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Abstract
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The concept of harvester technology is understood as a fully mechanized harvesting technology for
the purpose of timber logging, which means timber handling, extraction and forwarding or skidding.
This complete harvesting technology consists of two different assignments of accommodated, spe-
cialized logging machines — harvester and forwarder.

This timber harvesting technology currently represents a state-of-the-art technology in logging and
transport of timber in forestry. This is because the efficiency of the “harvester and forwarder” combi-
nation is several times higher than that of the commonly used technology of “power saw and tractor”
(Lukag, T., 2005). Other important clements that prevail with harvester technologies are a not negligi-
ble and high degree of labour hygiene as well as a significant decrease of environmental load influen-
cing the environment.

This paper analyzes prices of works related to timber harvesting and skidding in the selected forest

stands of concerned workplaces.

harvester technologies, harvester, forwarder, price of service

One of factors decisive for the utilization of har-
vester technologies in timber logging are economic
conditions; together with natural and technical con-
ditions these essentially influence the utilization of
multi-operational machinery (Kup¢ak, V., 2003).

The application of logging and hauling machines
at the fulfilment of economic assignments in both
private and municipal, military and state-owned fo-
rests is currently an absolute necessity.

Main requirement of the forest owner in the appli-
cation of any technology of timber logging and skid-
ding is compliance of the technology with the exis-
ting environmental conditions at a simultancous
respecting of the production and social functions of
the forest and relevant economic aspects (Ulrich, R.
et al,, 2006). It may certainly be assumed that tech-
nologies using manual power chainsaws and choker
skidding will be retained. On the other hand, one
needs to be aware of extensive advantages offered
by the technology of multi-operational machines,
not only the harvester technologies themselves but
their combinations with for example forest cable-
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ways (the so called mountain processors) or even
with the manual power chainsaws, allowing for re-
placement of wood mass choker skidding by hau-
lage with forwarders (Sajéanek, V1.,2007). Tt should be
pointed out that these integrated logging and haul-
ing technologies are highly demanding for a skilled
preparation of both the work and the workplace,
the technological process elaborated in detail, and
a professional managerial work throughout the pro-
duction process. The use of anew logging machinery
that favourably influences the prices of shortlengths
produced through high productivity is supported
by the increasing wages of forest workers, the almost
stagnant and relatively low price of wood in the mar-
ket, the limited financial means of business entities,
and the competition within the wood market. De-
spite the conservative approach to the usage of har-
vesters and forwarders at some places, especially in
the improvement felling, the machines exhibit a re-
latively marked increase in numbers, particularly
at workplaces of Lesy Ceské republiky (Forests of
the Czech Republic).
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Integrated logging and hauling technologies are
justified, and with using suitable logging machines
of adequate output and proper technologies, in ade-
quate environment (ground bearing capacity, slope
gradient, obstacles...), with trained, motivated and
competent operators and a high degree of work or-
ganization control, including the preparation of fo-
rest stand for the machinery, they are necessary for
the fulfilment of logging and hauling assignments in
forestry practice.

This paper is focused on the issue of using pos-
sibilities to put on integrated logging and hauling
technologies with selected companies, namely: Vo-
jenské lesy a statky CR, s. p., Division Lipnik nad
Beévou (Military Forests and Farms of the CR, state
enterprise, SP ValSovice (Training Forest District Val-
nicipal Forests and Greenery Valaiské MezifFici).
The goal of the paper is to contribute to the possibi-
lity of using harvester technology by means of price
analysis to facilitate the decision making on the use
of the technology, and to propose an adoption of
these technologies in the territory of the selected
workplaces.

MATERIALAND METHODS

This paper makes use of factor description me-
thods and the price analysis for works related to tim-
ber logging and skidding. It also provides a compari-
son of pricesfor timberlogging and skidding services
with the technologies used on earmarked forest
stands of the concerned workplaces, and a compari-
son of prices of works between the “power saw and
tractor” logging and hauling technology and the har-
vester technology at selected workplaces. The prices
for works were taken from contracts between sup-
pliers and customers. The calculation of labour in-
put for the “power saw and tractor” technology uses
performance standards valid for the concerned en-
tity. On the grounds of the analysis performed it
was possible to conclude, which of the technologies
was more price-demanding for the work submitter
(customer).

