10.5937/WBJAE2502195P WBJAERD, Vol. 7, No. 2 (109-268), July - December, 2025

ECONOMIC EFFECTS OF WINE AND DRIED PLUMS PRODUCTION
AT THE AGRICULTURAL HOLDINGS IN SERBIA!

Mladen Petrovi¢?, Marko Jelo¢nik®, Jonel Subi¢*
Abstract

Agriculture and food production are among the most common economic activities
in Serbia and are primarily carried out on family farms. The small average size of
these farms, along with other structural characteristics, affects their productivity,
limits their competitiveness in local and regional markets, and poses challenges to
their overall sustainability. Consolidation of economic capacity, while maintaining
market competitiveness regardless the type of agricultural production, can be
achieved through joint investments and coordinated business operations of
multiple farms organized under a legal entity such as an association, cooperative,
or cluster. This paper presents a positive example of such collaboration, involving
several farms engaged in fruit and grape production and processing, united within
an agricultural cooperative in the Toplica District of southern Serbia. The study
aims to demonstrate that economic barriers preventing individual farms from
entering new business ventures can be overcome through joint investment. The
methodology applied follows standard approaches for assessing the economic
efficiency of investments. The results indicate that joint investment in grape and
plum processing can be economically justified, both with and without the use of
state subsidies.
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Introduction

The cultivation of fruits and grapes, as well as their subsequent processing, has a long-
standing tradition and plays an important economic role in Serbian agriculture (Mili¢
et al., 2011; Jelocnik et al., 2024a; Kljajic et al., 2024). Serbia possesses suitable
natural resources and favorable climatic conditions for fruit and grape production
across nearly its entire territory (Vujadinovi¢ Mandi¢ et al., 2022; Stojanovic¢, 2022).
Specifically, among the available fruit species, more than 50% are plums, making
them the dominant stone fruit. Plums are cultivated on nearly 75,000 hectares, mostly
in extensive orchards, which ranks Serbia the first in Europe in terms of plum-growing
area. Estimates indicate that over two-thirds of total plum production is used for
strong alcoholic beverages (rakija), about one-quarter is consumed fresh, and slightly
more than 5% is dried. Despite its economic significance and historical status as one
of Serbia’s top exporting agri-food products, plum production and processing today
primarily serve the domestic market (Matkovié, 2015; Cosié et al., 2021; Dimitrijevié
et al., 2022; Gruji¢ Vuckovski, Nedeljkovi¢, 2023).

Regarding grape production and processing, grapes are cultivated on nearly 25,000
hectares, although vineyard areas have been gradually decreasing. Serbia is currently
experiencing a wine production boom, with almost 500 registered wineries. The
approximate ratio of domestic to imported grapes used in wine production is 60:40.
In general, wine grape varieties occupy a larger share of vineyard areas than table
grape varieties, which account for less than 10% of the total. White wine varieties
dominate over red wine varieties (Korac et al., 2012; Mili¢ et al., 2016; Jelo¢nik at
al., 2024b; Jelo¢nik et al., 2025).

Family farms are the predominant type of agricultural holdings in both sectors
under consideration in Serbia, reflecting the country’s traditional structure of
agricultural production and the central role of small-scale farms in the national
agri-food system (Radosavljevi¢, 2015; Vasiljevi¢ et al., 2017). These small farms
also less frequently insure their production, as evidenced by the fact that only 12—
15% of total crop production is insured in Serbia. Additionally, a characteristic of
small farms is that, due to the fragmented land parcels typical of such holdings,
transportation costs are consequently significantly higher (Petrovi¢ et al., 2020;
Savi¢ et al., 2020). Based on the total number of holdings with utilized agricultural
land (over half a million), approximately 10% are engaged in grape production,
while more than one-third are involved in plum cultivation to some extent.
Currently, the average producer manages about 0.35 ha of vineyards and slightly
over 0.4 ha of plum orchards (Keserovic, 2025).
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Although the average farm engaged in grape or plum cultivation is economically
weak and primarily involved in extensive production, certain changes have occurred
over the past decade (Bulatovi¢ et al., 2013; Mili¢ et al., 2018; Anti¢, Bulatovic,
2023). Many farms have undertaken the renewal of old orchards and vineyards,
establishing new plantations managed according to intensive plum and grape
cultivation practices. At the same time, many of these farms have expanded into
processing activities, including wine and fruit brandy production (e.g. rakija), plum
drying, and the preparation of jams and juices. This shift in production objectives
has encouraged producers to adopt new varieties, implement modern training
systems and technical solutions, primarily equipment for specific agrotechnical
practices and mechanization, obtain relevant certifications, and upgrade various
elements of infrastructure and logistics. Additionally, they have invested in
functional processing facilities equipped with advanced technology (Milosevic,
Milosevi¢, 2018; Bulatovi¢, 2020; Nikoli¢ et al., 2021; Markovi¢, 2024). These
producers have also shifted their production approach, moving from a sole focus
on maximizing yields to mastering the techniques required to achieve and manage
the quality of agri-food products.

