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INVESTIGATING SOME POSSIBLE IMPACTS OF ENERGY USE
ON AGRICULTURAL SECTOR DEVELOPMENT

Andrei Jean Vasile', Luminita Chivi’, Mile Vasi&®, Madalina Ionescu*

Abstract

Recent trends, developments and challenges in the contemporary agricultur-
al sector have highlighted the need to investigate the impact of energy use
and prices on the development of a sustainable agricultural sector. Energy
has a dual importance for agriculture, being not only an economic efficiency
issue but also an environmental issue. The massive mechanization of farm-
ing practices and production has led to a related increase trend in energy
consumption in the sector, which is a critical factor in shaping future compet-
itive advantages. The paper examines some of the possible impacts of ener-
gy consumption on the development of the agricultural sector from different
perspectives. It identifies realities, trends and paradigms. The results provide
relevant insights for both practitioners and policy makers.

Key words: agriculture, energy consumption, intensity; volatility, fuels.

Introduction

In contemporary agricultural practices, the use of energy stands as a corner-
stone, profoundly impacting various aspects of the sector and this indispens-
able relationship, however, brings with it a spectrum of implications, both
positive and negative, which extend far beyond mere operational efficiencies
including in the European Union (EU). The utilization of energy in agricul-
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ture has spearheaded unprecedented advancements in production efficiency,
enabling higher yields, mechanization, and the ability to cultivate previously
unfeasible lands. This revolution has been instrumental in feeding a rapid-
ly growing global population and sustaining the agricultural economy and
the reliance on energy, particularly on non-renewable sources presents not
only significant environmental but also energy security concerns. The exten-
sive and impactful use of fossil fuels in the agricultural sector advances also
the environmental issues, which threaten the very agricultural productivity
it seeks to enhance. Additionally, the dependence on energy makes the ag-
ricultural sector vulnerable to fluctuations in energy prices, which can have
far-reaching effects on the cost of food production, market prices, and ulti-
mately, global food security.

The multiple and versatile impacts of energy use and pricing on the agri-
cultural sector are profound and far-reaching, influencing every aspect of
agricultural practices and outcomes. This relationship not only dictates the
cost-effectiveness and efficiency of agricultural production but also shapes
the sector’s sustainability, technological advancement, and global market dy-
namics. By examining how fluctuations in energy prices affect agricultural
inputs, mechanization, irrigation, processing, and transportation, we can gain
insights into the vulnerabilities and opportunities within the agricultural sec-
tor. Additionally, the exploration of energy’s role in agriculture extends to its
influence on food prices, the adoption of renewable energy sources, and the
push towards sustainable farming practices. The transition to an energy-inten-
sive agricultural sector is a key issue in current research and raises important
questions in terms of resource use, environmental sustainability and econom-
ic impact.

Recent studies have examined trends, limitations, structure and volume of re-
newables production, the impact of agricultural practices on natural resourc-
es, and energy consumption patterns within the EU. Fanelli (2020) classified
EU countries into four distinct agro-ecosystems based on their use of energy,
pollution factors, and impact on natural resources. Brodny et al. (2020) aimed
to categories EU countries into groups determined both by the structure and
volume of the renewable energy production (RES). Streimikiene (2021)
critically discusses the link between sustainable, climate-smart agriculture
and sustainable energy concepts, crucial for understanding how agricultural
practices can be aligned with broader environmental objectives, especially
in the context of EU climate change commitments. Also, Domagata (2021)
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assesses the economic, energy and environmental efficiency of agriculture in
EU Member States in 2019 using the DEA model. Becker (2008) has made
an important contribution to the understanding of the role of energy produc-
tion from biomass, in particular biofuels, in the market for renewable energy.
Becker (2008) has contributed to the understanding of the role of biomass
energy production, particularly biofuels, within the renewable energy market,
integrating economic and environmental perspectives and using the CAPRI
model to analyze the implications of increasing biomass energy production
according to European and global objectives.

Various comprehensive impact analyses have revealed the effects of energy
targets on the agricultural sector, particularly on rural incomes. This aspect is
of crucial importance for the understanding of the socio-economic impact of
energy intensive agriculture. Chapman et al. (1991) argue that the main threats
to sustainable agricultural growth, such as pollution and resource depletion,
come primarily from energy use in non-agricultural sectors, highlighting the
interlinked nature of energy use in different sectors and its indirect impact on
agriculture. Peters (2011) examined the relationship between energy costs
and biofuel growth paths and suggested that rising energy tariffs could lead
to increased biofuel consumption, exceeding certain energy benchmarks and
resulting in higher prices for agricultural products.

The review also acknowledges the contribution of Banse et al. (2011) and
others in this area, further enriching our understanding of the complex in-
teractions between energy use, agricultural practices, and environmental im-
pacts. Taghizadeh-Hesary et al. (2019) investigated the correlation between
energy and food prices in eight Asian economies using a Panel-VAR model.
Their findings indicate that agricultural food prices increase in response to
fluctuations in oil prices, highlighting the vulnerability of agricultural mar-
kets to energy market dynamics.

The review highlights a gap in studies on energy use in greenhouse produc-
tion, pointing out the scarcity and fragmentation of reliable data. Paris et al.
(2022) propose a framework for determining energy use in greenhouse agri-
culture to improve understanding of energy dynamics and contribute to the
green transition in agriculture. Current and changes in agricultural energy
use in EU countries have been the subject of a study by Rokicki et al. (2021).
Komarnicka et al. (2021) demonstrate that the agricultural sector is the eco-
nomic sector which registers a high level of energy consumption concentra-



tion, particularly in countries with a significant agricultural industry, such
as France and Poland. Simionescu et al. (2022) evaluates the impact of re-
newable energy use on economic growth in twenty three EU Member States
during the period of 1990 to 2020, highlighting the importance of renewable
energy in achieving sustainable development and advocating a sectoral ap-
proach to formulate effective recommendations for each sector. Brodny et al.
(2021) discuss changing relationships between agricultural methods, energy
use and sustainability in an EU framework. Together, these studies presented
above offer a detailed insight into the energy dynamics of EU agriculture and
highlight the diversity of energy consumption patterns, the environmental im-
pact of agricultural practices and the potential for renewable energy sources.

This article aims to analyze these diverse impacts, understanding that energy is a
critical driver in the evolution and future trajectory of agricultural development.
The research provides an extended comparative view on the multiple possible
relationships generated among energy use in agricultural sector and its broader
economic sectorial implications by examining a range of indicators related to the
consumption of energy and the use of renewable in the EU agriculture.

EU distance and target for primary energy consumption

The implications and consequences of the energy targets for the agricultural
sector, especially in terms of energy efficiency, are highlighted by the anal-
ysis of the EU’s distance and target for primary energy consumption. This
aspect has become critical in understanding the socio-economic dimensions
of energy policies, as they directly affect livelihoods in rural communities.
A first step in understanding the impacts of energy use on agricultural sector
development is to analyze the progress and challenges faced by EU in moving
towards a greener energy portfolio in the perspective of the 2030.



Figure 1. Distance to 2030 target for primary energy consumption in EU
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As part of its wider sustainability and climate change initiatives, the Europe-
an Union (EU) has drafted and imposed targets in determining the reduction
in consumption of primary energy by the year of 2030. The Figure 1 describes
the distance to the 2030 target for primary energy consumption provides a
visual representation of the EU’s progress and challenges in this regard. The
figure illustrates the trajectory of primary energy consumption in the EU from
1990 to the present.

The consumption levels during the early 1990s reflect the EU’s initial energy
demand before the adoption of more aggressive energy efficiency measures
and the growth of renewable energy sources. From 1990 onwards, primary
energy consumption experienced a gradual increase, peaking at approximate-
ly 1,500 by the early 2000s. This evolution can be attributed to economic
growth, increased industrialization, and a higher standard of living across
the member states. However, this upward trend was not uniform. Starting at
slightly above 1,300 (in unspecified units), the line shows a gradual increase,
peaking near 1,500 before descending with some volatility. The 2030 target is
set ambitiously at 1,000, representing a significant reduction from the current
consumption levels.



The peak of consumption appears around the mid-2000s, which may cor-
relate with periods of economic growth and industrial expansion. However,
post-peak, there is a noticeable trend towards reduced consumption, which
aligns with increased efficiency, the adoption of renewable energy sources,
and heightened public awareness of energy conservation. Despite these efforts,
the graph indicates that as of the latest data point, the EU’s primary ener-
gy consumption remains well above the 2030 target. The descent towards the
goal is not consistent, with periods of reduction followed by minor increases.
The dip around 2020 is particularly notable and may be attributed to factors
such as policy interventions, technological advancements, or external events
impacting energy usage, such as economic downturns or global crises. The
data suggests that while the EU has made progress in reducing primary energy
consumption, there is still a significant gap to bridge to meet the 2030 target.

Energy consumption on the development of the agricultural sector

The energy use in agriculture transcends the mere operation of machinery,
embracing a broad spectrum of activities such as irrigation, crop planting and
harvesting, pest management, and the transportation of goods. This extensive
use of energy is crucial in the manufacture of agrochemicals and fertilizers.
Intriguingly, the patterns of energy consumption in this sector show consid-
erable variation globally, influenced by factors like the degree of mechaniza-
tion, crop types, and local farming techniques.

The extended analysis of the Figure 2, which illustrates the percentage share
of'total direct energy consumption by agriculture and forestry in EU countries
for the year 2021, reveals several points of interest when considering energy
use in these sectors.



Figure 2. Share of the total direct consumption of energy by agriculture and
forestry, 2021
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The Fig.2 reflects regional variations in agricultural practices and energy
sources. Northern and Eastern European countries like Latvia and Poland
have higher shares, which could be due to the types of crops grown, the cli-
matic conditions requiring more energy for heating, or the prevalence of older,
less efficient technologies. Conversely, several Southern European countries
like Greece and Malta show lower shares, which might be due to the natural
climate being more conducive to agriculture without additional energy input,
or perhaps a smaller relative size of these sectors in their economies. Coun-
tries with lower percentages, such as Germany, Sweden, and Luxembourg,
may have more energy-efficient farming practices, or their governments may
have implemented policies encouraging energy conservation and the use of
renewable energy sources in agriculture and forestry. The differences might
also reflect a shift towards other sectors that are not as energy-intensive.

The presence of outliers like the Netherlands suggests unique national cir-
cumstances. Poland and Latvia follow with 5.0% and 4.8% respectively. Lux-
embourg’s position at the lower end could be due to the country’s small size



and the predominance of other sectors over agriculture and forestry, leading
to a lower overall energy consumption share for these sectors.

The Netherlands leads significantly with a 9.2% share. This high percentage
could be attributed to the country’s intensive agriculture practices, including
large-scale greenhouse farming that requires substantial energy for heating
and lighting. The Dutch agricultural sector is known for its high productiv-
ity and export orientation, which might contribute to its higher energy con-
sumption relative to other EU countries. Compared with EU average several
countries, such as Poland, Latvia, and Denmark, report higher-than-average
energy consumption shares, suggesting that their agricultural and forestry
practices might be more energy-intensive or that these sectors hold a larger
portion of their overall energy consumption profile. As we move through the
list of countries, the data show a general decrease in the share of energy con-
sumption. The negative slope of the trend line suggests that there is a pattern
where countries with a smaller energy consumption share by agriculture and
forestry follow those with larger shares. The linear regression line plotted
over the bars, with the equation y =-0.1509x + 5.1916, suggesting a negative
trend, meaning that as one moves from left to right on the chart, the percent-
age share generally decreases. With an R-squared value of 0.6143, the trend
line suggests a moderate correlation indicating that approximately 61.43%
of the variance in the percentage share of energy consumption by agriculture
and forestry can be explained by the country’s position in the sequence and
almost 40% of the variability is due to other variables not included in this
simple linear model.

Direct Energy Consumption and the Fuel Mix Share in the EU
agriculture and forestry

The dynamics of energy consumption by the agriculture and forestry sectors
are crucial indicators of sustainability and economic priorities within the EU.
The fuel mix share in this sector highlights the reliance on various energy
sources and the potential for sustainable practices. In the figure 3 is presented
a comparative analysis of fuel mix percentages across EU member states,
offering insight into their energy consumption patterns. The figure 3 presents
a complex landscape of energy usage, with notable variations in the reliance
on different fuel types. Oil and petroleum dominate in several countries, un-
derscoring a traditional dependence on fossil fuels. Electricity, as a versatile
energy source, shows a substantial presence across the board, indicating a

8



shift towards more flexible and potentially renewable energy inputs. The use
of solid fossil fuels and natural gas varies significantly, suggesting diversity
in energy infrastructure and technological adaptation.

Figure 3. Fuel mix share of the direct consumption of energy by agriculture
and forestry (%, 2021)
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Source: Eurostat, (2023a) (online data code: nrg_bal s)

The data presented in Figure 3 offers a country-by-country breakdown of the
fuel mix share in agriculture and forestry across the European Union, offering
a window into the diverse energy strategies adopted by different nations. The
choice of energy source directly impacts both the productivity and sustain-
ability of agriculture and forestry. While fossil fuels may offer immediate
benefits in terms of power output and efficiency, their long-term implications
include increased greenhouse gas emissions and a detrimental impact on soil
and forest health. A key observation is the varied but growing percentage of
renewables and biofuels. This reflects a conscious move towards reducing
the carbon footprint of agriculture and forestry, aligning with the EU’s broad-
er climate goals. The use of renewables also suggests an investment in new
technologies and a commitment to sustainable practices. The consumption
level of renewables including biofuels is a positive trend observed in coun-
tries like Austria and Romania. This shift demonstrates progress in reducing
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dependence on non-renewable resources and mitigating the effects of climate
change, which is essential for the long-term sustainability of the sectors.

Conclusions

The agricultural sector in the European Union (EU) has a diverse landscape
in terms of energy usage and environmental impact. The agricultural sector in
the EU Member States is significantly influenced by the Common Agricultur-
al Policy (CAP). The energy mix presented in the article is a snapshot of the
EU’s current state of energy consumption. While the reliance on traditional
fossil fuels remains substantial, the presence of renewables and biofuels is a
positive indication of the ongoing shift towards sustainable energy. The inte-
gration of energy considerations into the CAP and the focus on renewable en-
ergy sources are milestones in achieving sustainable agriculture development
goals. While some countries exhibit a forward-thinking approach by integrat-
ing renewables, others still have strides to make in reducing their reliance on
traditional energy sources. As the sectors evolve, a concerted effort towards
sustainable energy consumption will be vital in ensuring the longevity and
environmental compatibility of agriculture and forestry.

Transitioning to a sustainable energy mix is fraught with challenges, includ-
ing economic costs, technological barriers, and the need for infrastructure
development. However, the opportunities for innovation in energy efficiency
and sustainable practices present potential for long-term environmental and
economic benefits. Initiatives such as biomass energy, solar-powered opera-
tions, and wind energy integration in agricultural and forestry operations can
pave the way for a greener future.
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REVEALING COMPARATIVE ADVANTAGES
IN THE CHINA-SERBIA AGRICULTURAL TRADE

Vasilii Erokhin!, Gao Tianming’

Abstract

Against the background of the growth of trade and economic ties between
Serbia and China in recent decades, the role of the agriculture in shaping the
trade turnover may seem modest. The Serbia-China agricultural trade faces a
number of imbalances that do not allow farmers to leverage their competitive
advantages. There is a need to identify those commodity categories that might
increasing trade turnover. The paper analyzes the Serbia-China agricultural
trade in 2000-2022 to identify, compare, and match comparative advantages
of the two countries. The study employs the sequential calculation of the index
of concentration of foreign trade, the index of diversification of foreign trade,
the index of market concentration of foreign trade, and the index of structural
changes. The obtained index values are then compared with the values of the
revealed comparative advantages index. A number of sectors are identified in
which the comparative disadvantages of one country can be compensated by
the comparative advantages of another so that to increase the Serbia-China
trade in food and agricultural products.

Key words: Agriculture, comparative advantage, competitive advantage, trade.

Introduction

Against the background of the growth of trade and economic ties between
Serbia and China in recent years, the role of the agriculture in shaping the
trade turnover of the two countries may seem modest. As of 2022, mutual
agricultural trade amounted to $49.8 million, which is only 0.8% of the total
Serbia-China trade turnover (UNCTAD, 2023). However, in view of the need
to diversify and develop foreign trade relations, cooperation in the sphere of
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agriculture obviously carries considerable potential. Serbia is a net importer
of agricultural products from China (Figure 1). Nevertheless, since 2018, Ser-
bia’s agricultural exports to China have been growing steadily, which allows
to estimate the export potential of the Serbian agriculture to China to be sig-
nificantly higher than the current $17.5 million.

Figure 1. Serbia-China agricultural trade in 2000-2022, $ min.

Source: authors’ development based on UNCTAD (2023)

Studies have shown that the Serbia-China agricultural trade suffers from a
number of imbalances (Jovic¢i¢ et al., 2020; Erokhin & Gao, 2021; Dimitri-
jevi¢ et al., 2023), which do not allow agri-food companies of both countries
to efficiently implement their competitive advantages. Thus, Serbian farmers
seek to increase their exports to Chinese market, but the obstacle is high vet-
erinary and phytosanitary quality standards set by China. A strategic goal for
Serbia is to boost trade in processed food products in its exports to China. On
the contrary, according to Chinese estimates (Huang & Yang, 2017), it is more
profitable for China to purchase agricultural raw materials for its subsequent
processing in the country. Serbia uses various regulatory measures to stim-
ulate the processing of agricultural raw materials within the country. For its
part, China is interested in investing in joint processing enterprises, but with
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certain benefits for Chinese companies. Also, the high cost of transporting ag-
ricultural products and the technical limitations of transport communications
between China and Serbia are obstacles to the growth of trade turnover.

In a situation of limiting influence of various factors, it is relevant to identify
those commodity items that could promote the potential for increasing trade
turnover. The study aims at analyzing agricultural trade between Serbia and
China since 2000 to reveal the comparative advantages of the two countries
and compare them.

Materials and Methods

One of the most commonly used approaches to assessing advantages of terri-
tories in international trade is the Revealed Comparative Advantages (RCA)
index (French, 2017; Grancay et al., 2022). It is based on the Ricardo’s as-
sumption on differences in various kinds of capacities of countries (both
natural and acquired) that affect the country’s competitiveness on the global
market (Balassa, 1965). However, a number of studies (Shuai & Wang, 2011;
Edjah et al., 2022; Li & Pan, 2023) have shown that in agricultural markets,
estimates of advantages obtained solely on the basis of RCA may be rather
inaccurate due to certain limitations of the index, such as volatility of advan-
tages due to the market environment (Anderson, 2020) or trade protection-
ism (Arisoy, 2020) or the influence of production specialization patterns on
competitiveness of countries in trade (Kang, 2018; Smutka et al., 2018). To
improve the accuracy of the comparative advantage assessment, it is advis-
able to match the RCA values with the parameters of the market environment
and production in dynamics, taking into account changes in these parameters
over time.

The study employs the stepwise calculation of the indexes of product con-
centration and diversification, market concentration, structural change, and
revealed comparative advantages (Table 1):

1. Product Concentration Index shows the extent to which foreign trade of a
country is focused on a narrow set of commodities, rather than being dis-
tributed more evenly among a wider portfolio of goods. The index values
vary within the [0;1] interval. The higher the index the more country’s
exports (imports) is concentrated on certain goods.
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Product Diversification Index shows to what extent the portfolio of
country’s foreign trade deviates from the portfolio of world’s exports
and imports. The index values vary within the [0;1] interval. A higher
value indicates a more significant difference in the structure of exports
(imports) of a country from the world’s exports (imports).

Market Concentration Index shows whether the market for a good is lim-
ited to several countries or is more evenly distributed among many mar-
kets. The index values vary within the [0;1] interval. A higher index value
indicates a higher concentration of trade in the export (import) market.

Structural Change Index characterizes the share of the market occupied by
exporters (importers) of a good and shows how that share is different from
that in 1995 (basis). The index values vary within the [0;1] interval. A high-
er index value indicates a more significant change in market shares among
exporters (importers) in the reporting year compared to the baseline.

Table 1. Indexes used in the study

Index

Formula

Parameters

Product Concentration Index
(export)

|

Xi\*
(%) -

==

k|

X, - exports of good i from
territory j;

X - total exports from ter-
ritory j;

N - number of goods export-
ed by territory ;.

Product Concentration Index
(import)

M, - imports of good i to
territory j;

M, - total imports to terri-
tory j;

N - number of goods im-
ported to territory j.

Product Diversification Index
(export)

h‘.j. - portion of exports from
territory j to territory 7 in
the export’s portfolio of
territory j;

h, - share of territory i in
total imports of the world

Product Diversification Index
(import)

h,-/ - share of imports to
territory j from territory i
in the import’s portfolio of
territory j;

h, - portion of territory 7 in
total exports of the world.
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Index

Formula

Parameters

Market Concentration Index
(export)

X, - exports of good i from
territory j;

X, - world’s total exports of
good i;

N - number of exporting
countries.

Market Concentration Index
(import)

M, - imports of good i to
territory j;

M, - world’s total imports of
good i;

N - number of importing
countries.

Structural Change Index

_ E}I=1|5;r -Si}l
Tt

- share of trade in good i
in GDP of territory j, base
year;

- share of trade in good i
in GDP of territory j, report
year;

n - number of countries
where product i is traded.

Revealed Comparative Advan-
tage index

Xai
Eicr Xaj
X-“-f
Zgep Xy

RCA,“ =

P - products set;

- exports of good i from
territory A;

- world’s total exports of
good i;

- total exports of territory A;
- world’s total exports.

Source: authors’ development

The obtained index values are then compared with the RCA values. Territory
A enjoys an RCA in trade in good X when the ratio of exports of good X from
territory A to the total exports of all goods of this territory exceeds the same
ratio for the world as a whole. If RCA>1, territory A has an RCA in trade in
good X, while RCA<1 shows a comparative disadvantage.

Results and Discussion

The calculation of parameters of concentration and diversification of foreign
trade separately for China and Serbia found Serbian exports to be more con-
centrated compared with a fairly wide China’s export portfolio (Table 2). The
number of export commodity items in Serbia has grown markedly since the
early 2000s, while the export concentration indicators are lower than the cor-
responding parameters in China. This fact definitely designates an advantage
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of the country in terms of potential market coverage. A similar situation is
observed in the sphere of imports. Serbia’s a imports have diversified, the
concentration of imports in certain positions has decreased, although the
number of traded categories of goods has increased only slightly. In general,
Serbia has significantly improved its involvement in international trade in
recent years.

Table 2. Parameters of diversification and concentration of foreign trade in

China and Serbia in 2000-2022

i 2000 2010 2020 2022
Indicators CN | RS | CN | RS | CN | RS | CN | RS
Export
Number of products 254 210 255 240 255 246 256 246

Product concentra-
" 0.077| 0.100( 0.107( 0.077| 0.100| 0.078( 0.101 0.081
ion

Product diversifi-

. 0.457 0.578 0.451 0.541 0.385 0.496 0.398 0.498
cation

Import
Number of products 258 242 258 247 258 250 257 247
Product concentra-

i 0.099| 0.131| 0.141| 0.149| 0.178] 0.097( 0.183( 0.103
ion

Product diversifi-
0.367| 0.400| 0.363] 0.356| 0.398( 0.330] 0.379| 0.332

cation

Source: authors’ development based on UNCTAD (2023)

Trade in agricultural products is characterized by a rather high degree of con-
centration (Table 3). A number of producing countries are net exporters of
agricultural products (in particular, Serbia for some categories of crops and
livestock products), while the largest importers substantially depend on the
supply of certain food items to ensure their food security (including China
for cereals, oilseeds, and meat). At the same time, structural changes for most
categories of agricultural products in recent decades are not as radical as one
might expect. According to the 2022 data, the values of the index of structur-
al changes above 0.5 were recorded only for oilseeds and oleaginous fruits
(largely due to the rapid growth of imports by China), cereals, and flour from
wheat and meslin (Table 4).

The calculation of the RCA index for 31 product items separately for Serbia
and China made it possible to identify significant differences in the advan-
tages of the two countries, i.e., potential niches for increasing trade turnover.
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Thus, Serbia enjoys strong comparative advantages in such positions as pre-
served fruit (RCA = 16.551), maize (5.765), meal of flour of wheat and mes-
lin (5.521), and other cereal meals (4.485) and preparations (2.270) (Table 5).

A comparison of the RCA values of the two countries shows a significant
advantage of Serbia over China in trade in most grain crops (maize, barley,
wheat), meat and meat products, processed food products (flour, cereal prepa-
rations, edible products), and horticulture products (fruit, vegetables, and
preparations and juices thereof). Export of these products from Serbia to Chi-
na has a potential to be increased substantially. In turn, China has pronounced
comparative advantages over Serbia in trade in fish and aquatic products,
crustaceans and mollusks, rice, and tea and mate. An increase in imports of
these goods to Serbia will definitely contribute to the optimization of the
structure of trade between the two countries based on relative differences in
productivity and mutual complement of comparative advantages.

When using the RCA index in measuring advantages of products, industries,
or countries in global markets, one should take into account that comparative
advantages do not automatically ensure competitiveness. Competitiveness is
the feature of a country to successfully compete in international markets. It
provides for an increase in the efficiency gains in the spheres of production
and exchange in the country in the long term (Kumar, 2022). Comparative
advantage is a reflection of specialization of a country and the state of trade
regime in a market devoid of external influences and distortions. A pure com-
parative advantage is based on variations in relative efficiency of territories
with no external trade (Edjah et al., 2022; Zhang & Sun, 2022). In the Serbia-
China agricultural trade, however, such distortions play a significant role
(phytosanitary barriers, underdeveloped transport and logistics infrastructure,
etc.). Alternatively, competitiveness is a parameter of a position of a territory
in the market distorted by a range of internal and external factors. The dy-
namic nature of competitive advantages in the free market is emphasized by
many scholars, including Han (2017), Sorokin (2020), and Khanal and Uttam
(2022), among others.

Accordingly, promising areas of the competitiveness-related research in the
sphere of agricultural trade should include approaches to assessing changes
in RCA affected by trade policy and non-tariff restrictions, including quali-
ty standards for agricultural products. Since comparative advantages are no
equal to competitiveness, the RCA index has its limitations in determining the
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competitive positions of certain categories of goods. It identifies advantages,
but not their sources (Xie, 2019). In agriculture, this limitation of the method
makes it difficult to distinguish natural advantages (such as increasing the
competitiveness of agricultural producers through innovations or increasing
yields) and acquired advantages (such as government subsidies or market in-
terventions). Discovering the sources of advantage is important for the food
sector, in which government policies may distort business environment and
influence the parameters of competitiveness of individual producers (Mgeni
etal., 2018; Arisoy, 2020). In particular, the government can offer subsidies to
local farmers, support their export activities, adjust customs regulations, and
apply non-tariff regulatory measures to boost the competitiveness of certain
goods (Arskiy, 2022; Khairullina, 2023). In such cases, the RCA index shows
advantage of a country in trade, but the actual competitiveness is distorted.

Conclusion

Summing up the results of the study, the authors emphasize niche sectors in
the food trade between Serbia and China in which the comparative disad-
vantages of one country can be compensated by the comparative advantages
of another. The list of products for which the combination of the revealed
comparative advantages may result in an increase in mutual trade turnover
includes cereals (wheat, barley, corn), oilseeds (soybeans, rapeseed), fish and
crustaceans, preserved fruit and vegetables, meat and meat products, and tea.
In relation to grain crops and oil seeds, it seems necessary to ensure that Ser-
bian products comply with China’s phytosanitary requirements, which still
can hardly be met by a majority of farmers. It is also necessary to ensure the
recognition of the results of customs control, to establish registers of enter-
prises for mutual trade, to simplify quality control and quarantine supervi-
sion, and to unify customs clearance procedures. To increase the import of
fish and seafood to Serbia, the two countries should improve the digitalization
of customs clearance and introduce digital permits for the export of fish and
deep-processed fish products from China. However, in order to form an ob-
jective picture of not only the availability of advantages, but also the sources
of their occurrence and their implementation within the specific framework
of administrative regulation of trade, it is advisable to adjust the RCA esti-
mates for the parameters of concentration and diversification of production
and trade, structural changes of market patterns, and competitiveness.
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Appendix

Table 3. Market Concentration Index of food products in 2000-2022

2000 2010 2020 2022
Products Exp | Imp | Exp Imp Exp Imp | Exp | Imp
Meat and meat preparations 0.205]| 0.213| 0.188[ 0.145{ 0.183[ 0.198( 0.192] 0.175
Milk and dairy products 0.225] 0.127| 0.201] 0.103| 0.197| 0.126] 0.185| 0.124
Butter and other fats 0.240( 0.216] 0.260| 0.154| 0.281| 0.149| 0.282] 0.154
Cheese and curd 0.255] 0.208| 0.230| 0.172 0.222| 0.157]| 0.224| 0.145
Eggs 0.298] 0.180| 0.288] 0.228| 0.258| 0.164| 0.247( 0.142
Fish, fresh, chilled, frozen 0.148| 0.277] 0.172| 0.176| 0.173| 0.161| 0.183] 0.167
Crustaceans and mollusks 0.141] 0.364( 0.150] 0.266| 0.205| 0.251] 0.231| 0.270
Fish, prepared, preserved 0.231| 0.288] 0.253| 0.215( 0.217| 0.221| 0.227| 0.237
Wheat 0.343] 0.108| 0.260] 0.092| 0.249| 0.094| 0.258( 0.092
Rice 0.291] 0.106| 0.314] 0.100| 0.331| 0.088| 0.368| 0.097
Barley 0.290( 0.220| 0.247| 0.325| 0.228| 0.248| 0.269| 0.197
Maize 0.537] 0.190( 0.422] 0.162| 0.322| 0.136| 0.350( 0.147
Other cereals, unmilled 0.448] 0.338| 0.327] 0.230| 0.348| 0.303| 0.346( 0.479
Meal and flour of wheat 0.164| 0.094| 0.174| 0.125| 0.177| 0.126| 0.218| 0.132
Other cereal meals and flour 0.262| 0.088] 0.182]| 0.109[ 0.161[ 0.148| 0.157| 0.153
Cereal preparations 0.194] 0.158] 0.172] 0.135] 0.156] 0.152] 0.142] 0.152
Vegetables 0.216] 0.190( 0.199] 0.157| 0.198| 0.175] 0.190( 0.170
Vegetables, preserved 0.204| 0.197| 0.221| 0.158| 0.220( 0.154| 0.222] 0.155
Fruits and nuts 0.174| 0.182] 0.160| 0.160| 0.144| 0.169| 0.140| 0.176
Fruit, preserved 0.143] 0.219( 0.165]| 0.194| 0.148| 0.194] 0.143[ 0.206
Fruit and vegetable juices 0.209] 0.205| 0.188] 0.178| 0.180| 0.186| 0.167| 0.207
Sugar and honey 0.133] 0.118| 0.247] 0.091| 0.188| 0.112] 0.190( 0.110
Coffee 0.184] 0.241| 0.207] 0.205| 0.181| 0.181] 0.191| 0.190
Cocoa 0.304] 0.214| 0.283] 0.210( 0.299( 0.203] 0.301| 0.198
Chocolate 0.205] 0.173 0.200] 0.141| 0.198| 0.143] 0.195( 0.142
Tea and mate 0.259( 0.151] 0.242| 0.122 0.267| 0.112| 0.258| 0.113
Spices 0.168] 0.190( 0.199| 0.148| 0.231| 0.156| 0.218| 0.152
Feedstuff for animals 0.231] 0.128( 0.219] 0.111| 0.180| 0.100] 0.190( 0.102
Margarine and shortening 0.155| 0.136] 0.182] 0.104| 0.191| 0.106| 0.182] 0.149
Edible products 0.189] 0.110[ 0.155] 0.096| 0.155| 0.132] 0.153[ 0.127
Oil seeds 0.402] 0.223[ 0.380]| 0.410| 0.407| 0.429| 0.417| 0.436

Source: authors’ development based on UNCTAD (2023)
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Table 4. Structural Change Index of food products in 2000-2022

2000 2010 2020 2022
Products Exp | Imp | Exp Imp Exp Imp | Exp | Imp
Meat and meat preparations 0.141] 0.143| 0.281| 0.237( 0.319( 0.392| 0.331]| 0.417
Milk and dairy products 0.131] 0.182| 0.284] 0.293[ 0.328| 0.356] 0.364| 0.363
Butter and other fats 0.171| 0.177] 0.248| 0.285( 0.212| 0.349( 0.221] 0.350
Cheese and curd 0.110| 0.154]| 0.223| 0.234| 0.263| 0.262| 0.278| 0.295
Eggs 0.145( 0.189] 0.251]| 0.276 0.269( 0.336| 0.316| 0.341
Fish, fresh, chilled, frozen 0.132| 0.097] 0.278| 0.243| 0.326| 0.315| 0.344| 0.352
Crustaceans and mollusks 0.151] 0.124| 0.226] 0.262| 0.409| 0.353] 0.438| 0.399
Fish, prepared, preserved 0.175] 0.103| 0.283| 0.209( 0.379( 0.332| 0.386] 0.359
Wheat 0.135] 0.236( 0.276] 0.317| 0.383| 0.318| 0.476| 0.339
Rice 0.188| 0.301] 0.232] 0.329 0.304( 0.283| 0.345| 0.305
Barley 0.216| 0.252] 0.375| 0.280| 0.437| 0.400| 0.488] 0.319
Maize 0.202] 0.189| 0.353] 0.243| 0.556| 0.313] 0.535( 0.328
Other cereals, unmilled 0.149( 0.277( 0.303| 0.280| 0.298 0.523| 0.362| 0.605
Meal and flour of wheat 0.256( 0.388] 0.472| 0.513[ 0.477| 0.537| 0.554| 0.535
Other cereal meals and flour 0.198] 0.291| 0.297] 0.388| 0.414| 0.436] 0.432| 0.469
Cereal preparations 0.126] 0.182| 0.191| 0.230( 0.246( 0.269( 0.305]| 0.307
Vegetables 0.137] 0.129| 0.178] 0.240| 0.235| 0.287| 0.259| 0.318
Vegetables, preserved 0.138| 0.116] 0.189| 0.185[ 0.218| 0.230| 0.231] 0.261
Fruits and nuts 0.105( 0.121] 0.178] 0.206| 0.284| 0.278| 0.300| 0.330
Fruit, preserved 0.136] 0.093| 0.227] 0.212| 0.289| 0.290| 0.305( 0.337
Fruit and vegetable juices 0.154( 0.125] 0.194| 0.172 0.276( 0.190| 0.315| 0.265
Sugar and honey 0.154] 0.165[ 0.366] 0.228| 0.363| 0.262| 0.374| 0.264
Coffee 0.160( 0.092] 0.284| 0.117| 0.334| 0.201| 0.308| 0.207
Cocoa 0.157( 0.134] 0.108]| 0.152 0.118| 0.174| 0.136] 0.188
Chocolate 0.166] 0.148[ 0.227] 0.208| 0.267| 0.248]| 0.272| 0.275
Tea and mate 0.165( 0.163]| 0.196| 0.227[ 0.288( 0.267| 0.312| 0.283
Spices 0.152| 0.110] 0.265]| 0.206| 0.315| 0.273| 0.309| 0.289
Feedstuff for animals 0.143] 0.114| 0.193] 0.219| 0.254| 0.307| 0.259| 0.318
Margarine and shortening 0.270] 0.399| 0.276( 0.399( 0.307( 0.457| 0.310] 0.477
Edible products 0.193] 0.149( 0.235] 0.193| 0.301| 0.312] 0.324| 0.309
Oil seeds 0.158| 0.251] 0.250| 0.513| 0.336( 0.599| 0.422] 0.610

Source: authors’ development based on UNCTAD (2023)
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Table 5. Revealed Comparative Advantages index of food products in China
and Serbia in 2000-2022

2000 2010 2020 2022
CN RS CN RS CN RS CN RS

Products

Meat and meat prepara-
" 2280 4.891| 0.841 2.961| 0.464| 2.697| 0.575| 1.543
ions

Milk and dairy products 0.091 0.788] 0.015 2.108| 0.014] 1.538| 0.012| 1.476

Butter and other fats 0.003 0.181] 0.013 1.059| 0.003] 0.660| 0.004| 0.562
Cheese and curd 0.003 0.410] 0.000f 0.860] 0.000] 1.314| 0.000| 1.107
Eggs 0.580( 1.318] 0.269( 0.389] 0.207] 0.531] 0.263| 0.672

Fish, fresh, chilled, frozen 1.546| 0.022| 1.074| 0.018]| 0.669( 0.148| 0.604| 0.142
Crustaceans and mollusks 1.231] 0.019| 1.014( 0.004| 0.746( 0.008| 0.613]| 0.001
Fish, prepared, preserved 3,779 0.155] 2.006| 0.265| 1.389| 0.152] 1.527| 0.119

Wheat 0.001| 3.699| 0.000 4.154] 0.000] 2.149| 0.000| 2.885
Rice 2216 0.052] 0.193 0.035| 0.240| 0.015| 0.235( 0.020
Barley 0.001| 0.383] 0.008[ 0.886] 0.000] 1.955| 0.000( 2.942
Maize 3.060( 8.938]| 0.014| 21.876] 0.001] 16.076| 0.000| 5.765
Other cereals, unmilled 0.530( 0.528] 0312 0.703] 0.061] 0.167( 0.030| 0.201

Meal and flour of wheat 0.641| 0.691| 0.254| 14.645| 0.092]| 6.077| 0.049| 5.521
Other cereal meals, flour 0.324] 16.276( 0.031| 10.943| 0.007| 3.685( 0.007| 4.485

Cereal preparations 0.229| 4.783| 0.164| 3.957| 0.112| 2.363( 0.117 2.270
Vegetables 1.641| 2.757| 1.024] 2.038| 0.707| 1.150( 0.707| 1.071
Vegetables, preserved 2,645 5.620| 1.702 2.931| 1.213| 1.774| 1.210| 1.935
Fruits and nuts 0.325] 0.677| 0.316| 2.205| 0.358]| 1.805| 0.261| 1.745
Fruit, preserved 2.352| 54.194| 1.382] 26.975| 0.879| 16.042| 0.855| 16.551
Fruit and vegetable juices 0.565| 3.278| 0.633| 4.014| 0.266| 2.937| 0.362| 3.466
Sugar and honey 0.434] 0.186| 0.182| 8.260| 0.212] 1.810] 0.210| 1.852
Coffee 0.038] 0.005| 0.044| 0.126] 0.034| 0.623[ 0.035 0.531
Cocoa 0.112 0.072] 0.046| 0.092 0.016] 0.171| 0.009]| 0.154
Chocolate 0.040| 5.510| 0.053] 5.033] 0.063| 1.885| 0.081| 2.847
Tea and mate 2.892| 0.406| 1.061| 0.134]| 1.534| 0.187( 1.501| 0.150
Spices 1.510] 4.675( 1.240] 3.373| 0.974[ 0.892| 0.700| 0.746
Feedstuff for animals 0.377] 2.871| 0.320| 1.925] 0.228| 2.602| 0.232| 2.687
Margarine and shortening 0.247| 6.124| 0.028| 2.407| 0.039 1.081] 0.029( 1.190
Edible products 0.868| 2.428| 0.385| 2.294| 0.373| 1.802| 0.415( 2.233
Oil seeds 0.736 0.080| 0.109( 0.853| 0.078]| 2.102| 0.059( 0.803

Source: authors’ development based on UNCTAD (2023)
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DOES CATTLE PRODUCTION AFFECT GLOBAL WARMING?'

