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In Lithuania’s forest cnterprises market cconomy relationships arc being formed gradually. Ever more important have
become the objectives of economic efficicncy and analysis. However, at present logging costs and profit arc not calculated in
forest enterpriscs. Without these indices economic analysis is impossible. Stumpage market is very limited. Thus, there is no
market pricc on stumpage. The price-list used up till now is out-dated in many rcspects: it does not correspond to the existing
market conditions, lacks diffcrentiation, and fail to take into account factors predetermining stumpage prices. Besides, therc are
no mcthods to apply stumpage prices in economic analysis of forest cnterprises. The paper presents a method for calculating
stumpage prices under Lithuanian conditions by subtracting logging cost from market price of round wood. A project of stumpage
prices is also presented. The paper provides methods for application of stumpage prices in cconomic analysis of forcst cnterpriscs
by comparing forest growing costs with the stumpage valuc of stands to be felled, by estimating differentiated logging income and
determining logging profitability. Results of cconomic analysis in Lithuanian forest entcrprisc based on stumpage valuc are
discussed. It has been ascertained, that in 1998 stumpage price will make up 39% of round wood price. It was calculated how much
additional (differentiated) income obtain forest cnterpriscs, as compared to cnterpriscs harvesting the worst stands.The mean
logging profitability will comprisc 6%. Mcanwhilc, logging in somc cnterpriscs has alrcady bccome unprofitable.

Key words: stumpagc price, cconomic analysis, forest cnterpriscs.

Introduction

In Lithuanian forestry market economy relationships
are expanding. Free market on round and sawn wood
has already been formed. Demand and supply started
affecting timber prices. Timber export has increased.
Private forests and woodlot owners have appeared. A
considerable portion of wood processing has been
privatised. Under such conditions stumpage estimation
and its functions change. In planned economy stumpage
prices consisted of three parts: 1) forest regeneration,
growing and protection cost; 2) logging profit; 3) differ-
entiated rent.. The function of stumpage prices was to
cover forest regeneration, growing and protection
expenses as well as to promote rational utilization of
forest resources. However, in most cases they failed to
fulfill the function, for they were too little (Lazarev,
1988). In Lithuania stumpage prices used to cover only
20-25% of forest growing costs. Another part was
financed from the state budget. Stumpage value within
round wood price, for instance, in 1986 made up only
11% (Forestry ... ,1987).

Since 1991 stumpage prices in Lithuania were
augmented 8.3 times (S.Mizaras, 1991). Income obtained

from allowable cut volume estimated by stumpage price
comprised forest growing fund for forest regeneration,
growing and protection. Since 1995 this order has
changed. Forest fund started to be formed from all
income of timber sales (round wood and stumpage).
These means were allotted both for forest growing and
harvesting. Forest enterprises stopped defining
stumpage prices and calculating logging costs and
profit.

Without these indices it is impossible to conduct an
economic analysis on forest enterprises. Stumpage
prices is an important means for economic analysis in
forest enterprises. By applying it, one can compare
forest growing expenses with stumpage price, to
estimate differential logging income, to ascertain logging
profitability.

Stumpage price is widely applied in market economy
countries. It is announced in statistic publications
(Yearbook of ..., 1989). The portion of forest growing
costs within stumpage income (Castren, Simula, 1995) as
well as stumpage prices portion within roundwood sales
price (Appelroth, 1986) are analysed. Stumpage value is
applied by substantiating stand growing variants
{Moberg, 1995). The dynamics of stumpage market
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prices is simulated (Toppinen, 1996). The methods for
investigation and implementation of stumpage prices
taken from abroad cannot be applied directly in Lithuania.
In the period of planned economy, work done in Lithu-
ania concerning analysis of stumpage estimation and
costs in forestry (Ancukevicius, 1970, Skarbalius, 1977)
does not comply with the current situation. Methodical
questions on stumpage prices and their application in
the transitional period to market economy are under
investigation (Mizaras, 1993, 1997, Stumpage ..., 1997).

Having no possibilities to fix stumpage market prices,
their calculation methods in the paper are based on round
wood market prices. The paper presents: a) stumpage price
calculation method by subtracting logging expenses from
round wood market prices; b) stumpage price list project;
¢) methodical basis for application of stumpage prices in
analysis of forest enterprises.

Stumpage price calculating method

Calculating formula

In market economy stumpage price is often defined
by the method of residual value, i.e. subtracting costs
from market price of round wood or its production (for
instance, boards) (Orlov, 1928, Robinson, 1987). The
calculation may have the following expression:

t= ——0

100
where: r — round wood market price; ¢ — stumpage price;
e - logging expenses; p — logging profit percentage.

