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ABSTRACT: From the economic point of view the issue is comprehensive namely for its long-term character. At present, there
is little experience in complexly understood economic calculations concerning the effect of climate change on forest management.
Therefore a new methodology had to be proposed to solve the assigned task, i.e. to analyse the results of research on the effect of
climate change on forest management. The issue is closely related to changes in production characteristics of commercial species,
i.e. site quality and species composition or health conditions and rotation period of each species and stand. In this case it concerns
with a higher proportion of deciduous species at the expense of conifers, namely spruce. This issue also includes the question of
further afforestation of non-forest agricultural land, that means the question of land delimitation between agriculture and forestry.
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Based on available information the issue of the eco-
nomic impact of climate change upon forestry has not
been solved complexly so far. There only exist analy-
ses dealing with biological, production, and silvicul-
tural questions or with issues dealing with fulfilment
of functions or services to the society under changing
conditions. This paper is the first attempt to express so-
cio-economic consequences of a possible climate change
in a more complex way.

Required both by theoretical and practical aspects it
would be necessary to propose a new methodology to be
applied to estimate the economic impact of climate change
upon forestry. The issue is closely related to changes in
species composition, health conditions, and rotation pe-
riod of each stand and species. In our case it concerns
changes in species composition that approaches a more
natural one and that is environmentally more stable, with
higher representation of deciduous species at the expense
of coniferous ones — namely spruce. The issue also in-
volves the question of further afforestation of non-forest
agricultural land, i.e. the question of land delimitation
between agriculture and forestry.

From the economic view the issue is complex because
it covers a long time period. Economic impacts can be ex-
pected particularly in the change in wood production sale
(combination of both quality and quantity changes) and
in cost change following from the change in species com-
position. Such economic assessment of climatic change is
based on forest evolution scenarios. They are not however
definite and also depend on other than climatic factors, e.g.
on anthropogenically conditioned (JANOUS et al. 1999)
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ones. The threat to Czech forests by a climate change was

described by VINS et al. (1996):

1. Difference in forest species composition from the natu-
ral one caused by forest management in the historical
period with representation of production taxa outside
the territory of their original occurrence and on the
fringe of their ecological amplitude.

2. Ahigh ratio of forest stands cultivated in monocultures
with lowered stability and increased vulnerability by
diseases, pests, and abiotic factors.

3. Persisting ambient pollution by industrial products,
transport, and intensive agriculture.

For the purpose of preventive measures minimising
environmental and economic risks arising from envi-
ronmental changes including the global climate change
it is necessary to implement gradual transformation of
the present species composition of forest stands, to use
a shelterwood system with higher ratio of natural rege-
neration, to tend young stands properly in view of their
stability and production, to apply principles of forest
integrated protection and harmful agent control, to use
environmentally friendly technologies especially for log-
ging and transport, to strengthen environmental forest
functions in public interest.

The adaptation of forest ecosystems to climate change
will bring about increased economic requirements exceed-
ing common capacities of forest management. Therefore
it will be necessary to grant payments and subsidies in
public interest to forest owners, managers, or lessees so
that the concerned changes in forest ecosystems will be
ensured.
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METHODOLOGY

In general, there is hardly any knowledge of complexly
understood economic calculations concerning the impact
of climate change on forest management. There is no
available information on a project dealing with the issue
in any significant research institution in the Czech Re-
public. In Slovakia, the first steps to assess the economic
effect of climate change upon forestry were taken in
a paper of HOLECY et al. (2000). These authors carried out
an economic risk analysis of climate change impacts on
Slovak forests based on parameters that they considered
economically interpretable. They assumed the stumpage
price at given time horizons to be such a parameter.

The project solution can partly follow up with studies
solved in recent years although for other purposes they
dealt with similar wider issues like economic impacts
of near-natural forest management on forestry. In this
context some papers and publications elaborated at the
Forestry Faculty of Czech University of Agriculture in
Prague could be mentioned while the issue has not been
solved elsewhere:

— Assessment of economic impacts of Territorial Sys-
tems of Ecological Stability on Forestry in the Czech
Republic (SISAK et al. 1998, 1999a,b; SISAK, ZDRAZIL
2000),

— Economic assessment of forest conversion to near-
natural forests (SISAK 1999),

— Assessment of socio-economic damage to forests
caused by anthropogenic factors (SISAK, PULKRAB
1999),

— Assessment of impacts of species composition changes
on the economics of Training Forest Enterprise at Kos-
telec nad Cernymi lesy, case study (PULKRAB et al.
1997),

— Analyses of economic impacts of agricultural land af-
forestation (PULKRAB et al. 1998).