Vesna Gantner?, Boro Krstic?, Ranko Gantner?,
Zvonimir Steiner’, Vera Popovic®

Abstract

In all developed countries, an efficient livestock and cattle production sec-
tor is required to ensure a consistent supply of high-quality food. According
to recent publications, the global livestock business accounts for 14.5% of
total anthropogenic emissions, with the cattle sector contributing to 65%. Al-
though it contributes to total emissions, the livestock sector has the potential
to mitigate climate change by 14% to 41%. It is important to emphasize that
the animal production sector is critical to food production, which is essential
to human survival. However, the reliability of these estimations is frequent-
ly called into question. There is currently a particularly active campaign
against the livestock and cattle production sectors, and it is critical to iden-
tify the interest groups behind it and their reasons. The issue must be asked:
would there be a drive for artificial or vegan “meat” if there was no intense
campaign against livestock farming as the claimed cause of climate change?

Key words: cattle production, greenhouse gas emissions, artificial meat, veganism.
Introduction

Animal production is a crucial component of the agriculture industry, but it
has an important impact on the environment. Historically, animal production
systems were designed to turn waste materials and other resources with limit-
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ed alternative uses into edible items and other goods and services. During that
period, the relatively small size of animal production systems had a negligible
impact on the environment. However, as demand for animal-sourced food
grows, the sector has become more intense. As a result, the industry has grown
more demand-driven and rapidly growing, eventually leading to the current
situation in which it competes with other industries for natural resources. This
increase in demand has also resulted in higher environmental repercussions,
with the cattle sector frequently cited as being notably resource-hungry.

Given the continuing expansion of the sector to ensure food security for the
growing world population, there is an urgent need to reduce its emissions and
environmental impact. According to estimates, total greenhouse gas (GHG)
emissions from animal production supply chains were approximately 7.1
Giga tonnes of CO2-eq/year in 2005, accounting for 14.5% of all anthropo-
genic emissions (49 Giga tonnes CO2-eq in 2004). The animal production
supply chains produce 2 Giga tonnes CO2-eq of CO2/year or 5% of anthro-
pogenic CO2 emissions, 3.1 Giga tonnes CO2-eq of CH4/year or 44% of an-
thropogenic CH4 emissions, and 2 Giga tonnes CO2-eq of N20O/year or 53%
of anthropogenic N20O emissions, according to [PCC reports (IPCC, 2007).

In terms of species, cattle account for the majority of animal production sec-
tor emissions, accounting for approximately 4.6 Giga tons CO2-eq, or 65%
of total sector emissions. At the same time, pigs, poultry, buffaloes, and small
ruminants have far lower amounts of emissions, ranging from 7% to 10% of
sector emissions (FAO, 2013; Figure 1).

Figure 1. GHG emissions related to animal species
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Source: FAO, 2013

When it comes to commodities, beef contributes 2.9 Giga tonnes of CO2-eq
or 41%, while cattle milk contributes 1.4 Giga tonnes of CO2-eq or 20% of
total sector emissions. These commodities are followed by pig meat, with 0.7

28



Giga tonnes of CO2-eq (9%), buffalo milk and meat (8%), chicken meat and
eggs (8%), and small ruminant milk and meat (6%) products (FAO, 2013).

The main source of greenhouse gas emissions in ruminant production sys-
tems is feed fermentation in the rumen (Figure 2) and feed production. Fur-
thermore, pasture-based production systems produce more greenhouse gases
compared to farm-based production systems.

Figure 2. Presentation of gas production in cattle
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Source: LTS, 2020

Regional emissions and production profiles fluctuate greatly, and the varianc-
es can be attributable to the variable shares of ruminants or non-ruminants in
total animal production, as well as alterations in production (and emission)
intensities between regions.

Figure 3. Regional GHG emissions related to animal species
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The highest level of emissions, with 1.7 Giga tonnes CO2-eq, 1s caused by the
specialized production of beef in the Latin American and Caribbean regions.
The lowest emission levels were estimated in Eastern Europe, Oceania, and
the Russian Federation, with emissions totalling around 0.1 Giga tonnes CO2-
eq. (FAO, 2013, Figure 3).

The intensities of greenhouse gas (GHG) emissions in animal production sys-
tems vary significantly between farmers, particularly for ruminant products, as
well as pork and chicken meat and eggs. This variation results from a variety
of agroecological factors, methods of farming, and supply chain management.
According to the FAO (2013), such variation occurs both inside and between
agricultural systems. Interestingly, the differences between producers with the
highest and those with the lowest emission intensity provide an opportunity to
find an adequate mitigation option.

Itis generally observed that the lower the productivity, the higher the GHG emission
per kilogram of product (Gerber et al., 2011.). For instance, in ruminant production
systems, productivity has a strong negative connection with emission intensity.
Moreover, higher GHG emissions are mostly caused by reduced feed digestibility,
which results in increased enteric and manure emissions, poorer farming practic-
es, and lower slaughter masses. Furthermore, slower growth rates result in more
emissions per kilogram of meat produced, but higher age at slaughter leads in a
longer life and higher emissions. The global animal production sector contributes
to anthropogenic GHG emissions. However, it can also deliver a significant share
of the necessary mitigation effort, according to the FAO (2011). Mitigation poten-
tial estimates are based on the wide gap in emission intensities that exist globally,
regionally, within production systems, and in agroecological regions, as reported
by the FAO (2013). The mitigation potential ranges from 14 to 41%, depending on
the chosen species, system of production, and geographical location.

Figure 4. Mitigation potential regarding the animal species

Source: FAO, 2013
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Does total livestock and cattle production really affect global warming?

The livestock industry in Europe is a major contributor to greenhouse gas
emissions, producing more emissions than all cars and vans in the region
combined (Greenpeace, 2020). The same report also stated that the rise in the
dairy and meat production over the past ten years has made livestock produc-
tion sector an important contributor of overall emissions.

Similarly, Ecopeanut (2021), highlighted the negative impact of the livestock in-
dustry on the environment, such as emissions, water consumption, deforestation
and land clearing, and land occupation. The organization suggested that if people
switched to vegetarianism or hunting, 14.5% of all human-related emissions could
be offset. However, this solution raises other questions, such as whether there are
enough resources to produce plant-based food for the growing human population.

Advocating for the complete extinction of domestic animals, as some lobbies do,
would have disastrous long-term effects for the quality and structure of arable
land, which cannot be regained by any known substitute to manure. This would
directly and automatically threaten existing plant productivity while increasing
the number of impoverished people worldwide. In some areas, traditional live-
stock breeding with acclimatized plant crops is the only viable choice because
wheat and corn do not grow. The elimination of domestic animals would also
result in significant population migrations, famine, and regional destruction.

Picture 1. Climate crime — the main suspect; the ‘solution’ to the problem —
artificial meat

How and why did we go from producing the most fundamental
requirements of all living things, food, to being labelled as those who
are destroying the planet?
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Artificial meat

‘Cultured meat, produced in bioreactors without the slaughter of an animal,
has been approved for sale by a regulatory authority for the first time. The
development has been hailed as a landmark moment across the meat indus-
try’ (Guardian, 2020).

Artificial meat, also known as lab-grown meat, in vitro meat, or synthetic
meat, is a product made by cultivating muscle cells in a nutritional serum and
helping them to form muscle-like fibers. By applying tissue engineering tech-
nologies to the synthesis of muscle for consumption as food, cellular agri-
culture has set up a new path for manufacturing items normally derived from
animals. There are two types of cellular agriculture: tissue engineering-based
and fermentation-based. Tissue engineering-based cellular agriculture uses
cultured meat and leather systems, in which cells or cell lines are extracted
from living animals and tissue-engineered generate consumable tissue. The
starting material, or cells, can be taken from an animal utilizing a biopsy
process or a genetically engineered cell line. Fermentation-based cellular
agriculture does not include the utilization of living animal tissues. Instead,
products are manufactured through fermentation of bacteria, algae, or yeast
that have been genetically engineered with recombinant DNA to make organ-
ic compounds. These molecules can subsequently be used to create common
animal products like gelatine, casein (used in milk), and collagen (used in
leather). While cultured meat is an early-stage technology with potential ben-
efits and challenges, there are concerns about its environmental impact. The
emission, water consumption, and footprint of artificial meat production
are still unknown, and there are no scientific estimates of the extent to which
meat production will contribute to the reduction of GHG emissions. There-
fore, the claim that artificial meat will save the globe from greenhouse gas
emissions is not supported by scientific research. However, it is estimated that
the financial turnover on the artificial meat business would reach 140 billion
euros within the next several years.
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Picture 2. Artificial meat

WOULD YOU
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CHANGE?

Plant based diet

As people become more conscious about their health and the environment,
plant-based diets have gained popularity in recent years. A plant-based diet
is predominantly composed of plant-derived foods such as whole grains, le-
gumes, nuts, seeds, and fruits and vegetables, with little or no animal products
(BDA, 2023). While there are several various types of vegetarians, they all
prefer to eat plant-based cuisine for a variety of reasons.

Picture 3. A plant-based diet — a food pyramid

High-fat whole foods
# Such as avocados, nuts, olives, whole
food-sweetened treats; dairy substitutes
such as oat. almond., rice and soy.

® Use sparingly.

Legumes

# Beans, peas, lentils and seeds.
» Consyme 2-3 servings

(1/2 cup cooked legumes or
1 Thsp seeds) every day.

__ Whole grains
S5 & Such as beown rice, barley, quinoa,

Leafy green vegetables —&-

# Such as collards,

spinach and kale. 4 5l s ocats, amaranth, whole wheat, whole-
& Eat at least 2-3 servings R grain pasta and sprouted grains.
(leupraworl2cup £ # 6-11 servings (/2 cup
cooked) per day. . cooked or 1 slice whole-

grain beead) daily,

& Consume 2-4 & All types,
servings (1 plece including starchy.
or 12 cup, . Eat as much and
every day, A\ as many different

colors as possible
each day.

Source: Plant-Based, 2023
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Many people choose to eat a plant-based diet for a variety of reasons, includ-
ing personal preference, health concerns, ethical considerations (such as not
wishing animals to be harmed), concerns about the environment (based on
the belief that animal production has a significant environmental affect), and
beliefs related to religion. However, other research suggest that consuming
insufficient amounts of animal-based meals may have negative implications.
Studies conducted in Guatemala on mothers and new-borns (Casterline et al.,
1997) and school-age children (Rogers et al., 2003) demonstrated that little
or no consumption of animal-source foods can result in a high vitamin B12
deficiency, resulting in insufficient dietary intake. Severe folate (vitamin B9)
and cobalamin (vitamin B12) deficits can have a major negative influence on
brain development in infancy and raise the risk of depression in adulthood
(Black, 2008). It is also crucial to note that adequate folate intake during preg-
nancy can minimize the risk of neural tube abnormalities (NTDs) in babies,
but severe cobalamin deficiency can impair adolescent behavioural and psy-
choeducational performance (Black, 2008). Deficits in folate and cobalamin
are primarily associated with malabsorption or a vegetarian diet. Black (2008)
stated that vitamin B12 insufficiency can have negative consequences on new-
born growth, cognition, integration into society, and appearance of depression.

Adopting a plant-based diet is frequently regarded as a more sustainable di-
etary option due to its possible good environmental effects. Plant production
takes fewer resources than animal production, including land, water, and ener-
gy which results in a lower carbon footprint and reduced greenhouse gas emis-
sions. In addition, fewer resources are required for plant production, which
leads to the conservation of natural resources, ecosystems, and biodiversity.

However, it is vital to highlight that plant-based diets rely mainly on soya
derivatives like tofu and tempeh, which are primarily produced in Brazil and
India. Unfortunately, this has resulted in significant deforestation and loss of
habitats in these regions. According to a new study by Jordan et al. (2022),
over 400 square miles (1,000 square kilometers) of Amazon rainforest have
been removed during the last ten years in order to expand soya-growing plan-
tations in the Brazilian state of Mato Grosso. Similarly, palm oil, a key com-
ponent of a plant-based diet, is primarily manufactured and imported from
Indonesia, Malaysia, Thailand, and Nigeria, where regional ecosystems have
been devastated by destruction of forests and biodiversity loss.
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Millions of hectares of forest are cleared for palm oil cultivation, destroying
habitat for numerous species. Furthermore, the palm oil business has faced
several charges of human rights breaches, including underage labor, wide-

spread sexual abuse and rape, and contamination with hazardous pesticides
(Trauger, 2022).

Picture 4. Deforestation in Borneo

Source: Future Environment Defenders, 2023

Picture 5. Plant-based meat
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Conclusion

According to current studies, the global livestock sector produces 14.5% of
total anthropogenic greenhouse gas emissions, with the cattle sector contrib-
uting with 65%. Furthermore, the livestock sector has a great potential for
mitigating climate change having a mitigation potential of 14—41%, depend-
ing on the specific species, system of production, and farming area. We are
currently witnessing a very aggressive campaign against the agricultural pro-
duction sector, especially livestock production, but we have to ask ourselves
which lobbies are behind the campaign and for what reason.

The answer is not difficult to find, let’s ask ourselves if we would ever think of
consuming artificial or vegan “meat” if there was not an aggressive campaign
against livestock production, and especially cattle production as the cause of
climate change?
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AGRICULTURAL COOPERATIVES IN THE FUNCTION
OF IMPROVEMENT OF MARKET POSITION OF FARMERS
IN VOJVODINA

Jelena Nestorov Bizonj'

Abstract

Cooperative movement in Vojvodina has a long and rich history. Agricultural
cooperatives have been, since their beginnings to today, the predominant type
of cooperatives. Considering the long tradition of agricultural production in
Vojvodina, as well as the fact that the largest part of the cultivated land is
owned by family agricultural holdings which are small, organizing farmers into
cooperatives has been the imperative way of improving their market position.

Organizing farmers into cooperatives and merging their offer and demand
through joint market appearance, improves their market position, in com-
parison to an independent market appearance. Equipping cooperatives with
property and other capacities directly affects the scope of services a cooper-
ative can offer to its cooperative members, for the purpose of improving their
market position to the greatest extent.

Key words: agricultural cooperatives, farmers, market position.

Introduction

According to the data obtained from the International Cooperative Alliance,
there are more than 1 billion cooperative members in about 3 million co-
operatives in the world today. Cooperatives employ an estimated 10 % of
the total global workforce. Vojvodina is one of the regions with the longest
cooperative tradition in the world. The first cooperative in Vojvodina was
founded in 1846 in Backi Petrovac. It was called Gazdovsky spolok. The first
modern cooperative established in Vojvodina was the third in Europe and in
the whole world. The tradition of uniting farmers in cooperatives in Vojvodi-
na has been preserved to this day, in different countries and socio-economic
systems, which had a huge impact on the quality and quantity of cooperative
organisation through history.

1 Jelena Nestorov Bizonj, M.Sc., Cooperative Union of Vojvodina, Blvd. Mihajla Pupina
25, Novi Sad, Serbia. Phone: +381641410570, E-mail: zsvoffice@gmail.com
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In times of modern economy, market economy and strong competition in the
market of agricultural food production, domestic farmers face great challeng-
es. Small agricultural holdings are dominant in the Republic of Serbia, 77,7
% of which have the size of up to 5 hectares, according to 2012 census of
agriculture data. Apart from the small size, an average agricultural holding in
Serbia mainly has extensive and non-specialised production, low productivity
and therefore lack economic strength for independent market positioning.

In the Vojvodina region, the average of used agricultural holding is 10,9 hect-
ares, which is twice the average state level. However, agricultural holdings in
Vojvodina are also characterised by extensive and non-specialised production
and are mainly engaged in crop growing and small number of cattle per agri-
cultural holding.

The existing structure of agricultural holdings in terms of size and other char-
acteristics requires their organisation in agricultural cooperatives, for the pur-
pose of joint market appearance in order to obtain better economic effects
from their production compared to an independent market appearance. Sim-
ply by uniting supply and demand of farmers through agricultural coopera-
tives, their competitive position in the market improves. Whether the eco-
nomic effects for farmers conducting their business through a cooperative are
limited to the benefits of unifying the supply and demand of all cooperative
members, or whether these effects can be greater, depends largely on the land
ownership and other capacities, which will be discussed in more detail below.

Characteristics of agricultural cooperatives in Vojvodina

Cooperative Union of Vojvodina is the institution which represents the inter-
ests of cooperatives in Vojvodina. There are 462 active agricultural cooper-
atives and 20 cooperatives of other type, members of Cooperative Union of
Vojvodina. Considering that 90% of the registered agricultural cooperatives
in Vojvodina are members of Cooperative Union of Vojvodina (hereinafter
referred to as ‘CUV”), data obtained from the CUV will be used in this paper
as a representative indicator about cooperative movement in Vojvodina.

In the Republic of Serbia cooperatives are formed and do business according
to The Law on Cooperatives (Official Gazette of the Republic of Serbia, no.
112/2015). According to the Law, a cooperative is a legal entity which is
a special form of organization of physical persons (cooperative members)
that realizes its economic, social, cultural and other interests by operating on
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cooperative principles, and that manages and controls the operations of the
cooperative. In agriculture, cooperatives are formed as agricultural or farm-
ing cooperatives which can be either general or specialized (fruit, vegetable,
livestock, beekeeping etc.)

Agricultural or farming cooperatives are the most dominant type of coopera-
tive organization, and make 95% of the CUV members. If the number of agri-
cultural cooperatives that are actively operating is compared with the number
of settlements (468) in Vojvodina, it can be concluded that on average, there
is a good coverage of cooperative organizations, while there are settlements
where there are no registered or active cooperatives, or in some settlements
there are more than one.

Cooperative members and cooperators of cooperatives are mainly farmers
with small or medium - sized land. In Serbia’s cooperatives, it is typical for a
large number of farmers to regularly establish cooperator relationships with
cooperatives, i.e. arrange contracted production and services with coopera-
tives annually. That way, farmers gain the status of cooperators, not coop-
erative members, as they are not members of cooperatives who manage and
control the operation of the cooperative.

More than 100.000 people are directly involved in cooperatives in Vojvodina,
as cooperative members, cooperators or employees. Of the mentioned num-
ber, about 2.500 people are employed in cooperatives (without counting the
additional seasonal workforce for temporary jobs). There are around 10.000
farmers who are members of cooperatives in Vojvodina, while most farmers
maintain cooperator relationship with cooperatives. Deviations in the number
of employees, members and cooperators of the cooperatives are large.

The main activities of agricultural cooperatives include arranging production
via contracts, on the land owned by cooperative members or cooperators, as
well as the purchase of agricultural products. In addition to the aforemen-
tioned activities, cooperatives that own land most often cultivate their land.

According to the data obtained from the Survey about the structure of agri-
cultural holdings, 2018. —Agricultural Holdings According to the Production
Type and Economic Size (Parausi¢, V., Roljevi¢, S. & Subié, J., 2019.), more
than half of family agricultural holdings in Vojvodina, i.e. 53,3% are special-
ized in field crops, and mixed family agricultural holdings which produce
crops and have livestock make 20,2% of family agricultural holdings. Taking
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this information into account, it can be concluded that field crops are domi-
nant in the agriculture of Vojvodina. Whether a cooperative will be general
or specialized (e.g. fruit, vegetable, livestock, etc.) is directly conditioned by
the structure of production and needs of its members. Considering the low
level of specialized production on family agricultural holdings of cooperative
members, as well as the domination of field crops in Vojvodina, most cooper-
atives and their members do their business in the area of field crops, as stated
in the data about the type of production in agricultural holdings in Vojvodina.

From the data obtained from the CUYV, about the cooperative production on
the land owned by cooperatives, it is visible that it is almost identical to the
structure of production of their cooperative members and cooperants.

On the cultivated land owned by cooperatives, more than 96% is under field
crops, while vegetable growing covers a little more than 2% of the area, and
fruit growing a bit more than 1%.

With regard to field crops, the most commonly cultivated crops are maize
and wheat, followed by sunflower and soybean. Apple dominates in fruit pro-
duction, while pepper (mostly used as paprika spice, and then for eating)
dominates in vegetable production. Contracted production and procurement
of livestock units, between cooperatives and their members or farmers out-
side the cooperative, as well as livestock farming that cooperatives do for
themselves in their ownership is meagre in cooperatives in Vojvodina. For
example, today only 10 cooperatives contracts production of livestock for
their cooperants or cooperative members or purchase pigs, and most former
cooperatives’ farms have ceased to exist, and only a few bigger ones are ac-
tive today.

Property of agricultural cooperatives in Vojvodina and the need for
investments

Of the total number of agricultural cooperatives in Vojvodina, most do not
have their assets. Agricultural land and other real property (storage capacities,
and other) possess around 120 cooperatives, making that just above 25% of
the total number of agricultural cooperatives. Cooperatives that own immov-
able property, as a rule, also have moveable property (agricultural machinery
and other). Some cooperatives without immovable property do have move-
able property.
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Collective property ownership was the dominant type of ownership until
2016, in terms of immovable property used by cooperatives. One conse-
quence of the unresolved ownership relations in cooperatives was the lack of
investments in new immoveable property, in cases when there was a need and
possibility for new investments, due to the uncertainty of the future status of
the property. (Nestorov Bizonj, J., Franci, A., & Lovre, K., 2016.). The Law
on Cooperatives from 2015 prescribed the method of converting collective
into cooperative property ownership. After prescribing cooperative owner-
ship on cooperative properties, in 2016. onward, there have been increased
investments in cooperatives.

Apart from agricultural land, agricultural cooperatives in Vojvodina have
vast storage facilities (silos, store buildings, warehouses, cold storages, etc.),
where they store products of cooperative members, co-operators and their
merchandise. Facilities for finalizing production and processing are owned
only by a few cooperatives in Vojvodina. Some cooperatives also have ag-
ricultural supply stores, petrol stations, restaurants, cafés, and others. Coop-
erative agricultural machinery is comprised of tractors, combine harvesters,
telehandlers, additional farming equipment, and others, used for cultivating
land owned by cooperative members and co-operators, as well as the land
owned by cooperatives.

Cooperatives that have immovable and movable property employ the most
workforce in cooperative movement. They also have more members and
co-operators than average. These cooperatives usually have a much higher
turnover and a higher profit, compared to those without assets.

The cooperatives’ need for investing in immovable and movable property is
large. According to the CUV data and survey conducted in 2021 that included
165 cooperatives in Vojvodina, as many as 128 cooperatives (78%) expressed
the need to invest. The biggest number of cooperatives (106) stated the need
for procuring machinery (tractors, harvesters, telehandlers, and others). 81
cooperatives expressed interest in investing in storage facilities (store build-
ings, silos, cold storages, and others). Only 15 cooperatives said there was a
need for investment in facilities for production finalisation and processing,
and 25 cooperatives had interests in procuring irrigation systems. Most coop-
eratives express an interest in more than one type of investment.
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Cooperative potential for the purpose of the improvement of market
position of farmers in Vojvodina

Via joint demand of cooperative members for raw materials used for produc-
tion, more favorable procurement conditions could be achieved in terms of
achieving better raw materials prices. Better prices could be achieved by joint
sales of cooperative members through cooperatives, and also bigger amounts
of merchandise could be placed on a wider market. What the effects of unify-
ing the supply and demand of cooperative members through cooperatives will
be, depends on several factors. The number of cooperative members and the
quantity of products on the market are crucial factors in creating better market
conditions. Cooperatives with many members and cooperators can achieve
much better economic effects in terms of economies of scale.

Besides these factors, providing necessary facilities for cooperatives is im-
portant, in order to create a better market position. When cooperatives have
storage capacities, the possibility of storing products for cooperative mem-
bers is created, and there are also better conditions for the sales of stored
products, all of which gives cooperative members a strategic advantage, in
comparison to farmers who do not have this possibility.

In terms of the arranged production between the cooperative and cooperative
members, cooperatives with machinery provide land cultivation services and
other types of service to their members and cooperants. Technological and
economic profitability of cooperative machinery use on agricultural holding
owned by cooperative members, and cooperants is incomparably greater than
the procurement of machinery done by agricultural holding independently.
Savings in terms of machinery service costs are important for the reduction
of production inputs. As an example, like it is stated in the Calculation of the
wheat production price for 2023, made by the CUV experts in June 2023,
the participation of the costs of mechanical operations for wheat cultivation
marked 40% of the total wheat production costs.

Along with the owned property, for the successful business run of coopera-
tives and cooperative members, the workforce in cooperatives has an import-
ant role, especially high - quality management and experts. The transfer of
knowledge and technologies between cooperatives and cooperative members
is one of the essential elements of development in agricultural production.
Cooperatives that employ experts in the field of agriculture and other pro-
fessions are able to influence the improvement of the production process of
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cooperative members and cooperants through the transfer of knowledge and
advisory support.

The total potential of the cooperative for improving the market position of
the cooperative depends on the degree of liquidity of the cooperative and the
available own financial resources, as well as the potential of the cooperative
for obtaining external sources of financing. The financial capacity determines
whether the cooperative will be able to invest in a new property, which would
enable its members better business conditions. The possibility of the employ-
ment of experts and high - quality management is also determined by finan-
cial potentials. Finances also have an impact on cooperative development on
the market, in terms of procurement, sales and investments done when the
market conditions are most favorable for cooperatives and their members.

The lack of financial resources is the main reason why many cooperatives
have not invested in needed property and workforce, and because of that can-
not achieve their full potential and improve the market position of farmers
who do business with them.

Credit conditions in banks have been extremely unfavorable for agriculture
in recent years, and there is also a problem of credit potential for some coop-
eratives. State subsidies for cooperatives are quite limited when considering
cooperative needs. Only one ministry of the Republic of Serbia has had a
subsidy program for investments, specially created for cooperatives. One lim-
itation for achieving a greater cooperative potential is the tax policy, which
has not recognised the specifics of cooperative organisation.

Conclusion

By organising farmers in cooperatives and jointly acting on the market via
cooperatives, the market position of farmers is improved, and their bargaining
power is increased. Using the potential of cooperatives for the improvement
of market position of farmers in Vojvodina varies, depending on the number of
cooperative members and cooperants, and the number of products they trade
via cooperatives, as well as the financial capacities of cooperatives, which is
in correlation with the property, workforce and other resources they own.

More than 1/4 of cooperatives in Vojvodina have property and storage capac-
ities that are in the function of the cooperative members’ needs, and hence
achieve positive business results and high annual turnover, all of which en-
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ables cooperative members a better market position, in comparison to other
farmers who do business outside cooperatives. Cooperatives that do not have
their property, and do not have many cooperative members and lack financial
capital, the potential for cooperative business is not sufficiently used, even
though their members have advantage on the market, in comparison to farm-
ers outside cooperatives.

To use the cooperative potential on a higher level and improve the market
position of cooperative members, a larger number of government subsidies
for cooperatives and their members is needed. Increasing subsidies for invest-
ments in cooperatives is of key importance for the improvement of coopera-
tive potential. Apart from the aforementioned, subsidies and other incentives
for agricultural production should be available for all the land which is cul-
tivated and owned by cooperatives and their members, i.e. for all livestock
unit or other types of production. Currently, subsidies for both cooperatives
and their members are limited to 20 hectares of agricultural land owned by
them, while all the production and turnover are done legally by cooperatives,
and represent a segment of agriculture which contributes to the state budget
the most.

Increasing the knowledge about the cooperative movement and recognising
its potential are necessary for providing better state and other types of incen-
tives, as well as for the promotion of cooperative organisation amongst inde-
pendent farmers, as many of them still do not form a part of the cooperative
system, which has a negative impact on their market position and bargain-
ing power. By improving the cooperative potential, positive effects would be
achieved for both farmers and agriculture in general, and would contribute to
the state budget and national food security.
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THE INFLUENCE OF FOREIGN DIRECT INVESTMENTS
ON THE IMPROVEMENT OF AGRIBUSINESS!

Marijana Joksimovié?

Abstract

The financial situation in the world like a result of Covid-19 and the war in
Ukraine have a great impact on foreign direct investments (FDI) and thus
on the improvement of agribusiness in the European Union and the Republic
of Serbia. In the paper, the author investigates the impact of FDI on the
improvement of agribusiness. In order to draw adequate conclusions, the data
used in the paper are official data of the Food and Agriculture Organization
of the United Nations (FAOUN) and the United Nations Conference on Trade
and Development (UNCTAD). The time series used in the paper includes data
relating to the period from 2017 to 2023.

Key words: Foreign direct investment, Agribusiness, European Union, Re-
public of Serbia and Economy.

Introduction

The financial situation like a result of Covid-19 and the war in Ukraine have a
great impact on FDIs of agribusiness in the European Union and the Republic
of Serbia. Tax incentives, stimulus packages, and eased bureaucracy are just
some of the measures that economies use to attract FDI and are competitive in
relation to others. (Joksimovic et al., 2017, Mitrovi¢ et al., 2014; Medina, 2022).
The authors explore the influence of FDIs on the improvement of agribusiness.

The research method used in the work is descriptive analysis, the induction
method and the deduction method, as well as the analysis of the content of
the available literature and the set subject and goal of the research. In order to
achieve adequate research results, authorized data from the field of agribusiness
were used in the work. All data used to 2022 in the paper are presented in
annual time series except for the data from 2023 in the paper are monthly.

1 This paper is part of the results of research on project U 01/2023 Green economy in the era
of digitization, Faculty of Finance, Banking and Auditing, Alpha BK University in Belgrade.
2 Marijana Joksimovi¢, Ph.D., Full Time Professor, Alfa BK University, Faculty of

Finance, Banking and Auditing, Serbia, E-mail: joksimovicmarijana80@gmail.com,
Phone: 064/0780947, https://orcid.org/0000-0002-5939-5137
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Data for this paper was include from the database of the Food and Agriculture
Organization of the United Nations (FAOUN) and the United Nations
Conference on Trade and Development (UNCTAD) and other relevant research
papers. The analysis also included figures about FDI inflow and outflow for
European Union and Serbia, which were examined from 2017 to 2022.

Ranking of countries by agriculture in the world

The China is best agricultural producing countries in the world in 2023. China
is expected to remain the world’s top agricultural producer in 2023, with a
projected output of $1.14 trillion.

At the table no. 1, the author shows top eight agricultural producing countries
in the world in 2023.

Table 1. Top agricultural producing countries in the world

Rang Country
1. China
United States
Brazil
India
Russia
France
Mexico
8. Japan

Pl Sl ol ol ol g

Source: Author from data Food and Agriculture Organization of the United Nations

On the table 2, the author shows best countries exports in billions in 2022 in
the world.

Table 2. Best country agricultural exports in billions in 2022 in the world

Country Exports (in billions)
United States $118.3
Netherlands $79

Germany $70.8

France $68
Brazil $55.4

Source: Author from data Food and Agriculture Organization of the United Nations
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The best country agricultural exports in the world in 2022 is United States
with $118.3, another place is Netherlands with $79, takes the third place
Germany with $70.8, it is in fourth place France with $68, and it is in fifth
place Brazil with $55.4.

Table 3. The Best country with staples that feed the world

Commodity Leading country % of Global Exports
Corn United States 26% ($7.6 billion)
Fish China 9.2% ($6.6 billion)

Palm Oil Indonesia 51% ($10.4 billion)
Rice Thailand 34.5% ($6 billion)
Soybeans United States 50.5% ($16.5 billion)
Wheat United States 18% ($5.4 billion)

Source: Author from data Food and Agriculture Organization of the United
Nations

If we look at the staples that feed the world (rice, corn, wheat, beans, lentils,
and animal proteins), countries like the United States, Germany, Canada,
Brazil, and Thailand feature more prominently, see more on the Table 3.

Economic indicators

The financial situation like a result of Covid-19 and the war in Ukraine in
2022 has an impact on the whole world. Great impact on changes in the real
estate market and interest rates, by the increase in price food, high inflation
and food shortage which resulted in problems in world. The decline in the
standard of living of the population was great. Although the war in Ukraine it
has spread and swung the whole world. (Jaiswal, et al., 2020). The crisis has a
great impact on the slowdown of the economy of the EU and Serbia.

At the table 4, the author provide an overview of the main economic indicators
of the European Union in 2022 and 2023 that give a cross section of the
economy in the European Union.
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Table 4. European Union - Economic Indicators

Overview Last | Reference Previous Period

Stock Market 4261 4236 points Aug/23

GDP Growth Rate 0.3 0 percent Jun/23
GDP Annual Growth Rate 0.6 1.1 percent Jun/23
Unemployment Rate 6.4 6.4 percent Jun/23
Inflation Rate 53 55 percent Jul/23
Inflation Rate MoM -0.1 0.3 percent Jul/23
Interest Rate 4.25 4 percent Jul/23
Balance of Trade 23030 -304 EUR Million Jun/23
Current Account 36.77 -12.46 EUR Billion Jun/23
Current Account to GDP -1 2.3 percent of GDP Dec/22
Government Debt to GDP 91.5 95.4 percent of GDP Dec/22
Government Budget -3.6 -5.3 percent of GDP | Dec/22
Business Confidence -0.09 0.06 points Jul/23
Manufacturing PMI 43.7 42.7 points Aug/23
Services PMI 48.3 50.9 points Aug/23
Consumer Confidence -16 -15.1 points Aug/23
Retail Sales MoM -0.3 0.6 percent Jun/23
Corporate Tax Rate 23 23.2 percent Dec/22
Personal Income Tax Rate 42.9 43 percent Dec/22

Source: https://tradingeconomics.com/euro-area/indicators

Atthe table 5, the author provide an overview of the main economic indicators of the
Serbia in 2021, 2022 and 2023 that give a cross section of the economy in the Serbia.