Round wood market price

Round wood (large, average and small size
commercial timber and fuelwood by species) prices on
roadsides are defined according to the mean (basic)
prices of saleable wood in Lithuanian forest enterprises
(Table 1). The data is collected every month at the Forest
Economics Centre. The prices of pine, spruce and birch
small commercial timber are differentiated according to
zones, because pulpwood produced from it is exported
through Klaipeda port.

Forest Economics Centre (G.Leliuga) has estimated
(Stumpage ..., 1997) timber transportation tariffs by
railways to the main points (Klaipeda, Sedtokai, Pagégiai,
Sakiai). On the basis of the “Lithuanian railways” tariff
data, it was suggested to differentiate small size timber
of pine, spruce and birch according to zones:

— to raise basic prices of forests belonging to the Ist
zone (Kretinga, Mazeikiai, Plunge, Tel§iai, Rietavas, Siluté,

Table 1. The prices of round wood in forest enterprises (Lt/m?
without AVT) over the Ist quarter of 1997, (according to MEC data)

Commercial wood (underbark) Fuel-
wood
Tree species large, avcragc, small,
>26cm  14-24 em 3-13 cm

Pine, larch 160 120 60 25
Spruce 160 120 60 25
Oak 370 245 120 40
Ash, maple 280 230 100 35
Birch 130 95 75 35
Black alder, elm,
lime, hornbecam 105 80 30 30
Aspen, poplar 80 65 35 20
Whitc aldcr, willow 65 50 25 25

Taurage, Joniskis, Kurdenai, Siauliai, Pakruojis, Tytuvénai,
Radviligkis, Panévéiys, Raseiniai, Jurbarkas forest
enterprises and Zemaitija nacional park) by 3 Lt per m’,

— to apply basic prices in forests belonging to the
2nd zone (Birzai, Rokiskis, Kupiskis, Anyk3¢iai, Kédai-
niai, Jonava, Ukmergé, Kaunas, Sakiai, Kai¥iadorys,
Kazly Riida, Prienai, Marijampolé forest enterprises and
Dubrava forest Experimental Enterprise);

— to reduce basic prices of forests belonging to the
3rd zone (Zarasai, Utena, Ignalina, Svengionéliai, Nemen-
¢iné, Vilnius, Trakai, Sal&ininkai, Alytus, Valkininkai,
Varéna, Veisiejai, Druskininkai forest enterprises, Dziikija
and Aukstaitija national parks) by 3 Lt/m*.

Logging expenses

Logging costs are forecasted taking into account
basic technology: pine stand, clear cutting, normal
operation conditions, the mean volume 0.30-0.39, the
average skidding distance — 300 m; logging operations:
felling and delimbing by “Husquarna” chainsaw, stack-
ing of branches and burning on the cutting site, extrac-
tion of stems by MTZ-82 tractor, crosscutting and piling
of sortiments into stacks (Table 2). Basic logging costs
are differentiated taking into consideration tree species
and other conditions (cutting method, labour condi-
tions, extraction distance), (Mizaras, 1997):

S= Sh[1+i(Ki =D,

where: S — logging costs, Lt/m’; S, — basic loggin
costs, Lt/m’; K, — coefficient of factor i effect on loggin
costs; n — number of factors

The coefficients of impact on logging were ascer-
tained according to expenses on logging, i.e. felling,
limbing, skidding and machinery: the coefficients of tree
species: P—1.00; E, A, Uo—1.2; Bt-1.25, ] — 1.4 (where:

o
=1
o
t=]
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Table 2. Logging expenses

Logging stages Kind of expenses Lt/m?

Preparation of cutting

areas, transportation of

workers, maintenance of

tools, safety equipment 2.82

Felling and limbing Main wages 1.93
Additional wages 0.29
Social insurance 0.67
Machinery 2.24
Other (10 %.) 0.51
Total: 5.64

Extraction of stems Main wages 1.85

with MTZ-82 tractor, Additional wages 0.28

when the average Social insurance 0.64

skidding distance is 300 m Machinery 9.68
Other (10 %.) 1.25
Total: 13.70

Bucking and piling Main wages 3.20
Additional wages 0.48
Social insurance 1.10
Machinery 1.82
Other (10 %.) 0.66
Total: 7.26

Total 29.42

P —pine, E — spruce, A — oak, Uo —ash, Bt — white alder,
J — black alder); cutting method: clear cutting — 1.00; non-
clear — 1.18; operation conditions: normal — 1.00; difficult
— 1.26; skidding distance: up to 300 m — 1.00; 301-500 m
—1.11, 501-700 m — 1.20 (Mizaras, 1996, Stumpage ..., 1997).

