Stream

VALUE S
Value Stream

value stream
imization of th

Value Stream
monitoring of
monitoring of

Through
hance value

Production p
al achievemen
sibility to mak

Construction
definition of t
than standard 
continuously 
order to reduc
definition of 
value level vo
implementatio
cost reduction

As a final r
lue Stream Pr
entory (materi
w a higher pro

The princip
ue creation, e
cess from the

mplexly to elim
ivities, especia

When we sp
producing to b
spending time
transporting w
waiting for pr
producing def
realized admi

Value Strea
ste), produce 
sting is the con

re related to th
oduction flow
titive environm
o increase the
 When we sp
ld up inventor
lace, transpor

rocesses with s
m Costing is t

STREAM MA
m Costing is 

m in the comp
he production
m Costing is b
f the real (actu
f the future sta
h value str
e, eliminate 
process is a s

nt – a final pr
ke some impro
n framework o
the goal of co

d cost, allocate
looking for a 

ce costs in the
the costing ta

olume, 
on of the pro
n contribution
result we shou
rofit (in Euro
ial, machine h
ofit and a love
al question th
especially the
e value-added
minate the no
ally from the c
peak about sou
build up inven
e and effort to
workers to wo
rocessing, 
fective produc
inistrative pro
am oriented fi

the highest q
ntinual effort 

he value stream
w through the v
ment a firm m
e number of 
peak about so
ry, waiting fo
rting workers
small efficien
the continuale

APPING AN
than a suitabl
pany and con

n flows and co
based on two k
ual) value stre
ate of the valu
ream mapp
waste, and 
stream of acti
roduct. Right 
ovements from
of the Value S

ost reduction s
ed to the value

waste points,
e whole value 
arget by each

oposed targets
ns (monitoring
uld obtain the
o) and ROS (
hours, labor e
er average uni
here is the id
e definition o
d point of vie
on-value-adde
customer prof
urces of the no
ntory, 

o move produc
ork sites, 

cts, 
cesses with sm
irms operate 
quality, meets
that allows fir

Intercathe

m as a whole 
value stream.

must be able co
f value-added 
ources of the 
r processing, 
 to work site
cy, etc. 

effort that allow

ND COSTING
le method, ho
nsequently to 
sts. 
key processes

eam process, 
ue stream. 
ping can id
improve flo
ivities, which 
processing of

m the cost red
Stream Costin
system and ob
e stream, 
, their compar
stream and (m

h production s

s to the value 
g of the future 
e two key mo
(Return of Sa
tc.) by selling
it cost. 
entification o
f productive 

ew. In a com
ed activities a
fitability site. 
on-added valu

cts from place

mall efficiency
by the cost r

s quality – co
rm to achieve 

edra 27/2, 201

and the maxim

omplexly to e
activities, e

 non-added v
spending tim

es, producing

ws firm to ach

G METHODO
ow to detect a

use these da

s: 

dentify con
ow. 
h must be full
f the product 

duction point o
ng: 
btaining of the

rison with exi
monitoring of 
step that prod

 stream steps
state). 

onitoring inde
ales in %). If
g more than it

of the key driv
and non-prod

mpetitive envir
and to increas

ue activities, w

e to place, 

y, etc. 
reduction prin
ost – delivery

a lean status.

11 

mum profitab

eliminate the n
specially from

value activitie
e and effort to

g defective pr

hieve a lean st

OLOGY  
all necessary c
ata scans for 

ntinued opp

l realised, in a
is a basic as

of view. 

e final estimat

sting producti
the real state)
duced on non

s and evaluati

xes, that info
f value stream
t makes, the v

vers in the pr
ductive part o
ronment a fir
se the number

we mean on: 

nciple (interna
y requirements

ility comes fro

non-value-add
m the custom
es, we mean o
o move produ
roducts, realiz

tatus. 

characteristics
monitoring a

portunities 

according to t
ssumption of t

ion that is low

ion conditions
, 

n satisfied add

ng of the futu

rm us about t
m reduces som
value stream w

rocesses of fi
of each realiz
m must be ab
r of value-add

al elimination 
s. Value Stre

om 

ded 
mer 
on: 

ucts 
zed 

s of 
and 

to 

the 
the 

wer 

s in 

ded 

ure 

the 
ome 
will 

irm 
zed 

able 
ded 

n of 
eam 



mea
utili
cost
cann
stan
the 
cost

allo
max
stre
the 

(add
elim
- 
- 

- 
- 
- 
- 
- 
- 

1.1 

mon
- 

- 

dep
valu
and
rela

- cy
- re

cu
- siz
- nu
- pr
- am

fo
- w

w

 

The standar
asurements by
ization of ma
t drivers. The
not to say, w

ndard cost met
process – thi

ting. 
The lean pr

ocated direct t
ximum of pro
eam at the pul
bottleneck op

Value stream
ded value) and

mination of fol
overproductio
inventory (bo
need etc.) 
waiting (accep
unnecessary p
corrections (“
workers (non 
transport (info
unusable wor

CLASSIF
COSTING

Two key ev
nitoring of rea
LPI – Lean P
effectiveness 
LMI – Lean 
time period. 

In accordin
partments, but 
ue stream wit

d have a low v
atively low, co

The more im
ycle time, chan
equired time o
ustomer, 
ze of producti
umber of work
roduct variant
mount of deliv
or customer, 

working time 
worker, worker

rd costing m
y standard cos
achines/equipm
e production m

which level of 
trics. Standard
is is the confl

roduction and
to the value 
ofitability com
l of customer

perations withi
m costing – 
d non-product
llowing activi
on (a lot of pu
ottlenecks, ba

ptance of the 
processes (tran
“quality at the 

ergonomicall
formation trans
rker (not physi

FICATION O
G 
valuation met
al production c
erformance In
of our firm le
Money Index

g with the L
t direct by val
th little or no 
variability in 
onsistent. 
mportant param
ngeover time 
of equipment 

ion entity → o
kers → output
ts number → o
very losses →

/without inter
r productivity,

motivates non-
sting system in
ment, and the 
managers, sup

profitability 
d costing alloc
lict and the im

d value stream
stream as a w
mes from the
. The profit is
in the value st
is the mutua
tive activities/
ities - wastes:

