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In L i thuan~a ' s  forcst cntcrpriscs markct cconomy relationships arc  bcing formcd gradually. Evcr  morc  important havc 
bccomc thc objcctivcs o f  cconomic cfficicncy and analysis. Howcvcr, a t  prcscnt logging costs and profit arc not calculated in 
forcst cntcrpriscs.  Without thcsc indiccs economic analysis is impossible.  Stumpage markct is vcry limitcd. Thus, thcrc IS no 
~na rkc t  pricc on sturnpagc. Thc  price-list uscd up till now is out-datcd in many rcspects: i t  docs not correspond to thc cxisting 
markct conditions, lacks d~ffcrent ia t ion,  and fail to takc into account factors predetermining stumpage priccs. Bcsidcs, thcrc arc 
no ~l ic thods  to apply stulnpagc priccs in economic analysis o f  forcst cntcrpriscs. The  paper prcscnts a method for calculating 
sturnpagc priccs undcr Lithuanian conditions by subtracting logging cost from markct pricc o f  round wood. A projcct of stumpage 
prices is also prcscntcd. Thc paper provides mcthods for application of stumpagc priccs in cconomic analysis of forcst cntcrpriscs 
by comparing forcst growing costs with the stumpage valuc of stands to bc fcllcd, by cstimating diffcrcntiatcd logging incomc and 
dctcrmining logging prof~tabi l i ty .  Rcsults o f  cconomic analys is  in Lithuanian forcst cntcrprisc bascd on  s tumpagc valuc are  
d~scusscd. It has bccn asccrtaincd, that In 1998 stulnpagc pricc will makc up 39% of round wood pricc. It was calculated how much 
addi t~onnl  (diffcrcntiatcd) incomc obtain forcst cntcrpriscs,  as  comparcd to cntcrpriscs harvesting thc wors t  stands.Thc mcan 
logging profitability w ~ l l  comprlsc 6%. Mcanwhilc, logging in sotnc cntcrprlscs has alrcady bccomc unprofitable. 

Key words: stumpagc pricc, ccono~n ic  analysis, forcst cntcrpriscs. 

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, 
growlng 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 
1 1% (Forestry ... ,1987). 

Since 1991 stumpage prices in Lithuania were 
augmented 8.3 times (S.Mizaras, 199 1). 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 (AncukeviEius, 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; 
c) 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: 

where: r - round wood market price; t - 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, SeStokai, Pagegiai, 
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 1 st 
zone (Kretinga, Maieikiai, Plunge, TelSiai, Rietavas, Silute, 

Table 1. The prices of round wood in forest enterprises (Lt/rn3 
without AVT) over the 1 st quarter of 1997, (according to MEC data) 

Commcrcial wood (undcrbark) Fucl- 
wood 

Tree species large, avcragc, small, 
>26cm 14-24cm 3-13cm 

Pinc, larch I60 120 60 2 5 
Spruce I60 120 60 25 
Oak 370 24 5 120 40  
Ash, maplc 280 230 100 3 5 
Birch 130 95 75 35 
Black alder, elm, 
limc, hornbcam 105 80 30 30 
Aspcn, poplar 80 65 35 2 0 
Whitc aldcr, willow 65 50 25 2 5 

Taurage, JoniSkis, KurSenai, Siauliai, Pakruojis, Tytuvenai, 
RadviliSkis, ~ a n e v e i ~ s ,  Raseiniai, Jurbarkas forest 
enterprises and iemaitija nacional park) by 3 Lt per m3. 

- to apply basic prices in forests belonging to the 
2nd zone (Biriai, RokiSkis, KupiSkis, AnykSEiai, Kedai- 
niai, Jonava, Ukmerge, Kaunas, Sakiai, KaiSiadorys, 
Kazlq Rtida, Prienai, Marijampole forest enterprises and 
Dubrava forest Experimental Enterprise); 

- to reduce basic prices of forests belonging to the 
3rd zone (Zarasai, Utena, Ignalina, Sven~ioneliai, Nemen- 
Cine, Vilnius, Trakai, Sal~ininkai,  Alytus, Valkininkai, 
Varena, Veisiejai, Druskininkai forest enterprises, Dziikija 
and AukStaitija national parks) by 3 Lt/m3. 

