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INVESTMENT APPRAISAL OF A POPLAR
PLANTATION AGED 42 YEARS

Abstract: Commercial profitability of poplar cultivation was analysed in an artifi-
cial poplar plantation in Serbia. The aim of this study was to validate the invested
financial means in the artificial poplar plantation, on the basis of the analysis of
costs and receipts during a 42-year rotation, on alluvial semigley, at a discount rate
of 12%. Methods of dynamic investment calculation (net present value - NPV inter-
nal rate of return - /RR, benefit-cost method — B/C and payback period - PBP) were
used. The investigated plantations were established from Populus x euramericana
cl. I-214, with a planting spacing of 6 x 3 m.
At the calculation discount rate of 12%, the project for the production cycle of 42
years was not cost-effective from the economic aspect. The discount rate of 6% can
be accepted in the studied plot because of the better site (alluvial semigley), but the
oldness of the stand is unfavourable. For the studied sample plot, /RR was 5.51 %.
B/C at r=12% in the study compartment was 0.24. The analysis shows that PBP is
practically unacceptable for the investor at the discount rate of 6%.
In practice, it is necessary to improve the position of producers in getting financial
means for investment in poplar cultivation, so as to stimulate the establishment of
artificial poplar plantations, especially in the private sector (on private land).
Key words: investment appraisal, poplar plantation, commercial profitability,
costs, revenues

MPOHEHA MHBECTULUJA ¥V IIVIAHTAXKH TOMNOJIE CTAPOCTH 42
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on 12%. [MnanTaxka ce Halla3u HA 3EMJBHINTY aTyBHjallHU cemuriej, Populus X
euramericana cl. I-214, pa3maka caame 6 x 3 m.

[Tpn nuckoHTHOj cTOonu ox 12%, MpojekaT je 3a Tpajarmbe IMPON3BOJHOT IUKITyCa O
42 rogune Hencniaatus. MHTEpHA cToma mpuHoca je 5,51%, mTo je 3HaTHO HCIIOf
KaJIKyJIaTHBHE AUCKOHTHE cTome of 12%, rma Ou ¢puHaHCcHpame mpojexTa nomohy
HEKOT KpPEeJUTHOT apaH)KMaHa OMJIO NMPaKTHYHO HeMoryhe mojx OBUM yCIOBHMA.
OnHoc kopucT-Tpomaxk je 0,24, a ananu30M pe3ynaTar poka nospahaja HoBIa J0-
IIJIO Ce JI0 3aKJby4Ka Jia je MPAaKTUIHO HePUXBATIBUBO (PUHAHCHPATH CACTOJHHY
Ha 0Baj HAUYMH NPUMEmbyjyhn TuCKOHTHY cTomy ox 6%.

Kibyune peun: mianTaxe Tomoja, KOMepIHjajlHa HCIUIATHBOCT, TPOIIAK, TOOUT

1. INTRODUCTION

Wood production in short-rotation poplar plantations has been studied since the
mid-1950s in the Former Yugoslavia. The information and results gained from these tri-
als are presented, particularly with respect to operations, productivity and costs. Cur-
rent methods for site selection, establishment, management practice, pests and diseases,
harvesting and storage of poplar plantations are described and discussed. Consequently,
managing forests for a single purpose only (timber production) may lead to socially in-
efficient management of woodlands. The financial aspect of growing hybrid poplar is a
subject that has been studied by many for years all around the world (Tabbush, Parfitt,
1996, Van Kooten etal., 1993, Mitchell et al., 1997,Jain, Singn, 2000, Petras et
al., 2008, Keca etal., 2011, Keca et al., 2012).

Costs considered in this analysis include: afforestation, maintenance, harvesting,
and opportunity costs of land. Afforestation costs consist of site preparation, transporta-
tion and installation of the bedding plants, fertilization, fencing and wheel track set up.
Maintenance costs include transportation and installation of new bedding plants to re-
place dead plants, cultivation care, irrigation, and form pruning. Afforestation and main-
tenance costs differ according to the type of plantation considered (Kec¢a, 2010b). Main-
tenance costs are considered only for the first 6 years (Phototable 1). In this analysis,
costs incurred after the sixth year are not taken into account, because it is assumed that
expenses incurred for the management of woodland equal revenue obtained from the sale
of trees (thinning operations).