Allthe ascertained data were putinto a calculation
formula containing the representation of suitable
site classes, representation of coniferous and deci-
duous tree species, and the amount of wood mass in
site classes with the potential for harvester work.

RESULTS

The performed analysis was to clarify, which tim-
ber harvesting technology is cheaper, or possibly
more advantageous: whether it was classical tech-
nology, i.e. timber logging by manual power chain-
saw and skidding from the “stump” locality (P) to
the “roadside” locality (OM) by the tractor (UKT,
SLKT and/or a forwarder), or harvester technology,
in which the technological unit consists of harvester
and forwarder, and as a whole provides for timber
logging and skidding from P locality to OM locality.

To make a relatively objective comparison of both
timber harvesting variants at the selected places
of work, the evaluation makes use of prices for
works. Prices for works done are firmly agreed, with
the price determined for m* of timber harvested
and skid from the P locality to the OM locality. In
the harvester technology, i.e. in the harvester unit,
the price for timber logging and skidding is deter-
mined together. In the technology of timber felling
by manual power chainsaw and timber skidding that
may be carried out by various means of mechaniza-
tion independent of logging, the prices for services
are determined independently for individual opera-
tions, and these prices are summed up for the calcu-
lation of total price per 1m’. It is assumed that this
work is carried out by a “self-employed person” (li-
censed). Under these conditions it is then possible
to compare the two technologies by calculation, and
to establish with a high probability, which of them is
economically more advantageous for the concerned
entity.

The approach to data processing for the price cal-
culations consisted in the selection of forest stands,
in which comparisons would be made for each con-
cerned entity. In the case of SP ValSovice and MELZ
Valagské MeziFi¢i, all cuts implemented by harvester
within the period studied were selected for the eva-
luation. In VLS, s.p., Division Lipnik nad Be¢-
vou, a random choice was made of 85 forest stands,
in which timber logging was performed by a har-
vester. The source data were parameters indicated
by the harvester:

e Mean stem volume of the felled tree;

e Mean stem volume of the forwarded (skid) tree;

e Forwarding (skidding) distance;

e Salvage timber (biomass affected by bark beetle,
windthrows).

Other data, such as branchiness of trees, process-
ing of small-wood biomass etc. that were necessary
to calculate labour input, i.e. standard hours for
wudcutter work, were ascertained by site inspec-
tion. The calculated values were recorded in a syn-
optic table.

A part of the analysis of the utilization of harvester
technologies with VLS, s.p., Lipnik n. B. division was
also the establishment of the assumed attainment
of ascertained minimum felling volumes possible
by using these technologies. Volumes of felling car-
ried out by harvester technology within the period
in view are relatively well balanced with only a mi-
nimum tendency to rise. In case that the application
of the technology does not show a more progres-
sive increase within a short time, the felling volumes
can be hardly achieved and if so, then in a time ho-
rizon of more than ten years. In Diagram 1, the limit
of maximum possible felling volumes is shown as
the red line, and the green line represents the mi-
nimum felling volumes suitable for harvester tech-
nologies. The black line shows the current develop-
mental trend in the use of harvester technologies.
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1: The expected development in the application of harvester technology usage with VLS, s.p., Division Lipnik n. B.

DISCUSSION

The main requirement of the forest owner in us-
ing forest machinery for timber cutting and skid-
ding is to ensure its conformity with environmental
conditions at a simultaneous respect to production
and social functions of the forest and relevant eco-
nomic aspects.

