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Economic aspects of the selection system of management
at the Masaryk Forest Training Forest Enterprise Krtiny
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ABSTRACT: The objective of the paper is to establish an economic result of the management of forest stand under a selection
system as exemplified on a model subcompartment. A qualitative research of tree species occurring in Subcompartment 116 D
at the Training Forest Enterprise (TFE) was made for this purpose. Cost and yield models of management were constructed
and expected model costs and yields were calculated to establish a model economic result for the subcompartment.
The models are entered actual data related to the general principles of management, to the volume of implemented
silvicultural operations, and to the production capacity of the site. The volume of logging operations is based on a
model decennial allowable cut and its assortment structure. A starting point for the establishment of costs are prices of
concrete works set up by the TFE for the year 2004. Yields are calculated on the basis of average prices for raw timber

assortments published by the Czech Statistical Office for the period from January to April 2004.
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Sustainable forestry and near-natural forest man-
agement are two terms very frequently referred
to at present. While the former term represents
a standard method of management used in most
Czech forests, near-natural forest management calls
for a more refined and differentiated way of the ex-
ecution of management measures in forest stands.
The selection system of management reflects best
the very substance and philosophy of near-natural
management in the forest.

Silvicultural problems of the selection system were
discussed for example by SoucCek (2002), whose
study brought an assessment of the development of
tree numbers, standing volume and standing volume
diameter distribution in the locality Opuky. HOHER
(2002) understands the selection forest to be a target
in the further development of the forest concept in
Erdmannshausen. SzaNYI (1999) studied the struc-
ture and regeneration processes of a fir-beech shel-
terwood forest in conversion into the selection forest
on the basis of data from two mixed forest stands in
the Laborecké hory Mts. KNOKE (1999) studied how
to best optimize the value of standing volume in the
selection forest. POLENO (1999) discussed benefits
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of the regeneration felling procedure by selecting
individual trees. SAcH (1996) presented a possible
procedure for the conversion of forest stands man-
aged under a system involving coupes into selection
forest, the procedure described by him representing
a generalization of instructions for the conversion.
Results of conversions into selection forests at the
Masaryk Forest Training Forest Enterprise (TFE)
in Krtiny, operated as a special-purpose facility
of Mendel University of Agriculture and Forestry
(MZLU) in Brno, were presented by TRUHLAR (1995)
with included felling indicators and calculated local
volume tariffs.

Economic issues of forest production, answers
to which or at least to some of them could be used
for the purpose of this paper were studied e.g. by
PULKRAB (2003). Lessons learnt from the operation
of the selection system in Kloko¢na were presented
by FERKL (2003). Possibilities of silvicultural system
economic assessment were studied and published
by Dupik and KALOUSEK (2000). TUTKA (1998) was
interested in the substance of effectiveness in differ-
ent silvicultural systems, especially with respect to
costs. DuDIK et al. (2003) studied economic aspects
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of the evaluation of some harvesting technologies.
KuBU (1996) carried out a modelling of costs spent
for regeneration, protection and tending of forest
stands arisen through natural or artificial forest
regeneration.

Investigation of sources in which instigations
could be found for the task solution or which could
be linked up led us to a conclusion that the solu-
tion of this task is focused on two mutually related
and integral parts. The one part concerns the pos-
sibilities and methods of acquisition of input data
that would be suitable for economic modelling. As
it follows from the evaluation of the issue resolved,
current and previous papers have mostly dealt with
the description and assessment of the historical or
existing condition of forest stands managed under a
selection system. Therefore the present paper is also
focused on possibilities and acquisition of documen-
tary data that would suit the purpose of model eco-
nomic assessment at least, i.e. cost and yield aspects
of management in selection forests. The other part
of the study is a proper economic assessment based
on the model documentary data, i.e. development
of cost and yield models on the example of a model
subcompartment in the selection forest.

In order to construct the cost and yield models,
efforts were made to obtain actual, available and
relevant data about selection forest stands at the
Training Forest Enterprise that would become a
groundwork for the construction of the models.
Therefore, characteristics of stands included in the
TFE primary management group of stands in the
conversion to selection forest were investigated.
Model curves of diameter frequencies served for a
comparison with actual numbers of diameter fre-
quencies in the individual stands as presented in the
Forest Management Plan (FMP) (TRUHLAR 1993).

A variant that investigates model costs and yields
on an example of Model Subcompartment 116 D
was chosen for the purposes of the task solution. The
model solution was preferred as the author of the
paper intended to operate with a conception of cost
and yield aspects of this silvicultural system at TFE
and to establish possibilities of a theoretical approach
to the problem solution. Another reason was the lack
of availability of precise and complete data applicable
in a detailed and exact evaluation of actual costs and
yields of all subcompartments (and hence of the whole
primary management group of stands). Yet another
reason for the paper to include the model part is that
its results are not restricted only to draw general con-
clusions and statements. The author attempts at an
assessment of possibilities to quantify the economic
potential of the selection system at TFE.
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Natural conditions

Subcompartment 116 D is situated in the Klepacov
locality which belongs to the TFE-operated terri-
tory. Climatic conditions are characterized by mean
annual precipitation of 618 mm and mean annual
temperature amounting to 6.8°C. The subcompart-
ment lies at an altitude ranging from 350 to 410 m.
Terrain relief is characterized by a moderate slope
of W aspect in the E part, which gradually passes
into a mildly undulating ridge falling in steep slopes
into glens at the N and NW margins. Geological
basement is the Brno igneous rock, mainly amphi-
bolic granodiorites with the covers of loess loams.
Predominant soil types are Typic Cambisols both
mesotrophic and oligotrophic, and Typic Luvisol.
The group of forest types according to the Brno
typological school of Prof. Zlatnik is classified as
Querci-fageta and Fageta quercina. Stand area of the
subcompartment is 7.67 ha. Detailed information
about the natural conditions see TRUHLAR (1995).