The methodology of estimating economic consequences
of climate change impacts upon forest management in
selected Czech regions stems from available materials
dealing with climate change and its possible consequences
for forests. Solution to the problem is based on acquired
information concerning principal economic recommenda-
tions for target management complexes and current stand
types processed within the solved project.

Basically, a stable fairly high ratio of artificial regen-
eration can be assumed compared with the natural one
though in single species the ratio of natural regeneration
will increase in future as a result of economic pressure.
Within the forecasted time period by 2050 the increase in
spruce and beech natural regeneration can be expected to
reach a maximum possible value of about 30%. If the ratio
of species like beech, oak or fir increases whose regenera-
tion costs are significantly higher than those of spruce or
pine, the costs will grow. The higher regeneration cost
expected for changes in species composition caused by
a climate change is eliminated to a certain extent by the
present planting of ameliorating and improving species
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(AIS). Further changes will be reflected in costs of tend-
ing measures following from different costs of tending of
conifers and deciduous species. Changes in wood sales
will show much later, after 4 decennia following the spe-
cies composition change in regeneration.

Additional costs of providing environmental non-
production services are not considered for the period of
prognoses contrary to the present state as scenarios do not
expect any extreme threat to them. With expected expan-
sion of forested area the measure of their providing and
so also their socio-economic importance would increase.
If it were necessary to include into calculations not only
losses from fulfilment of forest production functions but
also increased importance of the forest following from
a higher fulfilment of non-production forest functions, it
would be necessary to consider adequate evaluation of
the function importance. Such evaluation has been very
difficult so far, not only in this country but also throughout
the world, and the issue has not been satisfactorily solved
either theoretically or practically though the attempts to
solve the questions and evaluation of those forest func-
tions have been considerably frequent.

Basically it would be necessary to express the socio-
economic importance of non-production forest functions
in relation with their differentiated socio-economic effect
in the society. That means to evaluate functions with medi-
ated market effect within a framework set as mentioned
above (non-production functions and protection functions
— involving also the nowadays very frequented carbon
binding function) and functions with non-market effect
either on the basis of so called preference access (the
most spread in the world) — subjective values, customers
surplus, willingness-to-pay, or on the basis of expertise
comparison approach more suitable to our current socio-
economic and socio-historical conditions in the Czech
Republic.

Selected estimation identifiers of climate change
effect upon forest management

A climate change that will manifest in forest ecosystems
and forest management can be ascertained to have socio-
economic effects on the whole economy and society, par-
ticularly on social economic stability and development of
rural regions. Such socio-economic effects on the society
and national economy can be calculated at the level of the
total average value increment (TAVI) expressed in market
prices. Another, rather narrower, indicator expresses aver-
age value exploitable increment (AVEI) — in market prices
again. However, calculations for forest management or as
the case may be for forest owners, lessees and managers
have to be performed a different way pursuant to their
accounting system. All the above mentioned subjects ex-
press their economic effect basically by the average annual
net income — a difference between sales and costs. By and
large it represents average annual gross profit from forest
production (AAGPFP).

At the first stage economic indicators of forest man-
agement were calculated for major species spruce (SP)

J. FOR. SCI., 48, 2002 (11): 499-507



Table 1. Economic indicators of forest management for SP — FAZ 2

Species SP
Number of plants 4,000
Ratio of natural regeneration 30%
Rotation period 100
Site quality index/ASSI 5/26
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 113.5
— logging (PAF) 45.0
— logging (PHF) 72.3
Total prime costs 230.8
Wood sales (PAF) 70.0
Wood sales (PHF) 996.1
AVEI 10.0
TAVI 10.7
FPGP 835.3
FPAAGP 8.4

and beech (BE) according to average stand site index
(ASSI) at the level of the whole Czech Republic and in
the experimental area of Drahanské vrchovina highlands.
Consequently, the indicators were calculated for forest al-
titudinal zones (FAZ) 2—5 that are forecasted by scenarios
to encounter the greatest deal of shift following from the
considered climate change. Based on data for fertile series
B in the case of spruce the following ASSI correspond to
the respective FAZ: 2™ FAZ ASSI 26, 31 FAZ ASSI 28,
4" FAZ ASSI 30 and 5" FAZ ASSI 32. In beech 2™ FAZ
ASSI 26, 3 FAZ to 5" FAZ ASSI 28.

