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Fruit growing could be one of the most adequate re-
sponses to further abandoning of agricultural produc-
tion in the marginal areas. The walnut (Juglans regia
L.) is one of numerous fruit kinds that could be gro*'n
in these areas. Northeast Slovenia has mixed Alpine
and continental climate favourable for walnuts gro\\'-
ing. The danger of late summer frosts can be avoided
by planting the varieties with very late vegetation start.
Since orchard maintenance costs are low, they are pro-
ductive over 40 years, and production is not labour-
intensive, thewalnut production appeals to many farm-
ers, part-time farmers and investors. On the other
hand, introduction of intensive walnut growing is ham-
pered by very late full yields (in year'7'or even later).
Compared with other fruit kinds, walnut is not very
labour-intensive; furthermore, all parts of the tree can
be used: nuts in nutrition, leafs and roots in pharma-
ceutical industry and wood in furniture industry. Wal-
nut growing is thus interesting for:
- nut production (intensive orchards)
- combined walnut orchards for nut and timber

wood production
- orchards for timber wood production (agro-

forestry).

The Slovene walnut industry is small. According to the
Statistical Yearbook of Slovenia (1998), there were
100493 walnut trees in 1997. Most of walnut trees are
individual trees in baclryards, gardens and extensive
orchards. The average yield in 1997 was 9,2kgper tree,
which could be attributed to poor cultivation of wal-
nut trees. Slovenia boasts of good climate and soil con-
ditions for walnut growing and this is why Slovene
walnut industry has plenty opportunities for its further
expansion. According to SOLAR (2000), there are 80
hectares of newly established walnut orchards. Size of
those orchards varies between 0,3 and 5 ha, with over
9000 walnut trees planted. Over 25000 walnut trees
have been planted in backyards, gardens, and exten-
sive orchards and in tree avenues. The yields in newly
established orchards are between 2000 - 3000 kg per
hectare. The Slovene walnut producers (and produc-
ers of other nut fruits) have their own association
within the Slovene Society of Nut Producers.

Establishing and managing a walnut orchard requires
making of numerous economic decisions over the long
productive life of walnut trees. The crucial decision
appears to be whether to grow walnuts in the first
place. The next set of decisions refers to the orchard

desi_e-n. its location, walnut varieties, spacing, irrigation
and soil management. It is also very important to con-
sider economic issues before making any management
decision. This is why a feasibility study must be con-
ducted before the walnut orchard establishment. The
feasibiliry study should answer the following questions:
- What are the expected revenues?
- What resources are needed and what resources are

available?
- What are the associated costs?
- How much profit can be made? (RAMOS et al.,

1ee8)

The objective of this study is to determine the costs of
a walnut orchard establishment, costs of walnut pro-
duction and to calculate revenues and indicators of
investment effectiveness. Due to the fact that the in-
tegrated fruit production is currently a prevailing trend
in Slovene fruit growing, its corresponding production
technology was used in building up the model.

METHODOLOGY

Different methods of costs determination are used in
farm management. All the methods include calcula-
tions of input quantities applied in the production pro-
cess. A widely accepted method in farm management
is simulation modelling. The Agricultural Institute of
Slovenia is already using this method for cost model
simulations for different agricultural products. The
costs are estimated by using the deterministic static
simulation model. The main caveat of the calculations

Figure 1: Calculation of costs and economic indicators with
the simulation model
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Table 1 Required material and labour standards for fence

building around the orchard

Pillars

Fence wire

Barbed wire

Support wire

Hole boring

Tractor labour

Human labour

'l 15 m per hectare

461 m per hectare

461 m per hectare

97 Kg per hectare

4.6 Hours per hectare

9.2 Hours per hectare

112 Hours per hectare

Source: Jerid et. al. , 1998

a) Soil preparation

Cleaning,levelling and deep ploughing is usually per-
formed by the bulldozer. The amount of hours re-
quired for this operation depends of the size of the
parcel, the slope and time required for cleaning and
levelling. This is why it is very difficult to determine
the average amount of required bulldozer hours.
According to JERIC et. al. (1998), the average num-
ber of hours required for soil levelling and deep
ploughing is 44 hours per hectare. Total amount of
bulldozer hours required can hence be obtained from
equation 1 (see the appendix).

The standard agricultural tractor performs fertiliser
distribution. Hours required for the fertiliser distribu-
tion depend on the size of the surface and the amount
of the fertiliser (see equation 2 in the appendix).