MATERIAL AND METHODS

The set-up and construction of Model
Subcompartment 116 D initial data for cost
and yield modelling

The models are constructed with the use of data
actually measured in Subcompartment 116 D, bor-
rowed from available sources — especially from FMP
(TRUHLAR 1993) or FMP appendixes (LESPROJEKT
2003), or computed from the established or bor-
rowed data. Yield modelling includes only benefits
from the wood-producing function of Subcompart-
ment 116 D, i.e. model receipts from timber sales.
To obtain the model receipts, a qualitative research
of tree inventory in Subcompartment 116 D was
conducted in October 2001 in order to determine
the actual qualitative condition of trees and to have
a clear image about the future model qualitative
structure of assortments from harvesting opera-
tions. Tree species of interest were Norway spruce
(Picea abies), fir (Abies alba), pine (Pinus sylvestris)
and beech (Fagus sylvatica). The total representation
of the species in the subcompartment was 99.5%
(TRUHLAR 1993).

Legislative support for the qualitative assessment
of tree inventory was found in Czech standards CSN
48 0055 (1985) and CSN 48 0056 (1985) which — al-
though not being obligatory any longer at the time of
research — provided a good legal base in the absence
of any other standard, and technical requirements fol-
lowing from these old standards were used to work out
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assortment tables. The volume of these valuable assort-
ments (assortments of Quality Class I and II) was
determined on the basis of a procedure described by
DEJMAL (1986). The volume determination of valu-
able assortments issues from the known underbark
tree volume of all tree species in the investigated
diameter classes (interval of 4 cm).

The model tree volume was determined by using
two-argument volume tables constructed by LEs-
PROJEKT (1952) where model volumes in bark were
found out for the investigated tree species on the
basis of diameter and corresponding fitted height.
Conversion of the results to underbark volume
was made by using bark allowance coefficients ac-
cording to DEjMAL (1986), who based his values on
coefficients developed by PAREZ (1973). The model
one-tree volume established in this way applies only
to the respective tree species in the diameter classes
of Subcompartment 116 D. The model volumes es-
tablished in this way were further worked with. The
second possible option is a possible use of calculated
volume tariffs of the primary management group of
stands for the diameter classes of the respective tree
species (TRUHLAR 1995).

Recommended Regulations for Timber Measure-
ment and Grading in the Czech Republic (ANONYM
2002) were issued at the end of 2002 — hereinafter
“Recommended regulations” — which are not bind-
ing but used. Input data for the office processing of
qualitative research results from Subcompartment
116 D were modified to accommodate the classifi-
cation. As the collection of field data in the forest
stand was very detailed, the number of trees from
which the hypothetical assortments of Quality Class
I or II could be obtained and the assumed length of
valuable assortments (once again separately for each
diameter class and each tree species) could be newly
modified so that the technical parameters of the
expected valuable assortments would correspond to
the recommended regulations. The new modifica-
tion of the data also meant a determination of limits
in the form of the least diameter class considered in
the calculation of the volume of valuable assortments
for the respective species.

Other calculations and procedures were made at
a model level, i.e. at the level of model subcompart-
ment 116 D. Model standing volume in the model
subcompartment was established by using results
from the calculation of model tree volume for each
diameter class and species. The model tree volume
was used along with the tree numbers in individual
diameter classes derived from a model curve of
diameter frequencies (TRUHLAR 1995) for the cal-
culation of the model timber volume of the whole
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model subcompartment for each tree species with a
100% representation in the subcompartment and for
the respective diameter classes. This model volume
of each fully represented species was reduced to
the species share in the target species composition
specified in the general directives of management
for the primary management group of stands as in
the appendix to FMP of 2003 (LESPROJEKT 2003).
By summing up these volume shares of individual
diameter classes of the tree species a model standing
volume was obtained by diameter classes, consisting
of the species and their representations specified in
the general directives of management. It is assumed
that the representation of a tree species within the
framework of the target species composition is iden-
tical in the individual diameter classes.

As no detailed data on the assortment structure
of realized felling were available, it was necessary to
establish an assortment structure of model allow-
able cut in Model Subcompartment 116 D. The first
step to investigate a model assortment structure of
allowable cut is to determine the allowable cut volu-
me. In order to assure sustainability of manage-
ment and hence a good balance between felled
volume and yield, it is expected that the volume of
model allowable cut equals the model total current
increment (TCI) of the subcompartment. Primary
data for modelling the allowable cut volume was
therefore TCI and the magnitude of increment
percent. Decree of the Ministry of Agriculture No.
84/1996 (ANONYM 1996) defines the method of
TCI calculation for forest stands managed under a
selection system. In its appendix in the calculation
of increment percent the last FMP (LESPROJEKT
2003) considers the calculated current increment
and assumes “the increment percent to be the same
in all diameter classes” Neither TCI nor increment
percent are distinguished according to individual
species. The data are to represent the whole sub-
compartment.

This is why an increment percent of 2.42% (2.20%
for conifers and 3.62% for broadleaves) was used for
the purpose of calculating the increment of Model
Subcompartment 116 D. With regard to the defined
model standing volume of individual tree species in
diameter classes, the figure was subsequently used for
the calculation of model annual increment according
to diameter classes and tree species. Summing up
annual increments according to diameter classes and
tree species we arrive at a value of annual increment
for the whole subcompartment, i.e. its annual or de-
cennial allowable cut. The above-mentioned values
of increment percent represent the whole primary
group of stands managed in conversion to selection
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forest and were borrowed from the last version of the
appendix to FMP (LESPROJEKT 2003).