However, the majority of agricultural holdings engaged in grape and fruit cultivation
and processing are small in size and economically too weak to invest in advanced
production, both in terms of quality and volume, or even to access available credit
lines. Consequently, they are often unable to move beyond natural consumption at
the farm level (including family and friends) to meet local market demand. As a
result, despite Serbia’s favorable natural and climatic conditions for fruit and grape
production, yields at individual family farms remain well below potential, reflecting
extensive production and processing arising from small-scale, often semi-hobby
operations (Narandzic€ et al., 2023).

An interesting fact is that, at the national level, there has been a moderate but
noticeable increase in the number of distilleries and wineries, most of which are
small-scale family businesses (Leki¢ et al., 2018; Adzi¢, 2023). These producers
are capable of creating high-quality and flavorful products, but only in quantities
sufficient to serve a limited geographic niche. Due to both internal and external
economic constraints, they are not in a position to significantly expand production
in the short term, leaving many local consumers unable even to taste and evaluate
their products (Valci¢, Zari¢, 2022).

One possible way forward is for small farms to benefit from collective action
through producers’ groups, associations, or cooperatives. By pooling production
capacities, available technology, and capital, these farms can surpass the critical
threshold, transforming certain agri-food products from being virtually anonymous
on the market into recognized players at the local or regional level (Parausi¢, 2018).
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Joint business ventures are officially recognized and supported in Serbian
agriculture. Several state and international programs or funds, offered by competent
ministries, primarily the Ministry of Agriculture, Forestry and Water Management
and the Ministry of Rural Welfare, as well as relevant agencies and organizations,
encourage collective production by farms across different agricultural sectors.
These initiatives aim to enhance production and product competitiveness through
teamwork, rather than supporting individual agricultural holdings alone (Subi¢,
Jelocnik, 2021; Puri¢, 2022; Jelo¢nik et al., 2023).

The main objective of this study is to conduct an economic analysis of a group
(cooperative) investment aimed at expanding production and processing capacities
related to plum (plum drying) and grape (wine production) cultivation, both with and
without the use of state financial support.

Methodology

The methodological framework employed in this study involves commonly
used methods for assessing the economic efficiency of agricultural investments.
Specifically, dynamic methods, such as Net Present Value (NPV), Internal Rate of
Return (IRR), and Dynamic Payback Period are applied, fully accounting for the
time value of money (Subi¢ et al., 2017; Subi¢ et al., 2021; Jelocnik et al., 2022a;
Jelo¢nik et al., 2022b). The planned investment is evaluated under two scenarios.
The first scenario does not include state subsidies, while the second considers
two forms of state support: regular support, where 40% of the total investment
is refundable, and support for legal entities operating in marginal areas, where
up to 50% of the investment may be reimbursed. The analysis is based on data
obtained through in-depth interviews with the cooperative’s management during
the 2023/2024 production year. The data and resulting analyses are presented in the
corresponding tables, with values expressed in euros (EUR).

Results with Discussion

The available natural resources, along with favorable edaphic and climatic conditions,
support fruit growing and viticulture in southern Serbia. This region achieves a
surplus in these agricultural sectors, particularly in the production of apples, plums,
and grapes (Stevanovic¢ et al., 2018).

The observed legal entity, a cooperative, is located in the southern part of Serbia
and has been operational for nearly two decades. It currently unites 10 members and
several contractors. The cooperative has access to 25 hectares of young vineyards and
orchards, planted in recent years, along with complete mechanization and processing
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equipment, as well as suitable production facilities (primarily rented). No external
labor is employed.