With the help of statistical analysis programs, an
equation of logging costs dependence on predetermin-
ing them factors was elaborated:

y=42.6309-0.0639 x +0.1019 x,+0.3081 x, -
R?=(.9247

0.0839 x,+0.1148 x,

where: y — logging cost, Lt/m’; x, — percentage of pine
stand volume within final felling; x, — percentage of
black alder volume within final felling; x, — percentage of
white alder volume within final felling; x — percentage of
clear cutting; x; — index on labour conditions (100-N
hydrotop percent).

Price-list project

While working out the price-list project, it was
impossible to prove by calculations the impact of all
factors. Therefore, assessment by experts were taken
advantage of: namely, the price of large and average size
commercial timber in pine stands of the 4th and less
height is reduced by 15%, large and average size timber
from improvement and sanitary cuttings — 20%, wind-
thrown and broken trees — by 7 Lt/m’; N hydrotop site

is attributed to normal operational conditions; S, U, P, P»
— to difficult, L — average conditions; the least price
corresponds fuelwood stumpage price. Basic profit
norm is 15%. Stumpage price-list project is given in
Table 3. It is differentiated depending on the main
predetermining round wood price factors: tree species,
diameter of logs, cutting method, production conditions.

Table 3. Stumpage price-list project

Commercial wood (underbark)

Tree species Fuel-
large, average, small, wood
>26 tm  14-24 cm  3-13 cm

Pine, larch 105 69 17 4

Spruce 100 67 14 3

Oak 278 162 60 6

Ash, maple 199 156 43 6

Birch 78 48 30 5

Black alder,

elm, lime,

hornbeam 56 4 4 4

Aspen, poplar 34 21 2 2

White alder, willow 21 8 2 2

Notes:

I. Large-sized commercial timber has top diameter 26 cm and

more, average — 14-24 cm. small — 3-13 cm.

2. The price of large and average size timber in IV and less height
pine stands is reduced by 15%.

3. The price of large and average size timber from thinning and
sanitary cuttings is reduced by 20%.

4. The price of small size pine, spruce, birch timber in Jonidkis,
Jurbarkas, Kretinga, Kuriénai, Mazeikiai, Pakruojis, PanevéZys,
Plunge, Radviliskis, Raseiniai, Rietavas, Siauliai, Silute, Tauragé,
Tel3iai, Tytuvénai forest enterprises and Zemaitija nacional
park is raised by 3 Lt per m3. In Alytus, Druskininkai,
Ignalina, Nemenginés. Sal¢ininkai, Svencionéliai, Trakai,
Utena, Valkininkai, Varéna, Veisiejai, Vilnius, Zarasai forest
enterprises, Dzikija ir Auk3taitija nacional parks it is reduced
by 3 Lt per m3.

5. From stumpage price calculated taking into account notes 2-4
reductions on logging conditions are subtracted:

5.1. Non-clear cutting — 6 Lt/m°.

5.2. If windthrown trees or whole area is being cut — 7 Lt/m*.

5.3. Logging conditions:

medium (L) — 4 Lt/m?;

hard (S, U, P, P ) — 8 Lvm’.

301-500 m — 3 Ltm?;

501-700 m — 6 Lt/m*;

more than 700 m — 9 Lt/m”.

6. When the value of cutting area is less than that of fuelwood, the
whole volume is estimated by fuelwood prices of the
corresponding tree species.

7. All data on stumpage prices calculation are included in special
documents which are handed in to each buyer separately.

5.4, Skidding distance:
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Methods and results of economic analysis
in forest enterprises

Forest growing expenses compared to stumpage value

Forest growing covers activities from forest regene-
ration to felling of mature stand: preparation of seeds
and growing of seedlings, afforestation, tending of
stands, sanitary protection and fire prevention, drainage
network and its maintenance, road construction and
maintenance; special regulation measures on non-wood
resources, protection of forests, general economic
measures. Forest growing costs are ascertained in forest
enterprises. Summarized data over the country are
obtained every quarter at the General Forest Enterprise.