The assortment structure of the decennial allow-
able cut determined by the above described method
was established by using tables for grading the vol-
ume of timber to be felled in a certain year (DEJMAL
1986). Since the result of the evaluation of tree inven-
tory qualitative characteristics in Subcompartment
116 D was its average quality, the model did not
take into consideration any representation of valu-
able tree species assortments, this being a concrete
reason not to change the recovery coefficients of
timber assortments. It is assumed for the purposes
of the establishment of allowable cut assortment
structure that Quality Class IIIA according to the
former CSN 48 0055 (1985) and CSN 48 0056 (1985)
is most neared to by Quality Class IIIB according to
the Recommended regulations (2002). And further
on, Quality Class IIIB according to the former CSN
standards is most neared to by Quality Class IIIC
according to the Recommended regulations. The
classification of other commercial assortments and
fuel wood according to DEJMAL 1986) remains un-
changed.

Applying the recovery coefficients (DEJMAL 1986)
to the model standing volume in the respective diam-
eter classes we obtain the assortment classification
of standing volume for a particular tree species in
diameter classes. Multiplying the standing volume
divided as described above by the model increment
percent we obtain the assortment classification of
annual or decennial increment according to diam-
eter classes and tree species. The increment divided
in this way in fact represents the volume and the

assortment classification of the model allowable cut.
Examining the classification of assortments for each
tree species we obtain — after a numerical sum-up
— a model assortment structure of allowable cut of
the whole subcompartment for the individual tree
species. It is assumed for the further calculation that
the felling will be implemented at a full volume of al-
lowable cut once in the decennium and will concern
all diameter classes and all tree species.

The time framework of modelling is a period of ten
years — a decennium. The time is considered fully suf-
ficient because the modelling is made in a situation
that assumes the model (normal) stand condition. The
selection of the ten-year modelling framework is bound
to the time of circulation (i.e. period of time in which
felling returns back to the same plot), which in our case
equals the control period (i.e. lapse of time between two
inventories).

Costs of Model Subcompartment 116 D

Model costs represent a sum of expected costs con-
nected with the management of forest stand under a se-
lection system, i.e. in Model Subcompartment 116 D.
Differentiation of model costs follows from the TFE
chart of operations (2004). Concrete sub-opera-
tions were surveyed in the framework of selected
silvicultural and logging operations, for which total
standard time consumption was calculated in stand-
ard hours. Types of concrete model sub-operations
follow from actual activities (sub-operations) carried
out in the TFE forest stands managed under a selec-
tion system. A field spatial framework for cost mod-
elling is the stand area of the model subcompartment

Table 1. Model Subcompartment 116 D — Assortment structure of the model decennial allowable cut

Spruce Fir Pine Beech

Quality class
(m? underbark)

III B 167.31 —* 37.05 89.96
1mc 23.04 132.59 2.47 21.10
IV — pole 9.99 5.52 1.62 -
V — pulpwood 21.76 14.62 2.06 53.53
VI 6.23 4.87 2.63 11.56
Total 228.33 157.60 45.83 176.15
Total 607.91
Total per 1 ha 29.77 20.53 5.96 22.97
Total per 1 ha 79.23
Total per 1 ha/year 2.98 2.05 0.60 2.30
Total per 1 ha/year 7.93

*Recommended regulations (2002) specify for fir the following extent of defects in Quality Class III — logs for sawmill processing only from III C
Applicable to the whole Model Subcompartment 116 D (7.67 ha) with the considered target tree species composition

Applicable to the entire model period of time, i.e. 10 years
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up to the locality of roadside landing; in other words,
the subject of interest is model costs connected with
the operations carried out inside the specified area.
In order to adhere to the space demarcated for the
modelling and to obtain at the same time marketable
assortments in desirable structural composition, the
cost modelling included an additional sub-opera-
tion 126 001 — Timber handling at roadside landing
— cross-cutting.

A list of model silvicultural operations and sub-
operations used in the cost model:

Operation: 016 Reforestation by planting

Sub-operation: 016 211 First planting into unpre-

pared soil — manual — hole planting
Operation: 023 Game control in young forest stands

Sub-operation: 023 111 Coating of plantations

with repellents — summer

Sub-operation: 023 121 Coating of plantations

with repellents — winter
Operation: 024 Weed control in young forest stands
Sub-operation: 024031 Mowing — manual — whole
area
Operation: 031 Cleanings
Sub-operation: 031 451 Cleanings — conifers
— above 4 m — mechanized

A starting point in the specification of the type and
range of modelled silvicultural sub-operations was
the actual extent of work in these sub-operations
carried out in Subcompartment 116 D recorded in
FMP (TRUHLAR 1993).

A list of model logging operations and sub-opera-
tions used in the cost model:

Operation: 112 Timber harvesting TFE — Contrac-
tors

Sub-operation: 112 018 in selection forest
Operation: 122 Skidding — Contractors

Sub-operation: 122 002 Skidding — locality stump

— roadside landing
Operation: 126 Timber handling at roadside land-
ing

Sub-operation: 126 001 Cross-cutting

A starting point in the specification of the type and
range of modelled logging sub-operations was effort
to process the volume of model decennial allowable
cut for the whole Model Subcompartment 116 D at
a required structure. The structure is presented in
Table 1.

Model costs arise in the first year of the ten-year
period of time, and the last cost is considered in
Year 3 - this applying for the purposes of model-
ling. With respect to methodology, the model costs
were established by using the itemization of costs.
This classification of costs also corresponds to the
general calculation formula mentioned for example
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by SYNEK et al. (2002). Direct costs of TFE per rated
unit of the j# sub-operation of the i operation in
the a* year (PNMCIW) follow from TFE calculations.
Rated unit is represented by 1 standard hour (N#h).
The values of PNMc,, are considered to be same in
the entire model period of time for the purposes of
model functionality verification. The PNMc,, values
enter the first year of cost modelling period at a level
of the year 2004.