It may be safely assumed that technologies utiliz-
ing manual power chainsaw and choker skidding
will be maintained. On the other hand, it is neces-
sary to realize how great are the possibilities offered
by the multi-operational machinery technology,
not only as independent harvester technologies
but also e.g. in combination with forest cableways
(the so-called mountain processors), or even with
manual power chainsaws, when the choker skid-
ding of wood mass can be replaced by its haulage
with the use of forwarders. It is necessary to empha-
size that these integrated logging and hauling tech-
nologies impose high demands on the skilled pre-
paration of works and site, the technological process
elaborated to details, and professional managerial
work throughout the production process. The em-
ployment of new logging machines that favourably
influences the prices of produced short lengths
through high productivity is supported by the in-
creasing wages of forest workers, by the almost stag-
nant and relatively low price of wood on the market,
by limited financial resources of business entities,
and by the competition on the timber market. De-
spite the conservative approach to the use of har-
vesters and forwarders, especially in improvement
felling, which still persists at some places, the num-
ber of machines shows a relatively marked increase
namely at workplaces of Lesy Ceské republiky (Fo-
rests of the Czech Republic).

After having processed all source data and a con-
sequent evaluation, we can conclude as follows:

As compared with the “classical technology”,
the use of harvester technology at VLS, s. p., Divi-
sion Lipnik nad Be¢vou was on average cheaper by
128 CZK per 1m’. In case that at least a minimum
possible percentage of harvester felling operations,
i.e. 38.75 % were used in 2007, which would have ac-

counted for roughly 100,200m’ out of the total an-
nual felling volume of 258,515m?, it would have
been by 42,842 m* more than in reality (only 22.19 %,
which was 57,358 m?). A final result would have been
savings in prices for timber logging and skidding
services amounting to 5,483,776 CZK. Should we
have adhered in evaluating the planned annual fell-
ing volumes which amount to 163,789m? and in-
creased the utilization of harvester technology from
the average 22 % to the recommended possible mi-
nimum, i.e. 38.76 %, which in terms of m’? represents
an increase from ca 36,000m? to 63,877 m?, it would
have been possible to achieve a difference amount-
ing to 27,877m’in favour of harvester technology.
If we express the value as a difference of price for
services in CZK (128 CZK/m’), the resulting value
would be 3,568,256 CZK. This amount represents
annual saving of money in the production process of
timber logging and skidding. In relation to these cal-
culations, it is recommended to increase the num-
ber of harvester machines by a minimum of two
medium-sized harvester units.

The evaluation of service price differences be-
tween the harvester technology and the “power saw
and tractor” technology at SP ValSovice gave the fol-
lowing results: In both studied periods, the har-
vester technology was more expensive. In felling
operations in the autumn of 2007, the difference
amounted to 27 CZK per m? (8 %), and in the first
quarter of 2008 it was 37 CZK/m’ (10%). Simi-
the harvester technology to be more expensive
than the “power saw + tractor” technology, namely
by 40 CZK/m’* (15%). Although the technology was
more expensive, its final effect brought to the con-
cerned entity earnings from timber sales higher by
about 500,000 CZK. The reason for such encash-
ment was that the timber harvested in the first two
months of 2008 was sold immediately for prices
agreed for that quarter of the year. The following
quarter, however, recorded a very conspicuous drop
of timber prices. Tt was exactly the speed of process-
ing the felled and skid timber that brought the above
effect.
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CONCLUSION

One of factors decisive for the utilization of har-
vester technologies for timber logging are economic
conditions; together with natural and technical con-
ditions these essentially influence the use of multi-
operational machinery.

Currently the usage of logging and hauling ma-
chinery in the fulfilment of economic assignments
in private and municipal, military and state-owned
forests is an absolute necessity.

The results of the performed analysis show that all
entities in view undervalued the possibilities of tim-
ber processing by harvester technologies. To a cer-
tain degree this conclusion may be applied to all
forest owners. It can be assumed that with a respon-
sible and expert analysis of necessary data about
the concerned workplace and with a subsequent
choice of an optimum technological procedure it is
possible to achieve a significant increase in the per-
centage of using modern harvester technologies in
timber logging and skidding.

