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Abstract. The rate of change in the cost of logged timber and prices of raw timber during the period, 2001-2009, was
examined for the Regional Directorate of the State Forests in Zielona Gora. A logarithmic evaluation of average rate of
change indicated that the rate of increase in timber harvest costs was higher than the rate of increase in the average price
of raw timber and likewise the price of most log grades. The average increase in raw timber value was 2.51% annually.

The price of low-diameter raw timber (slash) increased 8.61%, and the price of large-diameter timber in-
creased 1.94% annually, while the price of large coniferous segments increased 1.75% and broadleaf segments
increased 2.98% annually. At the same time, the timber logging costs increased more than the timber price, to
4.17%, or 4.19% when administrative costs related to timber logging are included.
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1. Introduction

In Poland, forest management is implemented ac-
cording to forest management plans developed every
10-year-period and approved by the Minister of the
Environment. Forest management activities included in
management plans are based on principles of sustaina-
ble forest management and correspond to the adopted
silvicultural methods. The level of allowable cut consid-
erably affects implementation of forest functions while
maintaining principles of sustainability and multi-func-
tionality of forest management (Borecki et al. 2012).
Other economic factors influencing forest management
activities include costs of wood production and timber
harvesting as well as profits from timber sales, which
depend on prices of specific timber assortments.

Management activities in forests oftentimes become an
issue for various interest groups and participants (Czuba
2003; Szujecki 2003; Bernadzki 2004, 2005; Czuba,

Przypasniak 2006; Poznanski 2011; Adamowicz 2012).
Implementation of sustainable forest management princi-
ples in practice requires higher costs of forest management
activities. Costs could be reduced by using, among others,
natural forest regeneration and better work organisation
(Szramka 2005, 2009). The value of non-timber forest
functions is many times higher than commercial forest
value. It should be underlined that provision of non-timber
functions will undoubtedly cause the increase in production
costs and decrease in profits from timber sales, burdening
the budget of the State Forests National Forest Holding and
increasing costs for enterprises working with timber re-
sources. Carrying these costs is however inevitable due to
adopted agreements on forest management signed by Eu-
ropean and many other world countries. This issue is men-
tioned, among others, by Klocek and Plotkowski (1997),
Hatluza and Musiat (2004) and Szramka (2004). Cost of
wood production, which includes costs of harvesting tim-
ber, means of production, subjects of labour and human

Received 02 September 2013, accepted after revision 31 October 2013.

© 2014, Forest Research Institute



56 Adamowicz K. et Kociunka H. / Le$ne Prace Badawcze, 2014, Vol. 75 (1): 55-60.

capital used in production process, is the important element
in forest management planning (Adamowicz 2012).

Forest management distinguishes the process of wood
production ‘on stump’, which is measured by the annual
yield of forest stands, and also the process of wood pro-
duction ‘near stump’, which is defined by the quantity
of harvested log assortments in a given economic year.
The process of wood production ‘near stump’ is tight-
ly related to the costs of timber cutting and skidding,
which compose prices of timber products. Therefore,
the analyses and conclusions on costs (production and
personal) related to timber cutting and skidding as well
as prices of raw timber constitute an important element
of modern forest management practices.

2. Aim and scope of the study

The basic research goal of current study was compar-
ison of the rate of change in costs of wood production
‘near stump’ and prices of raw timber in the Region-
al Directorate of the State Forests in Zielona Gora as
a case study. The study analysed prices of selected log
assortments and changes in costs of timber cutting and
skidding.

The study covered the period 2001-2009. Such a re-
search period was selected due to the fact that the years
2001 and 2009 start and end the successive economic
cycles on the timber market (Ratajczak 2011). Thus,
such a period was suitable for the economic analysis of
changes in prices of log assortments and costs of timber
cutting and skidding.

3. Methods

The data were collected from the financial records
of 20 forest districts of the Regional Directorate of the
State Forests in Zielona Gora. The collected data al-
lowed implementing the unit analysis of selected pa-
rameters of forest management (prices and costs).