Yield classes in hybrid poplar plantations (P. x euramericana cl. I-214) are high in
Serbia. But, the economic cost-effectiveness of the poplar plantations is debatable. The
reasons for this are numerous: high costs encountered at the stage of plantation establish-
ment and non-existence of income until the end of rotation that is influenced by different
biological, climatic, technical and technological aspects, etc. (Holopainen et al., 2010,
Keca et al., 2011). The largest poplar plantation areas are intended for the production of
veneer, peeling and cutting logs. All of that wood, about 350 000 m* of roundwood year,
is processed in Serbia (Keca et al., 2012). It is used in the production of: packaging, ve-
neer, pallets, various types of boards, etc.
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06/06/2008 10:48

Phototable / @oToTabena: 1. two-years old plantation with soybean/nBe roguse crap 3acai coje;
2. hybrid poplar plantation with maize (photo Paji¢ S.)/3acan xubpuane Tonose ca KyKypy3oM
(doro IMajuh C.); 3. ground and soil preparation (photo Paji¢ S.)/mpunpema 3emMJbuIITa U 3eMIBE
(¢poto ITajuh C.); 4. plantation with different tree age/3acan ca nqpsehem pa3iuyuTe CTapoOCTH;
5.schematic thinning in 9 year old hybrid poplar plantation/memarcka npopesa y AeBeTOTOIUIIEEM
3acany xubpuaHe Tormoie; 6. clear cut at the end of rotation/ancra ceua Ha Kpajy onxonmwe; 7. Tram-
etes suaveolens-sporophores (foto Karadzi¢ D.); 8. Pholiota populnea-fruit bodies on stump/pholi-
ta populnea-naonOHOCHA TeJla Ha MAmbY.
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Production of high quality poplar timber can be threatened by different factors like
windstorm, windthrow and snow break, but also insects, mammals, diseases, etc. (Cel-
lerino, Gennaro, 1999, Royle, Ostry 1995). Among them, decaying fungi play an
important role, because they can destroy a significant amount of timber. The range of
damages is in direct correlation with the age of a plantation or we can say that younger
plantations aged up to 25 years have minor damages (1-5%), while damage in over-aged
plantations reaches up to 20% of the total wood volume (N. Keca, unpublished). The most
common species, causing decay, in hybrid poplar plantations are Trametes suaveolens
(L.) Fr., Fomes fomentarius (L.) Fr., Trametes versicolor (L. ex Fr.) Quel., Pholiota pop-
ulnea (Pers.:Fr.) Kuyper & Tjallingii-Beukers (Kec¢a, 2004).

The goals of the work reported in this paper were: (i) to examine the financial ef-
fects of different discount rates on the cost-efficiency values of a poplar plantation, based
on an analysis of the present value of costs and revenues over 42 years, (ii) to test the
sensitivity of these values to possible changes in the levels of costs and revenues on the
example of one compartment/section aged 42 years.

2. MATERIAL AND METHOD

2.1 Methods of investment appraisal

The deficit of wood production in meeting the demand is increasing in many coun-
tries. Establishment of plantations with poplar, salix and other fast growing forest tree
species is one of the most effective ways to meet the growing demand for wood.

The subject of research has been a poplar plantation of clone /-2/4 aged 42 years,
with a planting spacing of 6 x 3 m (555 trees per Aa), for technical wood production, on
alluvial semigley soil type, management class 10.453.83, with an area of 6.62 ha, on a
plain terrain. It is a well managed stand, even aged, with full forest cover (0.7), medium
maintained. The study was carried out in a plantation of poplar trees in the North-western
part of Serbia, in the area of the Sava River, in the period 2002 — 2012 (Figure 1).

The data used in this study were collected from the archives of the forest en-
terprise that managed the studied
plantations - Public Forest Enterprise
“Vojvodinasume” (secondary data).
Cash outflow is present in the first 5
years, and cash inflow from schematic
thinning in the 6 year and at the end ; _
of the rotation (in this case, at the age of k\ B
42, during the final cutting from the in- ‘ £D
come of F—veneer and L—peeling logs, '

-

timber wood class I and II, and pulp-
wood) (Table 1, 2). Data related to the
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final cutting were collected directly in the field and controlled in the official documen-
tation of the forest enterprise. The costs are expressed per unit area of / ha at the prices
in force in January 2010, converted into euro (€). Since all the studied stands are state-
owned and managed by the Public Forest Enterprise ’Vojvodinasume”, the value (cost) of
land rent was not entered into the calculations (Kec¢a, 2011/a).