The pre-planting cultivation (harrowing) is taking
place after the processes offertilising and deep plough-
ing have been completed. The time required for har-
rowing is defined in equation 3.

b) Fence building

A fence must be built to protect the orchard against
all possible damage that can be inflicted on young trees
by rabbits, deer and other animals. The fence construc-
tion clearly represents an additional cost in the pro-
cess of orchard establishment.

Total quantity of inputs required for fence building
amounts to values from Thble 1 multiplied by the to-
tal orchard surface (P).

cl Planting

The number of trees depends on distances between
rows and distances between trees in rows. Time nec-
essary for planting depends on the number of trees and
planting standard (equations 4 and 5).

Other inputs required for planting:
- Stocks (number of stocks equals number of trees)
- Iractor labour transport (estimated - 27,7 hours)
- Organic fertiliser - manure (MANURE = P *

18000 kg)

d) 0rchard management in juvenile years (years with no yield)

One of the main traits of all walnut species is very late
beginning of the first yields. In the model, the first es-

timated yield is expected in year '8'. Costs of orchard
management in the first seven years are therefore in-
cluded in investment costs (costs of orchard establish-
ment). The mathematical equations used to calculate
times and amounts of inputs are the same as in the
walnut production model. The value of the yield in the
first years is deducted from the costs of orchard estab-
Iishment.

Model of walnut production

The extent of walnut production costs largely depends
upon the amount of inputs used. These amounts are
estimated by technological model and are presented
in the technological chart. The working operations,
which are required in the process of integrated walnut
production, are shown in Figure 3.

a) Fertilising

A standard agricultural tractor with appropriate imple-
ments (machines for fertiliser distribution) performs
potassium and phosphorus fertilisation. The following
inputs are required:
- machinery labour (tractor and fertiliser distribu-

tor)
- fertiliser

The machinery standard requirement can be derived
from equation 6.

In orchards with integrated production the amount of
the fertiliser is estimated on the basis of chemical soil
analysis. Since that amount varies and depends on the
actual potassium and phosphorus amounts in the soil
on different parcels, fertiliser quantities used in the
model are estimated by considering the annual nutri-
ent seizure from the soil (yield). However, the levels
of nutrient elements should not exceed C levels in the
integrated fruit production.

b) Soil management

Northeast Slovenia is characteristic for sufficient mois-
ture (rainfall), which enables a combined process of
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Table 2 Costs of walnut orchard establishment Table

&.
Yid

Nut

lnvr

0ut

Tot

Dg

Crt

Cq

Cq

Ba

Sa

NP

KA

Bo

Mi

t-,_

F:r

Tc

0RCHAHD SURFACE (S|ZE) :
DISTANCES BETWEEN ROWS :
DISTANCES lN B0WS =
STATE SUBSIDIES FOH ORCHARD RENEWAL

1,0

10,0

8,0

278.400

ha

meters

meters

SIT

SIT/kg, l, hourCosts kg, l, SIT SIT

l.Soil preparation

Soil analysis (4 samples)

Bulldozer

NPK 0:20:30 fertiliser

Machinery intake

Human labour

2. Fence

Pillars

Fence wire nfarmera

Barbed wire

Support wire

Hole boring

Machinery labour

Human labour

3. Planting and orchard care in year'l'
Plants

Manure

Support stocks

Binding material

Grass seeds

Grass sowing

Cuprablau

Captan

Copper dithane

Herbicide (boom effect)

Machinery intake

4. 0rchard management in year'2'

5. 0rchard management in year '3'

6. 0rchard management in year'4'
7. 0rchard management in year'5'
8. 0rchard management in year'6'

9. 0rchard management in year'7'
Total costs :

- value of yield in years 'l-7

Costs of orchard establishment
-state intervention for orchard renewal

INVESTMENT COSTS (I)

4,0

44,0

2.000,0

18,2

51 ,0

1 15,0

461 ,0

922,0

97,0

4,6

9,2

112,0

125

18.000,0

125

1,0

36,0

1,2

1,0

1,0

1,0

1,7

27,1

3.500

5.200

33,6

1.986

700

800

328

27,38

178

2.061

1.986

700

3.500

5

80

720

790

r.986

674

1.149

1.277

1.955

1.986

I 56.500,0

278.400,0

14.000

228.800

67.200

36.145,2

35.700

92.000

151.208

25.244,36

11.266

9.508,2

18.271,2

78.400

546.875

90.000

r 0.000

720

28440

24.09,68

674

1.149

1.277

3.258,3

54.919,5

97.386,3

104.686,27

1 23.993,87

108.286,2

149.893,9

r 98.893,9

2.187.231
-1 56.500

2.030.73r

-278.400

1.752.331

8.414

Source: Bozman et. al. (2000)
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RESULTS