The cooperative’s main business focus is fruit, predominantly plums and grape
production and processing. Plums are processed into alcoholic beverages (rakija)
or dried, while grapes are used for wine production. All products are sold on the
local market.

The cooperative now aims to expand its business operations. Two financing scenarios
are considered: funding the entire investment through its own assets combined with
external sources (commercial credit), or partially financing the investment through
available state support. The study evaluates the overall impact of the investment on
enhancing the cooperative’s business sustainability and examines the potential effect
of the programmed state support for these purposes. Initially, expansion assumes
self-financing supplemented by a credit line. Furthermore, the analysis explores the
outcomes if the cooperative would like to apply for state support from the relevant
Ministry under the cooperative development program.

In general, the invested assets will be used to purchase necessary equipment or to
replace obsolete machinery and mechanization used in grape and plum production
and processing (Table 1.).

Table 1. Investment object

Total (with VAT),

no. Element in EUR
I |Facilities 0.00
1 |- 0.00
Il | Equipment and mechanization 125,564.61
1. | Tractor (small for orchards) 4WD with cabin 27,900.00

Equipment for plums processing

2 (primarily washing line and destoning machine) 1352542
3. | Small modular dryer (with burner on natural gas) 10,479.41
4. | Planting drill (as part of tractor set) 3,667.53
5. | Mulcher 2,508.47
6. | Multi-practitioner distillery (200 1) 25,911.86
7. | Grape processing equipment 9,489.25
8. | Wine making equipment 32,082.66
Total 125,564.61

Source: Petrovic et al., 2025.
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Table 2. Total investment

no Element Entered assets New Total Share in total
' investment investment | investment (%6)
| Fixed assets 4,237.29 125,564.61 129,801.90 90.91
1. |Facilities 4,237.29 0.00 4,237.29 2.97
o |Equipmentand 000|  12556461| 12556461 87.94
mechanization
1 PWC 423.73 12,556.46 12,980.19 9.09
Total 4,661.02 138,121.07 142,782.09 100.00

Source: Petrovic et al., 2025.

A part of the investment (30% of the total value) will be covered by the
cooperative’s own resources, while the rest will be financed through an
appropriate credit line. In the subsequent analysis, the effects of the state subsidies
obtained for this purpose will be presented. It is expected that, following the
implementation of the investment and its continued utilization, the cooperative
will achieve stable profits and enhance its overall business sustainability.

The total investment, including the required Permanent Working Capital (PWC), set
at 10% of the initial amount, and certain assets contributed by the cooperative, is
approximately 140,000 EUR (Table 2.).

Regarding investment financing, as mentioned earlier, the cooperative will borrow
a part of the required assets from a commercial bank under favorable conditions,
including an effective interest rate of 6%, equal annuities, a five-year loan term, and
a one-year grace period. The sources of investment financing are presented in the

following table (Table 3.).

Table 3. Sources of investment financing

no. Element Entered assets . New . Total . Share in total
investment investment | investment (%)
| Own resources 4,661.02 38,176.66 42,837.68 30.00
1. |Fixed assets 4,237.29 25,620.20 29,857.49 20.91
2. |PWC 423.73 12,556.46 12,980.19 9.09
i | Bxternal 0.00 99,944.41 99,944.41 70.00
resources
1. | Fixed assets 0.00 99,944.41 99,944.41 70.00
Total 4,661.02 138,121.07 142,782.09 100.00

Source: Petrovic et al., 2025.
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The economic justification of the planned investment can be analyzed by considering
or estimating the outcomes expected from its implementation and subsequent
exploitation. The projected revenues derived from the investment (without state
support) are presented in Table 4. Similarly, the structure of total costs supporting the
investment and the cooperative’s business operations is shown in Table 5. Since the
credit line is approved for five years, all datasets are assumed and calculated for the
same period.

Simultaneously, the dynamics of projected revenues and incurred costs have been
assumed to reflect changes in the yields of agri-food products and the associated
production costs, rather than remaining constant over the observed years. This is due
to the anticipated increase in yields from the cooperative’s vineyards and orchards,
providing additional raw materials for processing. To some extent, the utilization of
the implemented investment’s capacities is expected to gradually rise in line with
the increased inflow of raw materials. Meanwhile, selling and purchasing prices are
assumed to remain constant throughout the observed period.