Table 1. Revenues and costs, NPV at a discount rate of 12% in the study plot
Ta6esa 1. [Ipuxoau 1 TPOLIKOBH, HETO CaJlallliba BPEAHOCT IIPU JUCKOHTHO] cTonH o 12%
Study plot Year SR —YC=

Oriexna Founa C R Cr Rr Crs Rrs NPV
MOBPUIMHA

Unit
Jequnuua (€-ha™)
Mepe

42 |3727,64116779,22| 31,94 | 143,75 |2844,90| 682,91 | -2 161,99
> 2 844,90 | 682,91

Legend : C — costs; R —revenues, C, — discounted cost, R —discounted revenue, C  — average relative cost
(divided by age of plantation), R —average relative revenue, NPV — net present value, NPV, —av-
erage net present value (divided by age of plantation)

Table 2. Income of final cutting in the study plot
Taoesa 2. Ilpuxonu ox raBHE cedye Ha OIVIETHO) TOBPIINHI

Price Final cuttings income
Assortment structure Ilena IIpuxon ox rinaBHe cevye
CopTHUMeHTHA CTPYKTYpa
euro m3 euro
F - veneer 55 186,60 10 263,00
L —peeling logs 45 69,01 3105,45
timber wood class 1 35 47,01 1 669,85
timber wood class 11 27,50 30,19 830,23
Pulpwood 17,14 53,15 910,99
> / / 16 779,52

Investment Appraisal also known as Capital Budgeting (Réhrich, 2007, G6-
tze etal., 2008) is used to asses whether capital expenditure on a particular poplar planta-
tion will be beneficial for the entity or not. These techniques are used for evaluation both
in the private and public sector in forestry. Most commonly used techniques include: Net
Present Value (NPV'), Internal Rate of Return (/RR), Payback Period (PBP) and Benefit-
Cost Method (B/C) (Pogue, 2010), which are applied in the article (Keca et al., 2012).
Capital budgeting (or investment appraisal) is the planning process used to determine
whether an organization’s long term investment such as new machinery, replacement ma-
chinery, new plants, new products, etc. are worth pursuing. It is a budget for major capital
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or investment and expenditures (Sullivan and Sheffrin, 2003). All four methods have
been applied in the article (Keca ef al., 2011). These four methods, known as dynamic
methods, are nowadays used in countries all over the world in the investment economics
effectiveness appraisal and practically start with the assumption that money has its time
value (Gittinger, 1972, Lumby, 1988).

The technique of SWOT analysis was applied in the article. The SWOT analysis
headings provide a good framework for reviewing strategy, position and direction of a
company or business proposition, or any other idea. A SWOT analysis is a subjective as-
sessment of data which is organized by the SWOT format into a logical order that helps
understanding, presentation, discussion and decision-making (Pahl, Richter, 2009).

The case study method was applied and preferred for several reasons: (i) “how-
why” questions were presented and posed in the research, (ii) the investigator has little
control over events, and (iii) the research is focused on a contemporary phenomenon with-
in a real-life context (Y in, 2009). However, the sampling of case from the chosen popula-
tion is unusual when building theory from case studies. Such research relies on theoreti-
cal sampling (i.e., cases are chosen for theoretical, not statistical, reasons) (Yin, 1981).

During the final cutting and on the temporary timber yard examination of the pres-
ence of decay was performed. The identification was based on the morphological char-
acteristics of the species as described by Keca (2004). The present sporophores were
identified according to the description and keys of Karadzi¢ (2010). The estimation of
damages caused by different species was according to Karadzi¢ (1987).

3. RESULTS

3.1 Investment appraisal

The value of plot establishment and management costs between the ages of 0 and
6 years is 3 727.64 € ha’' for the observed sample plot. The income from thinning is 1
064.20 € ha''. At the end of rotation in the 42" year, the revenues were 16 779 € ha™. The
values for NPV at a discount rate of ¥=12% were negative in the studied plot -2 161.99 €
ha! (Table 1). The value of 12% was chosen as the base discount rate, which is about the
average of the 10-15% range (IMF, 2005) recommended for the evaluation of economic
investment in transition countries (Neumann and Zimmermann 2000).

