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AN ATTEMPT TO ASSESS PRICE ELASTICITY

OF DEMAND FOR PINE W OOD ON THE PRIMARY
WOOD MARKET IN THE BYTNICA FOREST DIVISION
IN THE YEARS 1997-2005

Krzysztof Adamowicz, Artur Dyrcz
Pozna University of Life Sciences

Abstract. The study presents information on changes in émashd for wood on the pri-
mary wood market in the years 1997-2005. Resultanallyses are presented together
with an assessment of the relationship betweenggsam demand and changes in prices
for wood assortments. The paper also discussefigesuinvestigations concerning an
analysis of sales of pine round wood, taking irdasideration the analysis of price elas-
ticity of demand. The study was also an attempprEsent current problems connected
with timber market.
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INTRODUCTION

Forest economy in most European countries has $teeggling for the last 30 years
with increasing economic problems, observed witihést intensity in the last 15 years,
resulting from stagnation or even a drop of woodg®, which is the consequence of
the open wood market and a simultaneous increasett#ys incurred by forest econ-
omy to realize environment-forming and social fimas of forests.

An increase in social welfare resulting from thenypoduction functions of forests
is not reflected in the market wood prices or ia GDP (the share of forestry in gross
domestic product in 2000 was 0.23% [statisticalrlyeak “Rocznik Statystyczny RP”
2001], for comparison the share of forestry in GBRhe last 40 years of the 20th cen-
tury in West Germany decreased from 0.35 to 0.08%hjle the separation of public
services in the activity of forest economy and kegseparate financial and book re-
cords may have contributed to a change in thissiin [Klocek 2003].

" Tke work done under project No N N309 1372 33.

Corresponding author — Adres do korespondencji:niKirzysztof Adamowicz, Department of
Forest Economics of Pozin&niversity of Life Sciences, Wojska Polskiego 71605625 Pozna
Poland, e-mail: adamowiczk@wp.pl
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It should be stressed that the model of Polishstoeeonomy differs from the other
solutions adopted in Europe. The main wood suppliethe Polish market is the State
Forests National Forest Holding, which apart froumgly commercial activity is also
involved in several activities of ecological chaescThis situation results in some deci-
sions undertaken in the management process bemgdban aspects other than eco-
nomic. Additionally, almost all statutory goals b@ realized in forest economy are
financed from the production and sale of wood assemts. Sale of wood harvested in
the State Forests is thus the primary source afeitenue. The percentage of income
from wood sales in the total revenue of the Staieests is approx. 81%, which con-
firms their fundamental importance for the functianof forest economy in the State
Forests. In this situation and, at the same timeyiéw of the fact that approx. 94%
wood harvested in Poland is under the adminismatifothe State Forests, the policy of
wood sales has
a tremendous effect on economic and financial tesafl both the State Forests and
conversion industry [MGPIPS 2003].

The concept of a monopoly or oligopoly, known frgeneral economics, refers to
a market situation in which there is only one aresal big producers of specific goods
or service supplier(-s). These forms of a marketcstire obviously differ from perfect
competition, where there is a large number of sm@athpeting economic entities. The
specific character of economic entities participgitin the exchange of goods or ser-
vices on each market have an effect on the funiciipaf market mechanisms, such as
demand, supply and market equilibrium price [Adanwaw2006]. The wood market is
unique in character, since supply of this natueslource is strictly limited by the re-
quirements of appropriate silviculture practicefamests, the volume of supply is to
a relatively small degree determined by supply,cwhs a characteristic feature of the
timber market. In Poland on the supply side ofttirder market we have the dominat-
ing state producer, while demand is represented hymerous group of buyers from
several sectors, thus this situation limits the&fbf the market mechanism on the tim-
ber market and leads to many negative consequendasmnches of economy highly
dependent on timber.

In the State Forests, in the period 1985-2004dypeltential in final cutting was util-
ized in 88.1%. In turn, the utilization of advarfelling, estimated in cutting plans, was
123.8% and ranged from 102.7% in 1990 to 182.4%985 [Raport roczny... 2004].
Higher than the expected utilization of advancdimwgtin relation to estimated guide-
lines for forest management plans did not resoalinfthe requirements of the market,
but rather the necessity to remove dead standirmdweindbreaks and windfalls, re-
sulting from natural processes as a consequengesifgradations, natural disasters,
disturbed water relations, air pollution and weatii@omalies [Adamowicz 2007].

Due to the necessary adaptation of the wood méokidie reality of the free-market
economy, developing in Poland, the authors of shigly are of the opinion that the
indispensable element of this process consistcamanetric analyses presenting the
current status of the timber market, thus facilitgtthe determination of appropriate
directions for market changes. In this study thiénans attempted to assess the elasticity
of demand for pine wood. The study was based onceomaterials from the Bytnica
Forest Division, collected in the years 1997-2005.