According to Table 4., by the fifth year, projected revenues are nearly 11.7 times
higher than in the initial year of investment operation. With reference to Table 5.,
changes in the structure of total costs are also evident, primarily due to a more
pronounced increase in material costs, whose share rises from 33% to 48% over the
observed period, mainly reflecting their rapid growth in absolute terms. Apart from
depreciation and interest, other categories of variable costs increase in line with the
higher volume of processed raw materials. Overall costs are projected to increase by
77% during the observed period.

Determining or estimating all revenues and costs associated with the investment is
necessary for the preparation of the Income Statement (Table 6.).
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Years
no. Costs I T m vV Y;
| | Material costs 1723300 3246012| 47.960.74| 4259852| 44504.15
g, |Costsofused 17233.00| 3246012| 47.960.74| 4259852| 44504.15
production material
Il | Intangible costs 3550500| 4643735 48503.85| 4882467 49,120.98
1. | Depreciation 12,66239| 12066239| 12,662.39| 12,662.39| 12,662.39
2. | Labor 19,66049| 2360339| 25570.34| 27537.29| 29,504.24
3. |Interest 0.00 5,819.43 433638 2,762.33| 1,091.69
4, |Costsofproduction | 5144, 205080|  403622| 3964.14| 3964.14
SErvices
5. CO;:;r intangible 104418 130225  189852| 189852| 189852
Total 52,82908| 7889746| 9646458| 9142319 9362513
Source: Petrovic et al., 2025.
Table 6. Income statement after implementing the investment
Years
no. Element I T m v, v
I | Total incomes 2372881| 62288.14| 11652542| 176,271.19| 276,271.19
1. |Selling incomes 2372881 62,28814| 11652542| 176271.19| 276.271.19
5, | Otherincomes 0.00 0.00 0.00 0.00 0.00
(subsidies)
Il | Total expenditures | 52,829.08| 78,897.46] 96,46458| 9142319| 93,625.13
7, |Business 52,82008| 73,07804| 9212820| 88,660.86| 9253344
expenditures
11 |Material costs 17.233.09| 32460.12| 47960.74| 4259852| 44,504.15
Non-material
12, |costs without 2293359| 27,955.53| 31505.07| 33399.94| 35,366.89
depreciation and
interest
13. | Depreciation 12662.39| 1266239 12,66239| 1266239| 12.662.39
o, | Financial 000| 581943 433638| 276233 1,091.69
expenditures
21, |Interest 000| 581943| 433638 276233| 1,091.69
Il | Gross Profit (ILI) | -29,10027| -16,609.33| 20,060.84| 84,847.99| 182,646.05
IV |Tax Income (15%) | -4365.04| -249140| 3000.13| 12,72720| 27,396.91
V| NetProfit (II-IV) | 24,73523| -14117.93| 17,051.71| 72,120.80| 155249.15

Source: Petrovic et al., 2025.
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Table 7. Economic flow

Year
no. Element Zero moment 1 3 n 5
| Total Revenues 0,00 23,728.81 62,288.14 116,525.42 | 176,271.19| 355,741.31
1. | Total Incomes 0,00 23,728.81 62,288.14 | 116,525.42| 176,271.19| 276,271.19
Salvage value 0,00 0.00 0.00 0.00 0.00 79,470.12
2. | 2.1. Fixed assets 0,00 66,489.93
22.PWC 0,00 12,980.19
Il | Total Expenditures 142,782.09 35,801.65 57,924.24 82,474.93 88,725.67 | 107,267.95
Investment value 142,782.09
3. | 3.1.Infixed assets 129,801.90
32.InPWC 12,980.19
4, ge";:zc‘:;;l;?]“;n dinterest 000| 4016669| 6041564| 7946581| 7599847| 79871.05
5. | Tax income 0.00 -4,365.04 -2,491.40 3,009.13 12,727.20 27,396.91
111 | Net cash flow -142,782.09 -12,072.83 4,363.89 34,050.49 87,54552 | 248,473.36
Source: Petrovic et al., 2025.
Table 8. NPV and IRR
Zero Years .
no. Element moment 0 M n v v Cumulative
0 1 2 3 4 5 6 7 8
Net cash flow
1. | (economic flow), -142,782.09| -12,072.83 | 4,363.89 | 34,050.49 | 87,545.52 | 248,473.36 | 362,360.43
(columns 3to 7)
2. | Discount rate (%) 7.00 7.00 7.00 7.00 7.00 7.00
Discount factor
I 10000|  09346| 08734 08163 07629 07130
1= discount rate; n
= years
Present value of net
4. | cashflow -142,782.09| -11,283.02 3,81159 | 27,795.34| 66,788.06 | 177,158.07 | 264,270.04
(columns 3to0 7)
5. NPV 121,487.95
6. Relative NPV > i 0.85
7. IRR>i 22.08%