The financial effects for the plantations were also estimated using the discount
rates of 8%, 6% and 4%, under the condition that the costs and revenues are equal (C. =R )
(Table 3). For discount rates of 12, 8, 6%, the NPV values were negative for the study plot.
A positive NPV value for p= 4% was observed, with a maximum of 3100 € ha™' (Table 3).

The internal rate of return (IRR) for the studied plot is 5.51%. Assuming all stands
require the same amount of upfront investment, the stand with the highest /RR would be
considered the best and undertaken first.
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Table 3. Sensitivity of NPV (€ ha') compared to the relative changes C, and R (p = 4-12%)
Ta6esa 3. CeH3UTHBHA aHANN3a HETO Cajlallhe BpenHocty (€ ha™!) y nopehemy ca penarusuum
[POMEHaMa IIPUX0/ia U TPOLIKOBA [IPH PA3IHYUTHM JIUCKOHTHHUM cronama (p = 4-12%)

. Age p=12% rP=8% pP=6% p=4%
Study plot | Soil Type crapoer| ¢ ‘ R c ‘ R C ‘ R c ‘ R
Oriena Bpcra r r r r r r r r
IIOBPIIMHA | 3eMbMIITa |  Year €103
roamHa
1. ASG 42 |-216]-2161-1,73]-1,73[-1,10 [ -1,10] 031 | 0,31

Legend / Jlerenaa : ASG-Aluvial semigley / anyBujanau cemuriiej

The application of the payback period (PBP)
calculation can greatly affect the reliability of predict-
ing the degree of economic effectiveness of invest-
ments, and also the potential risks for the investor in
his decisions on the investments in poplar cultivation
(Keca et al., 2012). The most favourable situation is the
discount rate of 2%, where the period is 20 years. The
payback period for the discount rate of 6% is 80 years,
which is unacceptable from the economic standpoint.

The cost-benefit analysis shows that in the case
of this stand B/C=0.24 at a discount rate of 12%. That
practically means that the costs of the project are three

Table 4. Payback period for the
studied plot (p=6%,

4% and 2%)
Ta6ena 4. Pox mosphaja HOB-
Ia 3a aHAIU3UPAHY
OTTIEAHY TIOBPIIHHY

Study plot PBP
p(%) year

6 80

4 38

2 20

times higher than the receipts, and each euro of investment creates 0.24 euro of profit i.e.
0.76 euro of loss. Therefore, it can be claimed that it is economically unacceptable to in-

vest in such a stand, but just when p = 12%.

3.0

5

2.5

>

2,0

>

1,5

>

1,0

>

0,5

!

Diagram 1. Changes in B/C in relation to relative changes in C_and R, (p=12%) in the studied plot
I'padukon 1. [Ipomena oxHoca ,,KOPUCT-TPOIIAK™ HA peTaTHBHE IPOMEHE TPOIIKOBA U MPUXOa
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It is also observed that the changes of B/C dependent upon costs are described by
an exponential function. On the other hand, the changes of B/C dependent on changes of
receipts are described by a linear function (Diagram 1).

Statistical significance is verified by the t-test, correlation coefficient, determina-
tion coefficient, and Fisher’s statistics for changing of costs and receipts. It can be con-
cluded that the connection of relative and independent variable is very high R>0.95. The
ratio between explained and total variations in the regression is very high R?>0.9. The
fisher test confirmed i.e. tested the precision of the calculated correlation coefficient. That
value is also very high. Therefore, it is proved that we can have confidence in the calcu-
lated coefficient of correlation. Using the t-test the precision of the calculated parameters
was established and it is proven that the parameters are very precisely calculated in all
examples (Table 5).

Table 5. Statistical analysis for B/C
Ta6esa 5. StatistiCka analiza za odnos “’korist-trosak”

Changes in C Value Changes in R Value
R 0,949 R 1
R 0,9007 R’ 1
F-statistics 208,8 F-statistics 1,44E+33
t-statistics 3,89 t-statistics 5,587
y = 1,466 - ¢ 0-0181x y =0,002x —2,77-10"7

According to the SWOT analysis, it can be concluded that the focus in poplar pro-
duction is actually in the economic, production, market, ecologic and social aspects of
this field (Table 6).