urchase, invent
ad sale foreca

purchase from
nsportation, jo
place and job

ly process, job
sfer, logistic)
ically by job, 

OF KEY PER

trics will be 
costs: 
ndicator – ena
ean efforts; thi
x – describes 

LPI and LMI
lue stream, th
overlap, the 
time period a

meters of valu
→ output: gro
running → o

output: stocks
t: production e
output: value a
→ output: num

rruptions/ →
, 

Intercathe

-lean behavio
nclude the per
amount of ov

pervisors and 
they just have
cates the over
mpulse to cha

m costing mea
whole and no
e productive 
s primary dep
tream. 
al comparison
/cost drivers (

tory at the end
ast, productio

m the process/
obs, service) 
b”) 
b standard) 

but his knowl

RFORMANC

used by the 

ables a measur
is index can re
the effectiven

 must be arr
han the people
production pr

and the invent

ue stream costi
oss throughpu

output: gross t

size and proc
entities amoun
added index,

mber of proces

output: adde

edra 27/2, 201

or in process
rsonal efficien
verhead absor
operators rec
e by the “actu

rhead to the pr
ange the stand

ans that the o
ot to the labo

production o
endent from t

n of two basi
(non-added va

d of flow, bad
on planning, d

/customer) 

ledge or skills

CE METRICS

value stream

rement as a co
eplace direct/i
ness of the pr

range, that th
e in the comp
rocesses must
tories of all f

ting are: 
ut time, 
throughput tim

cessing size en
nt, 

ss steps, at wh

ed and non a

11 

ses and opera
ncy of product
rbed by produ
ognize these 
ual cost level
roduct, which 
dard costing f

overhead and
ors or other d
operations thr
the rapidity of

ically parame
alue). Principa

d production fl
documentation

s). 

S BY VALUE

m costing in a

onsistent way 
indirect hour m
roduction perf

he reporting m
pany must be
t be reasonab

factors must b

me of product

ntities, 

hich will be c

added value 

ations. The k
tion workers, t
uction units –
results, but th
”. They can u
evokes it, not

for value stre

d other costs a
direct costs. T
rough the val
f process flow

eters: producti
al question is t

low,...) 
n - that nobo

E STREAM 

according to t

to determine t
measurements
formance in r

must be not 
 assigned to t
ly under cont

be under contr

t delivery to t

created the val

of operation 

71

key 
the 

– or 
hey 
use 
t to 

eam 

are 
The 
alue 
w at 

tive 
the 

ody 

the 

the 
s, 
real 

by 
the 
trol 
rol, 

the 

alue 

on 



72 

- ad
- co
- nu
- eq
- co

1.2 

of t
and
tang

cha
diff
valu

auto
way
pos
the 
brin
by m
of a
asse
defi
of a
prim

add
prod

prod
and
cost

 

dded and non 
ost calculation
umber of non 
quipment relia
ontinuous flow

VALUE S
METRIC

Calculation 
otal process c

d thus brings a
gible and intan

Business pro
in, i.e. since 

ferentiates bet
ue-not-added a

Economic V
omatically gen
y to achieve it
itive change o
knowledge o

ngs a brand ne
means of actu
actual inclusio
esses effective
ined total con
a production p
marily affected

Figur

In connectio
ded in the prod
duction proce

Process cost
duction system

d not a comple
ts which are 

added value o
n of value stre
reduced waste

ability quantif
w and pull pro

STREAM CO
CS 

based on valu
cost flow (PCF
a real view of 
ngible factors
ocess value ad
receiving pro

tween costs i
activities and 
Value Added
nerated only b
t provided tha
of EVA can o

of real added 
ew viewpoint 
ually showing 
on of a certain
eness of the 
ntinuous produ
plan can be si
d by total prod

re 1. Two rela

on with the qu
duction proce

ess flow to gen
t flow (PCF) 
m per time un
ex portfolio in
represented e

of process step
am improvem
es and the fina

fication, 
oduction value

OSTING AND

ue added inde
F) through pro

f the total amo
, participating
dded analysis 
oduction orde
incurred to g
processes. 

d (EVA) as 
by a strategy a
at there is an 
only be optim
value of busi
the process o
the price and

n volume of as
use of these

uction period. 
ignificantly di
duction system

ated dimension

uantification o
ess of the com
nerate an optim
is defined as 

nit, but always
ncluded in the
e.g. by purcha

Intercathe

p or activity, 
ment, 
ancial effects,

e. 

D BUSINESS

ex (VAI) of p
oduction syste
ount of proces
g on the produ
is concentrate
ers to sending

generate added

the key pe
appropriately 
interaction be
ized intention
ness processe

of economic e
d profitability 
ssets into the p

assets throu
It points out 

ifferent depen
m flow (Fig.1)

ns of quantify

of business pro
mpany the key 
mum return of
a total amoun

s in relation to
e production p
ase costs, cos

edra 27/2, 201

, 

S PROCESSE

processes is fo
em for the tota
ss-generated c
uction process
ed on surveyin
g the output 
d value and 

erformance in
designed and

etween the un
nally provided
es (Fig. 1). C
efficiency man
of business a

production pro
ugh their actua
the fact that 

nding on actua
). 

ying the value 

ocess added v
y problem is b
f value stream
nt of process 
o a selected pr
programme. I
sts of technic

11 

ES VALUE A

ocused on surv
al continuous 
osts by consid
.  
ng the costs of

to customers
costs of non

ndicator in b
d chosen. This
nderlying facto
d that it becom
ombination o
nagement of b

assets based on
ocess, and on 
al workload w
economic pro
al production 

 
added in busi

value based on
being solved -
m.   

units which f
roduct represe
It reflects the 
cal preparation

ADDED 

veying the val
production tim

dering the actu

f the entire val
s, and it stric
-productive, i

business is n
s just defines t
ors of success
mes aligned w
f EVA and V
business proc
n the knowled
the other hand

within a clea
ofit in realizati

profit achiev

ness 

n VAI as a val
how to set up

flow through t
entative – hold
flow of proc

n of productio

alue 
ime 
tual 

alue 
ctly 
i.e. 

not 
the 
s; a 

with 
VAI 
cess 
dge 
d it 
arly 
ion 

ved, 

alue 
up a 

the 
der 

cess 
on, 



prod
asso
prod
prod
flow
inef
etc.
the 

prod
- w

fo
ef

- w
im

time
whi
Val

with
unn
the 

2. 

met
core
but 
use,
of c
whi
prod

divi
- co
- co

prof

stre
prac
map
on t

200

 

duction organ
ociated with t
duct represent
duction system
w at the level 
fficiency (e.g
). In real-worl
calculation of

The need t
duction, auxil

what internal co
or the purpose
fficiency of va

which of these
mproving the v

Primary con
e results in qu
ich we achieve
lue added ind

VAI knowle
hin which th

necessary wast
productive or

PROPOS
ADDED M

The text bel
thodology is a
e of added va
also resource

, delivery cyc
correct identifi
ich clearly poi
duct – so-calle

Value Strea
ision of costs 
osts of the pro
osts of the non

To assess th
fitability: 

Value
Thus to calc

eam, how muc
ctice, to calcu
p and future v
the basis of th

Value stream
07): 

nization and m
the product re
tative - holde
m input amoun
of 0 occurs. 