Table 5. Serbia - Economic Indicators

Overview Last | Reference Previous Period
Currency 108 108 Aug/23

Stock Market 894 892 points Aug/23

GDP Growth Rate -0.2 0.6 percent Mar/23
GDP Annual Growth Rate 1.7 0.7 percent Jun/23
Unemployment Rate 10.1 9.2 percent Mar/23
Inflation Rate 12.5 13.7 percent Jul/23
Interest Rate 6.5 6.5 percent Aug/23
Balance of Trade -664 -812 USD Million Jun/23
Current Account -340 -185 USD Million Jun/23
Current Account to GDP -6.9 -4.3 percent of GDP | Dec/22
Government Debt to GDP 55.1 56.5 percent of GDP | Dec/22
Government Budget -3.3 -4.6 percent of GDP | Dec/22
Corporate Tax Rate 15 15 percent Dec/23
Personal Income Tax Rate 10 10 percent Dec/21

Source: https.//tradingeconomics.com/serbia/indicators
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Everything stated in the paper based on the collected data points to the
slow economic growth of both observed economies. The European Union
and the Republic of Serbia have great benefits for FDI in agribusiness. Both
economies have many investment benefits of FDI in agribusiness.

Research results

The collected data regarding FDI in both economies aims to determine the
extent to which FDI affects the economic growth of both observed countries.
Maximizing the profits and efforts of the richer and more powerful countries to
increase their wealth by using natural and human resources to other countries
(Mitrovi¢ et. al., 2014).

Due to its specificity, FDI in the practice of other countries can be seen as
a factor of particular importance for the further growth and recovery of the
economy (Joksimovic et al., 2017).

Table 6. FDI in Serbia inflows to Agriculture, Forestry and Fishing and Total
FDI inflows in Serbia 2017-2021, Value in million USD

FDI inflows to Agriculture, Forestry and Fishing and Total FDI inflows in Serbia
2017-2021, Value in million USD
Year
Area 2017 2018 2019 2020 2021
SERBIA
FDI inflows to
Agriculture, | o) 9577 | 1785843 | 53.89231 | 5639251 | 49.7913
Forestry and
Fishing
T?tal FDI 2.878.573 4.091.385 4.271.15 3.470.997 | 4.569.052
inflows

Source: Author from data http://unctadstat.unctad.org/
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Chart 1. FDI inflows to Agriculture, Forestry and Fishing and Total FDI
inflows in Serbia 2017-2021, Value in million USD
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B Total FDI inflows
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1000 Forestry and
Fishing

0
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Source: Author from data http.//unctadstat.unctad.org/

At the table no. 6, we can see the Serbia inflows to Agriculture, Forestry and
Fishing and Total FDI inflows and Total FDI inflows in Serbia, Value in million
USD from period 2017 to 2021. The amount of FDI in Serbia varies yearly.

Table 7. Total FDI inflows in European Union (27)2017-2021, Value in
million USD

Total FDI inflows in European Union (27)2017-2021, Value in million USD
Year
Area
European
Union (27)
Total FDI
inflows

2017 2018 2019 2020 2021

292.163.6 334.205.2 441.914.7 290.665.9 255.658.5

Source: Author from data http://unctadstat.unctad.org/

54



Chart 2. Total FDI inflows in European Union (27) 2017-2021, Value in

million USD
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Source: Author from data http.//unctadstat.unctad.org/

At the table 7, we can see the amount of FDI in EU varies yearly. The amount
of FDI in European Union varies yearly.

Table 8. Total FDI inflows in Serbia and European Union (27)2017-2021,

Value in million USD

Total FDI inflows in Serbia and European Union (27)2017-2021, Value in million USD
Year 2017 2018 2019 2020 2021
Area

Total FDI

inflowsl ,o,1636 | 3342052 | 4419147 | 2906659 | 255658.5

European

Union (27)
Total FDI
inflows in| 2878.573 4091.385 4271.15 3470.997 4569.052
Serbia
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Chart 3. Total FDI inflows in Serbia and European Union (27)2017-2021,
Value in million USD
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At the table no. 8 and chart no 3, we can see the total FDI inflows in Serbia
and European Union (27) from period 2017 to 2021, value in million USD
varies yearly. The amount of FDI in European Union and Serbia varies yearly.

Conclusion

From the analysis of the influence of FDIs on the improvement of agribusiness
in European Union and Republic of Serbia based on the data presented in the
paper, the economies can be concluded: that both economies are attractive for
investors in agribusiness. The favorable geopolitical situation benefits both
economies. Extremely strong position in major markets. Due to low taxes,
good macroeconomic stability and low labor costs are key components for
successful fundraising. Finding a way to attract funds in the form of FDIs is a
key factor for improving the economy in agribusiness.
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MULTI-RESISTANCE OF CERCOSPORA BETICOLA TO MBC, DMI
AND Qol FUNGICIDES AND IMPACT ON MANAGAMENT!

Nenad Trkulja?, Anja Milosavljevié®

Abstract

Cercospora leaf spot (CLS) caused by Cercospora beticola in Serbia occurs an-

nually causing severe yield losses of sugar beet, which requires intensive use of
fungicides. Over the last decade we have observed unsatisfactory control of CLS
at the main sugar beet groving regions. Sugar beet production in Serbia was faced
with dramatic decrease in efficacy of fungicides intended for Cercospora beticola

control. CLS management over the years included intensive use of three groups of
fungicides with different modes of action i.e. benzimidazole (MBC), triazole (DMI)

and strobilurin (Qol), consequently imposing C. beticola resistance selection pres-

sure. Multi-resistant populations to Qol, DMI and MBC were detected. The genet-

ic basis underlying the resistance was tested by characterizing the cyt b, CYP51

and f3-tubulin genes, associated with resistance to Qol, DMI and MBC fungicides,

respectively. Isolates that were resistant to Qol fungicides had the G 1434 mutation

within the cyt b gene. Characterization of CYP51 gene revealed seven diverse hap-
lotypes, however, no correlation with sensitivity or resistance to DMI fungicides
could be identified. Resistance to MBC fungicides was associated with presence
of the E198A mutation in the 5-tubulin gene of all resistant isolates. Depending on

the resistance development three multi-resistant phenotypes were identified: MR1

- resistant to Qol and DMI fungicides, sensitive to MBC fungicides; MR2 - DMI
and MBC resistant, sensitive to Qol; and MR3, resistant to all three groups (Qol,

DMI and MBC) of fungicides. This finding provides a new insight on development
of multi-resistance of C. beticola to MBC, Qol and DMI fungicides which had a
strong impact on CLS managament.
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Introduction

Fungus Cercospora beticola Sacc. causes the most destructive foliar disease
of sugar beet (Beta vulgaris L.) worldwide, Cercospora leaf spot disease (CLS)
(Holtschulte 2000). Yield losses can be up to 50% in areas with favorable condi-
tions for disease development, most importantly high relative humidity and daily
temperatures (Byford 1996). In Serbia, weather conditions are mostly favorable
for CLS development during groving season of sugar beet becouse it is cultivated
in northern part of country. Considering those factors, epidemic level of disease
development is possible in some years. Growers are in need to use more fungicides
(Karaoglanidis et al. 2002) in order to protect crops from disease development
and losses in yield and sugar content, becouse disease is mainly managed by using
different groups of fungicides and resistant cultivars with crop rotation. Three
groups with different modes of action are used in control of CLS in fields: meth-
yl-2-benzimidazole carbamate (MBC), steroldemethylation-inhibiting (DMI)
and quinone outside inhibitor (Qol) groups (Trkulja et al. 2015). Increase in
fungicide use brought dramatic decrease in efficacy of products and rapid C.
beticola resistance development.

Benzimidazoles (MBC) are in use in Serbia from 1970s, with rapid resistance
development that as a consequence had record of first resistant isolates just
three years after first application in field of sugar beet (Mari¢ et al. 1976).
MBCs are site-specific fungicides with high risk of resistance development (Da-
vidse 1986). Consequently, use of some MBC fungicides was reduced to one
application per year (Mari¢ et al. 1984), but it still did not stop increase in
resistance population which was up to 80-90% during 2000s (Trkulja et al.
2009) and went over 90% in past years (Trkulja et al. 2013, 2015). Resistance
to MBCs can vary in degrees and is based on single nucleotide polymorphism
(SNP) of different codons in the B-tubulin gene (Ma and Michailides 2005),
and in Serbia it is detected at codons 167 and 198 (Trkulja et al. 2013).

Triazoles (DMI) were introduced in late 1970s for control of CLS after resistan-
ce to MBCs was confirmed (Byford 1996). Characteristic polygenic mecha-
nism allowed moderate risk of resistance development and good protective
and curative characteristics, which promised high efficacy in control of CLS
(Brown et al. 1986). Continuous use of this group of fungicides led to in-
crease of resistance development, ranging from low to high (Karaoglanidis
and Thanassoulopoulos 2002; Karaoglanidis and loannidis 2010). Beginning
of 1980s those fungicides were introduced in Serbia and their use was very
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successful (Mari€ ef al. 1984) but in recent years resistance developed in all sugar
beet groving regions (Mari¢ et al. 1976; Trkulja et al. 2009, 2015). Mechanism
of resistance to DMI fungicides is based on mutations connected to CYP51
gene (Ziogas and Malandrakis 2015), mostly combination of multiple mu-
tations of gene and as result have numerous resistant haplotypes (Cools and
Fraaije 2012).

Strobilurines (Qol) fungicides were introduced in CLS management in Serbia in
2007 but only in mixtures where trifloxystrobin gave high control with cyprocona-
zole (Trkulja et al. 2015). Mode of action is based on inhibition of mitochon-
drial respiration by binding at the Qo site of cytochrome b gene (Bartlett et al.
2002). Resistance in C. beticola isolates is connected to mutation in cyt b gene
where one amino acid is changed to another and Qols can not bind to target
site, therefore fungus is resistant to fungicide (Edin and Torriani 2012). There
are multiple possible codons for mutation development of Cyt b gene (Gisi et
al. 2002) but strongest is mutation on position 143, non-synonymous mutation
of glycine to alanine (G143A) (Malandrakis et al. 2006; Bolton et al. 2013).
Resistance to Qol fungicides is recorded by Birla et al. 2012 in Europe and in
United States by Bolton et al. 2013, while in Serbia it is first registered in 2017
(Trkulja et al. 2017). Qol fungicides were overused with intensive application
trough years, multiple time in same year which lead to development of resis-
tance to all Qol a.i., since it is cross-resistant group of fungicides.

Multiresistance (MR) is occurrence when same isolate is resistant to two or
all three groups of fungicides used in CLS management in sugar beet and
this is first time ever detected by Trkulja et al. 2017 in Serbia. Three different
phenotypes were established (MR1, MR2 and MR3), where first two were re-
sistant to two groups of fungicides and third phenotype represents population
of C. beticola resistant to all three groups of fungicides.

Methodology

When first symptoms of cercospora leaf spots were detected in fields, leaves af-
fected with sporulating lesions of C. beficola were collected. Samplings and mon-
itoring of disease were conducted from commercial sugar beet fields at all three
main sugar beet growing regions in Serbia — Srem, Backa and Banat (Table 1).

Main three groups of fungicides (MBC, DMI and Qol) used to control C. beficola
disease in fields were tested and used in this study. During commercial field mon-
itoring, in order to determine level of sensitivity to all fungicide groups used in
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disease control, leaves with symptomatic spots or lesions, with sporulating spores,
were collected from each growing region. Total number of leaves collected was
about one hundred isolates. Leaves collected this way were then transferred to
laboratories in portable refrigerators where follow-up tests were done.

Upon arrival in laboratories, spores from infected leaves were transferred to Potato
Dextrose Agar (PDA) media which allows them to germinate. Next day, after 24h
incubation period on media, using microscope apparatus we determined germi-
nated single spores and using precise laboratory tools we transferred segments
of media with those single spores to new Petri dishes amended with PDA media.
Thus, we obtained clean and monosporial (single conidia) isolates of C. beficola,
with precise knowledge of prior used fungicides in each field for disease control.
Isolates were than incubated in dark on 25°C for further growing and tests.

Methode used to determine sensitivity levels was measuring of radial mycelial
growth of C. beticola on PDA media. Fungicides from MBCs used were active
ingredients (a.i.) carbendazim and thiophanate methyl for which discriminatory
concentration was DC=1 mg/l. Same concentration (1 mg/l) was discriminatory
for DMIs a.i. used in laboratory tests, flutriafol and tetraconazole. Monosporial
cultures of C. beticola isolates that were 14 days old were used from which Smm
plugs were transferred on fungicide amended PDA media and on control PDA me-
dia without fungicide added. After incubation of 7 days in dark, at 25°C, mycelial
growth was measured. Resistant isolates were ones that had relative growth great-
er than 50% compared to control, while those that had growth lower than 50%
were considered sensitive. Qols used in tests trifloxystrobin and pyraclostrobin
for which discriminatory concentration was 5 mg/l. Sensitivity was measured by
method of conidial germination and isolates with germination greater than 50%
comparing to control were considered resistant, and those with lover than 50%
growth rate were sensitive.

Additionally, special molecular tools were used to determine resistance to Qols,
MBC and DMI fungicides and 10 collected isolates from each region were char-
acterized on gens level. Genes analyzed were those responsible for C. beticola
resistance development. Trkulja et. al (2017) described PCR-RFLP method for
cytochrome b gene (cyt b) characterization, and we use this tool to detect resistance
to Qol fungicides. To detect high resistant population of MBC fungicides we used
PCR-RFLP method, and to detect low and medium resistant populations specific
mutation PCR protocol was used, as described in Trkulja et. al (2013).
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Table 1. Number of tested isolates from three main sugar beet regions of Ser-
bia with sampling year.

. ) Number of isolates per year of sampling
Region of Serbia 2016 2017
Srem 106 108
Backa 101 104
Banat 102 103

Trial field experiments were additionally done in all three growing regions
during two consecutive years (2016 and 2017). Fungicides used in the study
were commercial formulations of protective and single site fungicides, from
all three groups, Qols, DMIs and MBCs from different manufacturers, water
suspensions in recommended doses (Table 2.). Layout of trial field plots was
arranged in accordance with highest experimental practices, using complete
randomized block design in four replicants. Width of each plot was 6m (12
rows of sugar beets) by 16,5m long, considering that there has to be 100 sugar
beet plants in each row. Taking in account possibility of drift when each treat-
ment applied, which lead to mixing of different treatments in outer rows, and
making sure we get correct results from this field experiment, we distanced
each plot from one another by 1m from all sides. Control plots were com-
pletely untreated, also placed random in trial field. Additionally, only leaves
from middle rows were collected for further analyzes.

Determination of adequate time for start of fungicide application is direct-
ly connected to threshold of disease presence on leaves. Wolf and Wereett
(2002) described method, moving diagonally through field trial we collected
hundred leaves, but only those from central part of rosette. Almost all canopy
of sugar beet plants has to be touching or overlapping with canopy of adjacent
row. We followed weather data and DIVs in order to know when appropriate
conditions for disease development were obtained, started monitor appear-
ance of first spots and first application was approved only when there was in-
cidence of at least 5% of sugar beet plants with symptoms of C. beticola on its
leaves. Once first application was done, following two were set for intervals
of 14 days apart from each other. Application of fungicides was done using
a T4 sprayer (Bellspray, Inc., USA), with 4 atm pressure. Fungicide solution
was mixed in accordance with recommended doses and for each plot in spray-
er bottles in volume of three litres in order to cover whole plot surface area.
Efficacy was than measured by subtraction of disease severity in treated plot
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from disease severity in control, which is than divided by disease severity in
control, and final result was in percentages.

Table 2. Field testing treatments single fungicides and mixture of fungicides
different mode of actions

Single formulations
Active
Commercial Ingredient Manufacturer a.i. g/ha
name (group of
fungicide')
chlorothalonil .
Dakoflo 720 Galenika phytopharmacy| 1440
(PRO)
thiophan-
Galofungin T ate-methyl Galenika phytopharmacy 225
(MBC)
difenoconazole .

Sekvenca (DMI) Galenika phytopharmacy 100
Impact 25 flutriafol (DMI) |Cheminova 62.5
trifloxystrobin .

Zato Bayer Crop Science 150

(Qol) P
piraclostrobin
Retengo BASF 150
¢ (Qol)

! PRO-protective; MBC - benzimidazoles; DMI - demethylation-inhibiting fungicides; Qol-strobilurin
Results with Discussion

During two years of trials and sensitivity monitoring (2016 and 2017) in all sugar
beet growing regions in Serbia (Banat, Backa and Srem) frequencies of C. beticola
resistant isolates were determined to all three groups of fungicides applied in con-
trol of disease (MBC, Qol and DMI).

Frequency of resistance at region of Srem in 2016 to Qol, DMI and MBC were
75%, 95% and 65%, respectively. During next growing season monitoring con-
ducted at the same region revealed same level of resistance to Qol (75%) and DMI
(95%) fungicides and increasement in resistance population of MBC fungicides
from 65% to 95%. At region of Backa frequencies of resistance detected in the
2016 to Qol, DMI and MBC were 95%, 100% and 45%, respectively. Sensitiv-
ity monitoring from next year revealed slight decrease in resistance to Qol from
95% to 80%, while resistance to DMI remained unchanged at high level 100%
and resistance to MBC grew rapidly compared to the previous year from 45%
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to 100%. At the third region Banat, detected resistance populations in the 2016 to
Qol, DMI and MBC were 85%, 95% and 45%, respectively. The results in next
2017 year indicated slight increase in resistant populations to Qol from 85% to
95%, while resistance to DMIs slightly decreased from 95% to 90%. In the case of
MBC fungicides population udergone great changes from 45% to 85% frequency
of resistace. Sensitive population was almost disappeared from sugar beet fields
with maximum presence of 5% (Graph 1).

Obtained reuslts point to high presence of resistant population to all modes of
action which were intensively used during few previous years in sugar beet fields
for control of C. beticola. 1t is noticable that resistant population was high for
Qols and DMIs during 2016 monitoring, while there was significant percentage
of sensitive population towards MBCs. Frequency of resistance to MBCs was
45%-65%, and rest of population (35%-55%) was sensitive to fungicides with
same mode of action. Previous test of sensitive population towards those fungi-
cides indicated very high percentage of resistant population (Mari¢ et al. 1976;
Trkulja et al. 2013). However, later examinations showed that trend of sensitivity
towards MBCs change in favor of sensitive population (Trkulja et al. 2016). This
phenomenon of increase towards MBCs is at the same time followed by increase
of resistance towards Qol fungicides and forming of multiresistant population of
C. beticola in sugar beet field in Serbia (Trkulja et al. 2017). Established frequency
of C. beticola resistance to Qol and DMI in both years was very high and did not
have significatn changes comparing to previously conducted research (Trkulja et
al. 2009; 2015; 2017).

Results indicate presence of multiresistant population in high percent. Multiresis-
tant phenotype MR1 with resistance towards Qol and DMI fungicides and sensi-
tive to MBCs was detected in Srem region with 30%, 55% in Backa region and
50% in region of Banat during 2016. Phenotype MRI1 in next year (2017) had
tendency of decrease with frequency of 20% in region of Srem, it totally disap-
peared from region of Backa, and in Banat it had significant decrease with pres-
ence of only 5% in total population. Phenotipe MR2 resistant to DMI and MBC
fungicides, and sensitive to Qol fungicides was present in lower percentage than
other two phenotypes MR1 and MR3, and its presence was highest in region of
Srem — 20%. Presence of this phenotype in Backa and Banat regions were 5% and
10%, respectively.
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Graph 1. Percentage of sensitive populations and frequency of resistance to
Qol, DMI and MBC fungicides.
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Graph2. Percentage of multi-resistance C. beticola to Qol, DMI and MBC
fungicides.
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Research done in following year of 2017 indicates on trend of decrease of this phe-
notype appearance, in region of Srem it disappeared, in Banat it cut in half (5%),
while in region of Backa increased to 20%. Multiresistant phenotype MR3, which
is most complicated kind of multiresistance detected in C. beficola, during 2016
was present with frequency of 45%, in region of Backa was 40%, while in Banat
region it was 35%. However, next year 2017 frequency of this phenotype, which
implies resistant populations to Qol, DMI and MBC modes of actions significantly
increased in all three of sugar beet growing regions, Srem, Backa and Banat, 75%,
80% and 80%, respectively.

Mechanism of of resistance at Qol was explained by Bartlett et al. 2002 as process
which eventually lead to ATP reduction and energy losses through processes of
mitochondrial respiration inhibition with binding on Qo site at cyt b which is
followed by disruption of electron transfer in bcl complex. Resistance is de-
veloped when there is mutation on cyt b gene detected by substitution of one
amino acid with another, thus fungicide can not bind with target site (Edin
and Torriani, 2012). There are 7 different single nucleotide polymorphism
(SNP) of different codons in ¢yt b gene (Gisi et al. 2002) of which 2 are most
relevant in practical resistance appearance and finally the most frequent one
and the strongest is mutation 143 where glycine is substituted with alanine
(Malandrakis et al. 2006; Bolton et al. 2013). Molecular characterization deter-
mined presence of mutations on all samples that were resistant during sensitivity
analyses on discriminatory concentrations of fungicides. Analyses of cyt b gene
responsible for resistance of Qol fungicides discovered G143 A mutations at all
isolates with lover sensitivity to Qol fungicides, thus confirming that resistance
mechanism is same as in previous experiment (Trkulja et al. 2017).

DNA sequence of the B-tubulin gene is used for detection of resistance to
MBCs. One amino acid replacement was a glutamic acid to alanine change at
position 198 (codon GAG to GCG) and the second replacement was a novel
point mutation of phenylalanine (TTC) to tyrosine (TAC) at position 167.
Detection of sensitive and LR/MR genotipes is utilized by PCR-RFLP assay
using a Bsal restriction site which is absent in the HR genotype. A muta-
tion-specific PCR assay was developed for the diagnosis of LR/ MR genotype
based on a mutation from T to A at codon 167, which is unique to this geno-
type. With help of protocol for detection of high, moderate and low population it is
determined that only high resistance population was present. This finding indicates
that population is highly resistant to MBC fungicides, which is in accordance with
previous analyses of C. beticola population in Serbia (Trkulja et al. 2013; 2017).
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Analises of CYP51 gene confirmes diversibility of genes, but it can not be conect-
ed with levels of resistance and sensitivity of C. beficola opulation to DMI fungi-
cides in biological tests for population sensitivity.

Experiments conducted in fields indicate to decrease of efficacy of all fungicide
groups/modes of actions which were affected by resistance appearance in popu-
lation (Table 3. and 4.). Fungicide Galofungin T in first experimental year, 2016,
as representative of MBC fungicides group had significantly higher efficacy than
Qol (Zato, Retengo) fungicide, as well as from DMI fungicide Impact 25. This
align with frequency of resistant population of C. beficola determined for MBC
fungicides, which is significantly lower comparing to those of Qol and DMI fun-
gicides. Fungicide from DMI group, Sekvenca, was at same level of efficacy as
Galofungin, which indicates to differences inside this group towards resistance de-
velopment. Experiments during 2017 indicated to change of efficacy of fungicide
Galofungin T, as a consequence of increase of resistant population of C. beticola
towards this group of fungicides in fields. Fungicides from Qol group stayed at
low level of efficacy to control disease, where significant difference in efficacy of
two different fungicides from DMIs (Sekvenca, Impact) was present during this
year too (Table 3. and 4.).

Analysis of efficacy showed that preventive fungicide Dakoflo 720 had higest ef-
ficacy in both experimental years. This finding undoubtedly confirms that popula-
tion of C. beticola is significantly affected by resistant population and that mecha-
nisms were skipped through mutations present in resistant populations.

Table 3. Efficacy of fungicides to control C. beticola at region Srem and
Banat 2016 year.

. Srem: Indija Banat: Stari Tami§
No. Commercial :
name Disease severity | Efficacy (%) Dlie;sifyse Efficacy (%)

1 |Dakoflo 720 22.3 76.3 17.7 78.7
2 | Galofungin T 60.2 36.1 48.3 41.9
3 |Sekvenca 62.3 33.8 56.2 324
4 |Impact 25 79.4 15.7 72.3 13.0
5 |Zato 76.2 19.1 69.1 16.8
6 |Retengo 74.6 20.8 67.2 19.1
7 | Control 94.2 - 83.1 -
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Table 4. Efficacy of fungicides to control C. beticola at region Srem and
Banat 2017 year.

. Srem: Golubinci Banat: Stari Tami§
No. Commercial :
fame Disease severity | Efficacy (%) | D1%%¢ ¢ | Bfficacy (%)
verity

1 |Dakoflo 720 12.3 81.7 16.7 77.6
2 |Galofungin T 57.5 14.4 59.6 20.2
3 |Sekvenca 42.1 37.3 443 40.7
4 |Impact 25 55.2 17.9 54.8 26.6
5 |Zato 53.8 19.9 53.2 28.8
6 |Retengo 52.6 21.7 52.6 29.6
7 |Control 67.2 - 74.7 -

Conclusion
Most significant fungicides for control of most important pathogen on sugar beet,
C. beticola, comes from three groups — Qol, DMI and MBC. Consequence of
many years of use in a row of single-site fungicides, population of C. beticola
became resistant and this resistance was in high percentage.

Determined frequency of resistance was high towards Qol, DMI and MBC fungi-
cides during 2016. Qol was from 75% to 95%, DMI 95%-100%, while for MBC
it was from 45% to 65%. Following year of 2017 brought no significant changes
in case of Qol and DMI fungicides, but resistance significantly increase in case
of MBC, 85% - 100%. This significant change in resistance level could be conse-
quence form increased use of fungicides from MBC group during previous years
in control of C. beticola.

Aftermath of high frequency of resistance to all three modes of actions, multire-
sistance appeared. Three multiresistant phenotypes were selected, MR1, MR2 and
MR3. MR1 - resistance to Qol and DMI; MR2 — resistance to DMI and MBC;
MR3 — resistance to all three groups, Qol, DMi and MBC.

Frequency of multiresistant population in 2016 was significant and it was for
MR1 from 30% to 55%, MR2 from 5% to 20% and finaly for MR3 from 35%
to 45%. During following 2017, increase was recorded for MR3 multiresis-
tant population 75% to 80%, while MR1 decreased from 5% to 20% and MR2
stayed at the same level.
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Mechanism of resistance to Qol fungicides is based on mutation on G143A on
cyt b gene. Genetic basis for resistance appearance to MBC fungicides is based
on E198A mutation on B-tubulin gene. Resistance to DMI fungicides is based on
CYP5I1 gene but does not have clear connection to it yet.

Efficacy of fungicides for C. beticola control are in direct connection with appear-
ance of resistance. Highest efficacy was achieved with application of preventive
fungicide, while single site fungicides had significantly lower efficacy in compar-
ison to before multiresistance appeared.
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ADDING VALUE IN SHEEP FARMING THROUGH THE
DEVELOPMENT OF ALTERNATIVE PRODUCTS

Radivoj Prodanovié¢!, Dragan Ivanisevi¢?

Abstract

The goal of the research was to identify opportunities and strategies for improv-
ing sheep farming through the development of alternative products, with a spe-
cial focus on creating additional value. The research was based on a qualitative
method, using interviews. Interviews were conducted with farmers involved in
sheep farming, who were also engaged in the development of alternative prod-
ucts. The results indicate that selling sheep is not the most profitable option, and
it would be good to find alternative ways to generate income from sheep farming.
Opportunities to create additional value include: processing sheep meat, selling
breeding animals, and using sheep in rural tourism. The conversation highlight-
ed that, in addition to the conventional production of meat, milk, cheese, leather,
wool, and wool products, there is potential for profitability through meat pro-
cessing and integrating sheep into tourism. Other recommendations emphasized
focusing on specific high-value-added products, such as dried lamb and other
processed goods, or even utilizing sheep for therapeutic purposes. There are nu-
merous added values for consumers arising from the development of alternative
sheep farming products. People would bring their children to the countryside
and have higher-quality food, as sheep meat, or lamb, is a culinary specialty.
Diversifying production and adding value in sheep farming can contribute to
sustainable economic development in rural communities and strengthen compet-
itiveness in the agro-industrial sector.

Key words: sheep farming, added value, alternative product.
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Introduction

Sheep farming represents a significant segment of agricultural production in
many regions of the world. In recent years, sheep farming has gained popularity
in Serbia, although production has been stagnant for some time. The number
of sheep in 2022 was 1,721,000 (RZS, 2022), indicating a slight upward trend
compared to the past 10 years. The increase in the number of sheep and sheep
breeders makes sheep farming a current topic in society.

There are many ways to generate income from sheep farming. In addition to
traditional products like meat, milk, and wool, there is untapped potential to add
value to sheep production through the development of alternative products. Di-
versifying production can open up new perspectives for economic sustainability
and competitiveness in sheep farming. For example, there are producers who
sell most of their products abroad, but there are also those who earn from selling
sheep wool, while the majority make a profit from selling various variations of
sheep meat. Selling live animals is not the most profitable option, so it would be
beneficial to find a better avenue for selling sheep products.

It is not uncommon for farmers to process their own agricultural products and
sell them directly to consumers. This adds value to the products and creates a
good opportunity for increasing revenue. Research shows that producers who
process their own primary raw materials are generally much more optimistic
about their future, despite facing initial challenges in starting the business.

In Serbia, there are many small sheep breeders whose production is inherently
organic. It is sad to note that the domestic food industry is not very interested in
processing such products. The demand for authentic processed organic food in
Serbia is based on the experience of distributors. Additionally, there is an evi-
dent lack of processors, and the range of products offered on the market is quite
modest. This situation presents an opportunity for those producers who want to
contribute to expanding the range of products in the domestic market. Therefore,
we wanted to explore how value can be added to sheep production through the
development of alternative products. Through this work, we aim to provide con-
crete recommendations and guidelines for producers who want to leverage the
full potential of sheep farming through diversification and the development of
alternative products.

Improving sheep production, especially in hilly and mountainous areas, is set
as an important priority in agrarian policy, as the goal is to retain the popu-
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lation in rural areas. Hence, various strategies are being devised for the de-
velopment of animal husbandry, particularly sheep farming, in line with the
aforementioned objective.

Literature review

Agricultural producers add value to their products through processing or direct
marketing, enabling an increase in revenue (Teahan, 2015). For an enterprise to
create added value, it must be well-versed in legal regulations. More importantly,
acquiring basic knowledge of marketing concepts is crucial as it forms the foun-
dation for creating added value (Holland and Wolfe, 2000).

It is important to distinguish between value-added and added value. Value-added
is production minus intermediate consumption (Johnson and Noguera, 2012).
This work focuses on added value, defined as the value added to the consumer
through the product, consisting of relevant benefits and features. Added value
can be seen as a simple benefit that compels the buyer to purchase the product
(Dahl and Fridh, 2019).

For farmers, it is important to achieve higher profits by adding value to their
product, making it distinct from others. Many farmers add value to their products
by processing raw materials, designing packaging, and directly marketing their
products. They engage in product development and differentiation, thereby cre-
ating new value for the consumer (Holland and Wolfe, 2000).

It is crucial to understand the opportunities and what you aim to create as added
value (Dalton et al., 1999). Before creating added value, there must be a demand
for the product. It is necessary to meticulously research consumer preferences
and expectations (European Commission, 1998).

Kotler stated, “Anything that can be offered in the market to attract attention,
induce purchase, and consumption can be considered a product” (Armstrong and
Kotler, 2015). For a company to continue operating, it is necessary to elevate the
quality and further develop its products (Kotler et al., 2009).

In general, every product has three levels: the core product, the actual product,
and the augmented product (Figure 1). Understanding these different levels
aids in creating a consumer-oriented product. Establishing contact with the
consumer and understanding their desires, needs, and expectations is crucial
(Kotler et al., 2009).
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The customer is essentially buying the benefit of the product, which is the core
product. The core must be valuable to the customer, as it motivates them to pur-
chase a specific product (Bruch and Ernst, 2011). The actual product is the so-
called second level, which includes the product’s quality, special features, style,
brand identity, and packaging (Alervall and Saied, 2013).

Figure 1. Three product levels

Core product

Real product

Additional
product

Source: Kotler et al. (2009)

The most important characteristic of a product is its quality. Juran defines the
quality of a product or service as a set of features that enable the satisfaction of
identified or expected consumer needs (Miladinovi¢, 2007). One of the additional
values sought by consumers is quality or the confidence that the product is good
and meets expectations (Kotler et al., 2009).

Each product has its unique characteristics, which typically influence the price.
Product design is crucial for catching the consumer’s attention. The brand
is what protects the product from other competitors. Packaging is one of the
most important parts of the product, and it must be recognizable, prominent,
memorable, and encourage consumers to purchase the product (Psodorov, 2019).

Recently, the third level of the product, the augmented product, has generated
significant interest. The main purpose of this level is to enhance competitive
advantage. Based on the added value of the product, the consumer makes their
choices (Bacevac et al., 2015).

One way to add value to a product is through the development of differentiated
products. Many small organic farms have embarked on the path of processing
their own raw materials to add value to their products. Small producers can
offer many more specialty products that take into account local traditions, which
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they can sell at higher prices compared to industrial products (Milosevi¢ and
Milovanovi¢, 2012).

Product development is a lengthy, complex process that requires dedication
(Hauser and Dahan, 2007). Product development primarily pertains to creating
a new product, but it can also involve the improvement of an existing product
(Buntak et al., 2015).

A crucial factor in product development is the consumer, who is guided by their
desires and needs in their purchasing motive (Kotler et al., 2009). Based on this,
market-driven product development should take precedence over production-
driven product development. Market research and consumer behavior analysis
serve as a kind of guarantee for the success of a new product. Consumer needs
and expectations, economic situations, and purchasing capabilities are identified
(Armstrong and Kotler, 2015).

The entire product development process is associated with several principles.
The first approach views the consumer as a key player in product development.
The consumer is not interested in a new product, but rather a new solution to a
problem. According to the second principle, it is important to differentiate the
product, which has a varying level of novelty for each individual. This product
may already be in the market, but it could also be a completely new product
in the market. In the third principle, understanding the degree of innovation is
crucial. Generally, a new product may already exist in the market, but there are
always opportunities to gain a competitive edge over other producers (Cirjak et
al., 2012). Small producers have an advantage over large producers. They can
connect products with local tradition and offer more unique products, making
their goods competitive in the market (Angelkova, 2012).

Goal, research methodology, and interviewee profile

The goal of the research was to identify opportunities and strategies for improv-
ing sheep farming through the development of alternative products on the farm,
with a special focus on creating additional value.

The research was based on a qualitative method, using interviews as the primary
research technique. Interviews were conducted with farmers engaged in sheep
farming, who were also involved in the development of alternative products.
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We believed that sheep breeders could provide valuable insights into the mar-
ket situation, especially regarding product placement. Additionally, they are
usually aware of the obstacles when introducing new or alternative products
to the market.

The study included six sheep producers who are to some extent involved in prod-
uct development. Some of the interviewees are members of the recently estab-
lished Association of Sheep Breeders of Serbia or are actively involved in the
association’s activities. Sheep breeder A operates in Batajnica and has approxi-
mately 1,000 head of basic flock. Sheep breeder B operates in the Bege¢ district
and has around 200 sheep. Sheep breeder C has a basic flock of about 150 sheep
and also operates in Begec. Sheep breeder D operates in the broader area of the
municipality of Temerin and has about 50 sheep. Sheep breeder E has a basic
flock of nearly 100 head, and his operational area is the municipality of Vrbas.
In the municipality of Celarevo, there is sheep breeder F, whose basic flock con-
sists of 300 head. All the interviewees have been involved in sheep farming for
at least 5 years and are well acquainted with production technology, challenges,
and market trends.