Table 6. SWOT analysis of the research
Tabena 6. SWOT ananu3za uctpaxupama

Strengths: Weaknesses:

e intercrop " production e costly establishment of the plantation

e decrease the costs of establishment of the | ® inefficient legislation in poplar production

plantations o inefficient fertilization and pruning

‘

e focus to ,,commissioned production* o  high amounts of ,, payback“

e expand the pallet of products of poplar wood | o inadequate pricing of poplar wood

* . consuming of CO," e adverse credit developmental policy

* erosion control e unfavourable tariff policy

* establishing of shelterbelts e lack of economic information on poplar
e biomass production production

e presence of various schemes: risks of wrong
(unproductive investments in certification)
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Opportunities:

decrease rotation in poplar plantations

establish real amount of ceteris paribus in
poplar plantations

improve techniques of classification of
assortments

discover new segments of the market (new
products)

establish capacities for cellulose production

increase the investment in stands on good

Threats:

poplar production on unattractive soil for
poplar production

competition of sawmill yards
decrease the costs of soil preparation
monopoly of public enterprises
,,dumping * prices of poplar wood

unregulated ownership structure of polar
stand

prejudice on poplar wood

habitats . . . .
e ower prices of poplar wood in the countries

e introduce the auctions for selling the wood in the region

and develop e-market

e establish clusters of SME_ of poplar
production

e branding of products made of polar wood

The WO strategy (MIN/MAX), which is characterised by minimizing of weak-
nesses and maximising of the use of external opportunities, is presented as the most fa-
vourable alternative in this case.

4. DISSCUSION

The analysed characteristics, including the type of soil and age of stands are vis-
ible directions in which solutions for raising of poplar plantations in Vojvodina could be
found. Moreover, they could be efficient and profitably acceptable at the discount rate
which is the upper limit for investment in populiculture and that is 6%. Schafer (1969),
Sinden (1976) and van Oosten (2006) conducted similar researches. Profitable rota-
tions in the future have the effect of shortening the optimal rotation period, because an
investment in standing timber causes opportunity costs by delaying the establishment
of the next generation of plantations (Moog, Borchert, 2001). Plantations are very
efficient in CO, consumption, as shelterbelts, in flood control (table 5), etc. Therefore,
the state can stimulate forest owners to invest in poplar production on river banks in the
future. The plantations grown on higher quality soil types such as alluvial semigley are
more profitable (Keca et. al., 2012).

The length of rotation is a highly questionable parameter, because it depends on
the purpose of production (bio-fuel, cellulose, technical wood, protection of rivers, crops,
etc.) (Phototable 1), site class and markets. On the other hand, shorter production cycles
have better financial parameters (Rae ef al., 2004, Jain, Singh, 2000, Updegraff et
al., 2004).
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The costs of logging and assortment production make a significant expense item.
Therefore, it is necessary to reduce costs in the felling and preparation of assortments
and also in the first phase of transport (Cremer et. al., 1982, Eriksson et. al., 2002,
Zhu et al., 1998).

Regarding IRR, the results clearly show an inverse proportion between the dis-
count rate and the age of the plantation. Also, a direct proportion with soil type is present
i.e. discount rates are higher for plantations that are grown on stands suitable for poplar
production (alluvial semigley) and for shorter rotations and vice versa (Kec¢a, 2010b). In
this case the stand is over-matured.

Different authors have analyzed different PBP for poplar plantations depending on
the soil type, age of stand, plant density and climate (Dhillon et. al., 2001, Latif et.al.,
2003, McKenney et.al., 2011).

The benefit-cost ratio varies ranging from 0.4-2.8 in poplar plantations depending
on the area of research (Siddiqui, Khan, 1991, Lust 1998).

Only the application of all four dynamic methods gives solutions to investment issues
in poplar plantations in general and it is recommended for use in all investment analyses.

Losses from pests and pathogens in hybrid poplar plantations are almost avoid-
able (Minghao, Yanzhon, 2005). Environmental conditions of some years can speed
up inoculum production and cause an epidemic (Markovi¢, Karadzi¢, 2006). On the
other hand, there are many factors that affect losses which can be controlled by manag-
ers. Wounding of trees during among row treatment, thinning, undergrowth removal and
branch pruning must be reduced to a minimum. Rotation length is prescribed, but some-
times has to be extended, because of other factors such as timber demand, economic cri-
ses and so on. Managers have to be aware that longer rotation can increase development
of decaying fungi and cause a reduction of incomes.