The resulting model norm of time consumption
per rated unit for a concrete sub-operation and in
the case of logging sub-operations surveyed addi-
tionally for the diameter class of d, , was established
from available industrial standards and labour
consumption directives (MLVH, 1978; JMSL, 1983;
MLVH, 1986) by taking into account the model
conditions based on actual natural and other condi-
tions of Subcompartment 116 D managed under a
selection system at TFE. The number of rated units
per each concrete sub-operation follows from the
model volume of labour that is to be carried out in
the framework of each sub-operation concerned.
A groundwork for the field of logging operations
is a model structure of assortments and a volume
of allowable cut for individual diameter classes. A
groundwork for the field of silvicultural operations
is a volume of labour carried out in Subcompartment
116 D in the last decennium.

The level of indirect costs was resolved by introduc-
ing an overhead surcharge used to establish overhead
costs in operative or plan calculation (SYNEK et al.
2000). In this paper, the overhead surcharge repre-
sents the ratio of TFE overhead costs to direct costs as
expressed in percent. In our case, the production and
management overhead costs of TFE forest operations
are expressed by means of KRP overhead surcharge
coefficient which represents its decimal expression.
For the purposes of model functionality verification
the overhead surcharge coefficient is considered at
the same level in the whole model period.

As the sole and most important products consid-
ered in the models are timber assortments marketed
from the locality of roadside landing, the costs of
sales will be considered zero with regard to their
nature (as mentioned by SYNEK et al. 2000). Full
output costs of the model subcompartment there-
fore represent a sum of expected direct and indirect
costs on the surveyed sub-operations carried out in
the model subcompartment of the TFE forest stand
managed under a selection system. Viewed from
this point, the full output costs of the sub-operation
equal the output costs of the sub-operation.

Time factor is not considered in cost (and yield)
modelling as the used value of interest rate would

J. FOR. SCIL, 51, 2005 (1): 24-36



30 4

25

20

15 -

m® (underbark)/ha

18 22 26 30 34 38

42

46 50 54 58 62 66 70

Diameter degree

M N. spruce 40 B8 Fir 30

E Pine 10

Beech 20

Fig. 1. Model standing volume of diameter classes in Model Subcompartment 116 D per 1 ha

distort modelling results. Apart from this, it is as-
sumed in the models that an absolutely larger part of
costs will be expended in the first year of the model
period of time. For the costs relate to the operations
of timber harvesting, skidding and timber handling
at roadside landing because it is assumed that the
receipts from timber sales are also realized in the first
year of the model period. The numerical expression
of individual direct costs used per rated unit of the
concrete sub-operation in the given year (PNMc,, )
as well as the percentage of direct cost-related
indirect costs (expressed by overhead surcharge
coefficient KRP ) are based on the documentation
supplied by TFE. Data in the documentation taken
over from TFE follow from the TFE management
directives No. 19/2003 (HLOUSEK, SILHANEK 2003)
in effect since January 1, 2004.

Yields of Model Subcompartment 116 D

Model yields represent a sum of expected yields
from the model subcompartment. Their surveying
comes out of a model assortment structure of model
decennial allowable cut of Model Subcompartment
116 D. Assumed model receipts from raw timber
sales were calculated on the basis of the expected
total produced volume of individual timber assort-
ments according to species and average price per 1 m®
of the particular assortment. These receipts repre-
sent the sole and the most important constituent of
model yields. Other revenues, for example receipts
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for slash, Christmas trees or receipts from game
management activities are not considered. Receipts
from timber sales are realized from the locality of
roadside landing.

In this paper average price per 1 m?® of the par-
ticular assortment is average price of a concrete raw
timber assortment for domestic market for the pe-
riod from January—April 2004, borrowed from data
published by the Czech Statistical Office (CSU 2004).
The only exception was the assortment of coniferous
pole timber whose average price was borrowed from
the survey of timber supplies implemented by TFE
(in the studied period) because the Czech Statistical
Office does not usually publish the average price for
this assortment. For the purpose of modelling, the
yields arise only in the first year of the 10-year model
period of time. The yield model does not take into
account any other corporate yields, i.e. financial and
irregular ones (SYNEK et al. 2000), i.e. not even the
costs relating to these yields.

Comparison of results from modelling costs
and yields of Model Subcompartment 116 D

The sense of this comparison is to establish a
model economic result from the management of the
model subcompartment under a selection system in
the framework of the model period of time (HVm).
According to KurCAk (2003), economic result is a
difference between yields and costs of the enterprise
(in our case forest enterprise) for a definite period of

29



time. In this paper, yields represent the model yields
from Model Subcompartment 116 D (Vim), costs rep-
resenting full output costs or output model costs of
Model Subcompartment 116 D (VNm). The above-
mentioned concept of comparing the results of cost
and yield modelling makes it possible to establish
some other economic indicators such as economic
effectiveness or indicators of cost (yield) profitability
(SYNEK et al. 2002).

RESULTS AND DISCUSSION

Evaluation of the results from qualitative research
of Subcompartment 116 D tree inventory according
to the Recommended regulations (2002) gives a
relatively unambiguous conclusion. With respect to
the low volume of valuable assortments in Norway
spruce (0.91 m?/ha) and pine (1.73 m?/ha), due to
the absence of valuable assortments in beech and
eventually also due to an impossible differentia-
tion of valuable assortments in fir a statement can
be made that the tree inventory does not reach a
high technological standard (according to DEjMAL
1986) under existing conditions. The stand of Sub-
compartment 116 D is classified as of mediocre
quality and the volume of valuable assortments will
not be considered in further calculations. In addi-
tion, it would only have to be a part of the volume
that could be taken into account (with respect to
further modelling) since lump felling of the whole
subcompartment stand never occurs during timber
harvesting. Fir could not be differentiated for Qual-
ity Class I and II assortments as the Recommended
regulations do not specify technical requirements
for the fir assortments. The relevance of consid-
erations about a comparative relation between the
technical requirements for assortments according
to the former CSN standards 48 0055 (1985) and
48 0056 (1985) and according to the Recommended
regulations (2002) was once again corroborated by
the new conversion key of the Czech Statistical Of-
fice (PAvLUv 2004) approved for the purposes of
maintaining the time series between the previous
and current composition of representatives of co-
niferous and broadleaved assortments.

