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YpaxyBaHHSI CTOXaCTHYHOCTI B IJ100aJbHHUX

€K0JI0r0-eKOHOMIYHHUX MaTeMaTHYHHX MOOJeJJaAaX

[IpoananizoBaHo MepeayMOBH BpaxyBaHHs €KOJOT0-€KOHOMIUHUX CYIEpPEYHOCTEH MpH Marema-
TUYHOMY MOJISTIOBaHHI TII00ATBHUX TPOIIECiB. 3'sicOBaHO MOTPeOy B MPOTHO3YBaHHI BIUIMBY €KOJIOT1Y-
HOTO e(eKTy Ha EKOHOMIYHI Pe3yJbTaTH MaTepialbHOrO BUPOOHUITBA 1 HEBUPOOHNYOI cepH. OCKiib-
KM 3aKOHU 3MiHU (DYHKIIIN, 0 BiJOOPaKatOTh B3a€EMO3B'SI30K HAWBAXIIMBIIINX €KOHOMIKO-EKOJOTTYHIX
YHHHUKIB PO3BHUTKY CYCIIUILCTBA, MAIOTh BHITAJIKOBHI XapakTep, 3alpOIIOHOBAHO BPaxOBYBaTH (PaKTOP
CTOXaCTHMYHOCTI TP MAaTeMaTUYHOMY MOJCIIOBaHHI Takux TpoueciB. Ha ocHoBi mopmem JIx.
doppecTepa BBEACHO Yy BIINOBiAHI Au(epeHIianbHl PIBHAHHSA JEsKI CTOXACTHYHI KOE(DIIEHTH, SKi
XapaKTePU3YIOTh IMOBIPHOCTI TTPOXOKCHHSI TIEBHUX IMPOIIECIB Ta sBHUI. MoaudikoBaHl TaKUM YHHOM
CIIBBITHOIIEHHS YTBOPIOIOTH CHUCTEMY JIHIMHUX AU(epeHIiaTbHUX PIBHSAHb MEPIIOrO MOPSIKY, SKY
3aIPOIIOHOBAHO BBAKATH CTOXACTHYHOIO MOJICILTIO TJI00aTBHOTO PO3BUTKY. B 4acTKOBHX BHIIAIKaX MPH
IPaHUYHUX 3HAYEHHIX CTOXAaCTUYHUX KOe(]illieHTIB OTpUMaHO aHayor kpuBux Mozaeni J[x. @oppecrepa.
3po6J1eHO BUCHOBKH 11010 MPOTHO30BAHKMX TEHJICHIIIA PO3BUTKY CBITY, HABEJICHO BIMOBIAHI rpadiky.

KarouoBi cjoBa: maremMarnyHa MOJENlb, CKOJOTIYHA EKOHOMIKa, CTOXAacTU4HI (aKTopw,
cucteMa audepeHIliaIbHUuX PIBHSIHb.
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THE ASSESSMENT OF PROSPECTIVE APPLICATION OF MODERN
LOGGING TECHNOLOGIES AND MACHINERY, BASED ON
THE TECHNIQUES OF CALCULATING OPERATING COSTS

Successful development of Ukraine’s forest sector is intimately associated with the improve-
ment of logging operations efficiency. The current logging technologies and machinery, however, can-
not be taken as being satisfactory in the field. The world’s modern practice is ever increasing focus on
the short-log method of logging which has a number of advantages. The proposed methodological ap-
proach to calculating operational costs when using promissing logging techniques and machinery in
the short-log method, may find wide use under conditions of Ukrainian forest management units.

Keywords: technological process, machinery, operating costs, calculation, production efficiency.
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The last few years have witnessed an intensive search for the proper ways of Ukraine’s
forest sector development as well as looking for means for overcoming crisis processes of its
functioning. The majority of professionals are of the opinion that one of the lines for enhancing
the efficiency of logging operations is the improvement of their technologies. Ukraine’s forest
sector is characterized by a variety of logging techniques and machinery but none of these can
be definitely considered as being optimum. Although the tree-length method of logging pre-
vailed in the recent past, its present-day share is rapidly decreasing.

The choice of a logging method and appropriate machinery depends on many various
factors, namely, on the natural and climatic conditions, availability of skilled manpower, the
level of working environment organization, safety at work (accident prevention), and the envi-
ronmental conditions, but primarily on the efficiency of the machinery used and the level of
operating costs. Generally, mechanized systems of logging operations provide for a high
productivity but this requires high capital expenditures. This is why the calculation of operat-
ing costs for logging machinery is one of the key constituents of the procedure for comparison
of how efficient are different logging methods and types of machinery [1-14]. Amongst the
environmental and production factors that influence the choice of logging methods and logging
machinery, the operating conditions of the cutting area as well as ground-and-terrain condi-
tions should be considered first. In particular, the operating conditions of a cutting area include
the species and age composition of the forest stands, merchantable timber output, standing
volume per hectar, the average stem volume, the average felling area, the distance between
cutting areas, the distance to consumer destination. The research we have done, was based on
the elaborated methodological approach, the core of which is the calculation of costs when
employing prospective logging machinery in the short-log method, which could have a consid-
erable practical implementation under Ukrainian conditions of logging operations [2, 3, 4].