. excess inven
ld business ex
f the flow (PC

PCF
to increase t
liary, service a
onstraints occ
 of increasing

alue stream? 
e constraints 
value stream p
ncentration on
uantifying Va
e current effic

dex (VAI) = T
w

edge is particu
e production 
ting – i.e. it is
r value-adding

SAL FOR A M
MANAGEM
low points ou
a proper unde

alue creation i
es supporting 
le of input, in

fication of the 
ints to the spe
ed product rep

am Costing is 
into two basic

oductive tree (
n-productive t
he costs of va

e Stream Prof
culate the valu
ch cost is con
ulate the profit
value stream m
he value stream
m costing wil

management, 
ealized, such a
er. Basic princ
nt must be equ
Theoretically
ntory in store

xperience, the 
CF) is as follow
F = Process c
the added va
as well as adm
cur in business
g the share of v

have a majo
profit? 

n increasing th
alue added ind
ciency and eff
Time when the
which the pro
ularly importa

system shou
s primarily us

g activities and

METHODOL
ENT 

ut the fact tha
erstanding of 
s not only pre
the implemen

nventory of wo
current value

ecific context o
presentative.
primarily foc

c categories: 
i.e. value adde

tree (i.e. value
alue stream w

fitability = Va
ue stream pro
nsumed by the
tability we wi
map, where th
m profitability
ll be carried 

Intercathe

logistic proce
as material, la
ciple of proce
ual to the outp

y, this means t
e, excess time
figure is mos

ws: 
costs + Produ
alue makes t

ministrative pr
s processes, or
value added in

r impact on 

e share of valu
dex - VAI. Jus
fectiveness of 
e product is a
duct is create

ant because of
uld generate t
sed to elimina
d processes.  

LOGY OF BU

t the base for
the value stre

esented by act
ntation of the
ork in progres
 stream we wi
of value creat

cused on mon

ed), 
e not added). 
we define a va

lue Stream In
fitability it is 
e stream and 
ill use the two
he value strea

y improvemen
out in the fol

edra 27/2, 201

esses, and on
abour and ove
ess cost flow c
put amount, th
that the produ
e capacity of 
stly in negativ

ct costs + Val
technologists,
rocesses, refle
r is it possible
n the producti

increasing th

lue added to th
st the value ad
flow: 
added value/T

ed   (2) 
f the flexibility
the highest a
ate non-produ

USINESS PR

r a comprehen
ream througho
tivities related
ese processes 
ss between pro
ill use the so-
tion. Value str

nitoring the v

ariable indica

come – Value
crucial to kn
what earning

o value stream
am profitabilit
nts realized. 
llowing five s

11 

n the other ha
erhead costs i
calculation is 
hen the optima
uction value s
f staff, poor o
e terms. The b

lue Stream Pr
, planners an
ct on two cruc

e to eliminate t
ion process an

he flow and c

he total contin
dded index in

Total continu

y of value stre
added value p
ctive activitie

ROCESSES V

nsive percepti
out the proces
d to the proce
(capacity reso
ocesses, etc.).
called Value S
ream is always

alue created. 

ator of so-call

e Stream Costs
now how much
s emerge from

m maps – curr
ty achieved w

steps (Chromj

nd by cost flo
n relation to t
the fact that t

al profit of val
stream makes 
operation layo
basic scheme 

rofit   (1) 
nd managers 
cial facts: 
these constrai
nd increasing t

consequently 

nuous producti
ndicates the lev

ous time duri

eam cost cont
possible witho
s and to supp

VALUE 

ion of the who
ss chain, i.e. t
sses themselv
ources ready 
For the purpo

Stream Mappi
s oriented to o

The hallmark

ed value stre

s  (3) 
h cost enters t
m the stream. 
ent value strea

will be compar

jaková, Rajno

73

low 
the 
the 

alue 
no 

out, 
for 

in 

ints 
the 

on 

ion 
evel 

ring 

trol 
out 

port 

hole 
the 

ves, 
for 
ose 
ing 
one 

k is 

eam 

the 
 In 

eam 
red 

oha 



74 

- pr
ca

- pr
th
ac
pr
in
in
•
•
•
•
•

•
•

of t
mai
valu
valu
add
be p
othe

cust
• 
• 

valu
WIP

acqu
valu
stoc
inve

SUM

of a
dire
con
to m
con
inde

LIT
1. 

 

roduct costing
alculation of c
rocess costing
he process an
cceptance, ord
rocesses of c
ncluded which
ndicators are p
• total real dis
• real daily ca
• time capacit
• degree of eq
• cyclical tim

connection t
• cost of 1 pro
• total costs o

Value stream
the value stre
intenance, lice
ue stream, the
ue stream but 

dition to direct
produced (pro
er costs direct

Customer de
tomer orders: 
input costs: d
annual custom

Final Value 
ue added creat
P, and so on. 

The whole 
uired through
ue stream. As
cks, buffer sto
entories and p

MMARY 
Value Stream

added and no
ect cost in the 
ntribution impl
monitor and m
nfront it with e
ex (VAI) whic

TERATURE 
Horváth P. &
ISBN 80-725

g – calculati
costs of work i
g – calculation
nd its parts in
der preparatio
communicatio
h are counted
particularly rel
sposable capa
apacity of equ
ty for necessa
quipment utili
me, claimed 
to the overall 
ocess minute, 

of the process.
m costing oth
eam as a wh
ense fees, sof

ey can not be d
are necessary

t material and
oduction over
tly necessary f
emand costing

aily customer
mer demand x

Stream Costi
ted in the valu

methodology 
h the value str
s a result of o
ocks, and a fur
production flow

m Costing is m
on-added valu

whole proces
lies, for the pu
manage only 
efficiency and
ch maps the re

& Partner (200
9-018-9. 