Per-hectare model underbark standing volume of
the subcompartment is 319.30 m? (135.33 m?® Nor-
way spruce, 93.39 m? fir, 63.45 m? beech and 27.13 m?
pine). The standing volume structure according
to species in diameter classes follows from Fig. 1
in which the model underbark standing volume
is presented in cubic meters in diameter classes
per hectare area of the model subcompartment.
Figures attached to the names of tree species in
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the diagram show the percentage representation
of the species.

Based on increment percent, the established model
annual total underbark current increment (TCI)
amounts to 7.93 m® timber to the top of 7 cm per
hectare (2.98 m* Norway spruce, 2.05 m? fir, 0.60 m?
beech and 2.30 m? pine per hectare). The data are
calculated taking into account the target tree species
representation for Model Subcompartment 116 D.
Volume and assortment structure of the model de-
cennial allowable cut of the model subcompartment
are presented in Table 1.

The level of increment percent (2.46%) of Model
Subcompartment 116 D was not used since the in-
crement percent of the entire primary management
group of stands is only slightly lower (2.42%). Apart
from this, the increment percent of the whole group
of stands was computed from a larger data volume,
which eliminates possible errors.

Model costs are constructed for a generally defined
model subcompartment of 7.67 ha uneven-aged
non-mixed forest stand. Numerical outputs of the
models can be converted per 1 hectare. Forest stand
species composition of the model subcompartment
is given by the set-up target species composition of
the primary management group of stands No. 8442
(LEsPROJEKT 2003). Age is of no significance in the
stands managed under a selection system since the
characteristic is not investigated in these stands due
to obvious reasons.

Another result of cost modelling focused on the
establishment of model output costs (VNm) of the
subcompartment was a definition of cost relations
of which the most significant ones are presented
below:

PN. =CSN,

4 _ x PNMc, +DPN. 1)
l(})a l(/)ﬂ l(])ﬂ

i)

PNm =3 (% (EPN, ))=3

a=1i=1 j=1 0/

3 IPN, )

a=1i=1j=1 '0)*

where: PN

e direct costs in CZK of the j sub-opera-

tion of the i operation in the a” year,

CS‘NZ'(I')a

— total consumption of standard time in
standard hours for execution of the j
sub-operation of the i operation in the
a year,

direct costs of TFE in CZK for time rated

unit (1 standard hour) of the j sub-op-

PNMc., -
i(j)a
eration of the i operation in the a” year,

DPN,, - partial direct costs in CZK (if applicable)
not included in PNMc,;, and relating to
the execution of the j” sub-operation of

the i operation in the a” year,
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Table 2. Total consumption of standard time for implementation of silvicultural and logging sub-operations

Subcompartment 116 D

in Model

Total consumption of standard time CSN,,

Sub-operation

standard hours

standard hours standard hours

— total per 1 ha per 1 m?
016 211 (first planting) 28.80 3.75 -
023 111 (repellent-summer) 58.50 7.63 -
023 121 (repellent-winter) 58.50 7.63 -
024 031 (mowing) 35.40 4.62 -
031 451 (cleaning) 15.20 1.98 -
112 018 (timber harvesting) 367.89 47.96 0.60
122 002 (skidding) 177.59 23.16 0.29
126 001 (handling — one-man power saw) 53.41 6.96 0.09
126 001 (handling — UKT tractor) 46.54 6.07 0.08
Total 841.83 109.76 1.06
Applicable to the entire model period and to an area of 7.67 ha
PNm - total model direct costs of the model KRP, - overhead surcharge coefficient express-
subcompartment in CZK, ing in decimal number the level of over-
i — order of the operation (i = 1, 2 ... x), head cost percentage as related to TFE
j — order of the sub-operation (j = 1,2 ... y), direct output costs in the a” year,
a — order of theyear (a =1, 2 ... n; n = 10). i — order of the operation (i =1, 2 ... x),
j — order of the sub-operation (=1, 2 ... ),
'N. =PN. , x KRP (3) a — order of the year (a = 1,2 ... n; n = 10).
i ik a
sy Since the model timber sales costs are considered
NNm =Y. Y > NN (4) tobe zero, it holds true that:

where:

li)a
a=1i=1j=1 o

NNm - total model indirect costs of the model
subcompartment in CZK,

NN,,, - indirect costs of the /* sub-operation of
the i operation in the a* year in CZK,

PN, - direct costs of the j* sub-operation of the

i operation in the a year in CZK,

when ONm = 0, then

UVNm = PNm + NNm = VNm

where:

ONm

(5)

— total model timber sales costs of the

model subcompartment in CZK,

UVNm - model full output costs of the model

subcompartment in CZK,

Table 3. Costs of the implementation of sub-operations in the model subcompartment in the model period

Sub-operation

Model costs in CZK

direct costs PN””I'(,')

indirect costs NNm‘w

output costs VNmiw

016 211 (first planting) 6,470 2,802 9,272
023 111 (repellent-summer) 6,170 2,672 8,842
023 121 (repellent-winter) 6,170 2,672 8,842
024 031 (mowing) 2,655 1,150 3,805
031 451 (cleaning) 1,520 658 2,178
112 018 (timber harvesting) 44,147 19,116 63,263
122 002 (skidding) 39,070 16,917 55,987
126 001 (handling — one-man power saw) 6,409 2,775 9,184
126 001 (handling — UKT tractor) 10,239 4,433 14,672
Total 122,850 53,195 176,045