Calculation of the Model Using Computer
Spreadsheet Programmes

The computer spreadsheet programme was used in
building up the model. Input quantities used were cal-
culated and multiplied by their prices. Average prices
on the Slovene agricultural input market were em-
ployed here. The model represents the empirical ba-
sis from which several model calculations were derived:
- costs of orchard establishment
- costs of walnut production (walnut production

enterprise budget)
- investment analysis (cost-benefit analysis)

Results of the sub-model of orchard establishment are
derived from calculation of the costs of walnut orchard
establishment. All calculations pertain to one hectare.

The result of the sub-model production is the walnut
production enterprise budget.

Fixed costs were calculated for a hypothetical4 ha
supplementary (part-time) fruit farm with only one
family member fully employed on the farm. The break-
even analysis shows the break-even yield of 1BB4 kg/
ha (the price for nuts in shell = 300 SIT/kg) which can
easily be achieved with the current technology prevail-
ing in intensive walnut orchards.

This computer spreadsheet program also enables cost-
benefit analysis and calculates net present values by
several different discount rates. Equation 1' deter-
mines the computation of net present values (NPV):

NPV = -I +:(CF/(1 + r)' (1')
Where:
NPV - net present values
I - investment costs (cost of walnut orchard estab-

lishment)
CF - annual cash flows (assumption: constant annual

cash flows)
r - discount rate
t - year

Thbles 4 and 5 show net present values calculated at
different prices and different yields.

The interpolation method was used for computing the
internal rate of return (IRR):

IRR = A + ((B-A) - C/ (C_D))
Where:
A - the highest discount rate that still results in

positive net present value (A = 2lVo)
B - the lowest discount rate that already results in

negative net present value (B : 227o)

(2')

Table 4 Net present values with sensitivity analysis (yield = 3000 kg / ha)

C.

D

IR

Th
prr

pn
ral
ar(

10

\1'a

inr

Mr

TT

oI
TT

pr
on

Tai

brt

discount rates
0utputprice 8% m 16Yo 18Yo 22o/o 24o/o

200

250

300

350

400

936.418 -984.400 -1.104.962 -1.194.385 -1.262.826

2.725.110 482.458 131.604 -128.629 -321.801

4.513.802 1.949.316 1.368.'t71 937.121 607.224

6.302.494 3.416.173 2.604.737 2.002.884 1.542.248

8.091.186 4.883.031 3.841.304 3.068.640 2.477.273

-1.316.645

-484.422

347.801

1 .1 80.024

2.012.247

-1.359.957

-61 0.467

139.022

888.512

1.638,002

-1.395.51 0 -1.425.1 90

-713.931 -800.305

-32.352 -175.419

649.226 449.466

1.330.805 1.074.352
Source: Bozman et. al. (2000)

Table 5 Net present values at the price Cy=300 SlTi kg with sensitivity analysis (effect of different yields on the net
present value)

discount rates

227o18o/oI 67014Yo12o/o 20Yo10o/oYield

1 500

2000

2500

3000

3500

4000

878.754

2.090.437

3.302.r 19

4.513.802

5.72s.485

6.937.1 67

-r.031,688

-38.020

955.647

r.949.3r 6

2.942.983

3.936.651

-l 14.826

-307.1 60

530.505

r.368.r7r

220.583

3.043.502

-1.228.143

-s06.786

215.170

937.127

r.659.084

2.38r.041

-r.292.969

-659.57 1

-26.173

607.224

1.240.621

r .874.01 I

-1 .343.47 4

-779.715

-215.957

347.80r

91 1.559

1.475.318

-1.384.1 19

-876.405

-368.69r

139022.4

646.736

1 .1 54.450

-1.417.483

-955.172

-494.062

-32.352

429.357

8.91 1.067

-1.445.335

-1.022.030

-598.724

- 1 75.41 I
247.886

671.191
Source: Rozman et. al. (2000)
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tant walnut producing countries (USA, France, Rus-
sia) where production is almost completely mecha-
nised. The small size of Slovene fruit farms is a con-
tributing factor that results in high fixed machinery
costs per hectare (unit). Use of mechanisation in wal-
nut industry should, therefore, be conducted in form
of "machine communities". This could be a difficult
task for Slovene walnut producers since the walnut
orchards are scattered all over the country. This is why
the share of labour costs is likely to remain high.