on of costs, 
in progress ("
n of the amou
n product cre

on for product
n with suppl
d as one unit
levant for the 
acity of equipm
uipment for the
ary technologi
ization, 
by the value
production vo

 
er costs – the

hole but until
ftware, etc.). T
directly determ
y for manufac
d wages, avail
rheads, tools, 
for making the
g – calculatio

r demand x tot
x total costs pe
ing – will resu
ue stream – fl

is based on 
ream mapping

optimizing the
rther improve
w. 

modern tool to
ue by separat
ss and provide
urposes of bu
the economic

d value added 
eal value strea

00): Balanced

Intercathe

directly ente
stacks"), 

unt of process 
eation (mater
tion, organiza
liers and cus
t for the enti
value stream 

ment for the v
e process, 
cal breaks (ca

e stream for 
olume which i

e calculation o
l now have n
This includes 
mined on one p
cture of the pr
lable before th
contents, ext

e product). 
on of input co

tal costs per un
er unit. 
ult in a compl
ow size, flow

a comparison
g and costing 
e value stream
ement of the v

o precise quan
e production 
es excellent pe
siness process

c value added
to processes,

am in complex

d Scorecard v

edra 27/2, 201

ering the pro

 costs caused 
rial and labou
ation of produ
stomers, also 
ire value stre
costing: 

value stream, 

asting, mainten

individual p
is assigned to 

of costs which
never been c
 all costs that
piece of produ
roduct – i.e. a
he process sta
ternally suppl

sts for implem

unit, 

lex cost calcu
w gain, coverag

n of VAI - v
in two forms

m there is a ra
value added in

ntification of 
steps. It sch

erformance m
s efficiency m

d (EVA), it is
, calculated on
x business pro

praxi. Stuttga

11 

oduct created 

by the active
ur costs of p
uction, logisti

process ove
eam). The fo

nance, other), 

processes and
the value stre

h are necessar
counted (e.g. 
t are directly 
uct / or one pr

all inputs whic
arts, so that th
ied parts for 

mentation of a

ulation based o
ge contributio

value added in
s – current an
adical reductio
ndex by better

production co
edules the in

measurement. A
management it
s necessary to
n the basis of 
ocesses. 

art. Schäffer-P

by the strea

e involvement
process of ord
ic processes a
rhead costs a
llowing proce

d activities w
eam, 

ry for realizati
quality contr
related with t

rocess within t
ch have to be,
he product cou
the product a

annual and da

on knowledge
n to the proce

ndex which w
d future state

on of supplies
r management

osts, with resp
formation abo
As the present
is not sufficie

o simultaneou
the value add

Poeschel Verl

am; 

t of 
der 
and 
are 
ess 

with 

ion 
rol, 
the 
the 
, in 
uld 
and 

aily 

e of 
ess, 

was 
e of 
s in 
t of 

pect 
out 

nted 
ient 
usly 
ded 

lag. 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

 
This 
Perfo
 

sect
the 
elec

man
“Pa
role
sign
con
on 
deg
add
med
pred
outd

grow
whi

spec

     
25 Wł

 

Chromjaková
In: Improvem
ISBN 978-83
Chromjaková
1802-5676. 
Kaplan R.S., 
Harvard Busi
0017-8012. 
Rajnoha R., 
ukazovateľa 
z medzinárod
hospodářská. 
Rašner J., Raj
286 s. ISBN 9
Tuček D., Zá
Zlín. Technic
Vidová J. (2
vedecká konf
s.117-122. 

paper is the pa
formance measure

Władysła

E
Abstract: T

tor offered by
decisions ma

ctronic media.
Keywords: 
The motto 

nufacturers, us
aper, the King
e to be playe
nificance of th
nference focus
readership, tr

gree of sustain
dressing the q
dia. Notably, 
dominant opi
dated while its

One might 
wing influenc
ich bears on th

It should al
cific applicati

                  
Władysław Strykow

á F., Rajnoha 
ment of quality
-924215-3-5. 

á F. (2008): F

Norton, D.P. 
iness Review

Chromjakov
EVA. In: 

dnej vedeckej
Praha, s.90. I
jnoha R. (200
978-80-228-17
ámečník R. (2
cká univerzita 
2004): Konštr
ferencia „Eko

artial result of th
ement and manag

aw Strykows

ELECTRO

The article dis
y continent for
de by major w
. 
newspaper pa
of this yea

sers and exper
g of Media”. T
ed by the prin
he main carrie
sed on the env
rends in press
nability achie

questions, a nu
as in the pas

inions. Howe
s use in the m
conclude that

ce of compute
he perception 
lso be noted 
ions, fueled by

                  
wski, Wood Techn

R. (2007): Va
y regarding p

Flexibilné ria

(1992): The b
w. Boston. Ha

vá F. (2008)
Nová teori

ej konferenci
SBN 978-80-

07): Nástroje r
748-6. 
2007): Řízení
vo Zvolene, 2

rukcia ukazov
onomika a ma

he Ministry of E
ging of Slovak wo

ski25 

ONIC MEDI

scusses the la
r the years 199
world and dom

aper, paper co
ar’s fifth co
rts of various 
The scope of 
nted media in

er of informati
vironmental im
s advertising, 
eved by pape
umber of view
st, the domina
ever, many p

media sector is 
t these new s
ers and the Int
of the paper i
that a numbe
y a selective d

        
nology Institute, 6

Intercathe

alue stream co
processes and 

adenie náklad

balanced score
arvard Busine

: Zvyšovanie
e ekonomik
ie. Vysoká 
245-1408-6. 
riadenia efektí

í a hodnocení 
206 s. ISBN 9
vateľa EVA v
nažment podn

Education of Slo
oodprocessing co

A AND PAP

atest global tre
99 and 2009. T
mestic titles w

nsumption, el
onference, he

kinds on the u
the conferenc
n coming ye
ion, that is pap
mpact of prin
the mistakes

er producers, 
ws were voic
ance of paper
participants p
a symptom of
ocial and cul
ternet, affectin
ndustry. 
er of new pro
drive for envir

60-653 Poznań, u

edra 27/2, 201

osting monito
materials. W

dov vo výrob

ecard: measur
ess Publishing

e konkurenci
ky a managem

škola ekono

tívnosti podnik

výkonnosti p
978-80-228-17
v slovenskom
nikov“. Zvole

ovak Republic gr
ompanies. 