Applicable to the entire model period and to an area of 7.67 ha
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Table 4. Model receipts from the sales (in CZK) of raw timber assortments in the model period

Quality class Spruce Fir Pine Beech
II1B 242,265 - 42,608 131,791
I cC 28,017 161,229 2,356 23,590
IV — pole 5,365 2,964 870 -

V - pulpwood 14,166 9,518 1,329 27,568
VI 1,813 1,417 765 4,855
Total 291,626 175,128 47,928 187,804
Total (TDm) 702,486

Total per 1 ha 38,022 22,833 6,249 24,486
Total per 1 ha 91,590

Total per 1 ha/year 3,802 2,283 625 2,449
Total per 1 ha/year 9,159

Applicable to the whole Model Subcompartment 116 D (7.67 ha) with the considered target tree species composition

Applicable to the entire model period of time, i.e. 10 years

PNm - total model direct costs of the model
subcompartment in CZK,

NNm - total model indirect costs of the model
subcompartment in CZK,

VNm - model output costs of the model subcom-

partment in CZK.

VNm =YY VN, =LY% (PN

ira
a=1i=1j=1 W

+NN, ) (6)

a=1i=1j=1

where: VNm — model output costs of Model Subcompart-
ment 116 D in CZK,

VN,,, - output costs of the j sub-operation of the
i operation in the model subcompartment
in the a” year in CZK,

PN, - direct costs of the j* sub-operation of the i
operation in the a year in CZK,

NN, - indirect costs of the j* sub-operation of the
i operation in the a year in CZK,

i — order of the operation (i =1, 2 ... x),

j — order of the sub-operation (j = 1,2 ... y),

a — order of the year (a =1, 2 ... n; n = 10).

Functionality of cost model relations was verified
on the calculation of decennial model costs of the
model subcompartment. According to the above-
mentioned relations, the cost data are obtained for
a range of rated units entered into the modelling.
However, if the data are put in which relate to the
entire area of the model subcompartment, they can
be converted per 1 hectare, etc. Inputs into the model
expressed in CZK are without V.A.T.

The result of the constructed cost model of Model
Subcompartment 116 D, which represents a model
stand managed under a selection system, is the defi-
nition of cost model relations, numerical outputs
with data on direct, indirect and output costs, data
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on total consumption of standard time in standard
hours for execution of a concrete sub-operation in
the model period of time, and graphic outputs with
data on the costs of individual operations in the
model period of time. Tables 2 and 3 show the most
significant numerical outputs.

Model output costs for the implemented extent of
operations in Model Subcompartment 116 D in the
10-year model period (VNm) represent a total sum
of 176,045 CZK; rounded model output costs per
hectare amount to 22,952 CZK and model output
costs per hectare and year are 2,295 CZK.

Model yields are constructed for a generally defined
model subcompartment of 7.67 ha uneven-aged non-
mixed forest stand. Numerical outputs of the models
can be converted per 1 hectare. Forest stand species
composition of the model subcompartment is given by
the set-up target species composition of the primary
management group of stands No. 8442 (LESPROJEKT
2003). With respect to managerial economics, the
yields in question are operational corporate yields
gained from the economic activities of the enterprise
(SYNEK et al. 2000).

Another result of yield modelling focused on the
establishment of model yields (Vi) of the subcom-
partment was a definition of yield relations of which
the most significant ones are presented below:

If we assume that the only yields in this model-
ling of yields in the subcompartment (V) are those
originating from the sales of raw timber assortments
in the model period (TDm), it holds true that:

Vim = TDm (7)
where:

nor nor [
TDm =33 TD, =3 35 (PC
a d e

w4 ey

x PMJ dege

) (8)
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Vim — model yields of Model Subcompartment 116
D in CZK,
TDm — model receipts from the sales of raw timber

assortments from Model Subcompartment
116 D in the model period (“model receipts”)
in CZK,
™, — receipts from the sales of timber assortments
of the d" tree species in the a*year in CZK,
PC,,, - averagepricein CZK per rated unit (m®) of the
e’ timber assortment of the d” tree species in

the a™ year,

PM]d(EM — number of rated units in m?, i.e. volume of the
e’"timber assortment of the d” tree species in
the a® year,

a — order of the year (a =1, 2 ... n; n = 10),

d — order of the tree species (d=1,2 ...7),

e — order of the assortment (e = 1, 2 ... [).

Functionality of yield model relations was veri-
fied on the calculation of decennial yields of Model
Subcompartment 116 D. According to the above-
mentioned relations, the yield data are obtained for
a range of rated units entered into the modelling.
However, if some data are put in which for example
relate to the entire area of the model subcompart-
ment, they can be converted per 1 hectare, etc.
Inputs into the model expressed in CZK are without
VAT

The result of the constructed yield model of
Model Subcompartment 116 D, which represents
a model stand managed under a selection system,
is the definition of yield model relations, numerical
and graphic outputs with data on the assortment
structure of the model decennial allowable cut in
Model Subcompartment 116 D, and the numeri-
cal and graphic outputs with data on the model
receipts from the sales of raw timber assortments in
the model period of time. Table 4 presents the most
significant numerical outputs.

Yields of Model Subcompartment 116 D (Vim),
which are in fact model receipts from the sales
of raw timber assortments in the 10-year model
period, represent a total of 702,486 CZK; rounded
yields per hectare amount to 91,590 CZK and yields
per hectare and year are 9,159 CZK. The model
receipts are at full realized in the first year of the
model period.