The analysis covered averaged costs of selected log
assortments and two cost categories: wood production
costs (technical or direct costs increased by the general
management costs of permanent workers who partici-
pated in timber cutting and skidding) and personal costs
(production costs increased by the administrative costs
of core activities of forest management during timber
cutting and skidding). The study used nominal costs and
prices due to the fact that the research goal related to the
rate of change in costs and prices and inflation rate had a
similar proportional effect on both analysed categories.

The evaluation of the average rate of change in el-
ements of forest management was based on the loga-
rithmic method. Initially, the dynamic coefficient of
variation was based on the quotient of a variable in a
respective and a previous year.
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where:
Wd, — value of analysed variables in respective years (7),

Wd, | — value of given variable in a previous year.

Common logarithm was then calculated for the re-
ceived results.
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where:

— symbols are the same as in formula 1.

Further, the sum of logarithms estimated for respec-
tive years was calculated.
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where:
— symbols are the same as in formula 1.

Afterwards, the quotient of 1 and number of observa-
tions decreased by 1 was found.

1
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where:

n — number of observations.

Next, the following equation was received after in-
serting equation elements:
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where:

log A — common logarithm,
— other symbols are similar to formulas 1-4.

The average rate of change was defined by the fact
that the logarithm of a figure with a known base (which
for common logarithm is equal to 10) could be cal-
culated by raising that base to the power equal to the
result of the logarithm. If is written by the equation
5, then
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L g s STZ =(A-1)-100% (7
_ Xi, log
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where: where:
A STZ — average rate of change,

A — number within a logarithm,
— other symbols as in formula 6.

— other symbols are the same as in formulas 1, 4 and 5.
The results for the average rate of change were ex-

And finally, the average rate of change was calculat- )
pressed in percent.

ed according to the following pattern:

Table 1. The average prices of selected timber assortments in the Regional Directorate of the State Forests in Zielona Gora in 2001-2009

Average price (PLN/m®), in the year:

Assortments™
2001 2002 2003 2004 2005 2006 2007 2008 2009 a
Timber in total 9990  90.23 9415 10457 11235 11452 12725 133.65 121.77 11093
Large-diameter timber 111.08 100.78 104.03 115.61 12434 124.15 13496 14232 129.54 120.76
Large-diameter coniferous 113.60 10297 10638 11744 126.18 126.05 136.61 14422 13047 122.66
timber

WAO+...+WD 167.87 15829 16625 17299 181.30 178.00 188.64 201.39 171.92 176.29
WAL 701.00  0.00 52874 694.83 662.11 0681.44 818.84 866.44 0 550.38
WBI 356.73 267.08 254776 254.15 27145 27254 27524 300.51 26045 279.21
S10 107.42  97.81 99.77  106.18 117.78 12127 13195 142.74 126.63 116.84
S2a+S2b So, Md 8940 8568 87.00 9730 107.73 106.88 117.15 12351 11629 103.44
S2a+S2b Sw, Jd 95.62 8840 86.07 9296 108.79 109.82 11592 11725 109.88 102.75
S4 4494 4354 3858 4560  55.15 5717  61.73  66.61 7133  53.85
Large-diameter 9785 88.05 90.60 10536 11478 11501 124.63 131.62 123.77 110.19

broadleaved timber
WAO+...+WD 181.02 167.83 17634 207.82 21549 22549 244.64 254.02 214.57 209.69
WA1 981.78 88298 883.78 1076.58 1089.71 117630 1299.07 148423 0.00  986.05
WBI1 215.09 200.06 201.51 22191 231.26 239.54 24434 253.18 212.57 22438
S2a+S2b 7238  66.12 6594 7047 8566 8735 9296 9820 104.87 82.66
S4 5141 4778 4643 5530 6749 6890 7466 83.08 8796  64.78

Small-diameter coniferous 30.00 2560 26,57  30.31 3638  46.31 5756  61.85 58.10 4141
and broadleaved timber

M1 33.06 2744 3029  35.07 4275 5828 7222 8043  77.18  50.75
M2 20.68 19.68 17.43 17.99 19.67 2053 21.13 2157 2155  20.03

Source: Report LPIO-9 RDSF in Zielona Gora 2012, own elaboration

" mean prices of timber products in RDSF in Zielona Géra during the period of 2001-2009