PER CONS

ends in the u
These are sup

with respect to

lectronic medi
eld in Finlan
use of paper, m

ce was supple
ars, which ti
per, mainly in

nted media, th
s made by the

and a range
ced on the fu
r and the rela
pointed out th
f backwardne
ltural behavio
ng in particul

oducts emerg
ronmental frie

ul. Winiarska 1, W

11 

oring of real p
Wydawnictwo P

e. BPM Port

res that drive p
g, Jan–Feb, p

ieschopnosti 
mentu organ
omická, Faku

kových proce

podnikových 
796-7. 

m podniku. In
en TU. ISBN 

rant project VEG

UMPTION 
se of paper in

pplemented wi
o venturing in

ia, printed me
nd, which b
mainly in the 
mented with q
es directly to

n the form of n
he effects of p
e printed med

e of other spe
ture of paper

ated media wa
hat this carri
ss. 

ors have been 
ar younger ge

ge which repl
endliness whi

W_Strykowski@itd

production cos
PTM, Warsaw

tál, Plzeň. ISS

performance. 
pp. 71-79. ISS

firmy riaden
nizací. Zborn
ulta podniko

sov. Zvolen T

procesů v pra

n: Medzinárod
80-228-1386

GA Nr. 1/0089/1

n the newspap
ith an account

nto the market

edia. 
rought togeth
mass media w
questions on t
o the status a
newspapers. T
periodical desi
dia industry, t
ecific topics. 
and the relat

as confirmed 
ier has becom

fostered by t
enerations, all

ace paper in 
ch appears to 

d.poznan.pl 

75

sts. 
wa. 

SN 

In: 
SN 

ním 
ník 
ovo 

TU, 

axi. 

dná 
6-9, 

11 - 

per 
t of 
t of 

her 
was 
the 
and 
The 
ign 
the 
In 

ated 
by 

ome 

the 
l of 

its 
 be 



76 

the 
plas
mis
whi
con
ener
reco
half
env

supp
dwi
the 
mat

as li

prov
from

mos
woo
indu
as s

quo
and

     
26 Cf
302. 

 

main or at lea
stics are more
leading inform
ich less know

ntamination by
rgy derived 
ognized by m
f of its energy

visioned for 20
Without a d

plies of wood
indles increas
energy sector

terial. 
Further, it n

ittle as 17% o
In Poland, w

vide approxim
m foreign or d

In recent ye
st of which in
od and the sta
ustry is seen a
several years. 

To return to
oting certain fa
d cardboard, w

Specif

Worldwide 
Europe 
EU 
Africa 
Asia 

China 
India 
Indonesi

Central and N
Canada 
USA 

Oceania 
Australia

Sought Amer
Brasil 

Source: Aut

                  
f. M. Jarczyński: 

ast one of man
e friendly to th
mation have a
wledgeable p
y pulp and pap
from renewa

many experts26

y consumptio
020. 
doubt, the big
d, especially 
ingly while a
r and various

needs to be no
of the available
wood for the p
mately 70% o
domestic priva
ears, Poland’s
n the form of p
ability of its p
as a high inve

o the initial qu
acts. Table 1 s

with separate fi

Table 1. Glo

fication 

ia 
North America  

a 
rica  

thor’s work based

                  
Jak przetrwać i 

ny critical cho
he environme
accumulated in
paper user tak
per plants, etc
able sources. 
. In fact, the p

on come from

ggest challen
at a time wh

a growing num
s subdivisions

ted that the pu
e timber and t

pulp and paper
of the timber 
ate forest own
s pulp and pap
pulpwood wit

prices is key t
estment risk as

uestion regard
summarizes th
figures provide

obal output an
Ou

total 

1999 2009

314.6 376.8
96.0 106.9
85.0 89.4
2.9 3.9

89.5 156.5
33.3 90.2
3.8 7.6
7.0 11.5

113.1 90.5
20.3 12.8
88.7 72.1
3.4 4.2
2.6 3.3
9.7 14.8
6.3 9.4

d on Eurostat, Fo
Europe

        
się rozwijać? (H

Intercathe

oice criteria. O
nt than paper
n recent years 
ke to be tru
c.). Note also 

It pursues t
pulp and pape

m renawables, 

ge faced by 
hen the area 
mber of traditi
s of the chem

ulp and paper
that its consum
r industry is su
used for pro

ers. 
per industry h
th a small add
o the competi
s the investme

ding the role o
he industry’s g
ed for the pap

d consumptio
utput 

newspaper 
paper 

1999 2009
in

38.1 32.
12.7 11.
9.8 8.
0.4 0.
7.6 12.
1.1 4.
0.5 0.
0.5 0.

16.0 7.
9.2 4.
6.5 3.
0.8 0.
0.4 0.
0.6 0.
0.2 0.

orestry in the EU 
ean Commission,

How to Survive an

edra 27/2, 201

One could eve
. This is beca
 with respect 

ue (rain fores
that the indus
the principle
er industry is 
that is far ah

the pulp and
of forests us
ional as well 

mical industry,

r industry of th
mption has bee
upplied by the

oduction. The 

has consumed
dition of sawm
itiveness of th
ent cycles of l

of paper in the
global output 
er used in new

on of paper and

total

9 1999 
n millions tons 
.7 318.63 
.4 90.31 
.6 81.50 
.3 4.72 
.0 97.07 
.9 40.81 
.8 4.48 
.6 4.22 
.6 110.88 
.4 8.38 
.0 95.79 
.7 4.21 
.4 3.52 
.6 11.45 
.1 6.49 

U and the Word. A
, p. 79 

nd Grow), Przeg

11 

en find expert
ause a great de
to the pulp an

st destruction
stry is a leade
s of sustaina
Europe’s onl

head of the E

d paper indus
sed to produc
as new users

, take growin

he European U
en diminishin
e country’s sta

remaining pr

d ca. 5 millio
mill waste. Th
he pulp and p
large paper pl

e media, it is 
and the consu

wspapers. 

d cardboard  
Consumption 

newsp

2009 1999 

374.18 38.2
98.58 12.0
80.31 10.6

6.52 0.5
161.40 9.4

90.31 2.1
8.55 1.0
8.33 0.2

87.47 14.2
5.92 0.9

71.27 12.6
4.59 0.8
3.82 0.4

15.62 1.1
8.49 0.5

 Statistical Portr

gląd papierniczy 2

s who claim th
eal of myths a
nd paper indus
, environmen

er in the share
able growth, 
ly sector to ha
EU’s 20% targ

stry is to secu
ce raw materi
, in particular
g interest in t

Union consum
g consistently
ate forests wh
roportion com

n tons of woo
he availability
aper sector. T
lants last as lo

best to begin 
umption of pap

paper paper 

2009 

9 33.15 
6 10.97 
4 9.14 
4 0.72 
5 13.90 
4 5.23 
0 1.53 
0 0.42 
2 6.09 
8 0.52 
0 4.86 
4 0.82 
9 0.34 
7 1.14 
6 0.47 
ait. 2011 edition,

2010 Nr VI pp. 3

that 
and 
stry 
ntal 
e of 

as 
ave 
rget 

ure 
ials 
r in 
the 

mes 
y. 
hich 
mes 

od, 
y of 
The 
ong 

by 
per 

, 

301-



rose
199
(Tab
the 
muc
exc
sign

new

dail
Yor
new
has 
ca. 
390
app

Mar
web
pap
with

elec
cop

proc

Mon
repo
billi
grou
use 
Inte
“Prz
in th
new

CO

dail
1. 