The cost and yield models are constructed so
that the input data can be selected separately for
each year of the model period. Relations of the cost
model defined in this paper make it possible to
work with costs and yields incurred in the course
of the whole model period of time. Furthermore,
they even make it possible to modify the model
period duration.
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The comparison of costs and yields is entered by
model yields (Vm) and model output costs (VNm)
in CZK. The framework of this comparison is given
by the nature of input data in which the framework
was described at a place where the method of their
calculation is explained. What the results of the
comparison are related to is clarified below.

Model economic result from the management of
the model subcompartment under a selection system
in the model period (HVm) can be calculated from
the following relation:

HVm = Vm — VNm 9)

Mean annual per-hectare model economic result
from the management of the model subcompart-
ment under a selection system (HVmrh) can be
calculated from the following relation:

HVm
HVmrh = —— (10)
nxp
where: HVim — model economic result of the model
subcompartment in CZK,
Vim — model yields of the model subcompart-
ment in CZK,
VNm — model output costs of the model subcom-
partment in CZK,
HVmrh - meanannual per-hectare model economic

result of the model subcompartment in

CZK,
n — number of years in the model period,
P — area of the model subcompartment in ha.

Model economic result (HVm) — representing
a model profit in this case — is 526,441 CZK.
It applies to the entire area of Model Subcom-
partment 116 D and to the whole model period.
Mean annual per-hectare model economic result
(HVmrh) — representing the mean annual per-
hectare model profit in this case — is 6,864 CZK
after rounding. It applies to an area of 1 hectare of
Model Subcompartment 116 D and to a period of
1 year. In this connection it should be noted that the
values of profit are the values of profit before tax.

Based on the above-mentioned data other eco-
nomic indicators can be calculated such as economic
effectiveness or indicators of cost/yield profitability.
The method of calculation can be found e.g. in SYNEK
et al. (2002). Indicator of model subcompartment
economic effectiveness is 3.99. Profitability of costs
and yields is 2.99 and 0.75, respectively, the model
indicators relating to the year 2004. The calculation
of indicators for actual data of 2004 and their com-
parison with the model indicators will be possible as
soon as the actual data on the TFE forest activities
and their management in 2004 are available.

33



The comparison of financial results of the model-
ling is very problematic, the reasons being e.g. dif-
ferent levels of direct costs per rated unit entered
into the modelling, different levels of overhead load,
etc. The calculated results relate only to the model
conditions which were formulated on the basis of
actual factors affecting the respective sub-operations
implemented at the Training Forest Enterprise in
the forest stand of Subcompartment 116 D managed
under a selection system. An important role in the
comparison of results is played e.g. by skidded stem
volume, skidding distance, means of skidding, etc.
Other factors of significance are also the types of
industrial standards and labour time consumption
directions used, or whether the time consumption
used for the operation is of a character of average
data, etc.

CONCLUSION

The objective of the paper was to develop and
verify the cost and yield models of management in
the selection silvicultural system of management ac-
cording to the above specified conditions. We have
succeeded to express in numbers the costs, yields
and economic result of selection system manage-
ment on an example of Model Subcompartment
116 D. Results of the solution and conclusions pre-
sented in the chapter Results and Discussion relate
therefore only to the model subcompartment. The
process of modelling was based on an assumption
that the stand structure of the subcompartment was
in normal condition, i.e. that the standing volume
and structure as well as the total current increment
oscillate around their normal values, the oscillation
resulting from the carried out harvesting operations.
The age of the subcompartment plays no role in this
case; it is the period of circulation which is important
and which is overlapping with the model period. In
this respect, the results of the study represent model
results. On the other hand, however, the level of cal-
culated results cannot be considered unchangeable
as in reality better or worse results may be achieved
in the otherwise identical conditions. This depends
mainly on the applied method and chosen silvicul-
tural practices.
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Ekonomické aspekty vybérného zpisobu hospodaieni na Skolnim lesnim

podniku Masarykiyv les Kitiny

R. DuDiK

Lesnickd a drevarskd fakulta, Mendelova zemédélska a lesnickd univerzita v Brné, Brno,

Ceskd republika

ABSTRAKT: Cilem prace bylo zjistit hospodafsky vysledek hospodareni v porostu vybérného hospodarského zpusobu
na pifkladu modelového dilce. Za timto ti¢elem byl proveden kvalitativni priizkum dievin dilce 116 D na Skolnim lesnim
podniku. Byl vytvoren nédkladovy a vynosovy model hospodareni a vypocitdny predpoklddané modelové ndklady a vyno-
sy, z nichz byl zjistén modelovy hospodarsky vysledek dilce. Do modelt vstupuji skute¢né idaje souvisejici s rimcovymi
smérnicemi hospodareni, s provedenym objemem praci péstebni ¢innosti a s produk¢nimi schopnostmi stanovisté. Objem
praci tézebni ¢innosti vychdzi z modelové vyse a sortimentni struktury decenndlniho etatu. Vychodiskem zjisténi nakladit
jsou ceny konkrétnich praci stanovenych Skolnim lesnim podnikem pro rok 2004. Podkladem pro vypocet vynost jsou

pramérné ceny sortimentt surového drivi zvefejnéné Ceskym statistickym tradem za obdobi leden az duben roku 2004.

Klicova slova: vybérny hospodarsky zptsob; sortimentace; ndkladovy model; vynosovy model; rentabilita

Ze znamych hospodarskych zpisobtt vybérny
zpusob nejlépe vystihuje podstatu a filozofii ptiro-
dé blizkého hospodareni v lesich. Objekty repre-
zentujici tento zplisob hospodareni se nachizeji na
Skolnim lesnim podniku Masarykiv les ve Kitinach
Mendelovy zemédélské a lesnické univerzity v Br-
né. Nejdilezitéjsim cilem préce je vycisleni predpo-
kladanych nezbytnych ndklad na dosazeni vynost
souvisejicich s hospodafenim v porostu vybérného
hospodarského zptisobu.