Acta Sci. Pol.
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METHODOLOGY

Price elasticity of demand for individual wood asse@nts was defined on the basis
of a ratio of relative change in the volume of dathdor specific goods to a relative
change in its price.

where:
Eqp) — price elasticity of demand,
ke
44 — achange (expressed in per cent) in announgedrikfor specific goods
expressed in pieces,
Ap
P — achange inthe price, expressed in per cent.

Since the demand curve has a negative slope, wededthe positive percentage
change in the quantity or amount (an increase afahel) by the negative percentage
change in the price (a decrease of the price) @mtgative percentage change in the
qguantity or amount (a decrease of demand) by thsitip® percentage change in the
price (an increase of the price). Price elastioftdemand is thus a change taking place
in the negative demand curve. As a consequendefact, the result obviously has to
be a negative number. However, in case of paradsxed as e.g. the Giffen or Veblen
paradoxes, it may be very different.

In case when kg, reaches high negative values demand is elastit,tlza more
negative the number, the more elastic the demardi ttaus the more sensitive it is to
a price change. Whenyf; is expressed by a small negative number, demaneléds
tively only slightly affected by a change in thdcer. If the demand line is a straight
line, elasticity of demand will decrease as we mdeen along the line. Only in two
special cases this statement is erroneous. Thecfise is the function of perfectly elas-
tic demand, assuming the shape of a horizontagbtréne. It results from the fact that
the price does not change and the demand doesid¢yas —). The other case is the
function of completely inelastic demand, assumimg form of a vertical straight line,
since the price changes, but the demand doeslasti¢gy = 0).

However, usually price elasticity changes, sineedamand function takes the form
of a curve. This results in a situation when atedént price levels the price elasticity of
demand varies [Begg et al. 2003]. In case of tindgssortments the shape of the curve
illustrating this phenomenon may be disturbed.

In microeconomics, depending on the obtained resthie following types of price
elasticity of demand may be distinguished:

" The terms “large” or “small value” refer to abs@walues. In the mathematical sense obvi-
ously the relation e.g. —2<-1 holds true. Howewvenen we talk of a smaller negative value
at the adopted methodology we need to also takecomsideration the relation |-2|>|-1|.

Silvarum Colendarum Ratio et Industria Lignaria Y2908
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Eq(p) = —o0 — perfectly elastic demand,
Eq(p) > —1 — elastic demand,

Eq(p) = —1 — unit elasticity,

Eqp) < 1 — inelastic demand,

Eqyp = 0 — fixed demand.

It needs to be remembered that the coefficientriobpelasticity of demand informs
us on the volume of consumer response to changingspof goods. Depending on the
existing market situation, it may be as follows:

— high elasticity (&p > 1) — a change of demand is bigger than the ehanhghe

price,

— unit elasticity (B = 1) — a change of demand is proportional to tenge of

the price,

— low elasticity (Rp) < 1) — a change of demand is smaller than the gdan

of the price.

RESULTS

In the years 1997-2005 in the analyzed forest iimi®ver 503 000 fpine wood
were harvested and allocated for sale. The biggmes in terms of the volume of pine
assortments were recorded for middle-sized wood I(B}he investigated period the
sales of this quality group amounted to 320 591°5 which constituted 63.7% total
harvested volume of pine wood. It needs to be stibshat large-sized wood grade A
(WA) was sold in the amount of 3 489.48, which constituted less than 0.7% (Fig. 1).
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Fig. 1. Sales of pine wood by the Bytnica Foresti§don in the years 1997-2005
depending on assortments [Gierat and Kowalczyk 007

Rys. 1. Sprzedadrewna sosnowego przez Nadlietwo Bytnica w latach 1997-
-2005 [Gierat i Kowalczyk 2007]
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In the years 1997-2005 the smallest sales of pssoranents were observed
for large-sized wood grade D (WD). During the asely period the volume of sales did
not exceed 300 Mwhile the annual sale of WD timber ranged fromuad a dozen to
several dozen fiwhereas in 2000 this assortment was not sold.