The production process of a logging operation consists of the core production process
and the process of handling and support of the core production process.

The core production process contains a number of stages: felling operations; hauling
operations; terminal operations. The handling-support process (preparatory and handling oper-
ations) includes: repair and maintenance of the machinery and equipment; building of main
logging roads, branch roads, and spur roads; reforestation activities. Recent trends are toward
increasing transfer of production functions to legal contracting companies. In addition to
providing services such as logging operations (e.g. State Enterprise (SE) “Stryi forest man-
agement unit”’), a common practice is involving contractors for performing operations such as
silvicultural practices, timber extraction, building and reconstruction of logging roads, equip-
ment repair (e.g. SE “Skoliv forest management unit”, SE “Brody forest management unit”).

The short-log method of logging makes it possible to sell roundwood on franko-upper
landing terms (that is directly from the cutblock), in this case the number of operations per-
formed by the loggers themselves can be reduced to one operation: tree felling. It shoud be
noted that the development of the contracting system in the area of logging (namely, dealing
with small mechanized teams that were registered according to the simplified taxation system)
is not favoured because of changes in the tax legislation.

All these changes in the technologies, organizational and operational structure of log-
ging activity call for the necessity of improving managerial prime costs accounting and, in par-
ticular, preparing a calculation of costs in the framework of a separate stage of logging opera-
tions, for a certain type of logging machinery and equipment.

The order of calculating operating costs for a piece of logging machinery is done in ac-
cordance with the following procedure:

Step 1. Calculating start-up technical-and-economic indicators of the machinery operation:

e general evaluation of usage potential of one or other type of machinery with consideration for the annual
cut and specific environmental-and-operating conditions (done in case of planned purchase of new machinery).
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e making a choice of the machine versions and/or machine system for the comparison purpose. This may be
comparison of the basic version and new versions or just the comparison of various new versions.
e cstimation of expenses needed for purchasing machinery of various types.
e calculating effective working time of the machines. determination of performance of basic and new ma-
chinery or various versions of new machinery per machine-hour, per machine-shift, per year.
Step 2. Calculating machinery operating expenses and making-up costing, com-

parison of versions, making a choice of the optimum version:

e calculating production costs in terms of cost types for machine-hour, and for the annual output;

e comparison of basic version of machinery with new ones (collection and generalization of data on actual
costs for the operation of basic version machinery in terms of cost types);

e production costs estimation according to various versions of new machinery;

e comparison of machinery basic versions with new ones (calculating production actual costs);

e summary tabulation of costs according to various versions of logging machines.

Step 3. Comparison of costs according to various models of machinery or logging

methods, factor analysis of them — tabulation of costs according to various versions of

machinery (methods) (tables 1 and 2).

Table 1. Calculation of actual costs for harvesters under conditions of final clear cutting in Ukraine

Indicators ];(eﬂ::?e Kobelco | Kobelco | Timberjack | Timberjack Vglcvo
1270D SK 135 | SK 170 1270 1270 210

Annual fund of working time, days 249 249 249 249 249 249
Coefficient of time shift work 3 2 4 4 4 4
Annual fund of working time, hours 3600 2499 4800 4800 4800 4800
Planned fund of effective working time, hours 3240 2280 4560 4560 4560 4560
Actual effective working time, hours 3204 1301 3245 3385 2354 2272
Planned coefficient of machine use 0,9 0,9 1,0 1,0 1,0 1,0
Actual coefficient of machine use 0,8 0,5 0,8 0,8 0,4 0,5
Acquisition cost of machinery, thousand of UAH 2972 1485 1441 2834 2979 2404
Lease term, years - - - - - 3
Actual production per machine a year, m* 31066 18600 29714 36901 40714 36007
Actual productivity of machinery, m? per year 9,7 14,3 9,2 10,9 17,3 15,9
Lease payments, thousand UAH/year 0 0 0 0 0 801,6
Fixed costs (depreciation etc.) thousand UAH/year 8239 5479 535,8 1051,6 1084,3 875,0
Variable costs (fuel and lubricants, repair, spare | 835,6 562,7 6229 1190,1 828,2 666,8
parts etc) including costs for fuel and lubricants 229,6 185,9 195,9 189,5 174,5 237,5
Total costs, thousand UAH/year 1659,6 | 1110,7 | 1158,7 2241,7 1912,5 1541,8
Costs per m?, UAH 53,4 59,7 38,9 60,8 46,9 42,8
Costs per machine-year, UAH 517,9 853,7 357,1 662,2 8124 678,6

Reference data for performing the calculations of actual costs and their comparison
were based on the statistics data for operation of harvesters (John Deere 1270 D, Kobelco SK
135, Kobelco SK 170, Timberjack 1270, Volvo EC 210) and forwarders (John Deere 1010 D,
Timberjack 1010 D, Timberjack 1110, Deere John 1410 D) in final clear cutting in Finland,
Sweden, and Russia [2, 3, 4].