Ke konci roku 2001 byl proveden kvalitativ-
ni prizkum dilce 116 D se zaméfenim na drevi-
ny smrk (Picea abies), jedli (Abies alba), borovici
(Pinus sylvestris) a buk (Fagus sylvatica). Ten mél
poskytnout prehled o kvalitativni strukture stro-
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mového inventare, jez by byl zohlednén pti mo-
delovdni vynost. Vysledkem bylo konstatovéni,
ze porost dilce 116 D je prumérné kvality (podle
kritérii DEyJMALA 1986). Objem vylisenych pred-
pokladanych sortimentt I. a II. tfidy jakosti byl
u smrku 0,91 m?/ha, u borovice 1,73 m?/ha, u buku
74dné cenné sortimenty nebyly vyliSeny z divodu
nesplnéni technickych pozadavk a pro jedli dopo-
rucend pravidla nespecifikuji technické pozadavky
na sortimenty I. a IL. tridy jakosti.

Vzhledem k charakteru dat, ktera byla k dispozici,
bylo vy¢isleni ndklad a vynost provedeno na prikla-
du modelového dilce 116 D. Plocha dilce je 7,67 ha.
Vypocteny objem vzorové zdsoby ¢ini 319,30 m?
b. k./ha. Bylo zohlednéno zastoupeni kazdé dreviny
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v cilové druhové skladbé pro hospodarsky soubor
8442. Velikosti prirtistového procenta 2,20 % pro
jehli¢nany a 3,62 % pro listnice (LESPROJEKT 2003)
odpovida celkovy bézny prirtst, vznikly na obje-
mu vzorové zasoby, 7,93 m? b. k./ha. Sortimentni
struktura decenndlniho etdtu je stanovena pomoci
tabulek pro sortimentaci téZebniho fondu (DEjMAL
1986). Vyse etatu je rovna celkovému béznému pri-
rdstu.

Casovym réamcem modelovani je obdobi jednoho
decennia, tzn. 10 let, které vaze na dobu obézni, kte-
rd je v nasem pripadé rovna obdobi kontrolnimu.
Naklady modelového dilce se vztahuji k vybranym
vykoniim péstebni a tézebni ¢innosti, které se na
SLP v dilci 116 D pievazné provadéji. Pro zjisténi
modelovych ndkladd bylo pouzito pojeti kalkula¢-
niho ¢lenéni nakladi.

Vysledkem vytvoreného nakladového modelu jsou
definované vztahy modelu, idaje o celkové spotrebé
normocasu v Nh na vykonani konkrétniho podvy-
konu v rdmci modelového obdobi a ¢iselné vystupy
s udaji o primych, neprimych a vlastnich nakladech
v ramci modelového obdobi.

Vysetteni vynosi modelového dilce 116 D vycha-
zi z modelové sortimentni struktury vzorového
decenndlniho etatu. Na zdkladé predpokladaného
celkového vyrobeného objemu jednotlivych sorti-
mentd drivi podle dfevin a primérné ceny za 1 m?
prislusného sortimentu drivi byly vypocitany pred-
poklddané modelové trzby za prodej sortiment su-
rového drivi. Tyto trzby predstavuji jedinou a nej-
prodej drivi jsou realizovany z lokality odvozni mis-
to. Vynosy jsou v ramci modelu realizovany v prv-
nim roce modelového obdobi.

Vysledkem vytvoreného vynosového modelu jsou
definované vztahy vynosového modelu, ¢iselné vy-
stupy s udaji o sortimentni struktufe vzorového
decenndlniho etatu a dale ciselné vystupy s udaji
o modelovych trzbach za prodej sortimentii surové-
ho dfivi v rdimci modelového obdobi.

Modelové vlastni ndklady na realizovany roz-
sah praci predstavuji celkem 176 045 K¢, na jeden
hektar potom 22 952 K¢ a na jeden hektar a rok
2 295 K¢ po zaokrouhleni.

Objem vzorového decenndlniho etatu predstavuje
607,91 m? (na 7,67 ha). Modelové vynosy predstavuji
celkem 702 486 K¢, na jeden hektar potom 91 590 K¢
a na jeden hektar a rok 9 159 K¢ po zaokrouhleni.

Nakladovy i vynosovy model je konstruovan tak,
Ze vstupni udaje 1ze zvolit pro kazdy rok modelo-
vého obdobi samostatné. Vztahy niakladového mo-
delu, definované v této praci, umoznuji pracovat
s ndklady a vynosy vzniklymi béhem celého mode-
lového obdobi. Navic umoznuji délku modelového
obdobi i upravit.

Modelovy hospodarsky vysledek je 526 441 Kc.
Pramérny roc¢ni hektarovy modelovy hospodarsky
vysledek, predstavujici v tomto pripadé primérny
ro¢ni hektarovy modelovy zisk, je 6 864 K¢ po za-
okrouhleni. Pfredmétem dalsiho zkoumani bude zo-
hlednéni faktoru ¢asu, napt. i ve vztahu k variantdm
formy vlastnictvi nebo velikosti dilce (majetku).

Pokud se tykd ciselnych vystuptt modelovani na-
kladt a vynost, je tfeba zdlraznit, Ze se vysledky
vztahuji pouze k dilci 116 D na SLP, tzn., Ze vysledky
jsou ovlivnény nejen konkrétnimi prirodnimi pod-
minkami, ale i ekonomickymi poméry SLP. Bylo by
chybou uvedené vysledky generalizovat a zevseo-
becnovat ve vztahu k vybérnému hospodarskému
zpusobu.
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