We asked the respondents about the products they offer on the market. Below is
the profile of sheep breeders who are also involved in the development of their
own products.

v' Breeder A, in addition to live animals, sells tanned sheepskin, lamb meat,
sheep sausages, milk, and cheese.

v' Breeder B sells, in addition to live animals, lamb meat, milk, and cheese.
v" Breeder C mainly sells only live animals for meat.

v" In contrast, respondent D, in addition to live animals and lambs, sells pro-
cessed products of sheep and lamb meat, cheese, and milk. They also sell
tanned skins, unwashed wool, and breeding animals.

v' Breeder E also sells breeding animals, tanned skins, sheep cheese, and
lambs.

v" Sheep breeder F sells breeding animals, live animals for meat, wool, lamb
meat, cheese, and milk.
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We wanted to find out from the sheep breeders what product development
opportunities they see, what breeds they raise, and which options would be
most profitable. Through the interviews, we also aimed to learn about potential
consumers of different products and what additional value they would gain
from alternative products. We sought to learn more about marketing possibil-
ities: how consumers would perceive new products and what obstacles there
might be for their market positioning. Additionally, we asked the respondents
to evaluate sheep as one of the tourist attractions.

Results and Discussion

During the research, it became clear to us that breeders generally do not
process sheep meat, but some of them believe that it could be a profitable
business option.

Table 1. Product development possibilities

Product (%e\./e':lf)pment A B C D E F
possibilities

Sale of tanned sheepskin Yes No No Yes Yes No
Sheep wool for sale No No No Yes No Yes
Sale of wool products No No No No No No
Sale of breeding animals Yes No No Yes Yes Yes
Sale of live animals Yes Yes Yes Yes Yes Yes
Sale of raw lamb meat Yes Yes No Yes Yes Yes
Sale of processed lamb (e.g.,

sausages, canned meat, smoked Yes No No Yes No No
meat)

Sale of sheep milk and cheese Yes Yes No Yes Yes Yes

Sheepskin is sold with a considerable price range: at a minimum price of €30,
but the price of sheepskin can go up to €100. The reason for this price variability
is primarily the quality of the skin, size, and sheep breed. The price of wool is
not significant and does not cover the cost of shearing. Prices for wool products
depend on the nature of the product and the technology used in their production.
They are usually handmade and therefore have a higher price. Purebred animals
are sold on the domestic market for €300. Sheep breeders sell their live animals
for meat. In the case of rams, the maximum price per kilogram was €2. In the
case of ewes, the price is lower. The average price per kilogram of live animals
sold for meat is €1.5. The price of lamb meat varies greatly and ranges from €6 to
€8. According to the research, the minimum price of smoked lamb and processed
sheep meat is €10/kg. Additionally, the average price of sheep sausage is €10/kg.
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Respondents A and E sell tanned sheepskin and consider it one of the poten-
tial product development opportunities. Respondent D noted that it is quite
difficult to sell tanned sheepskin because there is a lot of skin offered below
cost. Additionally, many skins are of poor quality and are sold as “non-gen-
uine” sheepskin.

Only sheep breeders D and F see the sale of wool as a potential product devel-
opment opportunity. Others believe that wool sales are low, and more impor-
tantly, there is not a high demand for wool. Sheep breeders A, B, and F believe
that selling wool products is an opportunity for product development for small
producers. Other respondents who do not see this as a viable product develop-
ment opportunity pointed out that this activity is too time and labor-intensive
and requires a certain level of specialization.

According to sheep breeders A, D, E, and F, the sale of breeding animals is also
a good business opportunity. Respondent D believes it to be the most profit-
able, at least on his farm. He also emphasizes that the domestic animal market
is quite unstable and is not the same every year. This opportunity also requires
larger investments in breeding animals to produce high-quality and capable
offspring that can be sold as breeding animals. Respondent E also believes that
selling breeding animals may be the most profitable option.

All respondents confirmed that one of the main and currently most important
product development opportunities for small producers is the sale of their an-
imals, both in the domestic and international markets. Respondent C stated
that selling live animals is one of the easiest ways to earn money. Selling live
animals abroad is based on the experience of respondent B, who engages in the
highest volume of marketing activities.

The sale of raw lamb meat is seen as a product development opportunity for
small producers only according to sheep breeders D, E, and F. According to
shepherd F, selling raw lamb meat is the most profitable. Respondent E re-
lied on his experience and stated that raw lamb meat is also one of the most
sought-after products. In addition to sheep breeders D, E, and F, breeder B also
sees the sale of processed lamb as one of the potential product development
opportunities. Respondent D stated that one of the successful options for prod-
uct development would definitely be the sale of processed lamb, but the farm
must have strong motivation and dedication to the business.
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According to the respondents, there are several added values in sheep products.
It was emphasized that lamb meat is healthy and that people derive emotional
value from high-quality homemade food. Wool and sheepskin products also
have a preventive effect against rheumatic diseases. Sheep farming products
contribute to better health, warmer bodies, and a closer connection to nature.
In the case of breeding animals, the added value would be better offspring and
higher productivity.

Respondents pointed out a variety of obstacles to introducing new products
to the market. Some of these obstacles include: cheap competitive products,
price, quality, lack of time for product development, lack of customers or un-
stable demand, quantities, expensive logistics, and food safety requirements,
as well as the risk of disease, among others.

In addition to product placement-related obstacles, there are various regula-
tions that hinder product development. Shepherd C emphasizes that most reg-
ulations regarding meat and food handling do not distinguish between small
and large producers, making it difficult for small producers to establish slaugh-
terhouses due to strict requirements.

Other opportunities for product development in sheep farming certainly exist.
Respondent A suggested that a way to value horns could be found. Accord-
ing to sheep breeder D, family days could be organized for urban families, as
many urban children have never actually seen a live sheep. One interesting
idea was practical training for sheep shearing and hay preparation. Respondent
E emphasized the need to focus more on developing specific high-value-added
products, such as lamb snacks and canned lamb products. Sheep breeder F
noted that sheep could be used more as enhancers, and a good solution would
be to use sheep for therapeutic purposes.

The perspective of sheep farming is determined by the sale of the final product.
If you sell live sheep, profitability is low. If you sell the final product directly to
the consumer, the earnings are much better. One respondent gave an example
that one 40 kg lamb can be sold for about €75, as a carcass for about €100, and
as a processed product for about €140. According to him, the profitability of
sheep farming is not tied to the size of the flock, but to the chosen direction of
production. In the case of breeding animals, quality still plays a crucial role.
In contrast, in the case of a production flock, the size of the flock is important.
Respondent A stated that the profitability of sheep farming does not depend on
volume, but on knowledge, production system, available resources, the abil-
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ity to produce food for sheep, and the potential for optimization of nutrition.
Sheep breeder B believes that a smaller flock with higher added value is more
profitable than a large flock with lower added value.

ne opportunity for product development in sheep farming is the use of sheep in
tourism. Sheep breeder A confirmed that sheep would be suitable for tourism
purposes. For example, when it comes to experiential tourism, visitors need to
be explained many aspects. When it comes to just observing sheep, they should
be well-fed and sheared on time. The respondent emphasized that the breed is
not important, but more sociable sheep should be chosen. Sheep breeder B re-
vealed that sheep on a tourist farm are very suitable as landscape guardians and
live animals, as part of the experience offered by the tourist organization. Sheep
breeder C was in favor of using sheep in tourism. He revealed that showcasing
his production is desirable because it increases consumer awareness and trust in
the producer. If the consumer sees the entire production process, there is a higher
likelihood, according to shepherd F, that they will buy products from that farm. It
is also important to consider which sheep breed is more sought after. According
to producer D, sheep are equally suitable for farm tourism, just like any other
animal. However, it is not enough to just show the animals, tourists should be of-
fered various activities. Sheep breeders E and F believe that using sheep in farm
tourism is a positive trend, as many people have never seen a sheep before. They
also believe that the idea of a demonstration group is good, as too much attention
would divert the entire flock. It would certainly be nice to observe sheep in their
natural environment.

In addition to the product development ideas we proposed, we received some
ideas from sheep breeders about opportunities to create additional value. These
additional value-adding suggestions are: valuing the horns (A); organizing fam-
ily days showcasing activities related to sheep (D); focusing on the production
of high-value-added products (E); using sheep for therapeutic purposes, as they
have a calming effect on humans (F).

Conclusion

Creating additional value through the development of alternative products
enables increased profitability. Product development is a lengthy process that
must be continuous.

The research results indicate that there is untapped potential for diversifica-
tion in sheep farming, which can bring significant added value to both farmers
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and consumers. Meat processing, sale of breeding animals, and incorporating
sheep into rural tourism have proven to be promising strategies for creating
additional value.

Respondents have identified that, in addition to selling meat, milk, cheese,
breeding animals, wool, hides, and wool products, there could be a focus on
meat processing, improving the quality of sheep, as well as utilizing sheep in
rural tourism. It would be beneficial for urban families to bring their children
to the farm, where various family days related to sheep are organized. Addi-
tionally, there is merit in focusing specifically on the production and direct
marketing of high-value-added products, such as dried lamb, canned lamb,
and lamb-based products. The suggestion of using sheep for therapeutic pur-
poses has also been put forward.

When consumers make a purchase, they seek added value in the product.
It is important to discover what consumers expect and what producers can
offer them. The findings indicate that the most substantial opportunities for
generating added value revolve around lamb processing, the sale of breeding
animals, and incorporating sheep into farm-based tourism.

Consumers stand to benefit from numerous added values, thanks to suitable
product development opportunities for local farms. People can introduce their
children to nature. They can adopt healthier eating habits. Lamb provides a
change in the daily menu. Lamb undoubtedly offers people a taste experi-
ence and contributes to the diversification of the dining table. Diversification
in sheep farming is crucial for increasing competitiveness and sustainability.
Through the development of alternative products, farmers have the opportu-
nity to utilize their resources in innovative ways. This encourages economic
development in rural communities, contributing to the sustainability of the
agro-industrial sector.
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NEW APPROACHES TO INVESTMENT DECISIONS ON
AGRICULTURAL HOLDINGS!

Sanjin Ivanovié?, Sasa Todorovié?

Abstract

Managers of agricultural holdings often have to make decisions related to
investments in fixed assets. The most common approach to evaluate invest-
ment effectiveness is application of discounting methods, such as Net Present
Value (NPV) and Internal Rate of Return (IRR). Nevertheless, it is known
that these methods face certain issues, primarily when it comes to evaluation
of mutually exclusive projects. At the same time, one of the most important
concerns is related to reinvestment rate which is applied for NPV and IRR
calculation. Therefore, this research deals with possibilities and problems of
using some innovative investment evaluation approaches, primarily Modified
Internal Rate of Return (MIRR). Authors discussed an example of investment
in fixed assets specific for agricultural production to analyze reinvestment
rate assumptions and its influence on investment decisions. At the same time,
authors recognized a need to question basic assumption related to MIRR ap-
proach, and discussed possible solutions to the problem.

Key words: capital budgeting, managerial decisions, NPV, IRR, MIRR, re-
investment rate.
Introduction

Managers of agricultural holdings often have to make decisions related to in-
vestments in fixed assets and working assets. There are two basic approaches
to investment evaluation — “traditional methods” and discounting methods.
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While traditional methods primarily assume payback period and account-
ing rate of return, most common discounting methods are Net Present Value
(NPV), Internal Rate of Return (IRR) and Discounted Payback Period (Gogic,
P., 2014). Traditional methods are usually applied when an investment is
small and has short economic life span (while, at the same time interest rates
are at low level). On the other hand, discounting methods consider time value
of money, and therefore they are more appropriate when initial investment
outlay is high and economic life of an investment is long (level of interest
rates also significantly influences the results of the analysis) (Ivanovi¢, S.,
2013). According to Ivanovi¢, S. (2020), capital budgeting methodology is
constantly improving and developing, so that it evolved from rather simple
analysis (such as risk adjusted discount rate, certainty equivalent, sensitivity
analysis) to more complex approaches, such is real options approach. Scenar-
10 analysis, decision tree analysis (Nasti¢ et al., 2020), Monte Carlo and Latin
hypecube simulations (Ivanovi¢, L., 2018) and fuzzy approach should not
be neglected, as well. At the same time, more complex approaches in capital
budgeting analysis are related to certain problems, such as use of specialized
software, level of theoretical knowledge needed for their application etc.

While investment analysis is developing towards very complex approaches, it
is still based on well know indicators (primarily NPV and IRR). At the same
time, there are some basic issues concerning IRR, therefore IRR is (accord-
ing to Kierulff, 2012) “limited decision tool”. Issues related to evaluation of
mutually exclusive projects using NPV and IRR are significant; while one of
the most important problems is related to reinvestment rates. It is well known
that NPV and IRR use different reinvestment rates. When NPV is calculated —
reinvestment rate equals discount rate (net cash flow is reinvested at discount
rate). On the other hand, when IRR is calculated — reinvestment rate equals
IRR. According to Kierulff (2008), when calculating NPV and IRR manage-
ment is “locked into assumptions about how free cash flows will be rein-
vested, thereby giving an unrealistic view” of an investment’s real potential.
Nevertheless, Modified Internal Rate of Return (MIRR) takes into account
reinvestment rate, and can overcome some of IRR drawbacks (Hurley et al.,
2014; Ivanovic et al., 2015; Souza Rangel et al., 2016; Thomas, 2017; Qi et
al., 2022). One of the ways to express possible levels of reinvestment rate in
Serbian conditions is to use average interest rates on savings (Figure 1). The
data indicated significant variation of interest rates (primarily for savings in
RSD, but also for EUR) during period from 2013 to 2023.
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Figure 1 Interest rates on savings in RSD and EUR (%)
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Source: National Bank of Serbia, 2023

The goal of this research is to analyze economic efficiency of an investment
in purchase of agricultural land, while discussing influence of reinvestment
rate on MIRR (as well as relation between IRR and MIRR). Investments in
agricultural land in Serbia were also discussed by Todorovi¢ et al. (2011),
Todorovi¢ et al. (2012) and Todorovi¢ and Ivanovi¢ (2012).

Material and methods

The main source of data for this research was Republic geodetic authority
of the Republic of Serbia, offering information concerning land prices per
counties (regions) as well as per municipalities. The research was focused on
Autonomous Province of Vojvodina, as the most important crop production
region in Serbia. The municipality in question (municipality of Kovacica) is
situated in central part of APV (Juznobanatski county). Level and trend of
land prices for various counties were observed for six year period (from year
2017 to year 2022). For municipality of Kovacica, authors presented statisti-
cal data on land prices, as well.

Standard approach to investment evaluation is related to NPV and IRR meth-
ods, while discounting Payback period could be used as an additional method-
ological support for decision making process. On the other hand, increasingly
used MIRR is sometimes applied instead of IRR, because it solves problem
of realistic reinvestment rate as well as issue of multiple IRR's. Reinvestment
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rate assumed by MIRR is usually cost of capital, but it could differ, as well
(which is discussed by this research).

Results and discussion

During observed period prices of agricultural land have recorded increasing
trends in all observed counties (Table 1) while the highest land prices were
recorded in Juznobacki county.

Table 1. Average price of agricultural land in Vojvodina (EUR per ha)
Year 2017 2018 2019 2020 2021 2022

Severnobacki county 8,650 9,200 9,450 9,350 9,650 | 10,800

Severnobanatski county 6,100 7,000 7,300 7,300 7,550 8,500

Srednjobanatski county 6,200 6,650 6,850 7,100 7,100 8,150

Zapadnobacki county 7400 | 7,850 | 8,300 | 8,500 | 9,500 | 10,700

JuZnobanatski county 5,750 6,200 6,500 7,050 7,550 8,900

Sremski county 7,700 8,150 8,700 9,300 | 9,800 | 12,250

JuZnobacki county 10,150 | 10,100 | 10,300 | 10,500 | 11,600 | 13,400

Source: Republic geodetic authority of the Republic of Serbia, 2020 and 2023

Average price of land in Kovacica municipality were higher comparing to en-
tire Juznobanatski county, recording in the same time big difference between
minimal and maximal values (Table 2).

Table 2. Data for agricultural land prices in Kovacica municipality in year 2022

Indices Values
Median 9,800 EUR per ha
Average (mean) 11,300 EUR per ha
Mode 7,700 EUR per ha
Min 2,300 EUR per ha
Max 22,800 EUR per ha
Coefficient of variation 43.00

N 260

Source: Republic geodetic authority of the Republic of Serbia, 2023
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Cash inflow (CIF) was determined on the basic of interview with agricultur-
al producers in the area of Kovacica municipality. Having in mind that the
investment in purchase of agricultural land is oriented to lending instead of
producing crops, cash inflow equals to rent received per one hectare of agri-
cultural land (Table 3).

Table 3. Investments in agricultural land in Kovacica municipality

Yar | vesment | CIF COF | “me | NeF
0 11,300 0 0.00 0 -11,300.00
1 0 435 70.61 0 364.39
2 0 435 70.61 0 364.39
3 0 435 70.61 0 364.39
4 0 435 70.61 0 364.39
5 0 435 70.61 0 364.39
6 0 435 70.61 0 364.39
7 0 435 70.61 0 364.39
8 0 435 70.61 0 364.39
9 0 435 70.61 0 364.39
10 0 435 70.61 11,300 11,664.39
NPV 1,218.73
IRR 3.22%
MIRR (discount rate 2%, reinvestment rate 2%) 3.07%
MIRR (discount rate 2%, reinvestment rate is IRR) 3.22%
MIRR (discount rate 2%, reinvestment rate 3.5%) 3.26%

Source: Authors” calculation

Cash outflow (COF) was calculated on the basis of official data of Kovacica
municipality concerning taxes related to agricultural land owned by family
farms (Municipality of Kovacica, 2014 and 2022). Net cash flow (NCF) from
the investment considers not only CIF and COF but also salvage value of the
investment (which equals initial cash outlay). While NPV is determined as-
suming discount rate of 2% (approximate level of interest rate on savings in
EUR), for calculation of MIRR authors applied a range of reinvestment rates
(lower and higher than IRR).

The value of NPV indicated that investment in agricultural land is economically ef-
ficient, while the same conclusion can be reached considering level of IRR. Never-
theless, IRR is very low, just slightly higher than 3%, which leads to the conclusion

91



that the investment is efficient only because it is financed from equity (equity fi-
nancing caused low level of discount rate). Therefore, it could be stated that invest-
ments in agricultural land would not be economically efficient if credit dominates in
structure of financial sources (due to significant increase of interest rates).

The results of the research also indicated that MIRR offers more information
to managers comparing to IRR:

= [freinvestment rate is lower than IRR — MIRR < IRR;
= [freinvestment rate is equal to IRR — MIRR = IRR and
= [freinvestment rate is higher than IRR — MIRR > IRR.

Similar conclusions concerning relations between IRR and MIRR were reached
by other authors, such as Hurley et al. (2014), Souza Rangel et al. (2016) and
Yankovyi et al. (2022). Having in mind that reinvestment rate is adjusted to
real level of interest rates (or some other projects representing possible rein-
vestment opportunities) MIRR provides better insight in real profitability of
investments (comparing to IRR).

On the other hand, some authors recognized a need to question basic assump-
tion related to MIRR approach. For example, Brealey et al. (2011) stated that
“any investment rule that is affected by the manager’s tastes, the company’s
choice of accounting method, the profitability of the company’s existing busi-
ness, or the profitability of other independent projects will lead to inferior de-
cisions”. Similarly, some authors (Speranda and Speranda, 2019) stated that
replacement of IRR with MIRR methodological approach “does not present
the solution but avoidance of the problem” of multiple IRR’s. At the same
time, MIRR does not solve all the problems related to IRR, therefore requiring
certain adjustments (Cary and Dunn, 1997). Except for MIRR there could be
other approaches developed to deal with IRR flaws (Xie and Chen, 2021):

= external rate of return;

= modified external rate of return;

= generalized external rate of return;

= average internal rate of return;

= generalized internal rate of return and
= capital flow conversion method.

Therefore, it is possible to conclude that there is a need for methodological ap-
proach which will solve IRR flows. Nevertheless, there is ongoing discussion
weather MIRR methodology is acceptable or other methodological solutions may
be more effective.
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Conclusion

The results of the analysis revealed that investments in agricultural land aqu-
isition (as a source of rent) are primarily motivated by expected increase in
land price, not by income from rent. Although use of MIRR offers a lot of
additional information to farm managers, there are some opposite opinions
related to use of this method. In other words, certain authors suggest applica-
tion of different innovative methods (other than MIRR), while there is also an
opinion that fundamental assumptions related to MIRR calculation are ques-
tionable. Further research should be directed towards deeper discussion of
other methodological alternatives to IRR and MIRR approach.
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SOCIALLY RESPONSIBLE STATE BUSINESS AND
AGRICULTURAL LAND RESTITUTION PROCEDURE!'

Snezana Cico’, Ljiljana Rajnovié?

Abstract

In this paper, the authors analyze the conditions and procedure for returning
confiscated agricultural land to the previous owners, that is, their heirs, and
the state’s attitude towards the said procedure. The obligation to return the
land represents a kind of correction of the injustice that was done to the pre-
vious owners, and in this connection a just compensation of the owner of the
restitution. However, based on the analysis of cases and publicly available
information, the authors determined that it cannot be said that the state is
consistent in respecting the principle of justice, when considering the amount
of state land in local self-government units that are eligible for return in the
restitution procedure and quantity intended for return. Considering the ob-
ligation of socially responsible behavior in all, including in this procedure,
all business entities, and especially the state, which should be an example of
respecting the rules of social responsibility and morality, the authors came
to the conclusion that the state must show much more conscientiousness and
fairness in return procedures confiscated property.

Key words: socially responsible business, the states attitude towards restitution,
restitution, agricultural land, property.

Introduction

The domestic public hears and reads about the obligation of socially respon-
sible business every day. One hears and reads about state initiatives regarding
responsible and sustainable business and transparent management, then ini-
tiatives and projects of the third sector (civil society) regarding the applica-
tion of responsible behavior in the community, but also initiatives, projects
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and activities of the real sector. At the same time, the state refers to small,
medium and large companies, starting from its own position, it seems that it
is the state that always and uncompromisingly respects and implements the
rules of its own socially responsible business. However, very little informa-
tion can be found about the state’s activities in the area of socially responsible
business. The authors believe that the best way to learn about the respect
for socially responsible behavior of the state in the procedures for returning
agricultural land is based on the analysis of existing cases, data of interested
parties available in the media and public data available through the websites
of local self-government units (JLS).

The return of confiscated property is an issue that imposes on Serbia the in-
direct obligation to return the property to the persons from whose ancestors
it was confiscated and is one of the mandatory conditions related to the Euro-
pean integration of a country that is interested in becoming a member of the
European Union. Protocol No. 1. with the European Convention on Human
Freedoms and Rights does not create for the signatory states, any general
obligations or restrictions regarding the restitution of property (right to res-
titution, scope of restitution and conditions) that was taken from the former
owners before they ratified the Convention. That issue is left to the states to
solve themselves (Judgment of the European Court of Human Rights).

Restitution is a complex issue from the not-so-distant past of the communist
period, from a time that entailed: reshaping, collectivization and nationaliza-
tion of human consciousness and private property.

That idea, regardless of the fact that it was based on the then legally valid nor-
mative framework, had an aggressive appearance directed by the state, which
acted with the power of its ius imperium, degrading human freedoms and
property rights. Therefore, restitution is, in every country where it is carried
out, a major state project based on law. In addition, the real will of the current
government is necessary, which not only returns the property to the former
owners, but also definitely introduces a new philosophy of private property
whose protection, until restitution is implemented, will continue to be only
declarative (http://projuris. org/denacionalizacija.html), only on paper (Ra-
jnovié, et al 2020).
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Research method and data sources

The data used for research in this paper were obtained by analyzing the case
of a request for the return of agricultural land in the restitution procedure.
Information related to data on available land for return in the observed LGU
in Vojvodina from publicly available information via the Internet and other
means of information.

The main goal of this paper is to show the socially responsible behavior of the
state in the process of returning agricultural land in relation to the restitution
of the restitution. In order to collect and evaluate relevant information, the
following methods were used:

+ case analysis, which refers to the return of agricultural land,

* the synthesis method was used to summarize the conclusions, while
giving recommendations for the application of good rules in this area.

From the analysis of all collected data and the fact that Serbia is predominant-
ly a rural country, which is important for the entire economy, and the fact that
property rights are guaranteed by the Constitution, the authors came to the
knowledge that the state did not have a fair relationship with the holders of
the right to land restitution, that there was the possibility of returning quality
land in much shorter terms.

Research results
About the state and socially responsible business

There are various definitions of socially responsible business. There is no
single definition that is universally accepted. They largely depend on nation-
al development strategies and strategic development priorities of individual
countries. In this sense, and depending on the achieved level of development
of individual countries and the fundamental needs of society, certain countries
will emphasize the necessity of achieving economic goals, while others will
emphasize the importance of environmental or social goals. Thus, definitions
of socially responsible business will also differ, because socially responsible
business is a micro-aspect of sustainable development, and the development
of the real sector largely depends on national development priorities.
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In 2011, the European Commission changed its initial definition of socially
responsible business to a new, simpler and more adapted to modern changes
in society, according to which socially responsible business is the responsi-
bility of business entities for the effects of their business on society. The or-
ganization World Business Council for Sustainable Development (WBCSD)
describes socially responsible business as the continuous commitment of
business entities to contribute to sustainable economic development by im-
proving the quality of life of their people and their families, as well as the
local community in particular.

International Business Leaders Forum (IBLF5) defines socially responsible
business as the application of responsible business practices that facilitates
the achievement of social, private, ecologically sustainable development by
maximizing the positive impact of private property on society, while mini-
mizing negative effects (Pavi¢-Rogosi¢, 2016).

Therefore, socially responsible business is actually a derivative of sustainable
development. It should be emphasized that sustainable development presup-
poses the successful integration of economic growth, environmental protec-
tion and the quality of relations and development of society (social cohesion)
(Rajnovi¢, Lj., (2013). This connection of socially responsible business and
sustainable development is clearly shown in the image below.

Figure 1. Functions of socially responsible government management.

SPECIALLY RESPONSIBLE BUSINESS

Protection and care of
the environmemnt

Source: Author s work.

Certainly, the materialization of sustainable development requires a change
in behavior patterns in all segments of activity of all economic entities, and
above all the state as the creator of behavior on the market, that is, a funda-
mental revision and change of values (Drljaca 2012). In this way, the funda-
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mental starting points of socially responsible business were argued in great
detail in science in such a way that four crucial responsibilities of business
entities in society were distinguished and shown through the pyramid of re-
sponsibilities (Carroll 1991) as follows:

* Economic - business profitability as the foundation on which every-
thing rests

* Legal - operate in accordance with the law

» Ethical - to work justly, properly, honestly and responsibly towards
stakeholders

» Philanthropic - giving to and in the community

This demarcation of the fundamental responsibilities of business entities is
very often used in discussions about socially responsible business, although
another approach is also very practical (Elkington, 1998). year by discuss-
ing the measurement of business success through three perspectives: people,
planet and profit.

Very often, the mentioned approach is also called “3P”. Based on this, a Venn
diagram was presented in 2023 showing three key domains of corporate re-
sponsibility — economic, legal and ethical corporate responsibility (Carroll &
Schwartz, 2003). From this, it is clear that philanthropic activity is omitted,
but not completely, because this difference from the originally defined pyra-
mid of responsibility is argued in such a way that the philanthropic activity of
economic entities is largely connected with economic success, but also with
ethical business, so it is considered that as it is not necessary to separate it out.

And no less important is to distinguish defensive from offensive social re-
sponsibility. In the first case, business entities most often start undertaking
some socially responsible activities when they have already caused some
kind of problem in society. Offensive social responsibility presupposes the
proactive responsible action of business entities in society and a pre-planned
strategy of socially responsible activities that business entities will undertake
in the coming years. In that case, business entities take care every day that
their business does not negatively affect their internal and/or external interest
groups and behave as a good citizen who does not function in isolation but
together with all other constituents in the community in which they operate.
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Restitution of agricultural land

The most problems in the restitution procedure were during the return of ag-
ricultural land, which was owned by the state in all LGUs throughout Ser-
bia, much more than the land claimed in the restitution procedure. The state
has prepared parcels intended for restitution, whereby large and best areas of
agricultural land are exempted from restitution. The treatment of holders of
restitution rights was not the same. Quality land was returned to some in one
piece, while the majority were offered low-quality land, a large number of
small plots, far from each other, as a result of which there was (http://www.
agronews.rs/drzava-iz-restitucije-izuzela -the best-of-land/) starting numer-
ous court proceedings, or the holders accepted it only to get as much as pos-
sible (Rajnovié, et al 2020).

Due to an insufficiently allocated fund for the restitution of the land, the hold-
ers of the restitution are placed in an unequal position. Those who were of-
fered inadequate land were harmed, their right to fair restitution and the prin-
ciple of equality was violated, while there is a sufficient fund of state land that
can be subject to restitution.

In terms of determining the possibility of returning agricultural land in the
restitution procedure, the authors analyzed the state of the existing state land
fund in relation to the amount that is claimed in the restitution procedure in
the JLS Ruma in Vojvodina. In 2016, based on public data published on the
Administration’s website, there was a total of 7,207,4594 hectares of arable
agricultural land in the observed LGU. Based on the Agency’s public data,
the holders of restitution claimed 1,248,1484 hectares, which represents only
17.32% of the total available state fund. In all neighboring LGUs, the percent-
age of restitution claim holders was approximate.

Regardless of the above, part of the restitution holders received quality agri-
cultural land, while others, with the threat of rejection of the request for land
return by the Agency, were forced to take low-quality land, several small
plots, distant from each other. This clearly discriminated against a large num-
ber of restitution holders. In addition to the above, the procedures take too
long, which violates the right of the restitution holders to resolve their claims
within a reasonable time, which is guaranteed by the Constitution of the Re-
public of Serbia. The authors believe that the basis of such confrontations
between the state and the holder of restitution lies in the state’s lack of will to
return quality land.
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In the case analyzed by the author, the Agency for Restitution (Agency) did
not dispute the ownership of the previous owner, it made a conclusion on the
expert opinion, accepted the expert opinion, and then unfoundedly made a
decision rejecting the request for return with a contradictory explanation in
which it does not dispute that the predecessor was owner, but states that the
previous owner was not previously registered as the former owner of the plot
of the old survey, but that the plot in question was subsequently entered in the
same land register insert, based on the decision of the authorities at the time,
so that it was then transferred to the ownership of the agrarian interested party.

Therefore, although it is indisputable that the predecessor was the owner of
the disputed plot, which can be seen from the then land title (which con-
tains information about the plot and the plot owner) and in addition to the
accepted expertise that it determined itself, the Agency, after conducting all
the evidence, refused to return the land. Also, in the part of the title deed, it is
correctly stated that the plot was seized and assigned to an agrarian interested
party, who, in accordance with the rule of legal succession, could acquire the
rights that the predecessor had, namely the ownership of the plot.

At the time of confiscation of property, it was not even necessary for the
person to be previously registered as the former owner of the plot of the old
survey. The subject of confiscation was also off-book property, which the
Agency accepted and returned property to other applicants, so with the afore-
mentioned decision, the Agency put the applicants in a discriminatory posi-
tion compared to others, which is illegal and immoral on the part of the state
authority entrusted with the right to return the property.

Right to property

The right to property, the right to inherit as its derivative, and in this connec-
tion the right to restitution of previously confiscated property is considered
a personal right at the same time, guaranteed by the Constitution of Serbia
and other regulations. Property rights aim to achieve human dignity through
ensuring the economic independence of individuals (Paunovi¢, Krivokapic,
Krsti¢, 2018). In order to realize economic rights, the state is obliged to in-
tervene in economic life, protecting the economically weaker from the eco-
nomically stronger in order to avoid abuses and unwanted consequences of
the liberal economy. In the case of the return of agricultural land, numerous
holders of restitution rights encountered an unfair attitude of the state towards
their constitutionally guaranteed rights.
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Conclusion

Scientists correctly concluded a little less than a century ago that the right to
property has changed its legal nature and that property is no longer a right that
exclusively serves the interests of the owner. In the exercise of his right, the
owner is obliged to take into account the interests of the whole, because the
use of private property to the detriment of the whole is prohibited.

It is clear, therefore, that the right to property has long since been deprived
of its limitlessness, primarily for the purpose of protecting the public interest.
Due to such a changed understanding of property, it no longer represents an
absolute, unlimited right. There is, however, no general agreement on where
the border is that the state must not cross, especially in cases of deprivation
of property rights. The authors believe that in numerous procedures for the
return of confiscated land, the state exceeded the limit of its powers in a neg-
ative sense and significantly damaged the rights of persons in the procedure
for the restitution of agricultural land.

However, almost all countries in which property was confiscated after the
Second World War have already carried out the restitution procedure in any
case in a shorter period than Serbia, which depends not only on the adopted
regulations but also on the real political and social will, which is reflected in
the consistent implementation of constitutional principles and laws. Serbia is
still carrying out the restitution procedure, and the most problems are in pro-
cedures whose subject is the return of agricultural land. Any solution cannot
lead to results in practice if they are not implemented consistently, that is, if
everyone is not equal before the law and the constitution. This brings us back
to the rule of law, which is a prerequisite for all changes and realization of
individual rights of restitution holders.
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IMPACT OF RESEARCH AND DEVELOPMENT INVESTMENT
ON MEDIUM-SIZED AGRICULTURAL ENTERPRISES’ BUSINESS
SUCCESS IN SERBIA!

Sonja Puricin’

Abstract

Research and development (RnD) investment marks a company s initial foray
into fostering innovation. Through RnD, companies have the chance to en-
hance existing processes and create novel business processes, products, and
services. Innovative processes, products, and services bestow a competitive
edge, result in time, and resource savings, and promote diversified operations,
rendering businesses less vulnerable to market fluctuations. The research ob-
Jjective is to assess how RnD investments affect the success of medium-sized
agricultural businesses in the Republic of Serbia between 2020 and 2021.
The research centers on the examination of the primary financial indicators
of medium-sized agricultural enterprises (Intermediate-scale businesses in
the agricultural sector/ or ISB-AS) in 2020-2021. The performance value was
determined by applying financial analysis. The data were collected from the
official financial reports of all intermediate-scale businesses in the agricul-
tural sector that are registered in the Republic of Serbia. The research is
grounded in the hypothesis that medium-sized agricultural enterprises, which
allocate resources to RnD, achieve superior financial indicators compared to
the average performance observed among all medium-sized enterprises. The
research findings have practical implications for policy development in this
area and are of great importance to business leaders in developing operation-
al and strategic business goals.

Key words: RnD, intermediate-scale businesses in the agricultural sector,
financial indicators, business success
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Introduction

Small and medium-sized enterprises (small and intermediate-scale business-
es/or small and ISBs) play a vital role in economic development, job creation,
poverty alleviation, and the overall growth of economies. Their significance
is evident in various aspects such as employment generation, innovation, and
their contribution to the digital economy (Beraha & Duricin, 2022). There-
fore, fostering the growth and development of small and ISBs is essential for
promoting economic prosperity and stability (Beraha & Puricin, 2020).

Although the most modest in terms of participation in the overall structure of
economic companies and small and ISBs sectors, intermediate-scale businesses,
according to key development indicators, represent the fundamental drivers of
economic growth. Considering the accessible data, intermediate-scale businesses
in the small and intermediate-scale businesses sector account for 0.7%, generat-
ing 48% of exports, 40% of imports, 29% of employment, 30% of turnover, and
33% of GVA (Puri€in & Stevanovi¢, 2021). According to the research by Puri¢in
and Stevanovi¢, the classification of intermediate-scale businesses found that 7%
is registered in the agriculture, forestry, and fishing sector (sector A).

The research objective is to assess how RnD investments affect the success
of medium-sized agricultural businesses in the Republic of Serbia between
2020 and 2021. The research centers are the primary financial indicators of
intermediate-scale businesses in the agricultural sector in 2020-2021. To de-
termine whether investments in research and development affect financial
performance, the analysis is broadly set. The subject of the analysis is the pri-
mary financial indicators of intermediate-scale businesses in the agricultural
sector, which are categorized into two groups: those investing in research and
development and those that do not. Additionally, the values of primary finan-
cial indicators of all intermediate-scale businesses registered in the Republic
of Serbia were considered. By applying quantitative and qualitative financial
analysis methods, research results were obtained, leading to a conclusion.