The unit values of mentioned indicators stem from cur-
rent average cost-benefit ratios in the Czech Republic.
Therefore so called fixed unit prices (costs) of production
operations — outputs in the baseline examined period are
considered as well as unit prices of outputs, i.e. produce.
As concerns the types and unit volumes of production ope-
rations in technical units the following were considered:
30% natural regeneration in spruce and beech, planting
material 4,000 spruce plants per hectare and 9,000 beech
plants per hectare, 100-year rotation period of spruce
stands and 120-year rotation of beech stands. Present

Table 2. Economic indicators of forest management for SP — FAZ 3

Number of plants 4,000
Ratio of natural regeneration 30%
Rotation period 100
Site quality index/ASSI 4/28
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 113.5
—logging (PAF) 50.0
— logging (PHF) 65.0
Total prime costs 228.5
Wood sales (PAF) 110.0
Wood sales (PHF) 1,157.8
AVEI 11.6
TAVI 12.7
FPGP 1,039.3
FPAAGP 10.4
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Table 3. Economic indicators of forest management for SP — FAZ 4

Number of plants 4,000
Ratio of natural regeneration 30%
Rotation period 100
Site quality index/ASSI 3/30
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 113.5
—logging (PAF) 50.0
— logging (PHF) 66.5
Total prime costs 230.0
Wood sales (PAF) 110.0
Wood sales (PHF) 1,276.8
AVEI 12.8
TAVI 13.9
FPGP 1,156.8
FPAAGP 11.6
labour consumption standards were used for prevailing RESULTS

technologies as forecasted in harvesting and cultivation
operations.

In order to estimate production Growth and Taxation
Tables for major species for current forest stands in the
Czech Republic (CERNY et al. 1996) were used, which can
be considered sufficient for relative calculations of climate
change impacts on forest management. In case the predicted
values presented in the tables were used, a problem may
arise because they are quite questionable and they predict
production regardless of the climate change generally by
50% higher than the present production.

Tables 1-6 show (forecast) the following unit economic
indicators of forest management for the concerned time
period for spruce and beech classified by forest altitudinal
zones (FAZ) and their average stand site index related to
1 hectare of stand area:

— Total prime costs of:

— established culture and juvenile thinning,

— logging (planned advance felling — PAF),

— logging (planned harvest felling — PHF);

— Total prime costs.

Table 4. Economic indicators of forest management for SP — FAZ 5

Number of plants 4,000
Ratio of natural regeneration 30%
Rotation period 100
Site quality index/ASSI 2/32
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 113.5
—logging (PAF) 85.0
— logging (PHF) 72.6
Total prime costs 271.1
Wood sales (PAF) 200.0
Wood sales (PHF) 1,431.2
AVEI 14.3
TAVI 16.3
FPGP 1,360.1
FPAAGP 13.6
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Table 5. Economic indicators of forest management for BE — FAZ 2

Number of plants 9,000
Ratio of natural regeneration 30%
Rotation period 120
Site quality index/ASSI 526
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 233.3
—logging (PAF) 35.0
—logging (PHF) 59.0
Total prime costs 3273
Wood sales (PAF) 70.0
Wood sales (PHF) 1,144.5
AVEI 9.5
TAVI 10.1
FPGP 887.2
FPAAGP 7.4

— Wood sales (PAF).

— Wood sales (PHF).

— Average value exploitable increment (AVEI).

— Total average value increment (TAVI).

— Forest production gross profit (net income) per rotation
period (FPGP).

— Forest production average annual gross profit (net
income) (FPAAGP).