It should be pointed out that in the investigatediqd the volume of assortments
purchased on the primary wood market in the Bytmtoaest Division increased and
decreased, marking certain short-term businesgsytlhen analyzing figures (Figs 1
and 2) we may observe a lack of synchronizatioohainges between individual assort-
ments. Relative changes in the harvested voluménéividual pine assortments in the
Bytnica Forest Division in the years 1997-2005@esented in Figure 2.
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Fig. 2. Relative changes in volume of harvested wiocithe Bytnica Forest Divi-
sion in the years 1997-2005 [Gierat and KowalczZ9®7]

Rys. 2. Wzgtdna zmiana maizszdci pozyskiwanego drewna w Nadigctwie
Bytnica w latach 1997-2005 [Gierat i Kowalczyk 2007

When analyzing financial records concerning thesalf wood it was found that
prices for individual pine assortments changed.eBasn an analysis of prices at the
beginning of the period of the study (1997) and ¢he of the study (2005) we may
state that the prices for pine assortments, exoeghat of assortment WB, increased.
For the group of large-sized assortments gradesdCDain 2005 it reached the maxi-
mum value. It needs to be stressed that up to #@0frice of assortment WB exceeded
that of assortment WA, superior in terms of qualithis is an economic paradox,
in which specific goods of higher quality, and thnigher value, on the market are sold
at a lower price than goods of lower quality. Unbially this problem requires further
studies aiming at an explanation of this phenoméran 3).

In the years 1997-2005 for pine assortment WA fperiods were recorded,
in which demand was elastic in relation to the qrin the years 2001, 2003 and 2005
an increase of the price resulted in reduced resptmpurchased assortment WA, while
in 1999 the price was observed to decrease andrakfoathis timber increased (Fig. 4).
Demand was highly elastic in 1999, 2001 and 200&melasticity of demand reached

Silvarum Colendarum Ratio et Industria Lignaria Y2908
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high negative values of —4.94, —9.01 and —21.&peetively. In 2005 demand was less
elastic, as the recorded value was —1.36.

In 1998 a decrease in the price for assortment ¥dtd the simultaneous reduction
of demand for this assortment, while in the yead8® 2002 and 2004 an increase
in demand was simultaneous with an increase inptfee. In the investigated period

the phenomenon of inelasticity of demand was netnked.
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Fig. 3. Mean annual sale price of volume of pinsodsnents in the years 1997-
-2005 in the Bytnica Forest Division [Gierat and Kagzyk 2007]

Rys. 3.Srednia roczna ocena sprzéganiazszaci sortymentéw sosnowych w la-
tach 1997-2005 w Nadirictwie Bytnica [Gierat i Kowalczyk 2007]

15

10

5 ® )
: [ J
0 -
1997 1898 1999 2000 2001 2002 2003 2004 2005 2006
-5 o
[ J
-10
[
-15
e WA e WB wcC WD S -l

Fig. 4. Values of price elasticity of demand folesaof pine wood in the years
1997-2005 for the Bytnica Forest Division

Rys. 4.8rednia roczna cena sprzeglamiazszdici sortymentéw sosnowych
w latach 1997-2005 w Nadieictwie Bytnica
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Demand for assortment WB was elastic as many esestin the course of the years
of the study, i.e. in 1998, 1999, 2001 and 200Stigity was caused by increased sales
of this assortment and a simultaneous decreadaeqgbrice, in 2000 elasticity was con-
nected with an increase in the price and redudedegst in the purchase of this assortment.
In 2002 the price and sold volume decreased simedtasly, while in 2003 and 2004
higher sales were connected with an increase iprtbe, thus leading to a paradox.

For pine assortment WC the highest incidence ratthe above mentioned phe-
nomenon was recorded. An increase in the price wigimultaneous increase in the
demand for this assortment was observed througtheuentire analysed period, apart
from 2001 and 2004, when demand was elastic ansedaly a decrease in the price
and an increase of sales.

As a result of conducted analyses we may statdtirae processes occurred 4 times
for assortments S and 2 times for timber WD. Ndaiskcity of demand was recorded
for timber WD, while demand for timber S in 199802 and 2004 was inelastic,
in 1998 it was characterized by low inelasticitythithe recorded value of —0.83, and in
2001 and 2004 it was inelastic, with calculatedigalof —0.13 and —0.32, respectively.

When investigating price elasticity of demand idiuidual years it was shown that
special years in terms of the simultaneous incr@asee price and demand for timber
were: 2000, with a simultaneous increase of theepaind demand in the group of as-
sortments WA, WC and S; in 2003 there was an iseréathe price and demand in the
group of assortments WB, WC and S, while in 200&naultaneous increase was re-
corded in the price and demand for assortments WB, WC and S.

CONCLUDING REMARKS

At present the main problem in the process of tirdades in Poland seems to be
a disturbed freedom of market mechanisms. The woarket is characterized by slight
elasticity, which results in a situation when thisra real problem with adjusting supply
to demand at a rapid boom in the wood market. Omalbly operating markets, in ac-
cordance with the logic of market economy, thedadetermining demand for timber is
demand for wood products, which in turn affects l#heel of forest production [Rataj-
czak 2001]. A practice commonly applied by the adstiative units of the State For-
ests National Forest Holding, disadvantageous ftoenpoint of view of economics,
is the procedure of dividing a 10-year prescribedy into equal wood quotas to be
sold in individual years. This enhances the negaplrenomenon of limiting elasticity
on this market [Adamowicz 2007].