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): 

where: S - logging costs, Lt/m3; S, - basic logging 
costs, Lt/m3; K, - coefficient of factor i effect on logging 
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, 4, Uo - 1.2; Bt-1.25, J - 1.4 (where: 
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Table 2. Loggingexpenses is attributed to normal operational conditions; S ,  U, P, Pn 
Logging stages Kind of expenses ~ t / m '  - to difficult, L - average conditions: the least price 

Preparation of cutting 
areas, transportatlon of 
workers. maintenance of 
tools, safety equipment 

Felling and lirnb~ng 

Extraction of stems 
with MTZ-82 tractor, 
when the average 
skidding d~stance is 300 m 

Bucking and piling 

Main wages 
Additional wages 
Social insurance 
Machinery 
Other (10 %.) 
Total: 

Main wages 
Additional wages 
Soc~a l  insurance 
Machinery 
Other (10 %.) 
Total: 

Main wages 
Additional wages 
Social Insurance 
Mach~nery  
Other ( I  0 %.) 
Toiul: 

P -pine, E - spruce, 4 - 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 

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 
>26Cm 1 4 - 2 4 c m  3 - 1 3 c m  

Pine, larch 105 
Spruce 100 
Oak 2 7  8 
Ash, maple 199 
B~rch  7 8 
Black alder, 
elm, lime, 
hornbeam 5 6 
Aspen, poplar 3 4 
White alder, willow 2 1 

- 1.1 1,501-700 m - 1.20 (Mizaras, 1996, Stumpage ..., 1997). 
I .  Large-sized commercial timber has top diameter 26 cm and 

With the help of statistical analysis programs, an more. - 14-24 cm. small - 3-13 cm. - 
equation of logging costs dependence on predetermin- 2 .  The price of large and average size timber in IV and less height 

ing them factors was elaborated: pine stands is reduced by 15%. 
3 .  The price of large and average size timber from thinning and 

where: y - logging cost, Lt/m3; 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 

sanitary cuttings is reduced by 20%. 
4. The price of small size pine, spruce, birch timber in JoniSk~s, 

Jurbarkas, Kretinga, KurSenai, MaZeikiai, Pakruojis, PaneveZys, 
Plunge, RadviliSkis, Raseiniai, Rietavas, Siauliai, Silute, Taurage, 
TelSiai, Tytuvenai forest enterprises and i emai t i j a  nacional 
park is raised by 3 Lt per m 3 .  In Alytus, Druskininkai, 
Ignalina, NemenCines. Sa l t in inka i ,  S v e n ~ i o n e l i a i ,  Trakai, 
Utena, Valkininkai, Varena, Veisiejai. Vilnius. Zarasai forest 
enterprises, DzUk~ja ir AukStaltlja nacional parks it is reduced 
by 3 Lt per m3. 

5. From stumpage prlce calculated taking into account notes 2-4 
reductions on logging cond~tions are subtracted: 

5.1. Non-clear cutting - 6 Lt/m3. 
5.2. If windthrown trees or whole area is being cut - 7 Lt/m3. 
5.3. Logging conditions: 

medium (L) - 4 Lt/m'; 
hard (3, U, P, Pn ) - 8 Lt/m3. 

5.4. Skidding distance: 301-500 m - 3 Lt/m7; 
501-700 m - 6 Lt/ml; 
more than 700 m - 9 Ltlml. 

commercial timber in pine stands of the 4th and less 6. When the value of cutting area is less than that of fuelwood, the 

height is reduced by 15%, large and average size timber whole volume is e s t ~ m a t e d  by fuelwood prices of  the 
corresponding tree species. 

and cuttings - 20%7 wind- 7. All data on stumpage prices calculation are included in special 
thrown and broken trees - by 7 Lt/m3; N hydrotop site documents which are handed in to each buyer separately: 
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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'; i - index of tree 
species; 

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

t - stumpage price, Lt/ml; j=l+4;  1 - large, 2 - 
average, 3 - small, 4 - fuelwood. N '  - correction of 
stumpage price in final cuttings. 

on 5 U P Pn sites; v,io , v5io and v,'d, - volume of 
final cuttings with skidding distances 301-500 m, 501-700 
m and over 700 m, respectively. 

Forest growing costs in 1997 were 90.5 mln. Lt and 
evaluation of timber felled in forest enterprises by 
stumpage prices are 132.5 mln. 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 = (f mu. - f min )V 

where: t , , , , ,  - average stumpage price of allowable cut in a 
forest enterprise, Lt/ml; tmln- minimal average stumpage 
price in all forest enterprises, Lt/ml; V- allowable volume. 

The least average stumpage price in 1998 is in Tytu- 
venai forest enterprise - 27.3 Lt/m3, biggest - in Druski- 
ninkai - 56.8 Lt/m3. In comparison to Tytuvenai forest 
enterprise, the remaining enterprises obtain additional 
(differentiated) income from 1 . l  to 34.8 Lt/ml. 

Logging profit 
Logging profit per m' in forest enterprises is 

determined: 
p = r - e - t ,  

where: p - logging profit, Lt/m3; r - round wood price, 
Lt/ml; e - logging expenses (without stumpage price), 
Lt/ml ; t - stumpage price of timber felled, Lt/m3. 

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. 