Final summarising results are presented in two follow-
ing Tables 7 and 8. We can say from the data in Table 7
if the climate change causes a shift of the 3" FAZ to the
2% FAZ, the average annual economic loss in TAVI (Total

Average Value Increment) will amount to 2.0 thousand
CZK per hectare, if the 4" FAZ shifts to the 3" one, the
annual loss will amount to 1.2 thousand CZK per hectare,
and if the 5 FAZ shifts to the 4™ one, the loss will be
2.4 thousand CZK. From the viewpoint of forest owners,
managers and lessees, the loss is expressed using FPGP
(Forest Production Gross Profit): in the case of shift of the
3" FAZ to the 2™ FAZ the loss is 2.0 thousand CZK per
hectare, in the case of shift of the 4™ FAZ to the 3" FAZ
annual loss is 1.2 thousand CZK per hectare and in the
case of shift from the 5" FAZ to the 4" FAZ the loss is
2.0 thousand CZK per hectare.

Table 6. Economic indicators of forest management for BE — FAZ 3-5

Number of plants 9,000
Ratio of natural regeneration 30%
Rotation period 120
Site quality index/ASSI 4/28
Operation Thousand CZK/ha
Total prime costs of
— established culture and juvenile thinning 233.3
—logging (PAF) 40.0
— logging (PHF) 65.0
Total prime costs 3383
Wood sales (PAF) 90.0
Wood sales (PHF) 1,246.9
AVEI 10.4
TAVI 11.1
FPGP 998.6
FPAAGP 83
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Table 7. Average annual socio-economic effect of climate change in spruce stands when the FAZ shifts (in thousand CZK per

hectare)
Shift in FAZ Index Current FAZ
4. 5.
TAVI 2.0 32 56
2, AVEI 16 8 aa
FPAAGP -2.0 32 52
TAVI -1.2 36
3. AVEI -1.2 27
FPAAGP -1.2 32
TAVI 24
4. AVEI 15
FPAAGP 20
In beech the loss occurs only for the shift from the CONCLUSIONS

34 FAZ, 4" FAZ and 5" FAZ to the 2" FAZ and the loss
in the total average value increment is 1.0 thousand CZK
per hectare and the loss in the forest production annual
gross profit is 0.9 thousand CZK per hectare. In the case
of other shifts between the 3 FAZ, 4% FAZ and 5" FAZ
no substantial loss is expected.

However, we also have to consider a loss to follow the
change in species within FAZ. An important loss may be
caused particularly by the substitution of spruce by beech
in the present FAZ (Table 8).

The data in Table 8 indicate if the climate change causes
a species substitution within the respective FAZ, an impor-
tant economic loss will also arise. For example if spruce is
substituted by beech in the 2" FAZ (at appropriate sites),
each hectare of spruce-to-beech substitution will represent
annual loss 0.6 thousand CZK per hectare in the total aver-
age value increment, annual loss 1.0 thousand CZK per
hectare in gross profit. However, in the 5" FAZ the annual
loss of the total average value increment arising from such
substitution would amount to 5.2 thousand CZK and the
annual loss of gross profit to 5.3 thousand CZK.

From the economic point of view the issue is rather
complex especially for its long-term character. As fol-
lows from the analysed materials the effect of the change
will manifest itself in the change of species composition
and in the change of forest stand health, in changes of
rotation period and silvicultural interventions. Economic
consequences can be expected particularly in the change
in wood sales (in combination with the change in quality
and quantity) and in the change in costs following from
the change in species composition. Apart from this the
scenarios of climate change effect on technological and
biological parameters of forest stands feature uncertainty
and ambiguity.

At present, there is little experience in complexly un-
derstood economic calculations concerning the effect of
climate change on forest management. Therefore new
methodology had to be proposed to solve the assigned
task, i.e. to analyse the results of research on climate
change effect on forest management. The issue is closely
related to changes in production characteristics of com-

Table 8. Average annual socio-economic effect of climate change in the substitution of spruce by beech in the respective FAZ

(thousand CZK per hectare)

SP—-FAZ

BE -FAZ Index

TAVI
FPAAGP

0.6
-1.0

TAVI
FPAAGP

-1.6
-2.1

TAVI
FPAAGP

2.8
-33

TAVI
FPAAGP

-5.2
5.3
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mercial species, i.e. site quality and species composition
or health conditions and rotation period of each species
and stand. In this case it concerns with a higher ratio of
deciduous species at the expense of conifers, namely
spruce. This issue also includes the problem of further
afforestation of non-forest agricultural land, that means
the problem of land delimitation between agriculture and
forestry.