SUMMARY

The main requirement of the forest owner in using forest machinery for timber cutting and skid-
ding is to ensure its conformity with environmental conditions at a simultaneous respect to produc-
tion and social functions of the forest and relevant economic aspects. It may be safely assumed that
technologies utilizing manual power chainsaw and choker skidding will be maintained. On the ot-
her hand, itis necessary to realize how great are the possibilities offered by the multi-operational ma-
chinery technology, not only as independent harvester technologies but also e.g. in combination with
forest cableways (the so-called mountain processors), or even with manual power chainsaws, when
the choker skidding of wood mass can be replaced by its haulage with the use of forwarders. These in-
tegrated logging and hauling technologies impose high demands on the skilled preparation of works
and site, the technological process elaborated to details, and professional managerial work through-
out the production process. The employment of new logging machines that favourably influences
the prices of produced short lengths through high productivity is supported by the increasing wages
of forest workers, by the almost stagnant and relatively low price of wood on the market, by limited fi-
nancial resources of business entities, and by the competition on the timber market. Despite the con-
servative approach to the use of harvesters and forwarders, especially in improvement felling, which
still persists at some places, the number of machines shows a relatively marked increase namely at
workplaces of Lesy Ceské republiky (Forests of the Czech Republic).

The results of the performed analysis indicate that all entities included in the study undervalued pos-
sibilities of timber felling by harvester technologies, although their economic advantages cannot be

denied.

SOUHRN
Moznosti vyuziti analyzy cen p¥i rozhodovani o nasazeni harvestorové technologie

Hlavnim poZzadavkem vlastnika lesa p¥i pouziti techniky k t€Zbé& a soustfedovani divi je zajiténi jeji-
ho souladu s ekologickymi podminkami, p¥i sou¢asném respektovani produkénich a spolegenskych
funkei lesa a piislusnych ekonomickych aspektt. V sou¢asné dobé lze s jistotou pfedpoklddat, Ze z0-
stanou i nadale zachovény technologie s vyuzitim ruéni motorové Fet€zové pily a tivazkového soustie-
dovani. Na druhé stran€ je ale tfeba si uv€domit, jak velké moznosti nabizi technologie viceoperaénich
stroju, a to nejen jako samostatné harvestorové technologie, ale nap¥. i v kombinaci s lesnimi lanovkami
/tzv. horské procesory/ nebo i ruéni motorové fetézové pily, kdy je mozné nahradit tvazkové soustie-
dovani dfevni hmoty jejim vyvazenim s vyuZitim forwardertl. Tyto integrované t&zebn&-dopravni tech-
nologie kladou vysoké naroky na kvalifikovanou pfipravu price i pracovisté, podrobné& rozpracovany
technologicky postup a profesiondlni manazerskou praci po celou dobu vyrobniho procesu. Nasaze-
ni nové t&Zebni techniky, ktera ovliviiuje vysokou produktivitou p¥iznivé ceny vyrobenych dfevnich
sortiment?, podporuji stoupajici mzdy lesnich d&lnikd, témeF stagnujici a relativné nizkd cena dieva
na trhu, omezené finan¢ni prostfedky podnikajicich subjektii a konkurence na trhu se dfevem.

Je tfeba zdtiraznit, Ze tyto integrované t&€zebné-dopravni technologie kladou vysoké naroky na kvali-
fikovanou p¥ipravu prace i pracovistg, podrobné rozpracovany technologicky postup a profesionéalni
manazerskou praci po celou dobu vyrobniho procesu. Pies jesté n€kde stéle pretrvavajici konzerva-
tivni p¥istup k pouzivani harvestorti a forwardert, obzvlasté ve vychovnych t&€zbach, dochézi k po-
mérné vyraznému nérdstu poctu téchto stroj zejména na pracovistich Lest Ceské republiky.

Z vysledkt provedené analyzy vyplyvd, ze u v3ech sledovanych subjekttt dochazi k podhodnoce-
ni moZnosti zpracovani t€Zeb harvesterovymi technologiemi, jejichz ekonomickd vyhodnost je

neodiskutovatelna.

harvestorové technologie, harvestor, forwarder, cena sluzeb
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