Theoretical Background

Small and intermediate-scale businesses are crucial for local economic de-
velopment, playing a significant role in job creation, poverty alleviation, and
economic growth (Gherghina et al., 2020). They contribute to the growth of
economies, promote employment, equitable income distribution, and better
living standards (Kilimvi, 2023). Moreover, small and intermediate-scale
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businesses are considered crucial for the sustained economic development
of nations, especially in the long run, as they have a better opportunity than
other enterprises for sustained economic development (Le & Sarason, 2018).
The findings from various studies also reveal a significant relationship be-
tween the operation of small and intermediate-scale businesses and economic
growth in developing nations (Obi et al., 2018). Medium-sized enterprises,
as part of the small and intermediate-scale businesses, are particularly im-
portant for the economic growth and competitiveness of regional economies
(Hrivndk & Moritz, 2021). They contribute significantly to the growth of
economies and are crucial for developing various sectors, such as agribusi-
ness (Kilimvi, 2023).

Investing in RnD has a significant impact on the success of enterprises’ oper-
ations. Increasing RnD investment is crucial for the sustainable development
of the manufacturing industry, indicating a positive correlation between RnD
investment and business success (Zhou et al., 2021). Furthermore, significant
RnD investments in the high-tech industry can have a positive and lagged ef-
fect on firm performance, further supporting the notion that RnD investment
contributes to long-term success (Chen et al., 2019).

The literature highlights the importance of internal expenditures on RnD in
enhancing innovation capability, which in turn contributes to overall business
success (Sudolska & Lapinska, 2020). Additionally, Pan et al. (2021) dis-
cussed the relationship between supply chain financing, RnD investment, and
companies’ innovation efficiency, indicating that RnD investment intensity is
crucial for promoting innovation performance (Pan et al., 2021).

The role of innovation in the primary financial indicators of agricultural en-
terprises is evident in the study by (Li & Zhong, 2023), which explored the
impact of green innovation and technological innovation on the financial in-
dicators of listed agricultural companies in China (Li & Zhong, 2023). Addi-
tionally, Usman et al. (2021) highlighted the dependence of RnD innovation
adoption in the agriculture sector on producers’ willingness to adopt, knowl-
edge capital spillovers, and financial capacity (Usman et al., 2021). These
findings underscore the significance of RnD and innovation in shaping the fi-
nancial indicators of agricultural enterprises. Additionally, Asare & Essegbey
(2016) emphasized the significant contribution of agricultural RnD invest-
ments to economic growth, agricultural development, and poverty reduction
in developing countries (Asare & Essegbey, 2016).
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Research has shown that RnD investments play a crucial role in enhancing a
firm’s competitiveness and long-term performance (Sharda, 2022). Addition-
ally, there is a significant positive correlation between RnD expenses and op-
erating performance (Liu et al., 2019). This suggests that RnD activities can
contribute to improving a company’s financial indicators metrics such as Re-
turn on Assets (ROA), Return on Equity (ROE), and Return on Sales (ROS).

Data and Methodology

The aim of the research was achieved by methods of quantitative and qual-
itative financial analysis (Puri¢in & Beraha, 2021; Puricin et al., 2018). By
applying financial analysis methods, the calculation of financial indicators
was carried out, based on conclusions about the business success of all in-
termediate-scale businesses in the Republic of Serbia, ISBs registered in the
agricultural sector, and ISBs in the agricultural sector investing in research
and development were derived. The financial performance, based on which
a comparative analysis was conducted, includes representative indicators of
profitability and the financial position of the companies. Representative indi-
cators of profitability are ROA, ROE, and ROS, while representative indica-
tors of the financial position are the Current Ratio, Solvency Ratio, and Pro-
portion of Obligations in Overall Funding Resources (POLFR). The period
covered by the analysis is between 2020 and 2021.

Regarding the ISBs registered in the territory of the Republic of Serbia and
ISBs in the agricultural sector, the subject of analysis is the financial indi-
cators calculated based on data disclosed in the financial reports publicly
available on the website of the Serbian Business Registers Agency (SBRA).
Aggregate financial statements were prepared for analysis for all ISBs regis-
tered in the territory of the Republic of Serbia, as well as for ISBs registered
in the agricultural sector. In the case of intermediate-scale businesses in the
agricultural sector investing in research and development, the subject of anal-
ysis is the financial indicators calculated based on data obtained from Dun &
Bradstreet Company d.o.o.

The values obtained through this analysis were interlinked and synthesized
to understand their interactive dynamics. This synthesis method revealed the
relationship between different performance values, enabling conclusions to
be drawn regarding the influence of research and development on the success
of medium-sized enterprises.
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Results and Discussion

From 2020 to 2021, research and development expenses were recorded by
1,019 and 996 enterprises respectively. The number of enterprises investing
in research and development in the Republic of Serbia decreased in 2021 by
2% compared to 2020.

Among the total number of enterprises that invested in research and develop-
ment between 2020 and 2021, small enterprises were the most numerous. Be-
tween 2020 and 2021, on average, 62% of small enterprises invested in research
and development. In the observed period, among the total number of companies
investing in research and development, ISBs on average accounted for 22%,
while large and micro-enterprises accounted for 10% and 7% respectively.

The largest number of enterprises investing in research and development
were registered in the manufacturing sector (32%), wholesale and retail trade;
repair of motor vehicles and motorcycles (trade) (24%), and professional,
scientific, and technical activities (9%).

From the entirety of enterprises investing in research and development be-
tween 2020 and 2021, 3% were registered in the agriculture sector. This also
represents 0.30% from the entirety of registered ISB-AS in the Republic of
Serbia. The number of companies investing in research and development re-
mained unchanged at 29. In 2021, compared to 2020, the number of compa-
nies decreased by 3, but simultaneously, 3 new companies started investing
in RnD. Out of the total 29 agricultural companies investing in RnD, 18 are
small, 3 are micro, 6 are medium-sized, and 2 are large enterprises.

Out of 6 companies in the agriculture sector that invested in RnD in 2021, 4
companies also recorded these investments in 2020. The highest percentage of
medium-sized agricultural companies investing in RnD was observed in the
activity of Cultivation of cereals (except rice), legumes, and oilseeds (50%).
Represented by 17% each in the total number of medium-sized companies
investing in RnD are companies from three different activities: Pig farming,
Poultry farming, and Freshwater aquaculture. The value of investments by
medium-sized agricultural companies in RnD is, on average, less than 1%
of their capital value and does not exceed 2% of the gross profit achieved in
the current year. Out from the entirety of ISB-AS investing in RnD, 80% are
registered in the Vojvodina Region, and 20% in the Belgrade Region.
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Intermediate-scale businesses in the agricultural sector that invested in RnD
between 2020 and 2021 are operating both liquidly and profitably. Among
the enterprises that invested in RnD in both years, there was an observed
increase in liquidity. However, it cannot be concluded that investing in RnD
directly led to an improvement in the value of all analyzed financial perfor-
mances of the enterprises. Drawing such a conclusion would not be accurate
given the short period under analysis and the existence of other factors within
the business process that could influence the value of financial performance.
For instance, among the enterprises that recorded investment in RnD in both
years, 50% experienced an increase in solvency, 75% saw a decrease in in-
debtedness, 25% observed a growth in ROA (Return on Assets), 50% saw an
increase in ROE (Return on Equity), and 25% experienced growth in ROS
(Return on Sales).

Table 1. Primary financial indicators of ISBs that invest in RnD, 2020-2021.

Enterprises |Period |CUrrent |Solveney |POLFR 154 |ROE |ROS
ratio ratio (%)
N 2020. 1.17 2.63 4136] 3.8 7.00] 18.07
2021, 557 2.86 3923| 239] 441 877
5 2020. 278 719]  2191] 733 1479] 920
2021, 36.69 6.13 19.03| 12.06] 1739] 8.72
. 2020. 156 290] 39.87] 3.01] 579 9.63
2021, 3.45 2.14]  4941] 299 6.24] 12.50
5 2020. 124 1.72 63.65| 7.89] 2381 9.15
2021, 128 173 62.30] 337 9.66] 3.06
E 2021. 1.81 229 67.90] 257 1222 135
F 2021, 19.96 11.79 899 11.77] 13.71] 8.09

Source: The calculation of authorship according to Dun & Bradstreet Company d.o.o. data

If we compare the values of the financial performances of all intermedi-
ate-scale businesses registered in the Republic of Serbia with the values of
the performances of Intermediate-scale businesses in the agricultural sector
that invest in RnD. It can be concluded that medium agricultural enterprises
investing in RnD record:

e A higher level of liquidity between 2020-2021.

e A higher level of solvency between 2020-2021.

e A lower degree of indebtedness, except for 30% of ISB-AS investing
in RnD.

e A higher level of ROE, except for 16% of ISB-AS investing in RnD.
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e A higher level of ROS, except for 30% of ISB-AS investing in RnD.
e Alower value of ROA for all, except for 16% of ISB-AS investing in
RnD.

Table 2. Primary financial indicators of intermediate-scale businesses regis-
tered in the Republic of Serbia and in the agricultural sector, 2020-2021.

Intermediate-scale businesses 2020. 2021.

Current Ratio 1.23 1.16
Solvency ratio 1.62 1.66
POLFR 59 59
ROA 3.83 4.13
ROE 7.63 8.02
ROS 3.83 4.00
;:zf(l)‘:‘nediate-scale businesses in the agricult. 2020 2021

Current Ratio 1.53 1.47
Solvency ratio 2.10 2.16
POLFR 42 45
ROA 3.01 2.57
ROE 5.13 4.61
ROS 5.51 3.94

Source: The calculation of authorship according to data from the SBRA

If we compare the financial indicators values of all intermediate-scale busi-
nesses in the agricultural sector with the performance values of intermedi-
ate-scale businesses in the agricultural sector that invest in RnD, it can be con-
cluded that the medium-sized agricultural enterprises investing in RnD record:

e Higher levels of liquidity, except for the 16% of ISB-AS investing in
RnD. Even in these medium-sized agricultural enterprises, there is a
noticeable growth in the current ratio in 2021 compared to 2020.

e Higher levels of solvency, except for the 16% of ISB-AS investing
in RnD. Even in these medium-sized agricultural enterprises, there is
a noticeable growth in the solvency ratio in 2021 compared to 2020.

e Lower levels of indebtedness, except for the 60% of ISB-AS investing
in RnD.

e Higher levels of Return on Assets (ROA) between 2020-2021.
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e Higher levels of Return on Equity (ROE) between 2020-2021.
e Higher levels of Return on Sales (ROS), except for the 30% of ISB-
AS investing in RnD.

Pratama et al. (2019) confirmed that RnD has a positive effect on a company’s
financial performance. External factors also influence the relationship between
RnD and liquidity. For instance, Standert (2020) found that debt to equity ra-
tio significantly impacts RnD spending, indicating that financial structure af-
fects RnD investment decisions. However, it is necessary to note here that
if investment in RnD is secured through national support measures, then an
increase in indebtedness is expected. Businesses utilizing co-financing are in
a more favorable position with banks. These enterprises are viewed as lower
risk by financial institutions, resulting in a higher likelihood of loan approval
compared to businesses without co-financing (Li, et al., 2018). “In addition,
enterprises that co-finance part of their business activity through the programs
apply for smaller bank loans, which increases their chances” (Puricin et al.,
2022). These enterprises also demonstrate increased revenue growth, further
facilitating their access to bank loans (Kanwal & Eyisi, 2022). Accordingly,
the conclusion drawn is that the impact of investing in RnD on the value of
financial indicators is conditioned by the funding source for these investments.

The relationship between RnD and a company’s financial performance, as mea-
sured by ROA, ROE, and ROS, is complex and influenced by various finan-
cial, operational, and external factors. While RnD investments can potentially
contribute to improved financial performance, the interplay of multiple factors
necessitates a comprehensive analysis to understand their combined impact.

It is important to note that the impact of RnD on financial indicators is mul-
tifaceted and can be influenced by various factors. For example, Dimitropou-
los (2020) highlighted that RnD investments are a significant determinant
of corporate development and sustainability, indicating the potential positive
impact of RnD on profitability during crises. Nandy (2022) highlighted that
ROE and ROI are comprehensive measures of a firm’s profitability, indicating
the significance of these metrics in evaluating the impact of RnD activities on
financial performance. Sari et al. (2021) demonstrated that liquidity, debt to
equity ratio, and turnover ratios significantly affect ROE, indicating the com-
plex interplay of financial metrics on profitability.
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Conclusion

The RnD that a small number of intermediate-scale businesses in the agricul-
tural sector invest in RnD. Although drawing conclusions from such a small
sample is not acceptable, it is an undeniable fact that the obtained results cor-
respond and align with the outcomes of earlier research on this subject con-
ducted by numerous other scientists. This study shows that in the Republic of
Serbia, as well as in other economies, investing in RnD has positive effects on
the financial indicators of companies.

What sets this research apart from existing studies in this field is its focus on
medium-sized enterprises, along with a comparative analysis of the financial
indicators values among all medium-sized enterprises, medium-sized agricul-
tural enterprises, and intermediate-scale businesses in the agricultural sector
that invest in RnD. Considering that it has been established that intermedi-
ate-scale businesses in the agricultural sector that invest in RnD, in a larger
number of cases, exhibit better financial indicators than other ISBs but with-
out a consistent trend, future research should be based on a longer time frame
encompassed by analysis.

In this regard, the credibility of concluding the cause and dynamics of the
analyzed performance values would be increased. Research resulting in con-
crete data obtained through scientific methods should be the basis for creating
public policies that would enable a higher level of investment by ISBs in RnD.
Creating specific policies to enhance RnD in intermediate-scale businesses is
justified due to several specificities among entities in the small and interme-
diate-scale businesses, which are caused by their size. Additionally, policies
that would exclusively relate to the operations of ISBs are crucial from the
perspective of their managers. Within a regulated framework of operations,
they would more easily decide to invest in RnD, leading to an increase in the
number of innovative medium-sized companies.
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ECONOMIC ASPECTS OF MILK PRODUCTION AND COTTAGE
CHEESE AS A TRADITIONAL DAIRY PRODUCT ON FAMILIY
FARMS IN SERBIA!

Vedran Tomic?, Robert Radisi&

Abstract

Serbia’s advantageous natural conditions favor livestock production, particu-
larly cow s milk production, with an annual average of 1.5 billion liters, primari-
ly from small farms. However, only 35.1% of the total milk production undergoes
processing. Research focuses on the economic aspects of milk production and its
transformation into cottage cheese on family farms. A model for traditional milk
product production on family farms was developed and analyzed using analyti-
cal calculations based on variable costs. The results revealed a €0.23 difference
in production cost per liter between raw and processed milk, and a €0.65 differ-
ence in selling price. The study suggests that farms with up to 15 dairy heads
should consider milk processing and product finalization. This research sheds
light on the potential benefits of processing milk on family farms, offering valu-
able insights for the dairy industry in Serbia.

Key words: economic aspects, dairy farms, milk production and processing,
competitiveness, production costs.

Introduction

Potential for livestock production in The Republic of Serbia, particularly in cow’s
milk production, has been the subject of a recent scientific study. In 2018, official
statistics reported a total of 424,155 dairy cows in Serbia, establishing the coun-
try as a regional leader in dairy cow numbers. The majority of milk production
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the Ministry of Science and Technological Development and Innovation of the Republic of
Serbia, contract number: 451-03-47/2023-01/200045.

2 Vedran Tomi¢, Ph.D., Scientific Associate, Institute for Science Application in Agricultu-
re, 68b Blvd. despot Stefan, 11000 Belgrade, Serbia. Phone: +381 11 27 51 622. E-mail:
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E-mail: rradisic@ipn.bg.ac.rs, ORCID ID (https://orcid.org/0000-0002-7161-1269)
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comes from small family farms, with over 59% of producers having one to two
cows, delivering an average of 19.4 liters of milk per day. A further 35% of farms
have three to nine cows, and nearly 95% of milk farmers operate small family
farms with a maximum of nine dairy cows. The primary constraint on increasing
cow numbers in most family farms is the fragmentation of households and lim-
ited resources for animal feed production. To enhance economic outcomes, milk
processing into traditional products with added value is recommended. These
products, which are nutritionally valuable, can be sold at local markets or on
family farms and could contribute significantly to rural tourism development.

The ongoing migration from rural to urban areas and the large number of aban-
doned villages in Serbia raise questions about the economic sustainability of
rural life and the potential for increasing farm incomes. Farm structure survey
of agricultural producers in 2018 suggested that the total population of Serbia
is expected to decrease to below 7 million (Farm structure survey, 2018). This
is due to population outflow, which occurs as an increase in urban inhabitants
at the expense of rural areas, as well as the emigration of young people abroad.
The share of rural population in the Republic of Serbia has been declining since
World War II, and it is anticipated that the 2021 Agricultural Census will show
that the share of rural population is at around 35% (Mitrovi¢, 2015). Further-
more, the migration of young people from villages to cities contributes to popu-
lation aging. This phenomenon has been already seen in Western Europe, where
migration has been used to repopulate previously depopulated areas.

An analysis of agricultural activities in the Republic of Serbia from 2000 to 2017
reveals that crop production is the dominant activity, accounting for 52% of the
production value. This type of production is typically extensive and does not re-
quire a significant workforce. Cattle breeding represents only 13.2% of the pro-
duction value. A 2018 Farm structure survey indicated that the total number of
farms is 12% lower compared to the 2012 Census of Agriculture. Despite a 45%
increase in economic size to €8,610 in 2018 compared to the 2012 results, the
value of production generated by farms in EU countries is four times higher than
in Serbia (EUROSTAT, 2016). It is estimated that only 15% of the production
value remains as profit and work compensation, resulting in minimal average
monthly salaries for farmers.

Regional indicators in Serbia show that the highest incomes are achieved in
farming in the region of Autonomous Province of Vojvodina, while the largest
number of livestock farms are located in Sumadija and Western Serbia. The total
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amount of processed milk in Serbia is 524.1 million liters per year, representing
only 35.1% of the total raw milk production in 2018, which was approximately
1.5 billion liters (Ministry of Agriculture, Forestry and Water Management, Vet-
erinary Directorate, 2019). Introducing appropriate technology for processing
milk into traditional dairy products within family farms, such as various types
of cheese, could significantly increase the value of milk and the profitability of
milk production. These traditional dairy products are recognizable on the mar-
ket, which provides the opportunity to create significant added value (Popovi¢
Vranjes, 2015).

Processing milk into traditional dairy products contributes to the diversification
of rural economy and the income of the rural population through additional ac-
tivities, whether or not related to food production or processing, can positively
impact overall economic growth and the preservation of rural areas. This could
significantly increase the value of milk and thus the profitability of milk pro-
duction (Popovi¢, Vranjes et al., 2017). This diversification can enlarge farm
income, improve living standards, and reduce household vulnerability to income
fluctuations. The high dependence of the rural economy on agriculture and its
insufficiently diversified economic structure has been identified as a key cause
of rural poverty in Serbia. One of the main causes of rural poverty in Serbia is
the high dependence of the rural economy on agriculture and insufficiently di-
versified economic structure (Jankovi¢ and Novakov, 2019). Furthermore, some
authors (Chaplin, Davidova and Gorton 2004, according to Jankovi¢ et al., 2014)

Diversification is viewed as a process of reducing dependence on agriculture,
influenced by various factors at the farm, local community, regional, and societal
levels. Household characteristics, education, skills, access to finance, infrastruc-
ture, and social capital are identified as key factors influencing the degree of
diversification in rural areas.

A research study focused on the economic aspects of milk production and pro-
cessing into cottage cheese on small family farms, with the aim of analyzing
the potential for increasing farm income through milk processing into tradi-
tional products.

Materials and methods

The paper presents the analysis of economic results of milk production and its
processing into cottage cheese in small processing units on family farms during
2017. Production data regarding quantity as well as economic outcomes of such

121



small processing units were collected through the conducted field survey. Data
from the publications of the Statistical Office of the Republic of Serbia, STIPS
and EUROSTAT were used to track the current state of the sector in question in
Serbia and abroad.

Direct costing method, a method covering not all, but only variable costs was
used, and although not entirely comprehensive, it still is a quick and efficient
indicator for comparing different production lines and selecting the most cost ef-
fective one (Tomi¢ et al., 2013). It can be used to assess economic sustainability
of the technology applied and the results which are thus obtained (Subi¢ et al.,
2015; Nielsen et al., 2015). It is a simpler calculation than the one covering also
obtained fixed costs calculation (full analytic cost calculation), which requires to
involve also fixed costs for individual production lines, so to calculate not only
direct, but also overhead costs. Therefore, the full analytic calculation does tend
to be complicated for the majority of uneducated and unobliged farmers from
small family farms.

This research aims to observe thoroughly the economic side of milk production
and processing into cottage cheese in small processing premises on family farms
with a processing threshold of up to 200 liters of milk daily. Both of these so
called production lines were observed from the aspect of production capacity
and economic effects achieved on the representative farm which solely deals
with (is specialized) in raw milk production.

One of the milestones of the research was to calculate the costs of liter of raw
milk produced, as well as the costs done for processing of this milk into tradi-
tional dairy produce — cottage cheese, and assess the economic results of both
products. Direct costing method was used for the analysis, since it is most used
when analyzing economics on family farms which are not obliged to keep re-
cords of costs done and results achieved. The general equation of direct costing
calculation is the following (Andri¢, 1998; Gogic¢, 2014):

PV-VC=GM
with the following meaning:

PV — Total production value in specific production;
VC — Total variable costs for each production line;
GM — Gross margin (gross financial result).
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Results with Discussions

Through the analysis of the results obtained through the field research, and
through the use of direct costing as a methodology tool, a farm model was set up
and used to analize the achieved of economic efficiency in milk production and
processing. The farm model derives as an average value taken from 242 farms
out of the surveyed sample. The farms in the sample are located in 68 municipal-

ities all over Serbia.

Table 1. Starting indicators in the model

Number of dairy cows 12 Cows
Average age of dairy cows 5 Years
Average milk yield 4,211 lit’head
Average euro exchange rate 121.34 RSD
Production year 2017

Source: Authors’ calculations

Table 2 shows the individual items that production value and variable costs in
milk production are made of.

Table 2. Gross margin of the variable costs in milk production

Description Quantity Unit Umz €[;r1ce Total (€) | Per head (€)
A. Production value
Milk sold to the dairy 50,536 | lit 0.23 11,661.51 971.79
Male calves sold 6 head 593.37 3,560.24 296.69
Female calves sold 2 head 461.51 923,03 76.92
Heifers sold 2 head 1,500.00 3,000.00 250.00
Culled cows 2 head 803.53 1,607.05 133.92
Milk premium 50,536 lit 0.06 2,915.38 242 .95
Subsidy for milking cows 12 head 206.03 2,472.39 206.03
Manure 988.96 82.41
Production value (Total A) 27,128.56 2,260.71
B. Variable costs
Feed 11,940.85 995.07
Labour 2,707.27 225.61
Energy and fuel 540.03 45.00
Contract work 765.00 63.75
Other 385.76 32.15
Variable costs (Total B) 16,338.91 1,361.58
C. Gross Margin (A-B) 10,789.66 899.14

Source: Authors’ calculations

123




Out of the production value structure, as the most important elements can be
viewed: annual milk production per dairy cow (4.211 liters), as well as the total
quantity of milk produced during the lactation (for 12 cows 50,536 liters trans-
ferred to processing plants). Other significant included were: calve value, heifer
value, weaned cows and manure value.

The prices used to calculate the gross margin result were the current market
prices at the time of the survey. With that said, the average price of male calves
was € 593.37 per animal, female calves € 461.51, heifers € 1,500, culled cows
€ 803.53, manure € 82.41 per 10 tons. Included within total production value,
were also subsidies obtained in the exact production. Those subsidies are made
up of incentives for breeding dairy cows of € 206.03 per cow, and a premium for
delivered milk of € 0.06 per liter of milk sold.

Production value structure was as follows: sold milk income (about 43%), sale of
livestock 33.51%, subsidies received 19.86% and manure sold 3.64%.

The structure of variable costs was made up of: animal feed, hired labor, fuel and en-
ergy, costs of services (costs of veterinary services, insemination costs and selection
costs), as well as other cost items (bedding straw, medicines, issuing milk tickets,
selling tickets, costs of consumables - detergents, disinfectants, towels, small tools).

The cost of animal feed is the single largest item of the production cost, with
about 73%, or in absolute sum € 11,940.85. These consist of three items: feed for
dairy cows, feed for heifers and concentrated feed for calves. Payed labor is the
second most burdening cost in this calculation - with the share of 17%.

Table 3. Critical values in milk production

Description €(lit)/head
Expected yield/average milk production (EY) lit4,211
Expected price (EP) €0.23
Subsidies (s) € 448.98
Variable costs (VC) €1,362
Critical price: CP=(VC—s)/EY €0.22
Critical yield: CY = (VC —s) / EP lit 3,968
Critical variable costs: CVC =(EY x EP) +s €1,418

Source: Authors’ calculations

The critical values calculation enables a view into possibility of profitability
of milk production, and shows the exact point at which it starts becoming
unprofitable.
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This research shows it is clear how the workload is extremely low, i.e. 0.01 €.
Critical values for price, yield and variable costs were calculated only for milk
production, without including income from the sale of livestock, which makes
33% of the total income. For determining critical values shown in Table 3, sen-
sitivity analysis was used.

Table 4 gives the production structure and deriving variable costs in processing
milk into traditional dairy products - cottage cheese.

Table 4. Gross margin of the variable costs in milk processing into traditional

milk products - cottage cheese

Description Quantity Unit pr[i]clel:lz € Total (€) Per(él)ead
A. Product
Cottage cheese 12,032 kg 2.88 34,652.16 2,887.68
Curd 38,504 lit 0.01 385.04 32.09
Male calves sold 6 head 593.37 3,560.24 296.69
Female calves sold 2 head 461.51 923.03 76.92
Heifers sold 2 head 1,500.00 3,000.00 250.00
Culled cows 2 head 803.53 1,607.05 133.92
Subsidy for milking 12 head | 206.03 2,472.39 206.03
COWS
Manure 988.96 82.41
Production value (Total A) 47,588.87 3,965.74
B. Variable costs
Feed 11,940.85 995.07
Labour 4,512.12 376.01
Energy and fuel 1,337.36 111.45
Contract work 765.01 63.75
Other 385.76 32.15
Costs of transport 741.04 61.75
Rental costs at market stalls 1,279.05 106.59
Packing for cheese products 1,804.85 150.40
Rennet 198.33 16.53
Salt 89.25 7.44
Variable costs (Total B) 23,053.62 1,921.14
C. Gross Margin (A-B) 24,535.25 2,044.60

Source: Authors’ calculations
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The production value in Table 4 consists, of the value of cottage cheese, as well
as of byproduced whey. The average market price of cottage cheese is € 2.88,
multiplied by 12,032 kg of cheese produced thus the value of € 34,652.16 is
obtained. Annual production of whey is 38,504 liters, which is multiplied by the
market price of € 0.01 that gives a value of € 385.04.

The costs of processing milk include: rennet, salt, market packaging, electric-
ity, water, labor involved in milk processing, transportation to the market and
stand rental.

Rennet, salt and packaging costs amounted to € 2,092.43. Costs of water used in
processing are included in the amount of fuel and energy (Table 2.). Transporta-
tion costs were calculated bearing in mind that farmer brings the products to the
green market twice a week, with about 600 kilometers total distance covered,
which then multiplied by diesel price of € 1.29 per liter amounts to € 741.04 an-
nually. Green market stand rent varied depending on the exact town from which
the data was surveyed, but as an average value the amount of 329.65 € was taken
for the renting a stand annual. Additional daily rent of the stand, which is paid
extra, was also taken into account and has averaged around 10 €, giving the total
cost of stand renting at € 1,279.05.

Labor cost obtained in milk processing were calculated to the amount given in
Table 2, in which additional paid labor for work in processing and in product
placement was included. It is obvious from the survey that, 6 hours of work per
day were spent for milk processing and marketing of dairy products, on average,
which burdens the calculation with € 1,804.85 annually. Tables 5 show the cal-
culation of critical values in the production of cottage cheese.

Table 5. Critical values in the production of cottage cheese

Description €(kg)/head
Expected yield/average milk procession (EY) kg 1,003
Expected price (OP) €2.88
Subsidies (s) €206.03
Variable costs (VC) € 1,886
Critical price: CP=(VC —s)/ EY €1.68
Critical yield: CY =(VC —s)/ OP kg 583
Critical variable costs: CVC = (EY x OP) +s € 3,098

Source: Authors’ calculations
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Production of cottage cheese and most of other traditional dairy products is not
dependent on market changes. The price of the cheese can be reduced by 1.2
€, while keeping the positive margin value. Sensitivity analysis, gave similar
results, and was done as a controlling mechanism for the previously obtained
critical values.

Table 6. Comparative analysis of milk production and processing

Row. no. Comparative analisys of milk production and procession | Amount (€/1it)
1. Parameters of milk production and procession

1.1. Production price per litter of milk 0.21
1.2. Production price with premium 0.29
1.3. Financial result per litter of milk sold 0.08
2. Parameters of production and sales of processed milk

2.1. Production price of processed milk 0.45
2.2, Prices of the sold processed milk 0.94
2.3. Financial result per litter of processed milk 0.49
3. Difference

3.1. Difference in the price of produced and processed milk 0.24
3.2. Difference in price of raw and processed milk 0.65
3.3. Difference in financial result 0.41

Source: Authors’ calculations

Finally, a comparative analysis of milk production and processing based on the
given parameters, was conducted, showing the financial result per liter of sold/
processed milk. Out of the surveyed sample, when it comes to milk production,
the average production price per liter of milk was € 0.21, while the selling price
per liter of milk with included premium, was € 0.29, with financial result of €
0.08 per liter of milk sold. In milk processing, i.e. production of cottage cheese,
the average production price per liter of processed milk is € 0.41, and the average
selling price per liter of processed milk for the product is € 0.94, giving the per
liter of processed milk in this model of 0.49 €.

Per liter of raw and processed milk the difference between the production prices
was € 0.24, while difference between the selling prices was € 0.65 with the dif-
ference in the final financial result of € 0.41.

Conclusions

Cow milk production in Serbia is predominantly done on small family farms
with a maximum of up to 9 dairy cows. One of the main limiting factors for in-
creasing family farms size in the Republic of Serbia, measured by the number of
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cows is the fragmentation of parcels, low productivity, 1.e. limited resources for
animal feed production.

Through the introduction of required technology, significant quantities of milk
could be processed into traditional dairy products on the farms themselves, so
that various types of cheese and other dairy products that could be successfully
marketed and valorized. This can significantly increase the value of milk pro-
duced and thus enhance the profitability of milk production.

Traditional dairy products are produced with the use of unique technology and
are characterized by specific traits, determined by the distinct features of the
locations where the milk is produced and processed. They are recognizable and
valued amongst consumers, which opens up the possibility of creating signifi-
cant added value.

Production results of raw milk production on a small farm, obtained in this re-
search (Table 2.), lead to the following conclusions:

e positive gross margin was achieved (€ 10,789.66 / basic herd, i.e. €
899.14 / milking cow, i.e. € 0.21 / liter of raw milk);

e Production value achieved after selling milk, cattle and manure is 1.66
times higher than variable production costs;

o the feed costs comprise the largest share in variable costs (73 %).

Production results of cottage cheese production recorded on a small farm (Table
4.), lead to the following conclusions:

e positive gross margin was achieved (€ 24,535.25 / basic herd, i.e. €
2,044.60 / milking cow, i.e. € 0.41 / liter of milk);

e production value achieved after selling milk, cattle and manure is 2.06
times higher than variable production costs;

e the feed costs comprise the largest share in variable costs (53%), fol-
lowed by the processing costs (28%).

Comparison of the two activities - raw milk production and production of tra-
ditional dairy products on annual level, and observation of the results shown in
Table 6, shown not only that the selling prices of dairy products are significantly
higher than prices of raw milk, but also that resulting profits are higher when
milk is processed. Moreover, when comparing the production price of raw milk
of € 0.21 and the selling price of € 0.29, a question arises whether the financial
result gained of € 0.08 can cover fixed costs in milk production. The situation
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in processing is quite different, where it is clear that the difference in the result
per liter of processed milk of € 0.49 can certainly cover fixed costs. The total
difference in the result is 0.41 € per liter of processed milk, i.e. 41 € cents per liter
of milk remains a positive difference when the agricultural producer processes
own milk into traditional dairy products, in particular - cottage cheese. When the
obtained result is multiplied by the total quantity of milk produced, an income of
€20,719 (0.41 € * 50,536 lit) could be gained.

The results of the research undoubtedly show very high economic efficiency of
milk processing into traditional dairy products.

The results obtained in milk processing fully cover the production fixed costs
and, moreover, also leave a certain Surplus that can be used for new investments
on the farm. It should be mentioned that this type of processing milk into the tra-
ditional dairy products is most suitable for farms with around 12 milking cows.
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Abstract

The aim of this study is to analyse and evaluate the trend of basic production
and economic indicators of agricultural holdings in the Republic of Serbia.
The focus is on the comparative analysis of agricultural holdings according
to type of farming. The study is based on the Serbian FADN data from 2017 to
2021. The results showed that the farm net value added per annual work unit
and family farm income per family unit both had a strong growth tendency.
Specifically, these indicators increased in comparison to the previous year
by as much as 63.9% and 78.6%, respectively, while the increase was even
higher compared to 2017, 198.5%, and 226.6%, respectively. The highest val-
ues of the analysed indicators were recorded in the field crop faming system,
followed by poultry and pig production. On the other hand, holdings spe-
cialising in grazing livestock had the worst results, because of the extensive
production they were involved in and the fact that these holdings are located
in the mountains and in areas with natural constraints.

Key words: comparative analysis, agricultural holdings, farm net value add-
ed, family farm income.

Introduction

The basic business entities involved in agricultural production in the Republic
of Serbia (RS) are: (1) individual agricultural holdings, (2) agricultural enter-
prises and cooperatives, and (3) entrepreneurs. According to the last Census
of Agriculture (www.stat.gov.rs), individual agricultural holdings (AH) are

1 The research was supported by the Ministry of Science, Technological Development and
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definitely the most numerous, numbering approximately 628 thousand of all
AH (Cvijanovic et al., 2014). In the relative share, individual holdings repre-
sent about 99% of the total entities in agriculture.

Individual agricultural holdings occupy approximately 2.8 million hectares
of the utilised agricultural area (UAA), which represents 82.2% of total UAA
in the RS (Sevarli¢, 2015). Their contributions are reflected in the improve-
ment of the overall quality of life, employment, and socialization of the rural
population. Individual holdings are often the only business entities in which
the rural population earns an income. Davidova et al. (2005) point out that
individual holdings in general are less productive than agricultural enterpris-
es, especially in Eastern European countries. However, their significance is
greater and is reflected in the overall development of rural areas, where agri-
culture represents the dominant activity. The improvement of economic char-
acteristics of agricultural holdings can have a significant impact on the overall
development of agricultural activity in the RS.

Agricultural holdings are mostly not obliged to keep records about their busi-
ness, with the exception of VAT taxpayers (Individual Income Tax Law, ar.
43) and/or holdings included in the FADN® sample. An agricultural holding
needs to be market-oriented (commercial) in order to keep records of any
kind. A commercial agricultural holding is considered a holding which puts
its own products of a certain value on the market and achieves an income on
that basis. In domestic conditions, commercial agricultural holdings are the
ones with a standard output value higher than 4,000 euros per year (www.
fadn.rs).

The FADN system, which collects basic production, economic, and financial
data about agricultural holdings, exclusively takes into consideration com-
mercial holdings. In the RS there are about 200 thousand commercial hold-
ings. The FADN collects data from about 2 thousand holdings in the sample
based on which diverse analyses can be conducted. In this paper, the focus
is on the basic production and economic indicators of agricultural holdings
in the RS. The main aim of the study is to analyse and evaluate the state and
trends of basic production and economic indicators of agricultural holdings
based on type of farming.

5 FADN (the Farm Accountancy Data Network) — monitors farms’ income and business
activities (https://agriculture.ec.europa.eu)
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Materials and methods

The study is based on FADN data. The paper studies the period from 2017 to
2021, so only agricultural holdings which were found in the sample during
the entire studied period were considered. The total number of holdings active
during entire analysed period, after eliminating AH with extreme values, is 801.