* W — large-diameter logs, with upper diameter > 14 cm (inside bark); A, B, C, D — large-diameter timber assortments based on
quality and size (A — highest grade); 0 — general purpose wood (sawmill wood); 1 — special purpose wood (valuable assortments
— veneer, plywood, matchwood, electricity poles); S — medium-diameter timber, with upper diameter (inside bark) > 5 cm and
lower diameter < 24 cm; S1 — medium-size long logs (mine and construction support timber); S2 — medium-size piled timber
for industrial manufacturing (such as particle board production); S3 — round wood for industrial processing (poles of general use
and for production of particle boards); S4 — large firewood; M — small-diameter round timber with lower diameter <5 cm (inside
bark); M1 — small-diameter timber for industrial processing (wooden posts); M2 — small firewood (GUS 2012); So — Scots pine;
Md — European larch; Sw — European spruce; Jd — Silver fir
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4. Research results

Average prices of various log grades were calculated
from the source data (LPIO-9) collected in the period
2001-2009 in the Regional Directorate of the State For-
ests in Zielona Gora (Table 1).

Based on the research conducted, the average price of
1 m? of timber was 110.93 PLN during the whole study
period. The price of large-diameter coniferous segments
reached the level of 122.66 PLN, the price of broadleaved
large-diameter segments 110.19 PLN, and small-diam-
eter segments 41.41 PLN. During the same period, the
average price of 1 m? of timber in the State Forests was
128.29 PLN (17.36 PLN higher than the price in the Re-
gional Directorate) and the price of broadleaved large-di-
ameter segments 128.62 PLN (18.43 PLN higher than
the Regional Directorate price), and for small-diameter

timber 38.72 PLN (2.69 PLN lower than the Regional
Directorate price) (Adamowicz 2012).

In the Zielona Gora Regional Directorate, the average
price of large-diameter coniferous segments WAO-WD
was 176.29 PLN/ m?, which is 33.40 PLN/m?® lower than
price of large-diameter broadleaved timber. Relatively
high unit price was attached to the coniferous timber of
WA assortment — 550.38 PLN/m? — and very high price to
broadleaved timber of that assortment — 986.05 PLN/m® —
while average price of WB1 assortment coniferous timber
was 279.21 PLN/m?, and broadleaved timber of the same
assortment 224.38 PLN/m’.

The highest price in the medium-diameter timber
group was given to the assortment S10— 116.84 PLN/m?;
from the S2a+S2b group coniferous 103.44 PLN/m’
and 102.75 PLN/m®. The average prices of coniferous
timber of S2a+S2b assortments were 20.78 PLN/m’

Table 2. The average rate of change in prices of various timber assortments in the Regional Directorate of the State Forests in Zielona

Goéra in 2001-2009

Timber assortments > log log 4 A A (%)
Timber in total 0.085975 0.010747 1.025054 2.51
Large-diameter timber 0.066768 0.008346 1.019403 1.94
Large-diameter coniferous timber 0.060132 0.007517 1.017458 1.75
WAO+...+WD 0.010353 0.001294 1.002984 0.30
WAL -4.845718 -0.605715 0.247905 -75.21
WBI1 -0.136615 -0.017077 0.961442 -3.86
S10 0.071451 0.008931 1.020778 2.08
S2a+S2b So, Md 0.114205 0.014276 1.033417 3.34
S2a+S2b Sw, Jd 0.060370 0.007546 1.017528 1.75
S4 0.200639 0.025080 1.059449 5.94
Large-diameter broadleaved timber 0.102055 0.012757 1.029809 2.98
WAO+...+WD 0.073842 0.009230 1.021481 2.15
WAL -4.992014 -0.624002 0.237683 -76.23
WBI1 -0.005118 -0.000640 0.998528 -0.15
S2a+S2b 0.161033 0.020129 1.047440 4.74
S4 0.233238 0.029155 1.069436 6.94
Small-diameter coniferous 0.287055 0.035882 1.086130 8.61
and broadleaved timber
M1 0.368202 0.046025 1.111796 11.18
M2 0.017897 0.002237 1.005164 0.52

Source: own elaboration
Symbols are the same as in the Table 1.
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higher than broadleaved timber of that assortment. The
price of broadleaved firewood was 10.93 PLN/m? high-
er than coniferous firewood. The prices of coniferous and
broadleaved firewood in the Regional Directorate in Zielo-
na Gora were respectively 6.54 PLN/m® and 9.11 PLN/m?
lower than in the State Forests.