In the analysed period, based on relative chanyesales of wood (Fig. 2) it was
found that the volume of harvested assortmenteéased and decreased considerably.
However, when analysing data concerning actual gdsrin the volume (Fig. 1) the
authors arrived at a conclusion that despite laegtive changes in individual assort-
ment groups the total sale volume remained similaese results suggest a hypothesis

" Prescribed yield — periodical volume of fellinglia or i commercial volume (also given
in both units at the same time), defined for a wuglcircle or complex, administrative unit (for-
est division), based on data from the forest mamage plan [Podgérski et al. 2001]. The yield is
defined for the period of 10 years.

Silvarum Colendarum Ratio et Industria Lignaria Y2908
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that business changes are adapted rather to theshanlans resulting from prescribed
yields constituting 1/10 of a 10-year plan, and tmtmarket needs. However, this
statement requires further studies on the econenatuation of business cycle market
changes.

When analyzing mean prices for wood paid on thenary wood market changes
were recorded for all assortments (Fig. 3). Anéase in the price was not always ac-
companied by a decrease in demand, which woulegspond to the neoclassic defini-
tion of demand. Moreover, an increase of demant it increase in the price — and
vice versa — were also observed (Figs 1 and 3)ndrket economy it constitutes an
obvious paradox, which was confirmed by the resatincerning price elasticity of
demand. In 17 cases the volume of price elastifityemand reached a level exceeding
unit elasticity (Fig. 4). In these cases it shovgtight effect of the price on demand. On
this basis we may state that the price for analyzedd assortments in the investigated
period was not in all the years of the study adhpdethe current state of the wood mar-
ket, created by the forest division and buyers.

Based on the investigations it may be concludetrttaketing activities connected
with timber trade should rely first of all on theadysis of the wood market and market
data, facilitating forecasts of future economiacfiations on the wood market and ad-
aptation of harvested volume to the needs of thigket, and not to the quota defined in
advance and connected with the prescribed yields.obvious that in view of concerns
for the sustainability of forest resources in Pdldnwould be a mistake not to plan
harvests resulting from silvicultural and ecologigaals of forest economy. The prob-
lem seems to lie in the annual planning of harmmgstbased on the mechanical division
of the 10-year prescribed yield into annual quofanning of harvested volumes
should be characterized by considerable elastetynected with the requirements of
the market. Freely acting mechanisms of demandsapgly would define the market
equilibrium price and the incidence of market pasas would be limited to the mini-
mum or completely eliminated. This situation woultdoubtedly be accompanied by a
clear and transparent situation on the wood market.
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PROBA OCENY ELASTYCZNO SCI CENOWEJ
POPYTU NA DREWNO SOSNOWE NA PIERWOTNYM RYNKU DRZEWN YM
W NADLE SNICTWIE BYTNICA W LATACH 1997-2005

StreszczeniePraca zawiera informacje na temat sprzgdairewna na pierwotnym rynku
drzewnym Nadlénictwa Bytnica. Wykonano szczegétewnaliz; sprzeday drewna so-
snowego w ujciu migzszaciowym i cenowym. Na podstawie wynikéw badstwier-
dzono dynamik zmian procesu sprzegdadrewna sosnowego. W badanym okresie wyka-
zano, na podstawie wzglnych zmian sprzedg drewnaze wzrastala i malata misza¢
pozykiwanych sortymentow drzewnych. Analiqujdane dotycze rzeczywistej zmiany
miazszaici, autorzy doszli do wnioskuz iogéina sprzedajest utrzymywana na podob-
nym poziomie, mimo diych wzgkdnych zmian w poszczeg6inych grupach sortymento-
wych. Analizujc $rednie ceny drewna uzyskiwane na pierwotnym rynkzewnym,
stwierdzono ich zmiany dla wszystkich sortyment@srowych. Wzrostwi cen nie zaw-
sze towarzyszyto zmniejszenie zapotrzebowaniadpmwiadatoby neoklasycznej defini-
cji popytu. Zaobserwowano rowriezjawisko zwekszenia zapotrzebowania wraz ze
wzrostem ceny i odwrotnie. Na podstawie wykonanlyalia autorzy doszli do wniosku,
7€ cena na rozpatrywane sortymenty drzewne w badakyesie nie byta dostosowana
we wszystkich latach do aktualnego stanu rynku deelreowanego przez nagéctwo

i odbiorcow.

Stowa kluczowe:ekonomika lénictwa, rynek drzewny, cenowa elastycghpopytu
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