     
27 M.
28 D
cons

 

In 1999, the
e to 376.8 mi
99, or 12.1% o
ble 1). Simila
total product

ch sharper dro
eeded 50%. 
nificance (Tab

Table 1 sho
wspapers in 19

Publishers o
ly newspaper 
rk Times, The

wspapers. Som
had some 207
70% on the p

0,000 copies. 
proximately £1

As for the P
rketing Polsk
bsite. The ann
per copy. The 
h the overall m

Another Po
ctronic pdf for
py commanded

Calculations
ceeds to the p

A decision 
nitor. Yet, de
orted case con
ion to $ 1.6 b
up. Such resu
and continue

ernet and suc
zekrój” weekl
heir iPod vers

wsstands. 

ONCLUSION
The evidenc

ly press publis
With the exc
consumption 
attributed to t

                  
M. Fura: Za wcześn

Data on the pro
sumption of such p

e global produ
illion tons. Th
of the total p

ar trends could
tion output an
op in newspap
Asia saw ra

ble 1). 
ws also that o

999-2009. 
of foreign mag
and periodica

e Wall Street J
me of the relat
7,000 people 
receding year
The publish

130 million, co
Polish media 

ka” whose cir
nual online su

publisher of 
market trend27

lish example 
rmat since Ju
d a higher pric
s show that th
ublishers that
to proceed w

espite increase
ncerns “Info 

billion. This, h
ults are much 
es to be a ma
ch new medi
lies as well as
sions. Yet, sal

S 
ce above poin
shing. 
ception of Asi

of paper us
the coinciding

                  
nie na rozstanie z

oduction and con
paper has been o

uction of pape
he production
aper output in

d be observed 
nd in total pa
per paper was
apid growth 

only Asia saw

gazines acros
al incomes. Th
Journal and Th
ted statistics h
purchase acce

r. The average
ers revenues 
oming from ro
market, it ha

rculation in P
ubscription sel
“Media & M

7. 
is the pop c

une 2011 but o
ce of PLN 5. 
he Internet do
t would compe
with such a 
ed interest in
World” which

however, is a c
harder to com
ajor source o
ia as smart p
s the “Gazeta 
es through thi

nts to a numbe

ia, a downwa
ed in newspa

g crisis or a co

        
z papierem. (Too 
nsumption of the
observed in recen

Intercathe

er and cardboa
n of newspape
n that year. B
in Europe and

aper consumpt
seen in Centr
in both the 

w a substantial

s the world h
he largest new
he Financial T
have been dis
ess to various 
e sales of the h

from these 
oughly 120,00
as been report
Poland was 6
lls for PLN 3

Marketing Pols

culture month
on a weekly b

es not quite y
ensate closure
closure was 
its online co

h, having gon
case of a spec

me by in gene
f advertising 
phones. In P
Prawna” and 
is channel rem

er of conclusi

ard trend has 
apers28. (It is
nsistent adven

early to part with
e paper used in 
t years throughou

edra 27/2, 201

ard was 314.6
er paper amo

By 2009, how
d the EU as th
tion in 1999-
ral and North 
production o

l rise in the c

have been sear
wspapers of g
Times now ch
sclosed. The F
online article

hard-copy new
sources in 2

00 readers. 
ted that starti
6,000, will be
300, compared
ska” moved it

hly “Machina”
basis. One iss

yet have the a
es of paper pub
made in 200

ontent, the rev
ne digital, inc
cialized publis
eral interest pr

income as ex
Poland, the “
“Rzeczpospo

main minute co

ions on the ev

been reported
s not clear w
nt of electroni

th paper). Dzienn
newspapers sho

ut the world with

11 

6 million. By 
unted to 38.1

wever, the outp
he share of pap
-2009 was see

America whe
of newspaper

onsumption o

rching for way
global reach su
harge for onlin
Financial Tim
es in 2011, up
wspaper now 
010 have be

ing in mid-20
e available o
d to PLN 360
ts news to the

” now availab
sue sells for P

ability to prov
blishing house

09 by The C
venues were 

creased its inc
sher with a w
ress. Hence, p
xperiments co
“Polityka”, “N
lita” dailies ar
ompared to th

volution in th

d in both the
whether the t
ic media.) 

ik Gazeta Prawn
ow that a substa
 the exception of 

2009, the outp
 million tons
put fell on 19
per consumed
en to decline.
ere the reducti
r paper and 

of paper used 

ys to boost th
uch as The N
ne access to th

mes, for instan
by an estimat
stands at arou
en estimated 

011, “Media a
n an up-to-d
charged for t

e Internet in li

ble solely in 
PLN 3. The ha

vide the kinds
es. 
hristian Scien
halved. Anoth

come from $ 
ell chosen targ
paper remains
ontinue with t
Newsweek” a
re now availab

hose generated

he media used

production a
trend should 

a 2011, 139 p. A 
antial decline in 
f Asia. 

77

put 
s in 
999 
d in 
. A 
ion 
its 

for 

heir 
New 
heir 
nce, 
ated 
und 
 at 

and 
date 
the 

line 

its 
ard 

s of 

nce 
her 
1.5 

rget 
s in 
the 
and 
able 
d at 

d in 

and 
be 

11. 
the 



78 

2. 

3. 

4. 