The comparative analysis of the achieved results for agricultural holdings was
conducted according to type of farming. Agricultural holdings are divided
into 8 basic type of farming, with respect to the official FADN methodology
and concerning the specifics of agriculture in the RS and the aims of the study.
Hence, agricultural holdings are divided into the following types of farming:
(1) Field crops (FC), (2) Milk production (MP), (3) Other grazing livestock
(GL), (4) Mixed crops-livestock (CL), (5) Horticulture (HOR), (6) Vineyards
and fruits (VF), (7) Specialist pigs (PG), and (8) Specialist poultry (PL).

In the sample structure, FC holdings are dominant with a share of 39.2%,
followed by MP holdings with 20.0%, and CL with 14.0%. The lowest share
in the structure was noted for holdings specialising in pig production and hor-
ticulture. Their share in the sample is 1.7% and 3.0%, respectively.

The achieved results of the agricultural holdings were evaluated using basic
indicators of productivity and profitability. In the FADN methodology, the
farm net value added (FNVA) per annual work unit (AWU) was used as an
indicator of productivity, while family farm income (FFI) per family work
unit (FWU) was the most frequently used indicator of profitability (MAFWM,
2021). Beside the aforementioned indicators, the basic production resources
of agricultural holdings were presented: the total labour input (unpaid and
paid) and UAA (own and rented).

In the paper, next to aforementioned methods, standard instruments of de-
scriptive statistics were used: the mean, median, interquartile difference, and
interquartile difference coefficient.

Results

Labour input and UAA represent the basic production resources of agricul-
tural holdings. Labour input is expressed in AWU, whereby one AWU is the
equivalent of the total yearly working hours of one person with full-time en-
gagement. In the RS, one AWU amounts to 1,800 working hours. Agricultural
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holdings in the RS from 2017 to 2021 had 1.9 AWU on average. The labour
input on agricultural holdings in the RS had a noticeably declining tendency.
Specifically, hired labour amounted to 1.8 AWU in 2021, which is approxi-
mately 3.3% lower than the previous year, and about 8.0% lower compared to
2017. Hired labour on agricultural holdings could be unpaid (family member
work) and paid. The share of unpaid labour input is dominant in domestic
holdings and on average was 88.7% in the studied period. The highest per-
centage of unpaid labour input of 97.3% was recorded in MP holdings, fol-
lowed by CL and GL holdings with 94.0% and 93.7%, respectively (Chart
). On the other hand, HOR and VF holdings had the lowest share of unpaid
labour input (61.2% and 66.9%, respectively).

Chart 1. Proprietary structure of labour and UAA according to type of
farming, 2017-2021
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In the case of UAA, agricultural holdings in the RS had 29.0 ha of the agri-
cultural land on average. UAA was slightly increased in the studied period. In
2021 the holdings had 29.7 ha of land on average, which is about 2.2% higher
than during the previous year, and about 2.1% higher than in 2017. If the pro-
prietary structure is compared, it is obvious that own land had a larger share
in comparison to rented in the period from 2017 to 2021. Namely, the average
share of own land was 68.9%. Agricultural holdings which had a dominant
share of own land were PL, PG, and VF with a share of 95.3%, 91.6% and
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88.7%, respectively (Chart 1). Contrary to that, FC and CL holdings had the
smallest share of own land of 53.9% and 69.1%, respectively.

The basic economic characteristics of agricultural holdings are indicators of
productivity and profitability. Both indicators had a clear tendency of growth
(Chart 2). FNVA per AWU amounted to 29.1 thousand euros in 2021, which
represents an increase of 63.9% in comparison with the previous year, and
an increase of as much as 198.5% compared to 2017. FFI expressed in FWU
increased by about 78.6% compared to the previous year, and as much as
226.6% compared to 2017.

Chart 2. Basic economic indicators of agricultural holdings from 2017 to 2021
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According to type of farming, FC holdings had the highest FNVA on average,
28.9 thousand euros per AWU (7ab. 1). FC holdings also had the highest me-
dian of the studied indicator, which implies the highest labour productivity in
this holding after eliminating extreme values. Then come PL and PG holdings
with a FNVA of, on average, 18.7 and 15.9 thousand euros, respectively. In
PL holdings, the impact of extreme values is a bit stronger, because the medi-
an of the studied indicator is significantly lower than the mean value, unlike
in PG holdings.
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Table 1. Descriptive statistics of FNVA per AWU of agricultural holdings
according to type of farming, 2017-2021

Type of : Interquartile difference Interquartile differ-

farming Mean Median I quartile III quartile | ence coefficient (%)
FC 28.9 17.4 7.2 38.0 68.3
MP 7.9 5.9 3.6 10.1 47.8
GL 6.6 52 24 9.1 58.0
CL 9.4 6.3 3.7 11.7 52.1
HOR 9.6 7.8 4.4 12.0 46.5
VF 8.6 6.7 3.9 11.1 48.5
PG 15.9 14.0 4.7 232 66.4
PL 18.7 10.4 4.0 30.9 77.1

Source: Authors calculation based on FADN data

The lowest FNVA, on average 6.6 thousand euros per AWU, was noted for
GL holdings (7ab. 1). What is even more worrying is the fact that a quarter
of the GL holdings had an FNVA per AWU lower than 2.4 thousand euros (I
quartile). MP holdings also had a relatively small FNVA per AWU compared
to the other types of farming. Specifically, MP holdings on average had 7.9
thousand euros of FNVA per AWU, while a quarter of these holdings had val-
ue lower than 3.6 thousand euros. Relatively high data variability is recorded
for every type of farming, which was expected, bearing in mind the huge
differences in the economic size of the agricultural holdings.

The FFI analysis, which represents indicators of profitability, provides very
similar results. Specifically, holdings specialising in field crop production had
the highest FFI by far, on average 27.6 thousand euros per FWU (7ab. 2). The
median value of this indicator is also the highest for FC holdings and implies
that half of these AH had a FFI higher than 15.6 thousand euros. The value
of the third quartile indicates that a significant number of FC holdings (25%)
had a FFI higher than 36.1 thousand euros per FWU. PL holdings followed
FC holdings with an average FFI value of 21.3 thousand euros per FWU.
However, the median value of this indicator is much lower (11.7 thousand
euros), which indicates that one half of the holdings had an FFI per FWU
noticeably below average. HOR holdings had a very high FFI per FWU (19.7
thousand euros), unlike FNVA per AWU (9.6 thousand euros). The significant
share of the paid labour input could be the main reason of the disproportion in
the HOR holdings, which is not a part of the calculation of the second indica-
tor (FFI per FWU). A similar situation was noted for VF holdings.
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Table 2. Descriptive statistics of FFI per FWU of agricultural holdings ac-
cording to type of farming, 2017-2021

Type of . isrgeille diffsronae Interquartile difference
. Mean Median ] ] .
farming I quartile | TII quartile coefficient (%)
FC 27.6 15.6 59 36.1 71.7
MP 8.0 6.0 3.5 10.2 493
GL 6.7 53 22 9.5 61.9
CL 9.6 6.6 3.7 12.4 54.4
HOR 19.7 11.8 52 19.5 57.6
VF 12.4 8.6 4.3 16.5 59.1
PG 18.3 15.3 4.9 27.5 69.8
PL 21.3 11.7 3.8 33.0 79.6

Source: Author s calculation based on FADN data

On the other hand, both the smallest FFI per FWU and indicator of produc-
tivity were recorded for GL holdings. Specifically, these holdings had an FFI
of 6.7 thousand euros on average per FWU with a relatively high data vari-
ability of 61.9% (Zab. 2). One half of the GL holdings had a FFI lower than
5.3 thousand euros per FWU, while as many as one quarter had a profitability
indicator value below 2.2 thousand euros. In general, agricultural holdings
involved in livestock production (GL and MP), along with mixed crops-live-
stock holdings, had the lowest indicators of productivity and profitability.
These are mostly holdings with a very low asset turnover (Miljatovic¢ et al.,
2020; Miljatovi¢ and Vukoje, 2022). The fact that these holdings often are
found on mountains and areas with natural constraints and are managed by
older farmers, who usually are not ready to be innovative in production, could
be named the main reason for the considerably lower indicators of productiv-
ity and profitability (Hlouskovda et al., 2022). Also, their intention to continue
the tradition of agricultural production undoubtedly does not allow them to
quit agriculture, even when the AH they manage has very low economic in-
dicators (Contzen, 2017).

Conclusion

Total labour input on agricultural holdings in the RS did not change signifi-
cantly in the studied period. The slight decrease of labour input is primarily
the result of higher labour productivity because of the technical improvement
of the holdings, which is not characteristic of agriculture solely, but also of
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other industries. Agricultural holdings noted quite high shares of unpaid la-
bour, which is not only the case in HOR and VF holdings. On the other hand,
the UAA of the holdings indicated a slight tendency of growth, whereby own
land is dominant in the proprietary structure. Agricultural holdings specialis-
ing in field crops are the AH with the highest share of rented land.

FC holdings have the best indicators of productivity and profitability. Specif-
ically, these AH record the highest average FNVA per AWU and the highest
FFI per FWU. They are followed by holdings specialising in poultry and pig
production, while HOR holdings had quite a high FFI along with an extreme-
ly low FNVA per AWU. The reason could be the high share of paid labour
input in HOR holdings, which are included in the calculation of the FNVA per
AWU, but not in the calculation of the FFI per FWU.

By far the lowest indicators of productivity and profitability were noted for
holdings specialising in other grazing livestock, as expected. Apart from them,
holdings specialising in milk production and mixed crops-livestock also had
very low values of the analysed indicators. While interpreting the results, it is
necessary to consider the limitations of the study objectively. The main lim-
itation is primarily related to the omission of the economic size of the agricul-
tural holdings as the analysis criterion. Specifically, AH were not divided into
economic size classes because the analysis was conducted based on relative
indicators, whereby absolute indicators of productivity and profitability were
divided by the labour input (i.e. total and unpaid). Nevertheless, considering
the limitations, it is clear that GL holdings are among the most endangered,
mostly due to the fact that they are extensive holdings from remote rural areas
with natural constraints. Leaving agriculture production is often not possible
for them, because they do not have an alternative for employment since they
are mostly run by older farmers with very low qualifications. The survival of
GL and other extensive holdings is very important for the preservation of rural
areas and their further development, wherefore the scientific community and
rural policy creators should deal with this problem more seriously in the future.
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Abstract

This study investigates the many aspects of sustainable family farming in the Euro-

pean Union (EU) framework. Given the prevailing global challenges such as food
security, biodiversity depletion, and climate change, this study aims to investigate
the role of family farms within the agricultural framework of the European Union
in fostering sustainability, resilience, and socioeconomic advancement. The study
takes a broad approach, integrating quantitative and qualitative techniques to ex-
amine social dynamics, economic viability, environmental practises, and policy
implications in addition to other important facets of sustainable family farming.
The project aims to uncover best practices and issues experienced by family farm-
ers in the EU by synthesising data from many sources, including agricultural re-
search, case studies, and policy papers. This will help to shed light on the specifics
of sustainable agriculture in this environment. The research will also take into
account how EU assistance programmes and policies affect family farms’ adop-
tion of sustainable farming practices. Furthermore, the study will examine any
possible overlaps or conflicts involving sustainable agriculture and more general
EU policy objectives, such as the European Green Deal and the Common Agri-
cultural Policy (CAP). The research’s conclusions are anticipated to add to the
body of knowledge on sustainable agriculture by shedding light on the particular
difficulties encountered by family-owned farms in the EU and making suggestions
for changes to legislation and other actions. In the end, the study aims to deepen
its understanding of the complex interplay between sustainability and family farm-
ing, offering a basis for well-informed policy development and decision-making in
the drive for a more resilient and environmentally sound agricultural sector in the
FEuropean Union.

Key words: farming, sustainability, environment, policy, objectives.

1 Bianca-Florentina Nistoroiu. Ph.D. student, Bucharest University of Economic Studies,
Doctoral School Economics II, Mihail Moxa, Str., No. 5-, Bucharest, Romania, E-mail:
nistoroiubianca@yahoo.com

2 Stefan Laurentiu Prahoveanu, Ph.D. student, School of Advanced Studies of the Roma-

nian Academy, Bucharest, Romania, E-mail: stefanprahoveanu@gmail.com

145




Introduction

The Food and Agriculture Organization (FAO) of the United Nations, as delin-
eated in its 2020 publication, defines a family farm as an agricultural enterprise
managed and operated by a household, wherein the predominant share of labor
is contributed by members of that particular household. In the European Union
(EU), family farms represent the predominant category of farms, covering a di-
verse spectrum of holdings. This includes small, semi-subsistence farms relying
solely on family labour, as well as farms supplementing their income through oth-
er gainful activities. Furthermore, family involvement remains significant even in
larger, more productive farms within this classification.

Family farming is a predominant feature of agriculture in the European Union
(EU), constituting approximately 93% of all farms across the member states (Eu-
rostat, 2023). These family farms play a central role in the EU’s agricultural land-
scape, not only in terms of the sheer number of holdings but also in their significant
contributions to agricultural employment. Additionally, while they have a slightly
lesser impact on the total cultivated land area and the overall value of agricultural
output, their influence remains noteworthy (Eurostat, 2023). The prevalence of
family farms extends throughout all EU countries, with particularly high propor-
tions found in Greece, Romania, and Poland, each boasting around a 99% share of
all farms (Eurostat, 2023). The European Union, with its diverse agricultural land-
scape and a rich tapestry of rural communities, recognizes the need for a paradigm
shift towards sustainable farming practices. As outlined in the European Green
Deal and the Farm to Fork Strategy, the EU envisions a future where agriculture
operates within planetary boundaries, emphasizing environmental stewardship
and resource efficiency (European Commission, 2019; European Commission,
2020a). The role of family farming in achieving these objectives cannot be over-
stated, as it forms the backbone of the EU’s agricultural sector, contributing signifi-
cantly to its socio-economic fabric (European Parliament, 2018).

The importance of family farming in the EU is multi-faceted. Firstly, it serves as
a vital source of agricultural employment, contributing to the sustenance of rural
communities. Furthermore, family farming promotes the adoption of sustainable
and resilient agricultural practices, emphasizing the sector’s commitment to envi-
ronmental considerations. The familial structure of these farms, being the primary
workforce for the majority of agricultural endeavours, ensures that the agricultural
sector maintains its status as a key economic driver in the region (Davidova &
Thomson, 2013). However, family farming in the EU confronts various challeng-
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es, including market volatility, the impacts of climate change, and issues related
to intergenerational farm succession (Davidova & Thomson, 2013). Addressing
these challenges and securing the ongoing success of family farming necessitates
coordinated efforts at both the EU and national policy levels. Such initiatives
should aim to foster a more sustainable and resilient agricultural sector in the EU.

Sustainable family farming encompasses a holistic approach that integrates eco-
logical, social, and economic dimensions to ensure the long-term viability of ag-
ricultural systems. It prioritizes environmentally friendly practices, such as agro-
ecology, organic farming, and biodiversity conservation, while also fostering
community engagement and social inclusivity (FAO, 2014). The commitment to
sustainable family farming aligns with the EU’s vision for a resilient and inclusive
agricultural sector that balances productivity with environmental preservation (Eu-
ropean Commission, 2020b).

The intersection of agricultural pursuits with environmental challenges, such as soil
degradation, water pollution, and the emission of greenhouse gases, is a common
occurrence. Sustainable family farming, facilitated by the adoption of agroecolog-
ical practices like crop rotation, cover cropping, and integrated pest management,
serves to alleviate these adverse effects while concurrently promoting soil fertility
and biodiversity enhancement (Pretty et al., 2006). This environmentally conscious
approach aligns with the EU’s biodiversity and climate objectives, contributing
to the preservation of natural resources (European Environment Agency, 2021).
Beyond environmental considerations, sustainable family farming plays a pivot-
al role in shaping vibrant rural communities. It promotes social cohesion, fosters
local entrepreneurship, and contributes to the diversification of rural economies
(De Schutter, 2014). Additionally, by emphasizing short food supply chains and
direct relationships between producers and consumers, sustainable family farming
enhances food security and creates economic opportunities for small-scale farmers
(European Parliament, 2018).

As the EU strives to navigate the complexities of a rapidly changing world, sus-
tainable family farming emerges as a cornerstone for building resilient and regen-
erative agricultural systems. This introduction sets the stage for a comprehensive
exploration of the various facets of sustainable family farming in the European
Union, shedding light on its importance for environmental conservation, societal
well-being, and economic prosperity.

147



Structural profile of farms - analysis for the EU

In 2020, the European Union (EU) comprised approximately 9.1 million farms,
with an overwhelming majority, estimated at 93%, falling under the classification
of family farms. These family farms operate as familial enterprises, character-
ized by the intergenerational transfer of farming responsibilities. Consequently,
family farms constitute the predominant structural framework of EU agriculture,
not only in terms of numerical representation but also in their substantial con-
tribution to agricultural employment. Additionally, family farms exert a notable
influence, albeit to a lesser extent, in the cultivation area and the economic value
of their agricultural output.

For the purposes of this article, the term ‘family farm’ is defined in accordance
with the working definition provided by the Food and Agriculture Organization
(FAO). Henceforth, the term designates farms managed by families, wherein at
least 50% of the agricultural workforce is composed of family members. In es-
sence, a family farm is operated by a household, predominantly relying on labor
from within that household. Further delineation distinguishes between farms ex-
clusively reliant on family labor and those where family workers constitute at least
50%, but not 100%, of the labor force.

Approximately 57% of EU farms were exclusively managed by the holder and
family members, while an additional 36% featured family labor contributing at least
half of the total labor input. Non-family farms represented a mere 7% of the total
farm landscape in the EU in 2020, as illustrated in Figure I. These proportions ex-
hibit minimal deviation from those documented in the Agricultural Census of 2010.

Figure 1. Family farming in the EU, 2020
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The attribution of agriculture within the European Union (EU) to a predominantly
family farm structure is supported by their predominant proportions across fun-
damental parameters, including land, labor, capital, and economic dimensions. In
the year 2020, family farms held a predominant position in various crucial sectors:
constituting approximately 61% of the utilized agricultural area (UAA), equiva-
lent to 157.4 million hectares; comprising the majority of the overall agricultural
labor force, accounting for approximately 78%; representing the majority of live-
stock units, constituting around 55%; and contributing the majority of standard
output, approximately 56%.

Conversely, non-family farms, although constituting merely 7% of the total num-
ber of farms in the EU in 2020, exhibited a disproportionately high share in pivotal
agricultural facets. These non-family farms accounted for approximately 39% of
the total land used for agricultural production, around 22% of the total labor force,
roughly 45% of livestock units, and approximately 44% of the standard output.

Noteworthy differentials emerged between family and non-family farms, with the
former being more prevalent but consistently smaller in scale. Family farms in the
EU tended to exhibit smaller average sizes in terms of land use (approximately
11 hectares), livestock holdings per farm, labor force size, and economic scale. In
stark contrast, non-family farms tended to be characterized by larger average land
use (around 102 hectares), greater livestock units, larger labor forces, and height-
ened economic output.

The average size of a farm in the EU stood at approximately 17 hectares in 2020.
This average, however, conceals substantial differentials, particularly evident be-
tween family farms (averaging around 11 hectares) and non-family farms (aver-
aging approximately 102 hectares). Highlighting this apparent dichotomy in the
EU farming structure, non-family farms maintained an average of approximately
85 more livestock units than family farms relying solely on family labor. Fur-
thermore, non-family farms employed an additional three full-time individuals on
average and exhibited an economic output approximately twenty times higher than
family farms exclusively reliant on family workers, as depicted in Figure 2.
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Figure 2. Average size of farms in the EU, by type of farm labour (hectares, annual
work units, livestock units and euro), 2020

Average size of farms in the EUV, by tyvpe of farm labour, 2020
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Structural profile of farms - analysis of EU Member States

Within the European Union (EU) in the year 2020, among the 9.1 million farms,
a substantial proportion of nearly one-third (31.8%) were located in Romania, as
depicted in Figure 2 of the comprehensive analysis on farms and farmland in the
EU. Noteworthy concentrations of farms were also observed in Poland (14.4%),
Spain (10.1%), and Italy (12.5%), each representing more than one-tenth of the
total farm distribution.

Family farms constituted a substantial majority, representing at least 80% of all
farms in nearly all EU Member States in 2020, as depicted in Figure 3. The excep-
tions to this trend were Estonia (approximately 65%) and France (approximately
58%), where the prevalence of non-family farms within the total farm composition
markedly increased from 2010.

Figure 3. Distribution of farms, 2020 (% of farm holdings)
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Source: Eurostat (Agricultural Census, 2020)

Typically, family farms exhibited markedly smaller sizes in terms of their utilized
agricultural area, with exceptions observed in Belgium and the Netherlands where
distinctions were minimal in 2020 (Figure 4). The starkest disparities were evident
in Czechia, where the average size of a non-family farm reached approximately
550 hectares, in stark contrast to the 37 hectares typical of a family farm.
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Figure 4. Average (mean) size of farms in Member States, 2020 (hectares, family
and non-family farms)
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Similar disparities were reflected in economic terms (Figure 5). For instance, in
Romania, the average economic output of a family farm amounted to EUR 2,750
in 2020, juxtaposed with an average of EUR 165,456 for non-family farms, sug-
gesting that numerous family farms in Romania could be characterized as subsis-
tence-oriented.

Figure 5. Average economic size of farms in Member States, 2020 (EUR, family
and non-family farms)
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The predominant share of labor employed for agricultural activities occurred on
family farms in the majority of Member States, except for Estonia (42%), France
(40%), Czechia (34%), and Slovakia (29%), as delineated in Figure 6.

Figure 6. Distribution of the agricultural labour force, 2020 (%)
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Source: Eurostat (Agricultural Census, 2020)

In the realm of livestock rearing, family farms played a predominant role in most
Member States, exceeding 80% in Austria, Luxembourg, Greece, and Malta (Fig-
ure 7). In stark contrast, family farms in Slovakia, Estonia, and Czechia were re-
sponsible for less than 25% of livestock rearing.

Figure 7. Distribution of farm livestock by type of farm, 2020 (% of all livestock
units)
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An additional crucial facet in farming pertained to the top-heavy age structure, or
inverted age pyramid, of farm managers, as elucidated in the Statistics Explained
article on farmers and the agricultural labor force. Moreover, family farms con-
tributed significantly to the overall value of agricultural output across numerous
Member States, constituting more than 80% of the standard output in Greece, Mal-
ta, Luxembourg, Poland, and Austria, as delineated in Figure 8. However, family
farms played a diminished role, contributing less than 25% of the standard output
in Slovakia, Estonia, Czechia, and France.

Figure 8. Distribution of standard output by type of farm, 2020 (% of total stan-
dard output)
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Benefits of Family Farming

Sustainable family farming plays a crucial role in the European Union’s agricul-
tural landscape, contributing to environmental conservation, rural development,
and food security. This form of agriculture emphasizes responsible and efficient
resource management, promoting long-term viability for both farmers and the
environment. This page explores the multifaceted benefits of sustainable family
farming in the European Union, drawing on research and expert insights.

Sustainable family farming practices prioritize environmental stewardship, em-
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ploying techniques that minimize negative impacts on ecosystems. Crop rota-
tion, agroforestry, and organic farming are examples of strategies that enhance
biodiversity and soil health (Hassan, 2018). These practices help mitigate soil
erosion, reduce water pollution, and enhance the resilience of agricultural land-
scapes (Buckwell et al., 2019).

Furthermore, sustainable family farming often involves the use of precision
agriculture technologies, such as GPS-guided machinery and data-driven deci-
sion-making. These technologies contribute to more efficient resource use, min-
imizing waste and reducing the environmental footprint of farming operations
(European Commission, 2020).

In the European Union, sustainable family farming is integral to rural develop-
ment, playing a pivotal role in maintaining vibrant and resilient rural communi-
ties. These farms serve as economic engines, providing employment opportu-
nities and supporting local businesses (Buijs et al., 2021). The continuation of
family farming traditions contributes to the preservation of cultural landscapes
and helps prevent rural depopulation (Van Huylenbroeck et al., 2017). Moreover,
sustainable family farming fosters social cohesion by maintaining close ties be-
tween farmers and their communities. Local markets, community-supported ag-
riculture, and direct sales initiatives strengthen the bond between producers and
consumers, creating a sense of shared responsibility for sustainable food systems
(De Schutter, 2014).

Additionally, sustainable family farming enhances food security by promoting
diversified and resilient agricultural systems. Crop diversity and the implemen-
tation of integrated farming practices play pivotal roles in fostering a resilient
and secure food supply, diminishing the susceptibility of agriculture to pests,
diseases, and adverse weather events (FAO, 2019). Additionally, local food sys-
tems associated with family farming provide fresher and higher-quality produce,
contributing to improved nutrition and health outcomes for consumers (IFOAM
EU, 2018). To maximize the benefits of sustainable family farming, support-
ive policies and initiatives are crucial. The European Union has recognized the
importance of sustainable agriculture through its Common Agricultural Policy
(CAP). The CAP allocates funds to support environmentally friendly practices,
rural development, and the transition to more sustainable farming systems (Eu-
ropean Commission, 2021).

In conclusion, sustainable family farming in the European Union offers a range
of benefits encompassing environmental conservation, rural development, food
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security, and quality. By prioritizing responsible and efficient resource manage-
ment, these farms contribute to a more resilient and sustainable agricultural sec-
tor, aligning with the broader goals of the European Union’s agricultural policies.

Challenges of Sustainable Family Farming

Sustainable family farming is a cornerstone of agriculture in the European Union
(EU), contributing significantly to food security, rural development, and envi-
ronmental preservation. However, despite its pivotal role, family farming faces
numerous challenges that threaten its long-term sustainability. This article ex-
plores some of the key challenges encountered by family farmers in the EU,
drawing upon relevant literature and expert opinions.

One of the primary challenges for sustainable family farming in the EU is eco-
nomic pressure. Economic factors such as fluctuating commodity prices, rising
input costs, and limited access to financial resources pose significant challenges
to family farmers. According to a report by the European Parliament (2019),
family farms often operate on slim profit margins, making it difficult for them to
invest in sustainable practices and adapt to changing market conditions. More-
over, the Common Agricultural Policy (CAP), which governs agricultural sub-
sidies in the EU, has been criticized for not adequately addressing the needs of
small and medium-sized family farms. As noted by Sutherland et al. (2020),
the CAP’s distribution of subsidies may disproportionately benefit larger farms,
exacerbating economic challenges for smaller family-owned operations. While
sustainable farming practices are crucial for environmental conservation, fam-
ily farmers in the EU face obstacles in implementing these practices. Climate
change, soil degradation, and water scarcity are pressing concerns that affect the
viability of family farming. The EU’s Farm to Fork Strategy aims to promote
sustainable agriculture, but achieving widespread adoption of eco-friendly prac-
tices remains a challenge. A study by Smith et al. (2021) highlights that small
family farms may lack the resources and knowledge needed to transition to more
sustainable farming methods. The integration of agroecological approaches re-
quires investments in research, education, and infrastructure, which are often
beyond the reach of family farmers.

The issue of succession planning is a critical challenge for sustainable fami-
ly farming in the EU. As highlighted by the European Economic and Social
Committee (EESC, 2022), an ageing farming population and the lack of inter-
est among younger generations in pursuing a career in agriculture jeopardize
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the continuity of family farming. The absence of proper succession plans may
lead to the abandonment of family farms or their consolidation into larger, less
sustainable entities. Additionally, globalization and changing market dynamics
present additional challenges for family farmers in the EU. The competition
with larger, more industrialized farms, both within and outside the EU, can
make it difficult for family farms to access markets and obtain fair prices for
their products. According to a report by Eurostat (2020), small-scale family
farmers often struggle to meet the stringent quality and quantity requirements
imposed by global supply chains. Sustainable family farming is indispensable
for the EU’s agricultural sector, but various challenges threaten its viability.
Economic pressures, environmental sustainability, succession planning, and
market access are among the key issues that demand attention from policy-
makers, researchers, and stakeholders. Addressing these challenges requires a
multifaceted approach, combining targeted policies, financial support, and ed-
ucational initiatives to empower family farmers and ensure the longevity of
sustainable agriculture in the European Union.

Conclusion

In conclusion, the landscape of sustainable family farming in the European Union
(EU) is characterized by its multifaceted nature, encompassing diverse dimen-
sions such as size, economic output, labor dynamics, and livestock rearing. The
prevalence of family farms as the predominant agricultural model, constituting
approximately 93% of the total farms in 2020, underscores their pivotal role in
shaping the agricultural sector across EU Member States. While family farms
dominate in terms of sheer numbers, disparities exist in their sizes when com-
pared to non-family farms. Family farms, on average, tend to be smaller both in
terms of utilized agricultural area and economic output. This variation is partic-
ularly pronounced in certain Member States, highlighting the need for nuanced
policy considerations that account for regional differences. The age structure of
farm managers, exhibiting a top-heavy pattern, poses a significant challenge and
emphasizes the importance of fostering generational renewal within the agricul-
tural sector. Addressing this demographic imbalance is crucial for ensuring the
long-term sustainability and resilience of family farming. The distribution of la-
bor across family farms demonstrates their central role in providing employment
opportunities, contributing to rural livelihoods, and supporting local economies.
However, regional variations in labor dynamics necessitate tailored approaches
to address specific challenges faced by family farms in different contexts. Live-
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stock rearing, a vital component of sustainable agriculture, sees family farms
playing a predominant role in many EU Member States. Yet, the disparities in
livestock contribution across regions indicate the need for targeted initiatives to
enhance the sustainability of family-based livestock operations. As the EU con-
tinues to navigate the complexities of agricultural sustainability, policymakers
and stakeholders must consider the unique attributes and challenges associated
with family farming. Encouraging and supporting sustainable practices, promot-
ing innovation, and addressing the demographic and economic dimensions are
essential for nurturing the resilience and longevity of family farming in the Eu-
ropean Union. Through collaborative efforts, a balanced and sustainable future
for family farming can be realized, ensuring its continued contribution to the
socio-economic fabric of the EU.
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NON-STANDARD FORMS OF EMPLOYMENT
IN THE ROMANIAN AGRICULTURE

Gheorghe Dan Isbasoiu’, Dana Volosevici’

Abstract

In traditional agricultural countries such as Romania, employment in ag-
riculture is still high. This article examines the ways in which employment
relationships in the field of agriculture are translated into contractual forms,
particularly because the specificity of agricultural activities necessitates the
use of non-standard forms of employment, to ensure flexibility and to respect
the seasonal nature of work. However, excessive flexibility may have negative
effects on the security of employment relationships and the career manage-
ment of workers. Additionally, non-standard forms of employment are asso-
ciated with lower-skilled occupations and are used to a significant extent for
vulnerable groups, such as young people and women. For these reasons, a
scrutiny of the types of contracts and the number of employees involved in
this type of employment relationship is necessary and could contribute to
improving the legislative framework, aiming to enhance the legal situation of
employees involved in agricultural activities.

Key words: employment, flexibility, agriculture, vulnerable work.

Introduction

At the global level, the agriculture sector employs about 874 million workers
— more than any other industry. While agriculture provides a livelihood, many
workers experience decent work deficits and a week legal protection. Glob-
ally, an important number of the worker are not under any contractual form.
On the other side, even the waged agricultural workers frequently experience
unstable and/or temporary employment; receive very low wages; and often
work in unhealthy work conditions. At national level, in Romania the agri-
culture sector is considered to be one of the priority sectors of the economy,
but faces difficulties related to the supply of skilled labour and unfair compe-
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tition. Thus, the ratio of workers in agriculture versus total occupied labour
force is significantly higher in Romania than the EU level.

Table 1. Ratio of workers in agriculture versus total occupied labour force in
EU 27 and Romania

Year 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

EU 27 542 5,26 5,051 4,777 4,65 4,48] 4,33| 4,29] 3,78 3,65

Romania | 29,25| 28,35 25,59 23,1 22,78] 22,31] 21,24 20,51 11,75 11,25

Source: Romanian National Institute of Statistics & Eurostat

The aim of the article is to analyse the situation of the legal forms used to ex-
press the employment relationship in agriculture, in order to enable the devel-
opment and implementation of appropriate measures for the protection of the
workforce and thus contribute to reducing the existing difficulties in the sector.

From a methodological point of view, statistical data provided by Eurostat and
the National Institute of Statistics (INS) were used to determine both standard
and non-standard forms of employment relationships. The study used the de-
scriptive statistics tools and the following definitions (according to INS):

Employee (EE) - a person who works on the basis of an employment contract
in an economic or social establishment or with private persons, in return for
remuneration in the form of a salary.

Employer (ER) - a person who exercises his occupation in his own establish-
ment, employing one or more employees.

Self-employed person (SEP) - a person who works in his/her own establish-
ment or in an individual business, without employing any employees, wheth-
er or not assisted by unpaid family members. This status applies to self-em-
ployed entrepreneurs such as occasional day labourers, individual farmers or
those working in agricultural associations.

Unpaid family worker (UFW) - a person who works in a family business
run by a family member or relative, for which he/she does not receive remu-
neration in the form of salary or payment in kind.

It is relevant to point out that the undeclared work is not included in the na-
tional statistics, even if it constitutes a social phenomenon that significantly
affects work in agriculture.
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Workers in agriculture

In Romania, work in agriculture is characterised by the fact that there is still
a significant manifestation of traditionalism, in that agricultural activities are
carried out with family members, in a climate of legal and social vulnerability.

Chart 1: Forms of work in agriculture
1400000
1200000

BL ]

ELLL LY

2013 2014 2013 2016 2007 2018 2015 2020 2021 2022

e Ernipl oyes Employer salf employed uUnpaid family worker

Source: Romanian National Institute of Statistics

Table 2. Forms of work in agriculture (thousand)

Year 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
EE 173,9| 177,6| 177,8| 193,9| 1982 2022| 200,7| 1951| 201,0| 191,7
ER 38 39| 44| 49| 38| 43 8,8 87| 70| 57
SEP 1333,2] 1283,3| 1202,4| 1052,2| 1077,6| 1056,2| 993,9| 938,3| 476,8| 4671
UFW 989,8| 977,1| 799.3| 700,8| 6952| 6753| 639.4| 604,8| 2265 2138

Source: Romanian National Institute of Statistics

The drop observed in 2021 is mainly due to a change in the definition of the
categories self-employed and unpaid family worker.

As revealed by the descriptive statistics, in 2022, out of the 878.389 workers
in agriculture, only 191.749 employment contracts were registered, which
means that 79% of the workers were not protected by the labour law. Out of
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this reduced number of workers, only 140,876 (73,5%) were employed in ru-
ral area, while 50,873 (26,5%) were employed in urban area, most probably
carrying out administrative and management activities related to agricultural
enterprises. It follows, therefore, that the measures taken both at the level of
specific legal protection and at the level of the minimum wage remain rather
ineffective as far as the agricultural workforce is concerned.

For more than 10 years, the labour force issue has been, as pointed out by the
ILO, that ,,the classic stereotype of full-time permanent job, with fixed hours,
and a defined-benefit pension on the completion of a largely predictable and
secure career path with a single employer, however desirable it might appear, is
an increasing infrequent reality” (ILO 2013, p. 13). The non-standard forms of
employment are considered to offer more flexibility to the contractual relation-
ship and to be more adapted to the characteristics of current economic activity.
These forms of employment cover work that falls outside the scope of a stan-
dard employment relationship, which itself is understood as being indefinite
employment in a subordinate employment relationship, performed full-time.