5. CONCLUSIONS

From the previous analysis it can be concluded that:

While the discount rate is 12%, the project is unprofitable for a period of 42 years,
because the loss of about 2 160€-4a! can be noticed. The above mentioned unprofitability
is acknowledged by /RR, which is 5.51%, significantly less than the calculative discount
rate of 12%. Therefore, financing of such stands is very problematic and difficult. Posi-
tive financial effects can be reached by lowering the costs of establishing a plantation. A
decrease in costs influences the financial effect of production more than an increase in
incomes in this case. The costs can be reduced by finding a solution in the field of soil
preparation for afforestation, i.e. working operations which will show a higher level of
economic efficiency in the future. The most favourable situation is at the discount rate of
2%, where the period is 20 years for PBP. The cost benefit analyses shows that in the case
of this stand B/C = 0.24. According to the SWOT analysis, WO strategy (MIN/MAX) is
accepted as the most favourable alternative.
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The observed damages are acceptable for extensive production, but the amount of
destroyed wood volume of 3% cannot be neglected. Species like Trametes suaveolens,
Fomes fomentarius and Pholiota populnea (phototable 1, pictures 7,8), which are pres-
ent in the plantations and surrounding forests, cannot be eliminated, but good plantation
management, without a needless wounding of trees can reduce damages to a minimum.
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Jbubana Keua
Henan Keua

MPOLIEHA UHBECTHUIIMJA Y IVIAHTAKH TOMOJIE CTAPOCTH
42 TOIUHE

Pesume
Jly’)xnHa mnpoM3BOAHOI LMKJIYyCa Yy TONOJMHHUM ILJIaHTa)kKaMa MOXKE C€ PpeJaTHBHO
jeIHOCTaBHO yCK/IahuBaTH Ipema LMJbeBHMA TPOU3BOAMmE. Y mopehemwy ca aApyrum Bpcrama
npseha, koja UMajy AyXy onxoamy Opxke ce Bpahajy ynoxena ¢puHaHcHjcKa cpencTsa. Takohe,
nocToju U MOryhHOCT IprMeHe OPOjHUX ArPOTEXHUUKHUX Mepay CBPXY oBeharmba mpoy KTHBHOCTH.

V pany je npukaszaHa aHajau3a KOMEpLHUjaJIHe UCIUIATHBOCTH y3roja TOIoJIa, Ha IPUMEpPY
IIaHTaxe crapoct 42 roauue. Lluib ncTpaxkuBama je Aa ce Ha OCHOBY aHAJIM3€ TPOIIKOBA U
npuxona y nepuony on 42 roxuue, kopuimrhemeM MeToa JUHAMUYKE aHaJM3e (HETO cajalliba
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BpPEIHOCT, HHTEPHA CTOIA IPUHOCA, POK MoBpahaja HOBLA U OJHOC ,,KOPUCT-TPOIIAK), TPOBEPH
ONMPaBIAHOCT YJIOKEHUX (MHAHCHjCKUX CPEACTaBa y BEHITadKe TOMONHMHE 3acazne. [IpopadyH je
BPIIEH 3a JUCKOHTHY CTOMYy of 12%.

[InanTa)ka ce HaIa3W Ha 3eMJBHINTY ANyBHjalHH ceMuriej, Populus X euramericana cl.
1-214, pa3zmaka canmwe 6 x 3 m. Panu ce 0 jeqHoq00HO] ¥ 04yBaHOj CACTOJUHH, TIOTIIYHOT CKOJIOMa
(0,7), xoja je cpeame HeroBana. Tumosomika MPHUIATHOCT je IIyMa TOIMOJE Ha alyBHjaTHOM
CEMMTIJIejy. OCHOBHA HAMEHA CACTOjUHE je MPOM3BO/IHA TEXHUIKOT APBETA.

IIpu nuckoHTHO] cTomu ox 12%, mpojekaT je 3a Tpajamke MPOU3BOIHOT IUKIyca o1 42
FOJIMHE HEUCIIATUB M Oenexu ryoutak ox —2 161.99 € ha''. Tlosutusan edekar ce Genexu TeK
NPUMEHOM JUCKOHTHE cTore o 4% u 1o 3 100 € ha™'.