 

U

the 
phy
pos
resp

INT

utili
of te

CR

field

circ

     
29 I
Indu

 

Increasingly, 
magazines wi
far failed to u
The process m
likely to be m
become unive
The above s
significance o
other purpose

Edita Szo

UTILISATIO

Abstract: W
optimal dime

ysical and men
sible to use w
pect the basic 

Keywords: 

TRODUCTIO
The optima

isation of perf
echnical equip

RITERIA FOR
It is possibl

ds. The basic 

Dimensions 

Working Po

Work Move

Work load 

Factors of W
 

Workplace p
cle of workers 

                  
Ing. Edita Szomb
ustry Engineering

attempts are 
ith soft copy e

undermine the 
may well be 

much more app
ersally availab
should be co
of paper in the
es, such as pac

ombathyová

ON OF ERG

While plannin
nsions and arr
ntal needs of 
while planning
ergonomic pr
workplace, an

ON 
al arrangemen
formance capa
pment and tec

R SOLVING
le to divide th
criteria and su

Criteria 

of the Workplace

sition 

ments 

Working Environm

planning is to
 as possible w

                  
bathyová, PhD., 
g .and Manageme

being made t
equivalents. T
strong positio
largely cultur

proving of ele
ble. 
onsidered in 
e press sector
ckaging mater

á29 

GONOMIC 

ng, and/or imp
rangement of 
the man as w
g or rationaliz
rinciples. 
nthropometry

nt and equipm
acity of the w

chnologies on 

G WORKPLA
he criteria fo
ubject of solvi

Table 1: Crite

e 

- min. su
- height 
- fields o
- fields o
- suitabil
- positio
- positio
- possibi
- preven
- allowin
- respect
- level o
- followi

ment - respect
- concur

o be made wi
without increas

        
Technical Unive

ent. Nemcovej 32,

Intercathe

to replace dail
he process, ho
on of paper in 
re-driven. The
ctronic media

the context 
r will have ser
rials. 

PRINCIPL

proving the ex
the workplace

well. The contr
zing the work

y, field of vi

ment of a wo
worker. At the 

health, as wel

ACE 
r planning w
ing are presen

eria for solvin

urface for workpl
of handling (wor

of reach of upper 
of reach of lower 
lity from the poin
n of control elem
ns of information
ility of working p
tion of physiolog
ng shift of activiti
ting economy of m
f mechanization e
ing limits at hand
ting valid STN , r
rent checking of 

ith the aim to
sing work load

ersity of Košice, 
042 00 Košice. S

edra 27/2, 201

ly press of ge
owever, has b

n the press pub
e next genera
a and reliant o

of press pub
rious consequ

LES AT SOL

xisting workp
e, organisation
ribution introd
kplace. The p

sion, reachin

orkplace contr
same time it 
ll as harmful f

workplace or i
nt in table 1. 

ng workplace
Subject of solvin

lace 
rk) platform 
limbs 
limbs 

nt of view of exec
ments in the reach 
n elements in field
position changes d
gically unsuitable
ies of certain mus
movements 
equipment of wo

dling burdens 
regulations and o
allowed factor va

o enable to wo
d. 

Faculty of Mech
Slovak republic, e

11 

eneral interest
een relatively

blishing marke
ation of daily 
n the Internet,

blishing. An 
uences for the 

LVING WO

place it is nec
n of work-mo
duces a simpl
rocess is plan

ng fields, wor

ributes to wo
decreases the
factors of the 

ts rationalisat

ng 

cuted work activi
of limbs 

d of view 
during short brea
positions 

scle groups 

rkplace 

ther provisions 
alues 

ork execution

hanical Engineer
edita.szombathyo

t and specializ
slow and has

et. 
press readers

, which is still

erosion in t
use of paper 

RKPLACE

cessary to util
ovements and t
e process that

n is such way

rk comfort. 

ork comfort a
negative effe
workplace. 

tion into seve

ty 

ks at work 

n of as extensi

ring, Departmen
va@tuke.sk 

zed 
s so 

s is 
l to 

the 
for 

S 
lise 
the 

at is 
y to 

and 
ects 

eral 

sive 

nt of 



plan
- cr
- re
- de

ratio

elem
Min
to p

EXA

– pe

Rec
Opt
at s
950
at si
650

be a

by 1

app

not 
abo
Rec
Sma

 

Scheme 1 de
nned process c
eation of work
specting the d

efining reachin

Sche

The single 
onalizing of e

The process
ment data are
nistry of Healt
professional lit

AMPLE OF 
Reaching fie

edipulation fie
Reaching fi

commended v
timal height o
tanding work:

0 mm   - wome
itting work: 

0 mm – women
The free spa

at least 11 cm.
At work tha

100 - 200 mm
At standing 

prox. by 100 - 
The working

reach 5 cm. T
ove the floor. [
commended v
allest width ov

epicts the proc
consists of sev
kplace by usin

dimensions of 
ng field for wo

eme 1 The pro

elements con
existing workp
s is arranged a
e displayed, th
th and Slovak
terature. 

USING PRO
eld is divided 
eld. 
ields recomm
alues for hand
f working han
: 1030 mm - m
en 
700 mm – m

n 
ace between th
. 

at is demandin
m, while it is ne

work with su
200 mm. 
g surface of t
The height of
[5] 
alues for pedi
ver floor  

cess of solvin
veral parts: 
ng anthropom
f field of view,
ork of upper a

ocess of solvin

ntain concret
place. 
as a simple pr
hat are proce

k Government 

OCESS FOR 
to field for w

mended values
dling field: 
nd platform: 
men 

men 

he upper surfa

ng for the eyes
ecessary to en
ubjects that ar

the table cann
f the table for

ipulation field
 

Intercathe

g workplace b

metric data, 
, including un
and lower limb

ng workplace 

te data that c

rogram for use
essed pursuant

Regulations, 

CRITERION
work of hands 

s 

face of the cha

s the height of
nsure support o
re heavier tha

not be lower th
sitting and st

d: 
 

edra 27/2, 201

by using the b

neven colour p
bs. 

by using ergo

can be use w

e in practice. 
t to valid ST
and/or recom

N OF REACH
– handling fi

air seat and lo

f the working 
of forearm, as
an 2 kg the ha

han 65 cm pr
tanding work 

11 

basic ergonom

perception, 

 
onomic princip

while plannin

After clicking
TN, regulation

mended param

HING FIELD
ield and field 

ower surface o

platform is in
s well. 
andling platfo

ovided that it
cannot be hig

 600 m

mic principles. 

ples 

ng a new or 

g on the select
ns of the Slov
meters accordi

D 
for work of le

of the table m

ncreased appro

orm is decreas

s thickness do
gher than 95 

mm 

79

Te 

at 

ted 
vak 
ing 

egs 

must 

rox. 

sed 

oes 
cm 



80 

Sma
Sma
Opt
Sma

dist
Pro
mm
a) d
b) d

reco
corr

Arr
pos

for 

CO

in a
wor
con
ensu

1. 