Allowable for cutting volume in forest enterprises is
not evaluated by stumpage prices. For this evaluation
the methodology and personal computer programs have
been worked out. Final cutting volume is distributed into
large, average, small size commercial timber and fuelwood
according to the standards (Stumpage ... 1997). Based
on data characterizing cuttings in forest enterprises and
stumpage price-list, stumpage price in forest enterprises
is calculated:

where: V” — final cutting volume, m?*; / — index of tree
species;

i=1+8; P, M -1, E-2, A-3, U, KI-4,B-5, J, Lp, Gb, Skr-
6, D-7, Bt-8
(where: P — pine, M — larch, E — spruce, A — oak, Uo —
ash, K1 —maple, B — birch, J — black alder, Lp - lime, Skr
- hornbeam, Gb — elm, D — aspen, Bt — white alder);

t — stumpage price, Lt/m?®; j=1+4; | — large, 2 —
average, 3 - small, 4 ~ fuelwood. N" — correction of
stumpage price in final cuttings.

NP =0.15V} Pt t3® 2V

Pt 0,15V

jml jul

i=],2,5

- 3%% Y VP -6VE-TVE-4V! -8V}

bUPPn

IV BV -t

500 700 »

P . I
where: V,,_, -1 —large size commercial timber volume

in pine stands IV and in these of less height; Vl{:f=l,/=2 -
the same for average size; * — applied in forest enter-
prises of the 1st zone; ** — applied in forest enterprises

of the 3rd zone; an;— volume in non-clear final fellings;

1284

is

. 2l
— volume of windthrown trees; V,f — volume of

cutting areas on site L; st — volume of cutting areas

uPP

on S U PP sites; P,f V.0 and V.0 — volume of
final cuttings with skidding distances 301-500 m, S01-700
m and over 700 m, respectively.

Forest growing costs in 1997 were 90.5 min. Lt and
evaluation of timber felled in forest enterprises by
stumpage prices are 132.5 min. Lt. It may be seen, that in
1997 the means allotted for forest growing comprised

less than the stumpage price of stands felled.

Differentiated logging income

Forest enterprises, situated closer to market places,
having more favourable logging conditions and better
cuttings, obtain differentiated income. Stumpage price
takes into account all the mentioned factors. Thus,
differentiated income is calculated:

D=(t_, -t )V,

min
where: ¢ —average stumpage price of allowable cut ina
forest enterprise, Lt/m’; ¢, — minimal average stumpage
price in all forest enterprises, Lt/m?; ¥ — allowable volume.
The least average stumpage price in 1998 is in Tytu-
vénai forest enterprise — 27.3 Lt/m’, biggest — in Druski-
ninkai — 56.8 Lt/m’. In comparison to Tytuvénai forest
enterprise, the remaining enterprises obtain additional
(differentiated) income from 1.1 to 34.8 Lt/m’,

Logging profit

Logging profit per m® in forest enterprises is
determined:

p=r-e-t,
where: p — logging profit, Lt/m?; r — round wood price,
Lt/m?*; e — logging expenses (without stumpage price),
Lt/m’ ; t — stumpage price of timber felled, Lt/m’.

Standard logging profit is calculated. Stumpage
prices smooth down profitability differences between
enterprises distinguished for the best and worst cutt-
ings. The proportion of profit within round wood price
on average makes up 6%. In some forest enterprises
logging is becoming unprofitable.

Conclusions and suggestions

Suggestions encompass: stumpage price calculation
method adapted to Lithuania’s conditions; stumpage
price-list project; economic analysis methods for forest
enterprises by applying stumpage assessment in stands
to be cut: comparison of forest growing expenses with
stumpage value, finding out of differentiated income and
logging profit.
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It has been ascertained, that since 1998 stumpage
price in round wood price will comprise 39%, differentiated
income from logging in forest enterprises-48.2 min.Lt; the
mean logging profitability will make up 6%, while logging
in some forest enterprises may become unprofitable.

Acknowledgement

The author is thankful to everyone who helped to
prepare and evaluate stumpage price-list project: P.
Andrikonis, A. Gustainiene, P Danuseviciene, G. Ka-
dziulis, E. Kicas, A. Kuliesis, D. Mizaraite, G. Leliiaga,
Z. Truskauskas.

References

Ancukevitius O. 1970. Intensyvaus misky tkio ekonomikos
klausimai. [Economic problems of intensive forestry].
Vilnius. 131 p. (in Lithuanian).

Appelroth S, E. 1986. Basics of forest management in Finland.
The Finish Forest Research Institute, 17 p.

Castren T., Simula M. 1995 Productivity in Finish forestry
in 1964-1989. New York and Geneve, 27 p.

Yearbook of forest statistics. 1990. The Finnish Forest Research
Institute. Helsinki, 246p.

Misky dkio gamybinés veiklos rodikliai (1986 metai). [Forestry
statistics (1986)]. Vilnius, 1987, 85 p. (in Lithuanian).