The solution of the problem can possibly make use of
some studies aimed at other purposes. We can state our
study is the first attempt to estimate economic effects
of climate change on forest management in the Czech
Republic. The informative value of the determined data
is connected with the volume and scope of work done in
dependence on the available financial sources. The applied
approaches and methods should be analysed, improved
and amended as well as the used baseline data within the
framework of further research.
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Odhad ekonomickych disledkii dopadii klimatické zmény na lesni hospodaistvi v CR
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ABSTRAKT: Je tfeba uvést, ze z ekonomického pohledu je feSend problematika velmi slozita zejména pro jeji dlouhodobost.
V soucasné dob¢ u nas nejsou zkusenosti s komplexnéji chapanymi ekonomickymi kalkulacemi, tykajicimi se vlivu klimatické
zmény na ekonomiku lesniho hospodaistvi. Bylo proto nutné navrhnout z teoretického i praktického hlediska nové metodiku,
prosttednictvim niz by mohl byt feSen zadany kol zhodnotit vysledky vyzkumu dopadii klimatické zmény na ekonomiku lesniho
hospodafstvi. Jedna se o problém tizce spojeny predevsim se zménami produkénich charakteristik jednotlivych hlavnich dfevin,
tj. bonit, a dfevinné skladby, pfipadné se zdravotnim stavem a obmytim jednotlivych dfevin a porostd. V daném ptipadé jde
o zmény v zastoupeni dievin, které se blizi vice pfirozenému stavu a je ekologicky stabilnéjsi, s vy$§im zastoupenim listnaci na
ukor jehli¢nant — pfedevsim smrku. Soucésti téchto problémi je i otazka dalSiho zalesnovani nelesnich — zemédélskych — pid,
tj. otazka delimitace pidy mezi zeméd¢€lstvim a lesnictvim.

Kli¢ova slova: lesni hospodafstvi; klimaticka zména; ekonomické a environmentalni riziko; environmentalni zmény; ekonomické
dopady; socialn¢ ekonomicky efekt
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Podle dostupnych informaci nebyl u nas dosud pro-
blém vlastniho ekonomického dopadu klimatické zmény
na lesni hospodarstvi v minulosti komplexnéji feSen.
Existuji pouze feseni, zabyvajici se predevs§im biolo-
gickymi, produkénimi a péstebnimi otazkami, ptipadné
problémy plnéni funkei ¢i sluzeb lesa spoleénosti
v ménicich se podminkach. Jednd se o prvni pokus
vyjadrtit komplexné&jsi socialné ekonomické dasledky
pfipadné klimatické zmény.

Z teoretického i praktického hlediska bylo nutné navrh-
nout noveé metodiku, prostfednictvim niz by bylo mozné
odhadnout ekonomicky dopad klimatické zmény na lesni
hospodarstvi. Jedna se o problém tzce spojeny predevsim
se zménami dfevinné skladby, zdravotniho stavu a ob-
myti jednotlivych dievin a porostd. V daném piipadé
jde o zmény v zastoupeni dfevin, které se blizi vice
prirozenému stavu a je ekologicky stabilnéjsi, s vyssim za-
stoupenim listna¢l na ukor jehli¢nani (predevsim smrku).
Soucasti téchto problémt je 1 otazka dalsiho zalestiovani
nelesnich (zemédélskych) pud, tj. otdzka delimitace pidy
mezi zem&délstvim a lesnictvim.

Z ekonomického pohledu jde o problematiku slozitou
zejména pro jeji dlouhodobost. Ekonomické disledky
lze ocekavat zejména ve zméné piijmi z produkce diivi
(v kombinaci ze zmény kvality a kvantity) a ve zmén¢
nakladd, plynouci zejména ze zmény druhové skladby.
Zakladem pro ekonomické hodnoceni dopadt klima-
tické zmény jsou scénarfe vyvoje les. Ty stale nejsou
jednoznacné a zaviseji na riznych faktorech — nejen
vlastnich klimatickych, ale rovnéz ve vyrazné mife na
antropogenné podminénych (JANOUS et al. 1999).