The enterprise budgets resulting from the model are
just estimates, and can only serve as orientation in pre-
paring the actual enterprise budgets and planing in
fruit farm management. However, the developed com-
puter model can easily be tailored to actual circum-
stances on individual farms (by changing the input
parameters).

It is our firm belief that structural changes in favour
of walnut production should be connected with struc-
tural policy measures due to very high investment
costs. This should be complemented with strong edu-
cational activity of the Agricultural Extension Service
since the technology of walnut production is, to some
extent, specific and sophisticated technological proce-
dure (especially for former livestock producers).

CONCLUSIONS

The static simulation model was developed in this
study to enable the comparative cost analysis in inte-
grated walnut production. The static simulation cost
model consists of two sub-models, one for orchard es-

tablishment (investment costs calculation) and another
for walnut production (production costs calculation).
The analyses showed that walnut production may be
economically viable provided the expected yields
(around 3000 kg/ha) are achieved and yields sold for
the expected price (300 SIT/kg). The deterministic
simulation model facilitates calculations for different
planting systems (different tree densities) and differ-
ent technologies. Some other advantages, such as pos-
sibility of timber sale after the end of walnut orchard
productive life cycle, were not taken into account in
constructing the model. The walnut production could,
therefore, be a good production strategy for both part-
time and full-time (small-scale) farmers. It must also
be stressed here that the technology used in building
up the model is fully intensive under the Slovene cir-
cumstances. The intensity can be a crucial factor in

compiling the total costs of production. It is also clear
that orchard owners must have a very good manage-
ment and marketing skills to undertake the functions
of planning, implementation and control. In this light,
the static simulation model developed here could pro-
vide us with an extremely useful tool in making sound
farm management decisions in walnut industry.
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MISCELLANEOUS

List of equations used in the model:

BD=P*44
Where:
BD - bulldozer hours required per hectare
P - total orchard surface (hectare)

TIME FOR FERTILISING :
=!,2*P*Cap*NPK/V (2)

Where:
P - total orchard surface
'Cap 

- capacity of the fertiliser distributor (hours per
hectare)

NPK - amount of fertiliser needed (NPK = nitro-
gen, phosphorus and potassium)

V - capacity of the fertiliser tank (1, kg)

(1)
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Jernei Turk, Crtomir Rozman

Ekonomika integralne proizvodnje oraha u sjeveroistodnoj Sloveniji

saZrrnr
Proizvodnja vo6a smatra se ekonomski prihvatljivom poljoprivrednom aktivno5du, posebice u
podrudjima u kojima je napu5tanje poljoprivredne proizvodnje postalo veliki problem. Zbog visoke
razine samodostatnosti proizvodnje jabuka, te niske samodostatnosti proizvodnje drugih vrsta voia
u Sloveniji, za male uzgajivade voia je diverzifikacija u proizvodnji dobra poslovna prilika. Orah
je jedna od brojnih voinih vrsta koje se mogu uzgajati u rubnim podrudjima. Medutim,
poljoprivrednicima su potrebne pouzdane informacije o ekonomskoj opravdanosti proizvodnje
oraha prije ulaganja u vo6njak.

U okviru istraZivanja za ovaj rad izraden je statidki simulacijski model kako bi se omogudila
poredbena analiza troSkova integralne proizvodnje oraha. Buduii daje integralna proizvodnja voia
danas prevladavaju6i trend u slovenskom voiarstvu, za model je rabljena odgovarajuia tehnologija
proizvodnje.

Procjena ukupnih tro5kova predstavlja osnovicu za izra(tnavanje i proizvodne todke pokriia u
modelu. Utjecaj razliditih priroda na cijenovnu todku pokrida procjenjuje se pomo6u analize
osjetljivosti. Prosjedni godi5nji novdani tokovi procjenjuju se temeljem modela za izra(un
proizvodnih tro5kova. Primjenom analize troikova i koristi, na koncu se izradunava sada5nja neto
vrijednost i interna stopa rentabilnosti kako bi se mogli ocijeniti financijski aspekti odredenog
investicijskog projekta y ezanoguz proizvodnju oraha.

Kljudne rijedi: orah, upravljanje, gospodarstvo, simulacija, model
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