Table 2. Calculation of actual costs for forwarders under conditions of final clear cuttings in Ukraine

Indicators ];(eﬂ::?e Kobelco | Kobelco | Timberjack | Timberjack Vglcvo
1270D SK 135 | SK 170 1270 1270 210
Annual fund of working time, days 249 249 249 249 249 249
Coefficient of time shift work 3 3 3 4 3 3
Annual fund of working time, hours 3600 3600 3600 4800 3600 3600
Planned fund of effective working time, hours 3240 3240 3240 4560 3240 3240
Actual effective working time, hours 2723 2468 2482 4577 3272 2277
Planned coefficient of machine use 0,90 0,90 0,90 0,95 0,90 0,90
Actual coefficient of machine use 0,84 0,86 0,67 0,51 0,72 0,67
Acquisition cost of machinery, thousand of UAH 1934,7 | 1818,5 1858,9 1755,6 2064,3 2261,3
Lease term, years - - - - 3 3
Actual production per machine a year, m* 21839 19280 29658 59551 40714 36007
Actual productivity of machinery, m? per year 8,0 7,8 12,0 13,0 12,4 15,8
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Lease payments, thousand UAH/year 0 0 0 0 688,1 753,8
Fixed costs (depreciation etc.) thousand UAH/year 532,5 4135 512,8 512,0 799,2 825,2
Variable costs (fuel and lubricants, repair, spare parts | 419,9 632,4 4974 1022,1 1532,9 676,5
etc) including costs for fuel and lubricants 154,5 169,6 171,2 189,2 348,7 270,3
Total costs, thousand UAH/year 1024,4 | 10459 1010,2 1534,1 2332,1 1501,7
Costs per m*>, UAH 46,9 54,2 34,1 25,8 57,2 41,7

Costs per machine-year, UAH 376,2 423,8 407,0 335,2 712,7 659,5

The research we have done, shows that modern logging technologies and machin-
ery used in the short-log method, hold much promise for final cuttings of available tim-
ber volumes of Ukraine’s State Agency of Forest Resources/
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MeTomoJI0riYHMI MiAXiA PO3PaXyHKY eKCIIyaTauiifHMX BUTPAT NP BUKOPUCTAH-
Hi IePCNeKTUBHOI J1ic03aroTiBeJIbHOI TEXHIKH AJIs1 COPTHMEHTHOI 3aroTiBJIi

BcranoBiieHo, 1m0 yCHinHUN pO3BUTOK JIICOMPOMHUCIOBOTO KOMIUIEKCY YKpaiHH HEPO3PUBHO
NOB'A3aHUHN 3 MIJBUIIEHHAM €(EeKTUBHOCTI Jlico3aroTiBenb. OOIpyHTOBAHO, 110 TEXHOJOTIUHI CXEMH 1
CHCTEMH MAIllMH, SKI 3apa3 3acTOCOBYIOTHCA Ha JIICO3aroTiBlli, HE MOXXHA BBKATH TaKUMH, IO
BIZIMIOBIZJAIOTH 3pOCIMM BUMOTaM Y il 1fapuHi. BusiBiaeHo, mo cBiToBa MpakTHKa OCTaHHIX POKIB BCE
OlTbIIIE 30CEPEIKYEThCS HAa COPTHUMEHTHIA TEXHOJIOTIl JicO3aroTiBeNib, IO Ma€ psj IepeBar.
3amponoHOBaHO, IO METOAOJIOTIYHMM TMiAXiA PO3paxyHKYy eKCIUTyaTallifHMX BHUTpaT Npu
BUKOPHUCTAHHI TEPCIIEKTUBHOI JIICO3aroTiBEILHOT TEXHIKMA MJIi COPTUMEHTHOI 3aroTiBii MOXKE MaTH
MIMPOKE MPAKTUYHE 3aCTOCYBAHHS B YMOBAX YKPaiHCHKHX JIICOBHX T'OCIIOIAPCTB.

Kiro4oBi cjoBa: TEXHOJOTIYHUN TMPOIEC, CUCTEMA MAIllMH, eKCIUTyaTalliiiHl BUTpAaTH,
KaJIbKYJISALisl, €PEeKTUBHICTh BUPOOHUIITBA.
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