2. 

con
prod

CO

crea

 

allest total wid
allest depth fr
timal depth fro
allest distance

Measureme
Measuremen

tance meter. 
fessional by B

m. In respect of
distance of ele
distance betwe
work – distan

Does it fit to
Decision-ma

ommended va
rections.  

Correction 
Correction m

angements ar
sibility to regu

Satisfactory 
This means 

executing wo

ONTRIBUTIO
The process

a complex wa
rking environ

nditions, that m
ure work com

Contribution
theoretical - p
Consists of e
workplace – a
practical – sin
practice. 

Respecting t
ntribution for 
ductivity of w

Sche

ONCLUSION 
The role of 

ate such work

dth  
rom front edge
om front edge
e of seat surfac
ent 
nt is carried o
A suitable a

Bosch. The me
f the measurin
ment arrangem
een single wo

nce of machine
o the recomm
aking on the 
alues. In case

means accept
re to have t
ulate its heigh
situation 
ensuring opti
rk activity at t

ONS OF THE
s can be modif
ay. In this cas
nment. The re
means that th

mfort and safet
n of the plann
provides appr
elements that
anthropometry
nce it contains

the ergonomic
the worker 

work (scheme 2

eme 2. Contrib

 
ergonomic so

king condition

 
e of table
e of table
ce from lower

out in the con
and simple d
easuring range
ng range of th
ment on the w
orkplaces, tha
e from the wa

mended value
further step

 of insufficie

t the arrange
echnical char

ht, slope, etc. 

imal values fo
the workplace

E PLANNED
fied in order t
e it will be ex
esult of this 
e work system

ty at work. 
ed process of 
oach on solvi
t suggest solu
y, perimetry, r
s concrete val

c principles a
itself, but i

2). 

butions resulti

olution of hum
ns that contrib

Intercathe

 
 
 

r surface of w

crete workpla
device is the
e of this devis
e device it is p

working board 
t has its impo

all, distance be
es 
s takes place
nt parameters

ment for imp
racter – repl

or reach for bo
e.  

 PROCESS F
to solve the w
xtended by th
process’s app

m will respec

solving workp
ing workplace
ution in the 
reaching field
ues, pursuant 

at planning an
it also presen

ing from respe

man – machin
bute not only

edra 27/2, 201

working table

ace, in horizon
e laser measu
se is 0,05 – 70
possible to us
– arrangemen

ortance from t
etween machin

e on the basi
s of reaching 

proving reach
lacement of t

oth limbs, and

FOR SOLVIN
whole man – m
he field of wo
plication sho

ct the possibili

kplace is reflec
e with full res
field of dim

d, 
to regulation

nd rationalizin
ent in increas

ecting the ergo

ne – environm
y to the increa

11 

 500 m
 500 m
 700 m
 200 m

ntal and verti
uring devise,

0 m, measurin
e it for measu
nt of spare par
the point of v
nes and equip

is of compar
field it is nec

hing fields at
tanks, work 

d therefore sui

NG WORKP
machine – envi
ork load and b
uld be reach
ities and abili

cted on two le
spect of ergon

mensional arra

s and norms, 

ng workplaces
sing work p

 
onomic princi

ment system re
ase of work p

mm 
mm 
mm 
mm. 

cal direction, 
, type DLE 
g accuracy ± 

uring: 
rts, tanks etc., 
view of safety
ment, etc. 

ing of real a
cessary to ma

the workpla
board with t

itable conditio

PLACE 
ironment syste
by factors of t
ing the optim
ities of the m

vels: 
nomic principl
angement of t

it can be used

means not on
erformance a

iples 

elationships is
productivity, b

by 
70 

1,5 

 
y at 

and 
ake 

ace. 
the 

ons 

tem 
the 

mal 
man, 

les. 
the 

d in 

nly 
and 

s to 
but 



also
and
phy
ergo
env

the 
wor
con

LIT
1. 
2. 

3. 

4. 

5. 

 

o to  a compre
d social satisfa
ysiological po
onomic skills 

vironment. 
The man ha

technical side
rk place the p

nsideration.  

TERATURE 
Lorko M.: Er
Smutná M., 
inžinierstvo, k
Szombathyov
Manufacturin
Szombathyov
Elektronický 
162.www.sjf.
7094. 
Vyhláška č. 5
zdravia pred 
pri práci. 

ehensive deve
action. In orde
ossibilities of 

at the creatio

as the most im
e of the huma
ossibility of it

rgonómia vo v
Dulina Ľ. 

konferencia In
vá E., Ondrej
ng engineering
vá E., Ková

časopis T
tuke.sk/transf

542 Ministerst
fyzickou záťa

elopment of a 
er to reach thi
f a man, as 
on of technica

mportant role 
an – machine 
ts adaptation 

výrobe. Prešov
2010. Nástro
nvent 2010, IS
jová L.: Utili
g/Výrobné inž
áč J.: Spôso
Transfer inov
ferinovacii/ p

tva zdravotníc
ažou pri práci

Intercathe

man and to m
is goal it is ne
well as to h

al side of the 

at solving wo
– environme

to individual 

v FVT, 2001, 
oje modernej
SBN 978-80-8
ization of pe

žinierstvo č. 3/
oby merania 
vácií č. 12
pages/archiv/t

ctva SR zo 16
i, psychickou 

edra 27/2, 201

maintaining hi
ecessary to pa
his abilities a
system, i.e. m

orkplaces, to w
ent system. W
requirements 

s.105. ISBN 8
 ergonómie. 

89401-12-3, 2
erimetry durin
/2010, str. 63–

vybraných 
2/2008, SjF
transfer/12-20

6. augusta 200
pracovnou zá

11 

is health, i.e. 
ay more atten
and possibilit

machines, equi

which it is ne
While planning

of a man has

80-7099-692-7
In Pokroko

010, s.344-34
ng designing 
–66. ISSN 133
ergonomický
 TU Koši

008.obsah.htm

07 o podrobno
áťažou a senz

physical, men
tion to psycho
ties of applyi
ipment, worki

cessary to ad
 of rationalizi
to be taken in

7. 
ové priemysel
47 

of workstatio
35-7972. 

ých parametro
ce, str. 15

m. ISSN 133

stiach o ochra
orickou záťaž

81

ntal 
o – 
ing 
ing 

dapt 
ing 
nto 

elné 

on. 

rov. 
59–
37–

ane 
žou 