Standard employment relationship

Under Romanian law, the standard employment contract is an indefinite-term
contract, with working time of 8 hours per day and 40 hours per week. The
Labour Code allows, for certain sectors of activity, to establish, by collective
or individual negotiations or by specific normative acts, a daily working time
of less or more than 8 hours. (Labour Code, Article 115(1)). The maximum
legal working time may not exceed 48 hours per week, including overtime.
By way of exception, working time, including overtime, may be extended be-
yond 48 hours per week, provided that the average number of hours worked,
calculated over a reference period of 4 calendar months, does not exceed 48
hours per week. This reference period may be extended, under the conditions
laid down by law and collective bargaining, to 6 and 12 months respectively.
(Labour Code, Article 114). Given that agricultural activity is mostly season-
al, there is undoubtedly an interest in extending the reference period to at least
6 months. In this way, for those employment contracts concluded for an indef-
inite period, both the flexibility required by the specific nature of the activity
and the security of the employment relationship can be ensured.
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Part-time employment contract

For those activities that do not require the employee to work full time, the law
provide the possibility to conclude a part-time contract. In accordance with
the definition provided by the Labour Code (Article 103), a part-time employ-
ee is an employee whose number of normal working hours, calculated weekly
or as a monthly average, is less than the number of normal working hours of
a comparable full-time employee. Since the Labour Code has transposed the
Part-Time Work Directive (Directive 97/81/EC), the part-time employee en-
joys the rights of full-time employees, under the conditions provided by law
and the applicable collective labour contracts.

The law (Article 105 para. (1) Labour Code) requires, however, that this type
of contract must include certain specific mandatory clauses concerning work-
ing time and the distribution of working hours; the conditions under which
working hours may be changed; the prohibition of overtime except in cases
of force majeure or for other urgent work to prevent accidents or to eliminate
their consequences.

Moreover, the acceptance of an employee at work exceeding the working
hours established in the individual part-time employment contracts constitutes
undeclared work (Article 15'(d)) and is punishable by a fine of between 10,000
RON (2,000 Eur) and 15,000 RON (3,000 Eur) for each person so identified,
not exceeding a total of 200,000 lei (40,000 Eur). The purpose of the prohibi-
tion of overtime is to prevent abuses of part-time employment contracts where
the job or working conditions require full-time contracts (Ticlea, 2020). How-
ever, this prohibition and the significant amount of the fine reduce the flexi-
bility of this type of contract, which has the effect of reducing its application.

Furthermore, both in agriculture and in other sectors of activity where the level
of pay is low, the use of part-time employment contracts is negatively impact-
ed by the legal provisions concerning the establishment of the minimum level
of social security and health insurance contributions. Thus, according to Ar-
ticles 146 (5%) and 168 (6") of the Tax Code, the social insurance contribution
and the health insurance contribution payable by individuals who earn income
from wages or equivalent income under a full-time or part-time individual em-
ployment contract may not be less than the level of the social insurance contri-
bution calculated on the gross minimum basic wage in force in the month for
which the social insurance contribution is due, corresponding to the number of
working days in the month in which the contract was active.
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So, although it is designed by law to ensure both the flexibility required by
the employer’s activity and the security of the employment relationship, there
are a number of negative factors that discourage the use of part-time contracts
in agriculture.

Fixed term employment contracts

The seasonal nature of agricultural activity leads, at least from a theoretical
point of view to the priority implementation of a special type of employment
contract, the fixed-term contract. The Labour Code provides for this type of
contract, but only as an exception to the standard contract defined in Article
12 and mentioned above. The exceptional nature of this contract has the effect
of establishing a set of limited conditions under which its conclusion is legal
and a strict legal regime.

Thus, among the cases in which it is allowed to conclude such a contract, the
one mentioned in the Article 83 lett.. b) and c), respectively the increase and/
or temporary change in the structure of the employer’s activity and carrying
out seasonal activities, is specific to agriculture (Predut, 2019).

The individual fixed-term employment contract may not be concluded for a
period of more than 36 months, and no more than three individual fixed-term
employment contracts may be concluded successively between the same par-
ties. However, it should be noted that, according to the definition of the law,
only individual fixed-term employment contracts concluded within 3 months
of the termination of a fixed-term employment contract are considered suc-
cessive contracts. Thus, in agriculture, the natural distance between seasons
allows a new contract to be concluded more than three months after the end
of the previous one, and thus the perpetuation of fixed-term employment over
a longer period of years.

However, as the statistical data show, fixed-term employment contracts do
not have a significant numerical impact in the agricultural sector, as in cases
where the employment relationship is dependent on the seasonal activity ac-
tually performed, much more vulnerable legal forms, in terms of the protec-
tion of employees’ rights, are preferred.
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Occasional Day Labourers

In accordance with the INS definition, occasional day labourers are part of
the self-employed category, but their legal status is much closer to that of
an employee, as they perform work, under the authority of a beneficiary, in
return for remuneration. Moreover, since the advent of Law 52/2011 on the
exercise of certain activities of an occasional nature carried out by day la-
bourers (Law 52/2011), the doctrine has shown that day labourers are part
of an employment relationship (Tinca, 2011), under an atypical employment
contract (Dumitru, 2015).

The employment relationship concluded between the two parties is not ex-
pressed in written form (Article 3 in Law 52/2011), the essential elements of
the contractual relationship being established without the possibility of prov-
ing them. The electronic register of day labourers, the only written document,
contains only data on the identification of the parties, the field of activity and
the place of performance of the activities, the number of hours worked, and
the remuneration established, respectively received.

Minimum protection clauses are established by law, i.e. that the duration of
casual work is a minimum of one day, corresponding to 8 hours of work, and
that the daily duration of a day labourer’s work may not exceed 12 hours.
Also protective, in order to limit the abuse of this type of employment rela-
tionship and to encourage the conclusion of a standard employment contract,
are the following legal provisions. Thus, a day labourer may not carry out
agricultural work for the same beneficiary for more than 180 days in any
calendar year. In addition, the beneficiary may not use a person for more than
25 calendar days continuously in day labourer-type activities, and if the work
carried out by the day labourer requires a longer period, a fixed-term employ-
ment contract must be concluded (Article 4 para. (8) of Law No 52/2011).

In turn, a person may not work on a daily basis for more than 180 days in a cal-
endar year, regardless of the number of beneficiaries or their representatives.

The amount of remuneration is determined by direct negotiation between the
parties, although the freedom of the day labourer’s consent is limited by his
precarious legal status. It is precisely for this reason that the law stipulates
that the amount of gross hourly pay agreed between the parties may not be
less than the value/hour of the guaranteed gross basic wage (Article 11).
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However, it should be pointed out that the legislator has chosen to limit the
protection offered to day labourers by the fact that the activity carried out does
not give the day labourer the status of insured person in the public health sys-
tem or in the insurance system for accidents at work and occupational diseases.

As precarious work affects vulnerable categories of workers, the law lays
down express provisions for the protection of minors. Thus, a minor day la-
bourer who is able to work will be able to work 6 hours a day, but not more
than 30 hours a week, and will not work at night. Another provision only lays
down general principles, without clearly defining its limits: minor workers,
i.e. minors aged 15 years or more and 18 years or less, shall only work as
day labourers in activities which are suited to their physical development and
abilities, provided that their right to physical, mental, spiritual, moral and
social development and their right to education are not thereby violated and
their health is not impaired (Article 3 para.(4)). The law does not stipulate
who is competent or obliged to determine which “activities are appropriate to
their physical development” or to assess minors’ aptitudes. It follows, there-
fore, that in fact the only provisions which provide real protection for minors
are those relating to the limitation of working hours and the prohibition of
night work.

Moreover, further statistical analysis is needed on the number of minors in-
volved in such work and further research regarding the actual situation in
which they work, both from a legal point of view and in terms of the actual
activities carried out, in order to assess the impact of precarious work in agri-
culture on their development.

Unpaid family workers

The work performed by a person in a family business run by a family mem-
ber or relative, for which he/she does not receive remuneration in the form
of salary or payment in kind is still one of the widespread forms of work in
the agricultural sector. In 2022, 24.3% of the total number of agricultural
workers were included in this category. From a labour law point of view, we
consider that at least part of the cases in this category could be qualified as
undeclared work. We refer in particular to those situations where the person
for whom the work is performed can be considered to be a professional who
runs a business, ,,enterprise” in the sense of the Article 3 para. (3) of the Civil
Code, and who, in relation to his or her own family member, is an employer.
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In such cases, the family relationship should be backed up by an employment
law relationship, through the conclusion of one of the forms of employment
contract provided for by law.

State efforts to combat undeclared work should be coordinated with a more
detailed statistical analysis of the types of employment relationships falling
into the latter category, a.i. unpaid family worker, in order to be able to identi-
fy their characteristics as accurately as possible and determine the proportion
of undeclared work.

Gender balance and employment in agriculture

A final point we would like to make is the issue of women’s work. As has
been pointed out both in ILO documents (ILO 2015) and in doctrine, although
a considerable number of elements of the food and agricultural supply chain
rely on women workers, they are particularly and inherently more at risk of
exploitation and are more vulnerable. The statistical data analysed showed
that there is an imbalance between the distribution of women and men in the
four categories analysed.

Table 3. Employment by gender in 2022

Workers in Employment contract and Unpaid family

agriculture employers (EE&ER) workers (UFW)
Men 591,171 161,906 73.187
Women 287,218 35,550 140.647

Source: Romanian National Institute of Statistics

Thus, while in the “privileged” categories, where employees enjoy a legally
protected status, women represent only 18%, in the most legally vulnerable
category, unpaid family workers, the proportion of women is 66%. All the
more reason, therefore, to take appropriate measures to protect this last cat-
egory of employees, adapted to the social and legal realities identified and
measured statistically.

Conclusions

Although the labour relations discourse in recent years has focused on in-
creasingly sophisticated issues such as the dematerialisation of work, platform
working and teleworking, the evidence presented in this article suggests that
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basic reforms are still needed, at least in agriculture. These reforms must en-
sure that as many workers as possible are given real legal protection by mov-
ing to contract work or setting up their own small businesses. As envisaged in
the paper, an important number of Romanian workers are involved in the agri-
cultural sector, but only a reduced number benefit of a regulated legal regime.

There is also a need for better knowledge of the real data on the number of
minors involved in agricultural activities, especially in non-standard forms of
employment, and for legal measures tailored to the real situation.

Reforms are also needed with regard to women’s work, by creating a social,
educational and legal framework enabling them to move out of the category
of family unpaid worker and into an employment relationship that provides
them with legal protection.
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TAX ASPECT OF THE ACCOUNTING OF PERENNIAL
PLANTINGS

Jovana Dedié’, Radovan Pejanovic?, Jelica Eremi¢ Dodic?

Abstract

Taxable profit is determined by applying the provisions of the Law on
Profit Tax. It primarily depends on the amount of accounting profit before
taxation. In the Republic of Serbia, obligees of the implementation of the
Law on Accounting apply three different accounting regulations (IFRS, IFRS
for SMEs and Rulebook for micro and other legal entities) which treat fruit-
bearing plants (which include most perennial plantings) in different ways.

This difference affects the earlier or later recognition of gains or losses related
to fruit-bearing plants, and thus affects the periodic allocation of income tax
liability and consequently affects cash flows.

The aim of this paper is to express that by choosing the appropriate accounting
regulations, tax expenses and liabilities can be managed, and consequently
the related cash flows, which can contribute to a more successful business of
the entity. In our work, we use basic scientific methods: the method of analysis
and synthesis, the inductive and deductive method, the method of description
and the method of comparison.

Key words: perennial plantings, fruit-bearing plants, profit tax, accounting
regulation, IFRS

Introduction

Perennial plantings include orchards, vineyards, hop farms and other fruit-
bearing perennial plantings, trees and perennial bushes that are not kept
primarily for the purpose of yielding, that is, the production of agricultural
products in the sense of harvesting fruits. How important perennial plantings
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are, is also shown by the support of the state for the establishment of perennial
productive plantings.

For example, “incentives for raising production plantings, which include
support for programs related to the establishment of new intensive production
plantings with modern vine cultivation technology, with a treillage, as well
as land preparation for raising production plantings “ (Radovi¢, Vasiljevic,
Pejanovi¢, 2018 .). From an accounting point of view, perennial plantings are
a type of biological assets.

The most important characteristics of perennial plantings are:

- their raising takes several years, so in that sense, a perennial plantings
needs several years to start bearing fruit crops in full capacity;

- during the raising of perennial plantings, some plantings reject the yield,
i.e. their partial exploitation can be carried out (for example, an apple tree
begins to bear fruit crop from the second year, and the full fruit crop is
given only in the fifth year).

In the Republic of Serbia, business entities that keep business books and
prepare financial reports in accordance with the Law on Accounting (“Official
Gazette of the RS”, no. 73/2019 and 44/2021 (other law)) apply three types
of accounting regulations:

1. International Financial Reporting Standards (IFRS),

2. International financial reporting standard for small and medium-sized
legal entities (IFRS for SMEs) and

3. Rulebook on the manner of recognition, valuation, presentation and
disclosure of positions in individual financial reports of micro and other
legal entities (“Official Gazette of RS”, number 89/2020 - hereinafter:
Rulebook for micro and other legal entities).

According to the Law on Corporate Income Tax (“Official Gazette of RS”,
no. 25/2001, 80/2002, 80/2002 (other laws), 43/2003, 84/2004, 18/2010,
101/2011, 119 /2012, 47/2013, 108/2013, 68/2014 (other law), 142/2014,
91/2015 (authentic interpretation), 112/2015, 113/2017, 95/2018, 86/2019,
153/ 2020 and 118/2021) stipulates that the basis of corporate income tax
is taxable profit. Taxable profit is determined in the tax balance sheet by
adjusting the taxpayer’s profit shown in the income statement, which is written
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in accordance with international accounting standards, i.e. international
financial reporting standards, i.e. international financial reporting standards
for small and medium-sized legal entities and by regulations governing
accounting in the manner established by this law.

The taxable profit of a taxpayer who, according to the regulations governing
accounting, does not apply IAS, i.e. IFRS and IFRS for SMEs, is determined
in the tax balance by adjusting the taxpayer’s profit, expressed in accordance
with the method of recognition, measurement and assessment of income and
expenses prescribed by the Minister of Finance, in the manner determined by
this law.

The aforementioned three regulations do not prescribe in a uniform manner the
rules for the recognition and valuation of perennial plantings. This significantly
affects the different recognition and valuation of the corresponding items
in the balance sheet and income statement of economic entities that have
perennial plantings.

In this paper, we prove the following hypotheses:

HI - the accounting regulations applied in the Republic of Serbia do not
prescribe uniform rules for the recognition and valuation of perennial
plantings.;

H2- different rules for recognizing and valuing perennial crops have an impact
on the amount of the subject’s tax obligations; and

H3 - part of the entities in the Republic of Serbia that are engaged in the
cultivation of perennial crops can, by voluntarily changing the accounting
regulations, influence the time schedule of reporting income, and thus
influence the amount of profit tax throughout the tax periods.

Rules for the recognition and valuation of perennial plantings

Investment in perennial plantations has the treatment of investments in
progress until the plantations will have started to be used. It is considered that
the use of the plantation has started when the plantation starts to give regular
and stable yields.

Facilities which serve for the use of perennial plantings are reported as
construction objects (irrigation canals, drainage, fences, etc.), while facilities
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that are an inseparable part of the plantings, such as poles and wires, are an
integral part of the plantings.

When it comes to the recognition and valuation of perennial plantings., there
are different rules, on the one hand, contained in the IFRS for SMEs and the
Rulebook for micro and other legal entities and, on the other hand, in the IFRS.

Recognition and valuation of perennial plantings in accordance with
IFRS for SMEs and the Rulebook for micro and other legal entities

The IFRS for SMEs (Section 34 Specialized Activities) and the Rulebook
for Micro and Other Legal Entities (Article 21) stipulate that all types of
perennial crops are recognized and valued in a unique way. Namely, in these
two regulations there is no further division of perennial crops, ie. regardless
of the type of plant, all perennial plants are valued in the same way.

The entity values multi-year plantings at initial recognition and at each
balance sheet date at fair value reduced for sell costs (net fair value). Annual
depreciation is not calculated for these assets. Changes in fair value reduced
for sell costs of these assets are recognized immediately in the income
statement, as income or expense.

Perennial plantings for which the fair value cannot be determined, without
excessive efforts and costs (for example, if it is a large plantation in a
territory where there is no turnover of such plantations), the subject is valued
at the purchase value/cost price reduced for calculated depreciation and any
eventual losses based on their impairment.

Recognition and valuation of perennial plantings in accordance with
IFRS

In contrast to two cited regulations, we must differentiate between fruit-
bearing perennial plantings and those that are not. Namely, fruit-bearing
perennial crops are regulated in /4S 16 Real Estate, Facilities and Equipment,
and perennial crops that are not fruit-bearing in [4S 41 Agriculture. The
valuation of perennial crops that are within the scope of I4S 41 Agriculture
is, in essence, the same as the valuation of perennial crops using /FRS for
SMEs and the Rulebook for micro and other legal entities. But the valuation
of fruit-bearing perennial plantings in /4S5 /6 is completely different.
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According to 14S 16, a fruit-bearing perennial crops planting is a set of living
plants that have the following characteristics:

- which are used in production or for the provision of agricultural products;

- which are expected to produce (yield) products during more than one
(vegetation) period; and

- for which there is a probability that they will be sold as an agricultural
product only in a longer period of time, except for sporadic sales in the
form of waste.

The plants listed below are not fruit-bearing plants:

1/ plants that are grown for their harvesting (harvesting, cutting) as agricultural
products (for example, trees that are grown on plantations for use as timber
or timber mass/for example, fast-growing poplars planting/

- this type of agricultural production remains within the scope of MRS 41);

2/ plants that are grown for the production of agricultural products, but also
for the sale of the plant itself at the end of their productive life - it is therefore
not a question of sporadic (waste) sales (an example of such plantings can
be walnuts: they are grown for picking walnut products, but also because of
the valuable timber obtained at the end of the productive life of the trees. If
obtaining valuable timber at the end of the productive life of the trees is part
of the goal of their cultivation, it is unlikely that the asset is classified as a
fruit-bearing (basic) plant and therefore in this case walnut wood would be
within the scope of IAS 41);

3/ annual crops (for example, corn and wheat).

When a fruit-bearing plant due to its age (or for some other reason) can no
longer be used to obtain agricultural products, it is discarded (its biological
life ends) and sold (for example, plum trees are sold as firewood). Such sales
of those plant species do not affect the termination of their classification as
fruit-bearing plants.

Agricultural products that grow on fruit-bearing plants are biological assets.

The accounting inclusion of fruit-bearing perennial plantings in accordance
with /4S8 16 is identical to the inclusion of facilities and equipment:
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1. initial valuation is at purchase value/cost price;

2. subsequent evaluation is done by choosing one of the following two
models:

1) purchase value model and
2) revaluation model.

The impact of the application of different accounting regulations on the
amount of taxable profit

In relation to the accounting inclusion of such perennial plantings by the
application of IFRS for SMEs and the Rulebook for micro and other legal
entities or by the earlier application of I4S 41 Agriculture, the similarities
and differences are as follows:

1. the application of the purchase value model can be applied even if the
net fair value can be determined without excessive efforts and costs;

2. when applying the revaluation model, the increase in fair value is not
recorded as income, but as an increase in the revaluation reserve and
depreciation is calculated.

In order to understand these differences, it is necessary to point out that the
Board for International Accounting Standards amended IAS 16 Real Estate,
Facilities and Equipment and IAS 41 Agriculture with the beginning of
application on January 1, 2016. The most important change was that fruit-
bearing plants (orchards, vineyards) are no longer within the scope of /4S
41, but that they are accounted for by applying the provisions of /4S 16. This
change makes it possible to apply either the acquisition cost model or the
revaluation model for the subsequent valuation of such biological assets. If
the revaluation model (valuation at fair value) is chosen, the increase in fair
value would no longer be recorded as income (which was the requirement
of I4S 41), but as an increase in the revaluation reserve. This was the
main reason for changing these two standards. Namely, many obligees of
the application of /FRS in the world who were engaged in the cultivation
of fruit-bearing perennial plantings complained that the method of valuing
these assets prescribed by /A4S 41 represents a problem in their business.
When raising these plantations, their growth leads to an increase in their fair
value, which is immediately recognized as income and increases their taxable
profit, and these plantations are not in full crops and their cultivation does
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not generate income on the market sufficient to generate cash to settle also
increased income tax liabilities. With the amendment of these two standards,
the mentioned problem of entities engaged in the cultivation of fruit-bearing
perennial crops has been solved.

However, entities that apply /FRS for SMEs and the Rulebook for micro and
other legal entities are still facing this problem in our country. These entities
can solve this problem by voluntarily choosing /FRS as the regulation they
will apply for keeping business books and compiling financial statements.
Namely, Art. 25 and 26 of the Accounting Law, obligees of the application of
this law are given the possibility to voluntary use /FRS, with the condition
that they apply them continuously for at least five years from the beginning of
the application of their voluntary use, except in cases of opening bankruptcy
or liquidation proceedings.

It is implied that the accountant’s knowledge of the mentioned aspects of the
accounting coverage of perennial plantings is a prerequisite for the entities to
decide on the voluntary application of /FRS.

Conclusion

In this paper, we proved that depending on which regulation for the recognition
and valuation of perennial plantings is used by the corporate income tax payer,
it can affect the amount of taxable profit and thus the amount of tax liability.
Obligees who apply IFRS for SMEs and the Rulebook for micro and other legal
entities by valuing perennial plants according to the fair value model, report
income in the initial phase of growth of perennial plantings that increases
taxable profit, as well as tax liability for which they do not acomplish a real
inflow of funds, because they have not yet gained income from the turnover of
crops of perennial plants, hence the liability for income tax must be financed
from other cash flows. On the other hand, obligees who apply IFRS for the
valuation of perennial plantings, value perennial plantings according to the
purchase value model, i.e. the revaluation model, which means that they do
not report income from the increase in the value of perennial plantings, but
revaluation reserves and thus do not have a greater burden on the basis of tax
liability at a profit until there is a turnover of the crop of perennial crops. In
this way, an obligee is able to periodically distribute income tax obligations
and consequently affect cash flows during tax periods.
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INVESTMENT IN CREATING THE VALUE ADDED IN LIVESTOCK
PRODUCTION!

Marko Jelocnil?, Lana Nasti&, Bozo Ili¢*

Abstract

Livestock production is one of the most important sectors that generally increases
overall profitability gained in agriculture. It could be a good alternative to farms
that have available large areas under the crop production. Special segment of
livestock growing is milk production and further gaining of value added through
the milk processing. Locally, within the dairy production traditionally appears
full-fat cow cheese. In performed research was tested the economic justification
of initial investment in cow milk production and later milk processing into the
full-fat cheese that will enable the sustainability and increase in gained profits at
observed farm located in northern part of Montenegro. Investment analysis in-
volves appliance of usual set of indicators, mainly NPV, IRR and DPBP. Gained
results have been showed that the investment decision could be considered as

fully justified for the farmer.

Key words: investment, livestock production, value added, full-fat cow cheese
production.

Introduction

Within the structure of agriculture, the livestock production has great impor-
tance (Sere et al., 1996). Generally, it provides highly valuable products, as
essential source of, above all, proteins and fats in human nutrition (Smith et
al., 2013; MacRae et al., 2005). Gained primary livestock products serves as
precious raw material in food processing industry, enabling increase in employ-
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ment and obtained profitability in rural space and overall agriculture (Deven-
dra, Thomas, 2002; Negassa et al., 2012). So, regardless the observed economic
system, the processing of livestock products and by products (such are milk,
meat, eggs, honey, animal fat, feather, leather, bones, etc.) in several industries
(food, feed and textile industry, pharmacy and cosmetology, light chemical in-
dustry, etc.), (Shen et al., 2019; Jayathilakan et al., 2012) empowers food secu-
rity, industrial progress, level of gained GDP, employment, export or touristic
offer, etc., at the macro level (Wilkinson, 2012; Rais et al., 2013), as well as it
provides the creation of value added, increase in use of disposed production
capacities, higher profits and overall sustainability at the farm level (Sharma et
al., 2014; Gill et al., 2009).

Globally, the main segments of livestock production are milk and meat pro-
duction (Salter, 2017; Smith et al., 2013). Despite their large presence in hu-
man nutrition as raw, or fresh products, generally due to expressed perish-
ability they are usually processing into the valuable dairy and meat products
(Prakash et al., 2017).

From the farmer’s side, processing activity could be equalized with value added
creation and increase in farm incomes and sustainability (Cucagna, Goldsmith,
2018; Clark, 2020). Basically, mentioned comes from the one of definitions that
considers the value added as the change in product features into more desirable,
or more attractive for the final consumers (Kogut, 1985; Coltrain et al., 2000).
Through the processing, farm is capturing the larger segment of the value-added
created in previously formed value chain in certain line of production, i.e. it is
cutting the larger part of the final price of certain product at the local market
(Jelo¢nik et al., 2020).

In general, milk processing at the farm level (establish in cows, sheep, goats,
etc. growing) usually involves production of one or few dairy products such are
cheese (differing from soft to hard full-fat cheese), sour cream, yogurt, kaymak,
butter, ice cream, etc. (Singh, Bennett, 2002), and by-products, such is a whey
(Arsic et al., 2018). Contrary to fact that initiates the increase in farm incomes
or better use of available farm capacities, establishment of processing at the
farm requires certain level of investment (Subic et al., 2014).

Technologically, milk processing is quite a complex activity (Babyna, Babyn,
2022), as it requires advanced organization and logistic, perfect hygiene, as well
as smooth linkage of engaged labor, animal bio-cycles and capacities of equip-
ment. Investing in milk processing usually involves investment in basic herd
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(milking cows), stables, milk production and processing facilities and equip-
ment, storing capacities, etc. (Subi¢ et al., 2020b).

No matter to final dairy product, in essence, milk production depends on to
farm available natural conditions, or availability and price of feed and other
used inputs, grown animal species and kinds, price of final products, used finan-
cial incentives, etc. (Nasti¢ et al., 2012; Ivanovi¢ et al., 2020). Observed global-
ly, cow milk production dominates (Britt et al., 2021). Cow milk production is
dominantly organized at the small family farms that have limited herds, while

the milk processing involves both the small farms and large processors (Lyson,
Gillespie, 1995; Gogi¢ et al., 2012).

Investment in such an activity, depending to primary dairy product, volume of
processed milk, size of batch, level of professionalism in processing approach,
involved technology, etc., could be very expensive business venture for a farm or
agricultural enterprise. It could be financed by own, external (e.g. credit lines or
donations) or common (e.g. cooperative) financial assets.

The main goal of the paper is to assess the economic justification of one invest-
ment alternative suitable for the farm involved in hard cheese production.

Methodology

In line to research focus, in paper was done the analysis of investment in complet-
ing the required elements for full-fat cow cheese production, i.e. purchasing the
herd of heifers, building and equipping the facilities for heifers growing, as well as
building and equipping the facilities for milk production and processing (produc-
tion of full-fat cow cheese). Observed livestock farm is located in the northern part
of Montenegro, while it has available all preconditions for producing and storing
adequate volume of hi-quality feed for cattle growing, along with mostly skillful
internal labor.

Like in some previous author’s researches, investment analysis implies appli-
ance of usually used package of economic indicators for economic assessment
of investment effectiveness, i.e. calculation of static (Total output-total input
ratio, Net profit margin, Accounting rate of return, and Simple payback period),
as well as dynamic indicators (Net present value (NPV), Internal rate of return
(IRR), and Dynamic payback period (DPBP)), (Ivanovic¢ et al., 2015; Subi¢ et
al., 2017; Jelo¢nik, Subi¢, 2020; Subic et al., 2020a; Jelo¢nik et al., 2022).
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Analysis involves more conservative approach, as the used discount rate (7%)
1s in some extent higher that the current one, striving to adequately covers more
pronounced risks in animal production. Although in one part, investment implies
purchasing the production and processing facilities and equipment, observed in-
vestment period is 5 years, what is linked to usual period of utilization of heifers
in milk production. All values are presented in EUR, by adequate tables, and ex-
plained by proper comments.

Results with Discussion

Farm, mainly oriented to crop production and partly to livestock production, is
planning to go deeper into the milk production and further milk processing in the
full-fat cheese under the traditional receipt, assuming that the regional recogniz-
ability and increase in demand for cheese produced from this location, will secure
cheese realization and additionally strengthen the farm profitability and sustain-
ability. In line to mentioned farm will invest in purchasing the basic herd (70 high
quality heifers), as well as in building and equipping the stable for their growing,
and facilities that will be used in milk, and later full-fat cow cheese production (Ta-
ble 1.). Used facilities and equipment will technologically traced the step forwards
in cheese production, harmonizing the tradition and technological achievements.

Table 1. Initially planned investment (in EUR)

No. Description Total
I | Facilities
1. [Stables for heifers / cows
2. | Trench silo
3. |Facility for dry-feed storing 191,888.83
4. | Storage for solid manure and slurry pit for liquid manure
5. | Facilities for milk production and processing
6. |Facility for cheese production and storing
II | Equipment and cold storage
1. [Milking system
2. | Binding frames
3. | Watering system
4. | Equipment for feed preparation
5. | Lacto-freeze (milk tank) 114,202.12
6. | Centrifugal pump
7. |Filters for pump
8. | Duplicator tank
9. |Prepress for cheese
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No. Description Total

10. | Cold storage with compressor 114,202.12
11. | Manure scraper system

11 | Basic herd

1. |Pregnant heifers (70 heads) 161,000.00
Total (I+II+III) 467,090.95

Source: IAE, 2023.

There are planned investment in fixed assets and permanent working capital
(PWC). All invested values are presented without VAT. Total investment values
560,509.14 EUR. In its structure (Table 2.) dominates fixed assets.

Table 2. Composition of the initially planned investment (in EUR)

No. Description Total investment | Share in total investment (in %)

| Fixed assets 467,090.95 83.33

1. Facilities 191,888.83 34.23

2. Equipment 114,202.12 20.37

3. Basic herd 161,000.00 28.72

II |PWC 93,418.19 16.67
Total

(1+11) 560,509.14 100.00

Source: IAE, 2023.

The most of investment (entire fixed assets) will be financed by farm own
sources, while PWC will be financed from short term credit line (Table 3.).

Table 3. Source of financing (in EUR)

No. Description Total investment Share in total sources (in %)
| Own sources 467,090.95 83.33
1. Fixed assets 467,090.95 83.33
11 Other sources 93,418.19 16.67
1. PWC 93,418.19 16.67
Total
(I+11) 560,509.14 100.00

Source: IAE, 2023.

Forming of total income (Table 4.) assumes at market realized full-fat cheese
and whey, sold calves, value of unused heifers and excluded cows, sold ma-
nure and used subsidies.
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Table 4. Forming of total income (in EUR)

Description Years
| 11 111 v \4
Sale incomes 286,629.00 299,009.00| 299,009.00| 293,507.21 303,086.21
Total 286,629.00|  299,009.00| 299,009.00| 293,507.21| 303,086.21

Source: IAE, 2023.

In next table (Table 5.) are presented overall costs (material and intangible) that
follow the investment exploitation, separately for each observed year and in total.

Table S. Overall costs (in EUR)

Years
| 1I 111 v \%

Material costs 67,857.87 69,908.06 69,908.06 68,996.94 70,583.27

I

1. | Direct material 47,467.17 49,517.35 49,517.35 48,606.23 50,192.56
2. | Energy 8,295.40 8,295.40 8,295.40 8,295.40 8,295.40
3

No. Description

Other material

12,095.31 12,095.31 12,095.31 12,095.31 12,095.31
costs

I i‘;g‘:g'ble 129,051.76 | 126,560.58| 126,560.58| 126,560.58| 126,560.58
1. |Depreciation 4841743 | 4841743 4841743| 4841743 4841743
2. |Insurance 3.711.47 3.711.47 3.711.47 3.711.47 3.711.47
3. |Labor 7381111 7381111 7381111 7381111 73.811.11
4. |Interest 2,491.18 0.00 0.00 0.00 0.00
5, S;;:r intangible 620.57 620.57 620.57 620.57 620.57
Total (I+11) 196,909.63| 196,468.64| 196,468.64| 195,557.51| 197,143.84

Source: IAE, 2023.

After determining overall costs and income derived by exploitation of investment,
there could be calculated farm financial success of implemented business activity
(Table 6.).

Table 6. Profit-loss statement (in EUR)

. Years
No. Description I I T v v
I | Total revenues 286,629.00|  299,009.00 | 299,009.00 [ 293,507.21| 303,086.21
1. | Sale incomes 286,629.00 299,009.00| 299,009.00| 293,507.21 [ 303,086.21

II | Total expenditures 196,909.63 | 196,468.64 | 196,468.64| 195,557.51| 197,143.84

Business expendi-
tures

1.1. | Material costs 67,857.87 69,908.06 69,908.06 68,996.94 70,583.27

1. 19441845 196,468.64| 196,468.64( 195,557.51| 197,143.84
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. L. Years
No. Description I T I v v
Intangible costs with-
1.2. | out depreciation and 78,143.14|  78,143.14| 78,143.14| 78,143.14| 78,143.14
interest
1.3. [Depreciation 48,417.43 48,417.43 48,417.43 48,417.43 48,417.43
5, |Financial expendi- 2,491.18 0.00 0.00 0.00 0.00
tures
2.1. |Interest 2,491.18 0.00 0.00 0.00 0.00
IIT | Gross profit (I-II) 89,719.37 102,540.36 102,540.36 97,949.70 | 105,942.37
IV | Income tax 7,766.32 9,304.84 9,304.84 8,753.96 9,713.08
A% Net profit (I1I-1V) 81,953.0 93,2355 93,235.5 89,195.7 96,229.28

Source: IAE, 2023.

Then was established the economic flow for planed investment (Table 7.). It is

positive in each observed year.

Table 7. Economic flow (in EUR)

Zero mo- Year
No. Descripti
0. escription ment 1 M T v v
I (Tlﬂf;; revenues 0.0 286,629.0 | 2990090 | 2990090 | 293507.0 | 621,508.0
1. | Total incomes 00 2866290 | 2990090 | 2990090 | 293,507.0 | 303,086.0
Salvage value 0.0 0.0 0.0 0.0 0.0 318,422.0
2. | 2.1. Fixed assets 0.0 225,004.0
22.PWC 00 93,4180
Total expenditures
LN P 560,509.0 | 1460010 | 1480510 | 1480510 | 147,1400 | 148,726.0
Value of investment 560,509.0
3. | 3.1. In fixed assets 467,091.0
32.InPWC 93,418.0
4, | Costs withoutdepre- |, , 1460010 | 1480510 | 1480510 | 147,1400 | 1487260
ciation and interest
5. | Income tax 00 7,766.0 9,305.0 9.305.0 8,754.0 9,713.0
I |Netincome () | -560,509.0 | 1406280 | 1509580 | 1509580 | 146367.0 | 472,782.0

Source: TAE, 2023.

Currently there are all preconditions for determining and assessing the selected
static indicators for each year of analyzed period. As was previously mentioned,
selected indicators involve: Total output-total input ratio, Net profit margin, Ac-
counting rate of return, and Simple payback period.
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a) Total output-total input ratio

Investment exploitation could be considered economically justified as the ra-
tio between the total incomes and total costs derived from its use is above 1
(Table 8.) in each observed year.

Table 8. Total output-total input ration (in EUR)

Year Total incomes Total expenditures Value of indicator
I 286,629.00 196,909.63 1.46
11 299,009.00 196,468.64 1.52
I 299,009.00 196,468.64 1.52
v 293,507.21 195,557.51 1.50
\4 303,086.21 197,143.84 1.54

Source: IAE, 2023.

b) Net profit margin,

Established investment is considered economically justified in case when the
value for Net profit margin (the share of profit within the overall income
derived from the use of planned investment) is higher than the presumed dis-

count (interest) rate (7%) in each observed year (Table 9.).

Table 9. Net profit margin (in EUR, %)

Year Profit Total incomes Value of indicator
I 81,953.05 286,629.00 28.59
II 93,235.52 299,009.00 31.18
111 93,235.52 299,009.00 31.18
v 89,195.74 293,507.21 30.39
\% 96,229.28 303,086.21 31.75

Source: IAE, 2023.

¢) Accounting rate of return

Like with previous indicator, established investment is considered economi-
cally justified if the value for Accounting rate of return (the ratio between the
gained profit and totally invested assets) is higher than the presumed discount

(interest) rate (7%) in each observed year (Table 10.).

Table 10. Accounting rate of return (in EUR, %)

Year Profit Overall investment Value of indicator
1 81,953.05 560,509.14 14.62
11 93,235.52 560,509.14 16.63
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Year Profit Overall investment Value of indicator
111 93,235.52 560,509.14 16.63
v 89,195.74 560,509.14 1591
\% 96,229.28 560,509.14 17.17

Source: TAE, 2023.
d) Simple payback period

According to calculated value for the Simple payback period (Table 11.), invest-
ment could be considered economically justified as the initial investment will be
paid off in 3.81 years, or 3 years and 9.67 months, what is shorter than the period
of possible investment utilization, or the usual period of credit line expiration.