Mizaras S. 1991. Lietuvos misky dkio politikos ekonominiai
aspektai. [Economic aspects of Lithuanian forestry policy].
Kaunas, 18 p. (in Lithuanian).

Mizaras S. 1997. Lietuvos mi3ky tokio ekonominés problemos
ir ju sprendimo biidai. [Economic problems of Lithuanian
forestry and ways to solve them]. Lietuvos mokslas. V T,
13-14 kn.,Vilnius, 318-325 p. (in Lithuanian).

Mizaras S. 1996. Misky okio pajamy ir i8laidy nustatymo norma-
tyvinis metodas. [Standard method to define income and
expenses in forestry]. Migkininkyste. Mokslo darbai, 35.
Kaunas, p. 83-93. (in Lithuanian).

Mizaras S. 1997. Stalio misko kainy skaidiavimo metodas.
[Stumpage price calculating method]. Miskininkysté. Nr.40
(in Lithuanian).

Moberg L. 1995. Forest management and stumpage value.
Uppsala, Sweden, 11 p.

Nenukirsto misko kainy projektas. (1997 m.).[Stumpage price
project (1997.)]. Vilnius. 1997 07 03 d. (manuscript), (in
Lithuanian). ’

Robinson Gregory G.
Michigan, 477 p.

Toppinen A. 1996. Cointegration and causality of monthly
stumpage prices in Finland. Helsinki, 15 p.

Jlazapes @. C. 1988. Jlecnoit noxoa. [Forest income]. Mocksa,
143 c. (in Russian).

Opsnor M. M. 1928. Jlecoyctpoiicteo. [Forest management]. T.
II. Jleuwnrpan, 325 c. (in Russian).

1997. Resource economics for foresters.

Received December 1997

METOJIGI ONPEJIETEHUS NEHLI JECA HA KOPHIO U EE NPUMEHEHUA 1A
AHAJIM3A JIECHOT'O XO3SIICTBA JIUTBBI

C. Mu3apac

Peszrome

B necupix npennpratvax JIMTBsI NOCTENEHHO (HOPMHPYIOTCS PHIHOYHBIE OTHOLUEHHSE. AKTYQIbHBIMHM CTAHOBATCA 3afavH
3KOHOMHYECKOH 3(EKTUBHOCTH H 3KOHOMHuYECKOro aHanuza. ONHAKO, B FOCYHApCTBEHHBIX JIECHBIX MPERMPHATHSAX B
HacTosiuee Bpems cefecTOHMOCTb 3arOTOBKH [PEBECHHbl M MpHOBUIL He ompefensercd. be3 3THX TokaszaTeneil Hembas
BBIMTOSTHUTb 3KOHOMHYECKHH aHanu3. PhIHOK fleca Ha KOPHIO OYEeHb OTPaHHYEH. PhIHOUHBIE LUEHHI Jleca Ha KOPHIO OTCYTCTBYIOT.
HeficTByrotiii MpelcKypaHT fleca Ha KODHIO yCTaped: He COOTBETCTBYET YCIOBHSAM DPBIHKA, Malo AHddepeHUHpOBaH, He
YUHTBIBAIOTCA MHOrHe (hakTophl UeHooOpaloBaHud. OTCYTCTBYIOT METONB! IIPHMEHEHHS LEH 7eca Ha KOpHIO 1/
KOHOMHYECKOrO aHANH3a JIECHBIX NpennpusITHid. B cTaTee npemcTaBneH MeTON OnpelencHHs LeH feca Ha KOpHIO
MPUMEHHTELHO K YCTOBHSIM JIMTBBL ¥ NPO3KT npelicKypaHTa UeH. TakXe mMpeacTapieHbl METONBI IPUMEHEHHS LeH Jleca Ha
KOPHIO ITst 9KOHOMMUECKOTO aHanmM3a MyTEM CPaBHEHUS 3aTPaT Ha JIECOBBIPALIMBAHHE CO CTOMMOCTBIO BBIpYOaeMoro seca,
oueHkH I hepeHIMATBHOIO JOXONA 1eCO3aroTOBOK, ONpeneneHus e& npHOBUTBHOCTH.

OBcyXxnaloTcs pe3ynbTaThl IKOHOMHUYECKOTO aHANM3a NEeCHBIX MpenpHaTHil. Ycrasosnewno, urto B 1998 r. croitmocts
neca Ha KOPHIO B LICHE 3arOTOBIEHHOI OPEeBECHHBI COCTABUT 33%.

Kmouessble ciioBa: LeHa feca Ha KOPHIO, 9KOHOMHYECKHH aHATH3, JIECHBIC TIPEIITPHSTHS.
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