WnTepna cromna npunoca je 5,51%, mTo je 3HaTHO UCIIOA KaJIKyJIaTHBHE JUCKOHTHE CTOIIe
on 12%, na 6u puHaHCHpame MpojexTa ToMohy HEeKOT KpeIUTHOI apaH)KMaHa OUII0 IPAKTUIHO
Hemoryhe o oBuM yciouma. VIHTepHa cToma IpuHOCca je BUIIIa 3a 3acajie KOju Cy MOAUTHYTH Ha
CTaHHMIITHMAa KOja BHIIIE OATOBapajy ToHosiama (ajlyBHjaJIHH CEMHMTIJIE)), Kao U 3a Kpahe onxonme
1 00pHYTO.

Opnnoc xopuct-Tpomak je 0,24, a aHanM30M pe3ynTaT poka moBpahaja HOBIA IOILIO
ce 10 3aKkJbydKa Jia je MPaKTHYHO HENPHUXBATFHBO (PMHAHCHpPATH CACTOjUHY Ha OBaj HAYHH
npuMeryjyhn TUCKOHTHY cToty of 6%. jeAMHH MPUXBAT/BUB CICHAPHO MPEICTaB/ba yIoTpeda
JIACKOHTHE ctone o 2%, kaaa pok noBpahaja HoBua u3Hocu 20 rogmHa. Moxe ce TBPOUTH 1a
je eKOHOMCKHU HEOIpaBJaHO yJaraTd y IPOjeKTOBaHE CACTOjJUHE, aJld CaMoO y Clydajy Kaja je
JpyLITBEHA LieHa kKanuTana 12%.

[Ipumeheno je na ce mpomena B/C 'y 3aBHCHOCTH OJ IPOMEHa TPOIIKOBA, OABHja IIO
eKCMOHEeHIINjatHo] GyHKIMjH, a mpoMeHa B/C y 3aBUCHOCTH o1 TpOMEHa IPUXO0/1a 1O JIMHEAPHO]
byHKIU)H.

Moe 3aKJby4UTH Jia je MOBE3aHOCT 3aBHCHE M HE3aBHCHE NMPOMEHJBHBE jaKO BHCOKA
R>0,95, na je omHoC 06jalImbeHuX ¥ YKYTHUX BapHjalluja y 1aTUM perpecrjama jako BUCOK R?>0,9.
OGumepoBum tectoMm (F-ctatuctukom) moTBphyje ce, Tj. TecTHpa MPEHU3HOCT H3padyyHaTOT
koeduIrjeHTa Kopenaiuje u taj 6poj je jako BHCOK, MITO I0Ka3yje YHHEHHILY a C€ MOXKE HMATH
noBepema y u3pauyHatu koedpuuujeHT Kopenauuje (R). T-tectoMm je yTBpheHa Mpenu3HOCT
U3padyHaTHX apaMeTapa u JoKa3aHo je Ja Cy napaMeTpH MPelHu3HO H3padyHaT.

AHaiM3a UCIJIATHBOCTHU 32 YETHPHU TeCTHpaHa (akTopa rokaszaia je Ja MoCTOjU J10CTa
IpaBuJIHa 3aBUCHOCT H3Meby IIPOMECHE KBaJIMTETA CTAaHUILITA, Z[y)Kl/lHe OIIXOAHKkE U BCIWYUHE
tectupanux NPV, IRR, R u PBP. 3acaay NOJUTHYTH HA KBAJUTETHUJUM 3€MJBHIITHMA, Ka0 IITO
Cy aJlyBHjaJIHU ceMuriej Omim ¢y (GMHAHCHjCKU UCIIATHBUjU y OJHOCY HA OHE NMOAUTHYTE Ha
3eMJBHILITHMA KOja HUCY TONOJIMHA, Ka0 HIP. 0/f TIej U LpHUILIE.

Ha mocmartpaHoM JoKanuTeTy youeHe cy: Trametes suaveolens, Fomes fomentarius and
Pholiota populnea, xoje y3pokyjy Hajpehe mteTe (Ha 3% o ApBHE 3alpeMUHE) U HA Ta] HAYUH
yMamyjy KBaJIUTET APBETa M TPajHO OomITehyjy HajBpenHU]je NeoBe cTada.
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