Source: Petrovic et al., 2025.

According to the calculated Income Statement for the observed period, the planned
investment is projected to become profitable for the cooperative starting from the
third year (Table 6.). Negative financial results in the initial years are primarily due
to low sales revenues, as the newly established orchards and vineyards have not yet
reached full production capacity.

As shown in Table 7., based on the projected cash flow from the investment,
the cooperative’s business is generally liquid, particularly from the third year
onward. At the same time, dynamic indicators such as NPV, IRR, and DPP have
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been calculated from the projected cash flow to assess the effectiveness of the
invested assets (Tables 8. and 9.).

Table 9. Dynamic Payback Period

Years Present value of net cash flow Cumulative net cash flow
0 -142,782.09 -142,782.09
| -11,283.02 -154,065.11
1l 3,811.59 -150,253.52
]| 27,795.34 -122,458.18
v 66,788.06 -55,670.12
\Y 177,158.07 121,487.95

Source: Petrovic et al., 2025.

The invested assets are expected to be recovered within 4.31 years, or approximately
4 years and 4 months. As indicated in the previous tables, the investment in expanding
the cooperative’s business activities can be considered economically justified under
the predefined investment conditions, even without the use of state subsidies.

Table 10. Value of indicators gained by the use of state support

Element
Investment assets used in plums processing (drying) and wine making
General facts

Overall investment 142,782.09
In fixed assets 129,801.90
InPWC 12,980.19

Source of financing (own : credit / 30 : 70)
Expected investment effects (dynamic assessment)
Reimbursement of 40% of investment value

NPV 161,386.99

IRR 29.14%

DPP 4 years and 1,07 months
Reimbursement of 50% of investment value

NPV 171,361.74

IRR 31.14%

DPP 4 years and 0,39 months

Source: Petrovic et al., 2025.

The use of state support, either the regular reimbursement of 40%, or a reimbursement
of up to 50% of the invested assets in marginal municipalities, positively affects the
previously calculated results (Table 10.). Specifically, NPV could increase from
approximately 33% to 41%, while IRR could rise from nearly 32% to 41%. At the
same time, the repayment period could be shortened by roughly 2 to 3 months.
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Conclusions

Historically, Serbian agriculture has been largely based on fruit growing, with plums
among the dominant fruit species, and grape production. Both crops are subject
to further processing. Plums are primarily processed into nationally recognized
alcoholic beverages (rakija) or dried products, while grapes are processed into
the wine. Production and processing have been predominantly organized on
small, and occasionally medium-sized, family farms. Several factors, primarily
of an economic nature, limit the production and processing of these agricultural
products. One of potential ways to overcome these limitations is through collective
production by multiple producers organized within cooperatives, associations, or
clusters. Additionally, as official support for all fruit growing and viticulture sectors,
state subsidies are available to cover part of initial investments in production
establishment, process modernization, or capacity expansion, as well as annual
support targeting the individual production cycles.

In the observed case study, a cooperative from southern Serbia is investing in
capacities, including mechanization and equipment, to be used for plum and grape
processing (plum drying and wine production). The derived research results, based
on appliance of dynamic indicators for assessing the investment effectiveness,
indicate that the considered investment can be economically justified under both
applied scenarios, with or without the use of state subsidies. Furthermore, the
results demonstrate that the applied subsidies significantly contribute to improving
the cooperative’s business sustainability.
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