I' Conclusions and suggestions where: K,=,,,=, - large size commercial timber volume 

in pine stands IV and in these of less height; v,;=,,,=, - Suggestions encompass: stumpage price calculation 

the same for average size; * - applied in forest enter- method adapted to Lithuania's conditions; stumpage 

prises o f the  Ist zone; ** - applied in forest enterprises price-list project; economic analysis methods for forest 

of the 3rd zone; v:;- volume in non-clear final fellings; enterprises by applying stumpage assessment in stands 

I' to be cut: comparison of forest growing expenses with y ,  - volume of windthrown trees; V[ - volume of stumpage value, finding out of differentiated income and 
cutting areas on site L; v [ ~ ~ , ~ -  volume of cutting areas logging prof;t, 
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I t  has been a s c e r t a i n e d ,  t h a t  s i n c e  1 9 9 8  s t u m p a g e  

price in round wood price will comprise 39%, different iated 

income from logging i n  forest enterprises-48.2 mln.Lt; the 
mean l o g g i n g  prof i t ab i l i ty  wi l l  make up 6%, w h i l e  logging 
i n  some forest e n t e r p r i s e s  may become u n p r o f i t a b l e .  
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METOAbI OIIPEAEJIEHkIII LI(EHb1 JIECA HA KOPHH) M EE IIPkIMEHEHkIII HJIH 
AHAJIM3A JIECHOI'O X O ~ I I ~ C T B A  JIkITBbI 

B .rleCHblX npennpMIITMXX ~ M T B ~ I  nOcTeneHH0 @OphlkipyIO~~R PbIHOqHble OTHOUICHMII. A K T ~ ~ ~ H ~ I M W  CTaHOBRTCR 3aL(aYCI 
~ K O H O M ~ I Y ~ C K O ~  ~ @ @ ~ K T M R I I O C T M  M 3KOHOMAqeCKOTO aHmM3a. O L I H ~ K O ,  B rOCyAapCTBeHHblX JIeCHbIX IIpennpMRTMItX B 

HacroRuee npeMs C ~ ~ ~ C T O ~ ~ M O C T ~  ~ ~ ~ O T O B K M  npeBecMHbl 1.1 npu6b1nb He onpenenxeTcs. Fe3 ~ T H X  n o ~ a 3 a ~ e n e i i  H ~ J I ~ ~ R  

BbIIIOnHMTb ~ K O I - I O M R Y ~ C K U ~  aHZUlM3. P ~ I H O K  JIeCa Ha KOPHK) OYeHb OTpaHMZIeH. P b l ~ o q ~ b l e  UeHbI neCa Ha KOPHH) 0TC)TCTByIOT. 
~ ~ ~ ~ C T B ~ I O U U ~  ~ P ~ U C K ~ ~ ~ H T  JeCa Ha KOpl-I10 YCTapen: He COOTBeTCTByeT YCJIOBMRM PblHKa, M a 0  ~ M @ @ ~ ~ ~ H U H ~ O B ~ H ,  He 
~IMTbIBafOTCR \IHOrlle @ ~ K T O P ~ I  U ~ H O O ~ ~ ~ ~ O B ~ H M S I .  OTCYTCTBYIOT MeTOnbl npMMeHeHMR UeFI ,7eCa Ha KOpHlO EnR 
~ K O H O M M ~ ~ C K O ~ O  a ~ a r r ~ 3 a  necHblx n p e n n p ~ x r ~ u .  B c r a n e  npencTaeneH Meron onpenenewm ueH neca  Ha K O P H ~ O  

npMMeHMTeJIbH0 K YCJIOBkIRM ~ ~ M T B ~ I  M np03KT I lpeG~Kypa~Ta UeH. T a ~ x e  npeDCTaE!JIeHbl MeTOnb1 IIpMMeHeHMIt UeH neCa Ha 
KOpHlO DJlR 3KOHOMMqeCKOTO aHWIM3Zi ~ ) T & M  CpaBHeHMR 3aTpaT Ha JIeCOBblpaUMBaHMe CO CTO~MOCT~K)  sbrpy6ae~or0  JleCa, 
oueHKIt n ~ @ @ e p e ~ u r ? a n b ~ o r o  noxona necosaroToBoe, onpeneneHm e e  ~ P M ~ ~ I J I ~ H O C T M .  

06cymnaro~crr pe3ynbTaTbl 3KOHOMMYeCKOrO aHZUlM3a JIeCHbIX npeDnp1LH~M~. Y C T ~ H O B J ~ H O ,  qTO B 1998 r. CTO~MOCTb 
JfeCa Ha KOPHIO B UeHe ~ ~ I D T o B ~ ~ H H o ~ ~  DpeBeCMHbI COCTaBMT 33%. 

~ J I ~ ) ~ e I 3 b l e  CnoBa: ueHa neca Ha KOPHIO, ~ K O H O M M Y ~ C K ~ I ~ ~  ~ H ~ J I M ~ ,  n e c w e  npeDnpmTtm. 

1998, VOL. 4, NO. 1 lSSN 1392-1 355 m 
60 