Pro feSeni tkolu bylo mozné do urcité miry Castecné
vyuzit praci, které u nas byly v podstaté feseny v po-
slednich letech v souvislosti s jinymi Gcely, pojednavaly
vSak o SirSich obdobnych problémech, tykajicich se
ekonomickych dopadi ptfirodé blizkého hospodateni
v lesich na lesni hospodafstvi. V tomto sméru bylo mozné
vyuzit zkuSenosti z praci a publikaci, zpracovavanych na
Lesnické fakulté Ceské zemé&délské univerzity v Praze.
Ostatni pracovisté dané problémy nefesila. Jednalo se
o nasledujici problematiku:

— hodnoceni ekonomického dopadu uzemnich systémi
ekologické stability na lesni hospodéfstvi u nas (SISAK
etal. 1998, 1999a,b; SISAK, ZDRAZIL 2000),

— ckonomického hodnoceni procesti pievodu lesti na lesy
piirodé blizké (SISAK 1999),

— hodnoceni socialn¢ ekonomickych skod na lesich
zpiisobenych antropogennimi faktory (SISAK,
PULKRAB 1999),

— dopadti zmén druhové skladby na hospodafeni
Skolniho lesniho podniku v Kostelci nad Cernymi
lesy — piipadova studie (PULKRAB et al. 1997),

— analyzy ekonomickych dopadl zalesniovani zeme-
délskych ptid (PULKRAB et al. 1998).

Lze konstatovat, Ze klimaticka zména, ktera se projevi
v lesnich ekosystémech a lesnim hospodafstvi, miize mit
socialné ekonomické dusledky pro celou ekonomiku
a spole¢nost, zejména pro socialné ekonomickou stabilitu
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a rozvoj venkovskych oblasti. Takové socialné ekono-
mické dusledky pro spole¢nost a narodni ekonomiku lze
kalkulovat na tirovni celkového hodnotového primérného
prirastu (CPPH) vyjadfeného v trznich cenach. Jinym
ukazatelem, pon¢kud uz§im, je vyjadfeni hodnotového
prumérného mytniho pfirGstu (PMPH) — opét v trznich
cenach. Jinak je tfeba kalkulovat ekonomické dusledky
pro samotné lesni hospodarstvi, pfipadné pro majitele,
najemce nebo spravce lesi. Ekonomické disledky pro
vlastni lesni hospodafstvi, majitele, ndjemce a spravce
lesti vyjadfuje v podstaté ukazatel primérného ro¢niho
Cistého diichodu — rozdil mezi vynosy (trzbami) a naklady.
V zakladé jde o ukazatel primérného ro¢niho hrubého
zisku z lesni vyroby (HZLVr).

V prvni fazi feSeni byly vyjadfeny ekonomické ukaza-
tele lesniho hospodafstvi pro hlavni posuzované dieviny
smrk (SM) a buk (BK) podle primérnych absolutnich
vyskovych bonit (AVB) na trovni CR, ale i sledovaného
modelového uzemi Drahanské vrchoviny. Nasledné byly
uvedené ukazatele kalkulovany pro lesni vegetacni stupné
(LVS) 2-5, mezi nimiz dojde podle scénaid predevsim
k posuntim v dusledku uvazované klimatické zmény.
Podle udaji pro zivnou fadu (B) odpovidaji v ptipadé
smrku pfislusnym LVS v Sir§im priméru nasledujici
AVB: 2. LVS AVB 26, 3. LVS AVB 28, 4. LVS AVB
30 a 5. LVS AVB 32. U buku odpovida 2. LVS AVB 26,
3.LVSaz5.LVS AVB 28.