The next analysis was done on the average rate of
change for prices of specific timber assortments. Based
on the research conducted, the average price of tim-
ber in general was growing 2.51% annually during
the study period. At the same time, the rate of change
for large-diameter coniferous timber was lower and
equal to 1.75% annually. During that period, the price
of broadleaved large-diameter timber was growing
2.98% annually. The smallest positive rate of change
was related to coniferous timber of the assortment
WAO — WD (0.30%) and assortment M2 (0.52%),
while the highest growth was for the assortment M1
(11.18%). The research also noted a high rate of change
for broadleaved (6.94%) and coniferous (5.94%) fire-
wood, while for the assortments S2a+S2b this value
was smaller. For this assortment, prices were growing
4.74% for broadleaved and 3.34% for coniferous seg-
ments annually. During the study period, a decrease
in prices which concerned special timber assortments
WA1 and WB1 was also noted (Table 2).

Based on the conducted analysis, costs of timber cut-
ting and skidding (wood production) increased from 40
212.1 thousand PLN in 2001 to 71 272.9 thousand PLN

in 2009, which equals to 177.24% with simultaneous
increase in harvested timber volumes from 1396.9 thou-
sand m?® to 1785.7 thousand m? to 127.83% (Table 3).

During the study period, there were two cases of de-
crease in cutting and skidding costs noted in 2005 and
2009, while in the remaining years, these costs were in-
creasing. Personal costs were growing along with log-
ging costs and were 19% higher.

The analysis of the average rate of change in unit
costs of timber cutting and skidding showed the aver-
age growth of logging costs at the level of 4.17% and
personal costs at the level of 4.19% annually (Table 4).

5. Summary and conclusions

The average rate of changes in timber prices and costs
of wood production with special consideration of person-
al costs of timber harvesting were inspected in the current
study. The results were analysed and evaluated, with the
following conclusions formulated as the outcome:

1. During the study period in the Regional Directorate
of the State Forests in Zielona Gora, the average timber
price was growing 2.51% annually. The growth in prices
of small-diameter timber was 8.61% and of large-diameter
timber 1.94% annually, while prices of coniferous large-di-
ameter timber were growing 1.75% and broadleaved
2.98% annually. Unlike the tendency for most timber as-
sortments, the prices of coniferous and broadleaved special
timber assortments WA 1 and WB1 were decreasing.

Table 3. Costs of timber cutting in the Regional Directorate of the State Forests in Zielona Goéra in 2001-2009

Timber cutting — costs, in years

Costs
2001 2002 2003

2004 2005 2006 2007 2008 2009

timber cutting  production 40212.1 47408.5 527862 577256 522852 518968 64577.7 704050 712729

(thous. PLN)

personal 478280 596179 656169 695047 638986 652821 774933 826612 84891.1

per unit
(PLN/m?)

production  28.79

30.97 31.53
personal 34.24

3895 39.19

32.09 30.99 31.86
38.64 37.87 40.08 44.35 48.92

36.96 41.67 39.91

4754

Source: Data from the Regional Directorate of the State Forests, own elaboration

Table 4. Average rate of change in unit cutting and skidding costs in the Regional Directorate of the State Forests in Zielona Gora

in 2001-2009

Costs > log log 4 A A (%)
) production 0.141840 0.017730 1.041670 4.17

per unit
personal 0.142525 0.017816 1.041875 4.19

Source: Own elaboration
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2. In the Regional Directorate of the State Forests in
Zielona Gora during the study period, the costs of wood
production were growing 4.17% and personal costs of
timber harvesting 4.19% annually.

3. The rate of growth of wood production costs ‘near
stump’ was higher than the rate of growth of the average
timber price and the rate of growth of prices related to
most timber grades.
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