Jednotkové hodnoty uvedenych ukazatelti vychazeji ze
soucasnych primérnych nakladoveé vynosovych poméra
CR. Uvazuje se tedy s tzv. stalymi jednotkovymi cenami
(nédklady) vyrobnich operaci — vykont zéakladniho vy-
choziho obdobi, a rovnéz s jednotkovymi cenami vystupd,
tj. produkce. Pokud jde o druhy a jednotkové objemy
(mnozstvi) vyrobnich operaci v technickych jednotkach,
vychéazelo se pro smrk i buk z podilu 30% pftirozené
obnovy, s poéty sadebniho materialu pro SM na urovni
4 000 kust/ha, pro BK 9 000 kusi/ha, ze 100leté obmytni
doby pro SM a 120leté pro BK. Byly vyuzity stavajici
normy spotieby prace (vykonové normy) pro v priméru
pfevazujici prognozované technologie v péstebni
a tézebni ¢innosti.

Zavereéné souhrnné vysledky jsou uvedeny v tab. 7 a 8.
Z udaju v tab. 7 napt. vyplyva, Ze posune-li se v dusledku
klimatické zmény ve smrkovych porostech 3. LVS na
2. LVS, dojde ke kazdoroéni primérné ekonomické ztraté
pro spole¢nost na celkovém hodnotovém primérném
prirGstu SM ve vysi 2,0 tis. K¢/ha, pii posunu ze 4. LVS
na 3. LVS dojde ke kazdoroc¢ni ztraté 1,2 tis. K&/ha a pri
posunu z 5. LVS na 4. LVS bude kazdoro¢ni ztrata Cinit
2,4 tis. Ké&/ha. V ptipadé ztraty hrubého ro¢niho zisku
pro vlastniky, spravce a majitele lesti dojde pfi posunu
ze 3. LVS na 2. LVS ke kazdoro¢ni ztraté na tGrovni
2,0 tis. K¢/ha, mezi 4. LVS a 3.LVS ke kazdoro¢ni ztraté
1,2 tis. K¢/haamezi 5. LVS a 4. LVS ke kazdoro¢ni ztraté
2,0 tis. K¢/ha.

Pokud jde o buk, pak dojde pouze ke ztraté pii posunu
z 3. LVS, 4. LVS a 5. LVS na 2. LVS, a to tak, Ze ztrata
na celkovém hodnotovém primérném pfirtistu se bude
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ro¢né pohybovat na arovni 1,0 tis. K¢/ha a ztrata hrubého
ro¢niho zisku bude ¢init 0,9 tis. K&/ha. Pti vzajem-
nych posunech mezi 3. LVS, 4. LVS a 5. LVS nebude
k podstatnéjsim ztratam dochazet.

Udaje v tab. 8 znamenaji, Ze dojde-li v dtisledku klima-
tické zmény k zaméné dievin v piislusném dosavadnim
LVS, vznikne rovnéz vyznamna socialné ekonomicka
ztrata. Napf. bude-li ve 2. LVS zaménén smrk bukem (na
stanovistich k tomu vhodnych), bude kazdy 1 ha zamény
smrku za buk znamenat ro¢ni ztratu na celkovém hod-
notovém priamérném piirtstu ve vysi 0,6 tis. K¢/ha, rocni
ztrata na hrubém zisku pak dosahne 1,0 tis. K¢/ha. Avsak
v 5 LVS by roéni ztrata na celkovém hodnotovém
pramérném pfirtustu z takové zamény dosahovala

jiz urovné 5,2 tis. K¢ a ro¢ni ztrata na hrubém zisku
5,3 tis. K¢&.

Pro feSeni tkolu bylo mozné do urcité miry ¢astecné
vyuzit praci, které u nas byly v podstaté feseny v po-
slednich letech v souvislosti s jinymi ucely. Je tieba
konstatovat, ze v daném ptipad¢ jde o prvni pokus
odhadu ekonomickych dusledkti dopadu klimatické
zmény na hospodaieni v lesich v CR. Vypovidaci
schopnost zjisténych udaji souvisi rovnéz s objemem
a rozsahem praci, které bylo mozné v ramci vyzkumu
provést v souvislosti s uvolnénymi finan¢nimi prostiedky.
Pouzité piistupy 1 metodiku by bylo tfeba dale analyzovat,
upresnovat a dopliovat stejné jako i pouzité vstupni pod-
klady v ramci dal§iho vyzkumného Setieni.
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