Table 11. Simple payback period (in EUR)

Years Net incomes from economic flow Cumulative net incomes
0 -560,509.14 -560,509.14
I 140,627.99 -419,881.16
1I 150,957.79 -268,923.36
11 150,957.79 -117,965.57
v 146,367.13 28,401.57
\Y 472,781.78 501,183.34

Source: IAE, 2023.

As to farm available financial assets currently have a higher value than in upcom-
ing future, investment analysis implies calculation of dynamic assessment indica-
tors, such are Net present value (NPV), Internal rate of return (IRR) and Dynamic
payback period (DPBP).

a) Net present value and Internal rate of return

According to gained results (Table 12.), there are strong belief that the farm will
initiate the growth (NPV) in its production base (summarized to zero moment by
assumed discount rate of 7%) for 274,747 EUR with the exploitation of planed
investment in next five years. In same manner, based on the obtained value for the
IRR (20.63%), the investment is considered economically justified, as the value of
indicator is higher than assumed discount rate (7%).
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Table 12. NPV and IRR

.. Zero Year
No | Description moment I - I v Cumulat.
0 1 2 3 4 5 6 7 8
Net income
1. [ from econom- | -560,509.0 | 140,628.0 | 150,958.0 150,958.0 146,367.0 472,782.01 1,061,692.0
ic flow
Discount rate
2. %) 7.0 7.0 7.0 7.0 7.0 7.0
Discount
factor (1+i)™
3. |whilei= 1.0 0.935 0.873 0.816 0.763 0.713
discount rate;
n = years
Current value
4. | ofthe net -560,509.0 | 131,428.0 131,852.0( 123,227.0| 111,663.0 337,087.0| 835,257.0
income
5. NPV 274,747.0
. | Relative NPV 0.49
7. |IRR 20.63%

Source: IAE, 2023.
b) Dynamic payback period

According to calculated value for the Dynamic payback period (Table 13.),
investment could be considered economically justified as the initial invest-
ment will be paid off in 4.18 years, or 4 years and 2.22 months, what is
shorter than the utilization period of the investment, or the usual period of
credit line expiration.

Table 13. Dynamic payback period (in EUR)

Current net incomes from econom- . .
Years . Cumulative net incomes
ic flow
0 -560,509.00 -560,509.00
I 131,428.00 -429,081.00
1I 131,852.00 -297,229.00
111 123,227.00 -174,002.00
v 111,663.00 -62,339.00
\% 337,087.00 274,747.00

Source: IAE, 2023.
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Conclusion

At the current global scene, where the agriculture is among the economy sec-
tors which are particularly under the strong pressure of economic and climate
trends, sustainability of small farmers is especially endangered. In these cir-
cumstances, creating the value added and additional incomes is highly im-
portant for them, while the food processing could occur as very welcomed
alternative. In livestock growing, in line to increased demand, one of process-
ing possibilities could be the production of cheese, in this case specifically
full-fat cow cheese.

Right decision towards the investment in milk processing into the full-fat
cow cheese (purchasing the basic herd of heifers, as well as the building and
equipling the production and processing facilities) requires adequate invest-
ment analysis. According to gained values for the static and dynamic evalua-
tion indicators, there is strong belief that the planned investment is considered
economically justified. Specifically, making the positive investment decision
could be based on:

a) Values of static indicators, i.e. Total output-total input ratio (1.54, gained
in fifth year of project implementation), Net profit margin (31.75%, gained
in fifth year of project implementation), Accounting rate of return (17.17%,
gained in fifth year of project implementation) and Simple payback period (3
years and 9.67 months).

b) Values of dynamic indicators, i.e. Net present value (274,747 EUR), Internal
rate of return (20.63%), and Dynamic payback period (4 years and 2.22 months).
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SELECTION OF SUSTAINABLE SUPPLIERS IN AGRICULTURAL
ENTERPRISES!

Miroslav Nedeljkovié?, Milorad Pokic?, Velibor Potrebic?
Abstract

The aim of the work was to select sustainable suppliers for the agricultural
enterprise according to predetermined criteria. The subject of choice was
mineral fertilizer, given that the company is registered for the production
and sale of grain wholesale and retail. For the purpose of selection, we used
multi-criteria decision-making, that is, the MABAC method of multi-criteria
decision-making. The decision makers were employed engineers in the com-
pany in question. The work focused on five suppliers and ten criteria, and the
criteria “pollution control” and “quality” received the highest value when
evaluating the criteria. The results showed that the fifth selected supplier best
met the set criteria. Future research should be based on the development of
new decision-making methods in order to make rational decisions that are
particularly important for this sector of the economy.

Key words: Suppliers, multi-criteria decision-making, MABAC method, ag-
ricultural enterprise, sustainability

Introduction

Organizational sustainability plays an important role in every company and
has attracted a lot of attention in the last thirty years. This certainly includes a
rational and sustainable choice of suppliers that would satisfy environmental
interests in addition to economic interests. The choice of a sustainable suppli-
er plays a special role in agribusiness, i.e. with economic entities from agri-
culture, due to the very specificity of the final products, as well as its supply
and sales channels.
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With the development of higher stages of processing as well as the use of
conventional methods of processing and protection, concern for the environ-
ment grows, and the social responsibility of the holders of the organization in
production and trade increases. On this occasion, as PuSka and Maksimovic¢
(2016) point out, among the choice of suppliers, environmental protection is
increasingly emphasized. That choice implies the inclusion of quantitative
and qualitative criteria, which by their nature can be limited by various re-
strictions, and very often contradict each other. For this purpose, multi-crite-
ria decision-making methods have a logical use.

The choice of suppliers, i.e. the acquisition of a certain necessary means of
production, represents the primary function of every organization, so choos-
ing the best supplier is one of the most important issues in a competitive en-
vironment (Kannan et al., 2013).

Considering the previous statement, the goal of the work would be the se-
lection of a sustainable supplier for an agricultural company. The company,
which is the subject of the work in this case, is located in the wider area of
the city of Novi Sad and is engaged in primary agricultural production and
trade in agricultural products. The goal of the work is to choose a supplier
of seed goods for the upcoming sowing with an emphasis on environmental
protection and a higher degree of sustainability in the phase of supplying the
necessary goods.

In recent research, we have found numerous examples of domestic and foreign
authors of supplier selection in agriculture and agribusiness, precisely using
multi-criteria decision-making methods. (Qureschi et al., 2018; Alaoui et al.,
2019; Balezentis et al., 2020; Maksimovic et al., 2021; Kieu et al., 2021; Ned-
eljkovi¢ et al., 2021; Nedeljkovi¢ et al., 2022; Nedeljkovi¢ et al., 2023; Puska
et al., 2022; Puska et al., 2022a) When it comes to the sustainability of sup-
pliers in agribusiness, some authors also apply multi-criteria decision-making
methods. (Miranda-Ackerman, 2019; Ramakrishnan and Chakraborty, 2020;
Kazemitash et al., 2021; Tirkolaee et al., 2021; Puska et al., 2021; Ecer, 2022)
Thus Nedeljkovi¢ (2022a) by applying fuzzy logic of multi-criteria decision
making in one agricultural company in the area of the municipality of Bijel-
jina selects the supplier that best meets 13 set criteria, some of which related
exclusively to sustainability and environmental protection (Safety and health,
Pollution control, Waste management, Recycling, Green product). Also, the
same author, in his work (Nedeljkovi¢, 2022b), using the DEMATEL method
of multi-criteria decision-making, ranks the criteria important for choosing
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the most favorable supplier. For this purpose, it considers criteria related to
environmental management system, green product, pollution control, recy-
cling, eco design. Puska et al. (2023) in their study on the example of agri-
business companies choose a sustainable supplier and for this purpose use the
new fuzzy multi-criteria decision-making method TRUST CRADIS. Choos-
ing the most favorable supplier strengthened the sustainable strategy of the
company in question, as well as demonstrated the successful application of
the multi-criteria decision-making method used.

Certainly, increasing sustainability in procurement must be accompanied by
legal regulations at the state level, that is, encouraged within its formal frame-
work. As concluded by Vasiljevi¢ et al. (2015), in the period after 2000 until
today, agriculture has not been characterized by a clear strategy for develop-
ment, so it would be necessary to do more in that field as well.

Research methodology

We used the MABAC (Multi-Attributive Border Approximation area Com-
parison) method of multi-criteria decision-making as a working method. The
method was developed by Pamuéar and Cirovi¢ (2015) and actually defines
the distance of the criterion function of each of the observed alternatives from
the marginal fair value. The reason for using this method lies in the fact that it
is relatively new, easy to use and currently less popular in this subject area in
our country. Its authors define the following steps of this method:

Step 1: Formation of the initial decision matrix (X)
€, C o Gy

Ay 13y X7 Xy
— Az | x2y X2z = X2p

Am .I’ml.tm!...xmn

Step 2: Normalization of the element of the initial decision matrix (X)
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N
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a) For benefits type criteria

Xy x|
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U xf-x7
b) For cost type criteria
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Step 3: Calculation of the weight matrix element (V)

Vij =wig(n; + 1)

k

Step 4: Determination of the matrix of boundary approximate surfaces

G
. L

gi = 1_[ Vij

J=1

Step 5: Calculation of elements of alternative distance matrices from the limit
approximate domain (Q)
911 912 q1n

Omigmzqmn

Step 6: Ranking of alternatives

hirs
5; = Zqi}-;z 12...n i=12_.m

=1

In this case, the joint decision-makers were five employed engineers in the
company, which normally has around 60 employees of various profiles. The
weights of the given criteria in the paper were determined by the popular AHP
method of multi-criteria decision making.
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Results

Table 1 provides an overview of the criteria used (assigned) in the work.
The criteria were obtained using a review of the relevant literature that was
discussed in the previous chapters of the paper, and were informally divided
into criteria related to the economic-technical aspect of business, as well as
criteria related to their sustainability. Each of these criteria should meet its
maximum or minimum.

Table 1. Research Criteria

Criterion label (C) Criterion Criteria Type
Cl Price Minimum
C2 Quality Maximum
C3 Costs of transport Minimum
C4 Delivery time Minimum
C5 Techological capacities Maximum
C6 Sustainable management Maximum

standards
C7 Pollution control Maximum
C8 Ecological production design Maximum
C9 Env1ronmentall'y acceptable Maximum
materials
C10 Reducing restci)(l)l;ce consump- Maximum

Source: Authors

To evaluate the linguistic statements of the decision makers, we used the val-
ues shown in the following table 2. Based on the linguistic scale, the decision
makers in this case, experts (engineers) from the subject area gave a summary
assessment of the given criteria.

Table 2. Linguistic scale of values

Evaluation of criteria Linguistic scale
1 VP-Very Poor
2 P-Poor
3 M-Medium
4 G-Good
5 VG-Very Good

Source: Palic¢ et al., 2020
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After calculating the weights of the criteria, we notice that the greatest im-
portance is given to the criteria “quality” as “pollution control”. Immediately
afterwards, “price” and “delivery time” were evaluated as important criteria.
The weighting coefficients ranged from 0.03 to 0.22. The next steps in the
work concerned the normalization of the decision-making matrix (table 4),
as well as the weighting of the normalized decision-making matrix (table 5).

Table 3. Decision Matrix

Cl C2 C3 C4 C5 C6 C7 C8 C9 C10
Al 2 4 3 5 4 3 2 2 5 4
A2 3 2 4 4 3 3 3 2 4 3
A3 4 3 3 2 3 3 3 4 4 4
A4 3 3 4 3 3 2 3 3 3 2
A5 5 4 5 4 4 4 4 4 5 5
Weight | 0,12 | 0,22 | 0,00 | 0,12 | 0,07 | 0,09 | 0,18 | 0,05 | 0,03 | 0,03
Max. 5 4 5 5 4 4 4 4 5 5
Min. 2 2 3 2 3 2 2 2 3 2
Source: Authors
Table 4. Normalized Decision Matrix
Cl C2 C3 C4 C5 Cé6 C7 C8 C9 C10
Al 1 1 1 0 1 0,5 0 0 1 0,66
A2 0,66 0 0,5 0,33 0 0,5 0,5 0 0,5 0,5
A3 0,33 0,5 1 1 0 0,5 0,5 1 0,5 0,66
A4 0,66 0,5 0,5 0,66 0 0 0,5 0,5 0 0
A5 0 1 0 0,33 1 1 1 1 1 1
Source: Authors
Table 5. Weighted Normalized Decision Matrix
C2 C3 C4 C5 Cé6 C7 C8 C9 C10
Al] 024 [ 044 [ 0,18 | 0,12 [ 0,14 [ 0,135 0,18 | 0,05 | 0,06 [0,0498
A2 10,1992 0,22 | 0,135 |10,1596 | 0,07 | 0,135 | 0,27 0,05 | 0,045 | 0,045
A310,1596] 033 | 0,18 | 0,24 | 0,07 [ 0,135 027 | 0,1 | 0,045 [0,0498
A410,1992( 0,33 | 0,135 10,1992 0,07 0,09 0,27 | 0,075 | 0,03 0,03
AS5| 0,12 | 044 | 0,00 [0,1596] 0,14 | 0,18 | 036 | 0,1 | 0,06 | 0,06
Gi |0,1787(0,341410,1396 10,1709 | 0,092 |0,1318 10,2637 [ 0,0715 ] 0,0465 | 0,0457

Source: Authors

In the following, the distance of the alternatives from the approximate range
of limit values was calculated (table 6), and finally the suppliers (alternatives)
were ranked (table 7). As we can see, the fifth supplier performed best, that
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is, it is the supplier that best meets the set criteria and was therefore selected.

Table 6. Distance of the Alternatives from the BBA

Cl

C2 C3

C4

Cs Coé

Cc7 C8 Cc9 C10

Al

0,0613

0,0986 | 0,0404

-0,0509 | 0,0477 | 0,0032

-0,08371-0,0215 | 0,0135 | 0,0041

A2

0,0205

-0,1214 ] -0,0046

-0,0113 1-0,0223 | 0,0032

0,0063 |-0,0215 [-0,0015 | -0,0007

A3

-0,0191

-0,0114 | 0,0404

0,0691

-0,0223] 0,0032

0,0063 | 0,0285 [-0,0015 | 0,0041

A4

0,0205

-0,0114 | -0,0046

0,0283

-0,0223 1 -0,0418

0,0063 | 0,0035 [-0,0165|-0,0157

AS

-0,0587

0,0986 | -0,0496

-0,0113

0,0477 | 0,0482

0,0963 | 0,0285 [ 0,0135 | 0,0143

Source: Authors

Table 7. Ranking alternatives (Suppliers)

Si Rank
0,1127 2
-0,1533 5
0,0973 3
-0,0537 4
0,2275 1

Source: Authors

A visual representation of the order (ranking) of suppliers after the necessary
calculations is given in the following chart 1.

Graph 1. Supplier ranking

supplier 5

supplier 1

Supplier 3
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Conclusion

The choice of suppliers, that is, the supply chain, represents a complex process
for every company in today’s market economy. For this reason, and according
to pre-defined standards, it is necessary to satisfy certain criteria of an econom-
ic and technical nature, as well as recently increasingly authentic standards
of sustainability. In the previous example, the selection of the most favorable
supplier for seed goods in an agricultural company was made in the paper, and
the fifth supplier proved to be the best supplier. For the purpose of selection,
the multi-criteria decision-making method (MABAC) was used, which proved
to be a real solution for such situations, given that certain criteria are in conflict
with each other. The most highly rated criterion was the quality of the goods,
and the fact that the pollution control criterion was recognized as one of the
most important criteria is also pleasing. The work represents a realistic basis
for future research in this area, as well as an opportunity to improve existing
and introduce new multi-criteria research methods, especially when it comes
to the procurement sector in agriculture and agribusiness.
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STUDY ABOUT EVOLUTION OF THE ROMANIAN OILSEED
MARKET AND ROMANIAN PLACE IN THE INTERNATIONAL
TRADE WITH OILSEED

Silviu Beciu!, Georgiana Armenita Arghiroiv’, Maria Bobeica (Colpos)’

Abstract

This paper is focused on the analyse of the Romanian oilseed market evolution
during recent years and its contribution in the international trade with
oilseed. The research method is related with the quantitative methods, based
on official available time data series about oilseed production and trade.
The results indicated that Romania became a top producer and exporter on
EU oilseed market, and many Romanian farmers focused in the last years
on oilseed production, due the high imports demand on worlds markets and
attractive national production and trade context.

Key words: trade, oilseed market, Romania.

Introduction

This paper is focused on the analyse of the Romanian oilseed market evolution
during recent years and its contribution in the international trade with oilseed.

Due its key place in the Romanian crop production, the trends of oilseeds
production were at the centre of several researchers. While Soare E. (2014,
2023) underlined that in Romania oilseed crops are covering large areas from
the total cultivated areas, Popescu A. (2012, 2020) focused on Romanian
farmers necessity to adapt the oilseed production to the climate change
effects, and Chiurciu I. (2023) focused on the Romanian trade with sunflower
and rapeseeds and mentioned the impact of increase of the Ukrainian exports’
oilseeds in region.
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Sunflower seed production was for some decades the main oilseed production
in Romania who reached a production of over 3.5 million to in 2019 but, also
the rapeseed is a very good option for the Romanian farmers, who reached
over 1.6 million to in 2017 and 2018. Soybean is the third target for the
Romanian farmers who reached a production of over 0.4 million to in 2018
and 2019.

In this paper we analysed the entire Romanian oilseed production and market,
considering not only the Romanian ranking in the EU and World oilseeds
exports, but also the main destinations of the Romanian oilseeds exports and
how they changed during the recent period.

Material and methods

The research method is related with the quantitative methods, based on
official available time data series about oilseed production and trade. Data
used in this study were mainly provided by the National Institute of Statistic
and International Trade Center, which acts under WTO and United Nations.

Beside statistic indicators that were considered for the evolution of oilseeds
areas and production in Romania, in the last decades, we used specific trade
indicators as: volume of trade exports, or Balassa index with which we
measured the degree of specialisation of Romanian oilseed exports.

Results and discussions
Areas cultivated with oilseeds in Romania

In the last decade, the surfaces cultivated with oil crops in Romania increased
by 19.2 %, while the entire areas cultivated with main crops decreased by 2
%. In 2022, Romania cultivated: 1.09 million ha with sunflower, which is
above average, of 1.07 million cultivated in this period. From 2012 to 2022
the sunflower cultivated area didn’t fall bellow1 million ha.

In 2022 Romania cultivated also 0.46 million ha with rapeseed, which was
below average of 0.43 million ha cultivated in the last decade. In 2018 the
areas cultivated with rapeseed reached a peak of 0.63 million ha, 6 times more
than was cultivated in 2012 (approximative 0.1 million ha).

Only 0.13 million ha with soyabean were cultivated in 2022, which was
closed to the average area cultivated with soyabean in this last decade. Is to
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mention here that the cultivated areas with soybeans varies greatly from one
year to another.

Fig 1. Evolution of Areas cultivated with oil crops in Romania
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Oilseed Production in Romania

Oilseed production in Romania increased by 20.8% in the last decade. In 2022
the oilseed production was about 3.5 million to, which was below average of
3.9 million to recorded in the last decade. The sunflower seed production
was about 2.1 million to (2.4 million to in average for the last decade), while
the rapeseed production was 1.22 million to (1.1 million in average), and
soyabean production recorded 0.24 million to (0.30 million to in average).

Fig 2. Evolution of oilseed production in Romania
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Oilseed exports of Romania

Romanian exports of oilseeds increased from 97 million $ in 2003 to 2,136
million § in 2022. In the same period of time the EU oilseeds exports increased
from 4,664 million $ in 2003 to 21,104 million $ in 2022. In 2017 and 2022
over 10% from the total EU oilseeds exports were from Romania.

Fig 3. Evolution of Romanian oilseed exports: share in EU and World oilseed
exports
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To understand the evolution of the exports of oilseed from Romania, we
selected the years 2004, 2010, 2016 and 2022, for which we determined the
main countries destinations.

Fig 4. Top 5 destinations of oilseed exports from Romania in 2004

Exports of Romania oilseed in 2004 - Top 5
destinations

Data source: Intracen, 2023
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In 2004 Italy was the main destination of Romanian's oilseed exports, with
a value of 22,188 thousand $, representing 22% from the total Romanian's
oilseed exports from that year followed by Portugal, with a value of 16,347
thousand $ (16%), Netherlands with a value of 13,530 thousand $ (14%) and
Spain with a value of 13,474 thousand $ (14%). Over 25% of Romanian's
oilseed exports in 2004 were delivered in other world countries.

Fig 5. Top 5 destinations of oilseed exports from Romania in 2010

Exports of Romania ollseed in 2010- Top 5
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In 2010 Netherlands replaced Italy as the main destination of Romanian's
oilseed exports, with a value of 159,468 thousand $, representing 21% from
the total Romanian's oilseed exports from that year followed by France,
with a value of 107,528 thousand $ (14%), and Belgium with a value of
82,898 thousand $ (11%). Over 37 % of Romanian's oilseed exports in 2010
were delivered in other world countries. The increase of exports value was
significant between 2004 and 2010.

Fig 6. Top 5 destinations of oilseed exports from Romania in 2016

Exports of Romania oilseed in 2016-Top 5
destinations

Data source: Intracen, 2023
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In 2016 Netherlands remained the main destination of Romanian's oilseed
exports, with an increased value of 230,238 thousand $, representing only
18% from the total Romanian’s oilseed exports from that year, followed by
Belgium, with a value of 186,487 thousand $ (15%), and France with a value
of 145,668 thousand $ (12%).

Over 41% of Romanian's oilseed exports in 2016 were delivered in other
world countries.

Fig 7. Top 5 destinations of oilseed exports from Romania in 2022

Exports of Romania oilseed in 2022-Top 5
destinations

Data source: Intracen, 2023

In 2022, the last year for which we compared the oilseed export destinations,
Netherlands remained the main destination of Romanian's oilseed exports, with a
value of 358,935 thousand $, representing about 17% from the total Romanian's
oilseed exports from that year, followed by Hungary, with a value of 285,736
thousand $ (13%), and Bulgaria with a value of 202,818 thousand $ (10%).

More than 43% of Romanian's oilseed exports in 2022 were delivered in
other world countries.

The degree of specialization of Romanian oilseed exports within EU oilseeds
exports, in relation with the entire Romanian” exports, and entire EU exports,
using Balassa index, the results indicated for the year 2022 the next situation:

H 12 Romanian exports of oilseeds in 2022: 2,136,739 thousand $
Total Romanian exports in 2022: 96,829,602 thousand $

Share of Romanian oilseeds exports in the total of Romanian exports
in 2022: 2.20%
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H12 Total (other) EU exports of oilseeds in 2022: 18,968,235 thousand $
Total (other) EU exports in 2022: 6,868,741,879 thousand $

Share of (other) EU oilseeds exports in the total of (other) EU exports in
2022: 0.27%

Balassa Index: 2.20/0.27 = 7.99, which mean that Romania has an export
specialization for the oilseed exports compared with the other EU-27
member states.

Conclusions

The results indicated that Romania became a top producer and exporter on
EU oilseed market, and many Romanian farmers focused in the last years
on oilseed production, due the high imports demand on worlds markets and
attractive national production and trade context. Only in 2022 Romania
exported oilseeds that valued 2,136,739 thousand $. While the sunflower seeds
are the main oilseeds exported by Romania, the rapeseeds exports increased
their share in total oilseeds exports, in the last years. The main destination of
Romanian exports in the analyzed period became Netherlands, which is the
main terminal of the oilseeds exports outsides EU. The Romanian degree of
specialization in the oilseed exports is high but Romania exports only raw
oilseeds and the added value is not comparable with the one that is related
with oilseeds processed products.
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ANALYSIS OF CEREAL FOREIGN TRADE IN EUROPEAN UNION

Steliana Mocanu’, Ionut Laurentiu Petre?,
Marilena E. Potdrniche Berheci?

Abstract

Given the fact that worldwide, cereal grains are considered a major component
of the diet (Awika, 2011), and in 2022 the area harvested with cereals in Euro-
pean Union was 54.480 thousand ha, this market deserve to be investigated. We
consider that the subject of this paper is an unresearched one, given the fact that
querying Web of Science database, only 10 articles were found on the subject of
“cereal foreign trade in EU” between 2017 and 2022. In brief, this paper will
provide a snapshot of the current situation on cereal market, the more so as the
economic context (the war between Ukraine and Russia) changed the dynam-
ics of this market in the last years. The research involves also a bibliographic
analysis on the subject of ,, cereal market” which was made using VOSviewer
software, based on Web of Science database query that revealed 3.571 scientific
documents that contains the term “cereal market”. In this context, we consider
that the paper brings an important and an up-to-date status regarding the situ-
ation of cereal foreign trade in European Union and candidate countries.

Key words: foreign trade, bibliometric analysis, cereal market, European Union.

Introduction

Cereals play a very important role in the world economy, due to several reasons,
including their use as food and as raw material for numerous products. [4]

Foreign trade subject is composed from indicators like: imports, exports,
trade balance, being in a close connection with production and consumption
among every country. [5]
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The purpose of the paper is to identify the related research directions of the
studied subject, and to provide a picture with the main characteristics, the dy-
namics and the degree of concentration of indicators among cereals’ foreign
trade from European Union and candidate countries between 2003 and 2022.

The motivation for writing this paper came from several sides, such as:

- the subject of cereals foreign trade in European Union and candidate coun-
tries is unresearched one, given the fact that querying Web of Science data-
base, only 10 articles were found on the subject of “cereal foreign trade in
European Union” all of them being written 2017 and 2022;

-it is a field in focus in the present geopolitical situation (the war between
Ukraine and Russia);

- the European Union cereal’s production represented in 2021 7% from the
total area harvested with cereals, and 10 from the whole production of this
indicator (Figure 1).

Figure 1. The share of EU area harvest and EU production of cereals in the
total at the World level
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Source: Edited by the authors based on FAO data

Conform with FAO, among EU and candidate countries, in case of the
production, the countries with the highest quantity of cereals are: Ukraine
(85,338,631 tones), France (66,880,910 tones) and Germany (42,359,400
tones). On the other hand, the countries with the largest area harvest with ce-
reals are: Ukraine (15,649,490 tones), Turkey (10,917,931 tones) and France
(9,326,650 tones).
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In a brief, we can say that the importance of cereal field can be summed, to the
fact that international trade increases connections and dependencies between
countries, weaving a network of global supply chains.[1]

Methodology

In this paper, a bibliometric analysis has been carried out in the first instance,
by determining maps of the connections and their intensity between keywords
searched in bibliometric databases. Thus, the Web of Science bibliometric da-
tabase was used to search for indexed articles containing the phrase “cereal
market”. For this query, 3571 scientific documents were identified and 2940
of them being articles. Maps will also be made of the connections between the
countries in which those scientific papers have been published. All these bib-
liometric analyses will be carried out with VOSviewer software. VOSviewer
program, version 1.6.15, allows the survey of bibliometric and sociometric
networks regarding the performance of articles or specialized works, of au-
thors, organizations, the impact factor, etc. and which allows to identify those
networks that are located close to each other, the approach of distance and the
strength of association can be used.

In the second part of the research, quantitative research will be carried out on
the analysis of external trade in cereals for the European Union and candidate
countries. The dynamics of exports, imports and trade balances of cereals
will also be analysed. When we analyzed data for cereal’s category, conform
Intracen.org, we make reference to: wheat and meslin, rye, barley, oats, maize
or corn, rice, grain sorghum, buckwheat, millet, canary seed and other cereals
(excl. wheat and meslin, rye, barley, oats, maize, rice and grain sorghum).
The analyzed period of cereal foreign trade was from 2003 to 2022, using the
statistical database of the International Trade Center (ITC), extracting data
expressed in thousand euros.

Finally, according to these data, the degree of concentration of these indica-
tors will be calculated using the GINI coefficient, with the following formula:

2
n+Xi, pi -1
n—1

Gini Coefficient = , where

, where:

pi — share of each indicator observation in the total;
n — number of observable units.[3]

217



Results and Discussions

In this chapter, the bibliometric analysis will be presented, as well as the
snapshot of imports, exports and trade balance of cereals.

Figure 2. Link between short food chains and other related terms
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Source: Own processing using VOSviewer of information extracted from WoS
The map presented in Figure 2 were made with the following specifications:

- Unit of analysis: All keywords

- Counting method: Full counting.

- Minimum number of scientific documents required for a country to
appear on the map: fifteen.

In the analysis of the identified keywords, according to the criteria described
above, important clusters can be observed in terms of theme and time period
according to the authors’ research. Thus, in the past, it is possible to identi-
fy a cluster (with darker fonts) about cereal production characteristics, i.e.
this cluster contains words such as cereals (mentioning the main cereals),
mycotoxins, contamination and other toxins that can affect crops and pro-
duction. Then a more recent cluster has been identified, which relates to the
food — quality — nutrition — consumption — health interconnection. And the
latest keywords identified in current research refer to food security, produc-
tivity, physico-chemical properties, which leads us to think about nutrition-
al security. These most recent keywords have been researched in the period
2020-present, so they can be justified in view of the multitude of crises in this

218



period that may have provoked these research themes with reference to en-
suring food security and sufficient productivity and yields; crises such as the
Covid-19 pandemic, the Russia-Ukraine military conflict, the energy crisis,
all of them interspersed over time, putting pressure on agricultural resources.

Figure 3. Link between coauthor countries

Source: Own processing using VOSviewer of information extracted from WoS
The map from the Figure 3 were made with the following specifications:

- Unit of analysis: Co-authors.
- Counting method: Full counting.

- Scientific documents with authors from more than 25 countries have
been ignored when generating the map.

- Minimum number of scientific documents required for a country to
appear on the map: ten.

Regarding the interconnections between the frequency of co-authors devel-
oped according to countries, the countries for which there is interest in the
topics researched were identified. Since the beginning of the last decade,
this subject has been studied in countries such as the United States of Amer-
ica, Canada, Germany, where the largest number of scientific results have
been obtained, and there are also countries where these subjects have been
researched, to a lesser extent, such as Hungary, Croatia and Greece. Sub-
sequently, an average proportion studied topics related to the grain trade in
France, Italy, Spain, the Netherlands and even Brazil. More recently, there has
been an increase in research in Asia, countries such as China, India, Pakistan,
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and Sri Lanka. However, it is noted that among the countries with the most
recent research in the field are Romania and Russia, with a small but existing
volume, given the Russia-Ukraine military conflict, the topic of trade in cere-
als being of high topicality, Romania being the first destination of Ukraine’s
exports, following the conflict, and the topic is of particular interest, given the
implications of this situation.

Imports

In the table from below, the value of imports with cereals, expressed in euro
thousand, in each European Union and candidate countries was presented, in
the last column being calculated the increasing percent of the indicator from
2003 to 2022.

Table 1. List importers countries of cereal among UE and candidate countries
(euro thousand)

Importers 2003 2008 2013 2018 2022 2022/
2003
World 38,678,680 | 82,021,059 | 97,303,892 | 102,860,071 | 189,428.254|  490%
Total UE&
candidate | 9,051,538 | 18,124,275 | 19,043,518 | 20,982,629 | 40,071,996 |  443%
countries
Spain 1,293,105 | 2,577,614 | 2,319,500 | 3,159,075 | 6,261,176 | 484%
Ttaly 1,499,580 | 2,508,167 | 2,746,751 | 2,863,445 | 5,936,723 | 396%
Turkey 615,394 | 1,452,643 | 1,524,435 | 1,714,888 | 5,129,069 | 833%
Germany 738,136 | 2,073,461 | 2,492,917 | 2,679.879 | 4246413 | 575%
Netherlands | 929,586 | 2,444,850 | 2,745,977 | 2,855,564 | 4,214,199 | 453%
Belgium 891,540 | 1,724,806 | 1,950,041 | 1,828,551 | 3,100,002 | 348%
Portugal 453,513 | 803242 | 746,628 | 916,810 | 1,443,159 | 318%
France 422882 | 765,119 | 773,246 | 818316 | 1,162,737 | 275%
Poland 105,102 | 585,192 | 327,670 | 394,751 | 1,132,447 | 1077%
Austria 101,712 | 204222 | 460,787 | 449,644 | 982,035 966%
Romania 310,160 | 298,135 | 327,398 | 322,269 | 967,895 312%
Hungary 35068 | 117,739 | 143,494 | 159,868 | 806,304 | 2299%
Ireland 127,053 | 199,916 | 304,886 | 478274 | 702,541 553%
Greece 299,837 | 442368 | 357,169 | 400247 | 679,908 | 227%
Switzerland | 134,234 | 242,952 | 265314 | 250,431 | 493,653 368%
Denmark 152,383 | 435633 | 240,417 | 263,770 | 318,290 | 209%
Latvia 5,096 60,843 68,443 | 201,952 | 290,567 | 5702%
Czech Re- 37,166 98,804 | 127,059 | 150,731 | 245,383 660%
public
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Importers 2003 2008 2013 2018 2022 zzt{ﬁé/
Slovakia 24961 | 137207 | 95.942 07.648 | 232,249 930%
Bulgaria 30,539 77,784 60,558 67122 | 191,524 | 627%
Lithuania 19.742 78,179 67.746 80.698 | 188,580 | 955%
Cyprus 78173 | 131,845 | 108.929 | 106426 | 182,752 | 234%
Bosnia and 30,006 | 122,081 | 109416 | 111,422 | 177.834 593%
Herzegovina

Ukraine 461,774 | 99,583 | 230,773 | 161.818 | 146,153 32%
Finland 37218 52.825 38,807 50,400 | 142,132 | 382%
Slovenia 52,659 75,223 85,685 84,610 | 136,561 259%
Croatia 24.525 56,661 40.878 70,946 | 125919 513%
Albania 41,075 92.455 90,759 85970 | 101,196 | 246%
Luxembourg | 14,713 24264 | 42320 44,307 72.851 495%
Serbia - 19,344 30,901 18,533 63,000 326%
Republic of 14 g 15,265 9,546 18,375 61,535 246%
Moldova

?:3: Mace- 1 51 180 | 27.680 | 26040 | 27547 | 47063 | 222%
Malta 23.845 49,009 44251 19.917 46,074 193%
Estonia 14,590 19.813 28513 20,594 31,017 213%
Montenegro ; 9351 10.322 7.831 13,055 140%

Source: Edited by the authors based on ITC data

Among all EU and candidate countries, the countries that imported the high-
est value of cereals were: Italy in: 2003 (1,5 billion euro) and in 2013 (2,747
billion euro); Spain in: 2008 (2,578 billion euro), 2018 (3,159 billion euro)
and 2022 (6,261 billion euro).

The largest increase in the value of exports is observed in Latvia, which in-
creased the value of cereals imports from 5,096 euro thousand in 2003 to
290,567 euro thousand in 2022.

Being a country with an important percent of cereal production, Ukraine is
situated among the countries with the lowest value of import of cereals, its
value increased among 2003-2022 period only with 32%.

Serbia’s cereal imports are also relatively low, ranking 30th in the coun-
tries analyzed.

Romania can be noted that is a country with an important value of cereals
imported, being “the main door for European Union cereal trade to East”.[2]
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Figure 4. The evolution of value of import among EU and EU candidate
countries (Euro thousand)

Source: Edited by the authors based on ITC data

The value of imports among European Union candidate countries increased
with 443% from 2003 to 2022, but the biggest increase it was identified in
2022, a fact that can be attributed to the war between Russia and Ukraine.

Figure 5. The share of EU and EU candidate countries value of import with
cereals in the total value of imports with cereals among the whole world be-
tween 2003-2022
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Source: Edited by the authors based on ITC data

The share of European Union and candidate countries’ cereal imports in the
world total has decreased, thus, there has been a significant global increase
in the growth of cereal imports. Thus, in addition to crisis situations, reasons
such as population growth or the transition of the agri-food sector towards
high value-added products can be identified.
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Exports

In the table from below, the value of export with cereals, expressed in euro
thousand, in each European Union and candidate countries was presented, in
the last column being calculated the increasing percent of the indicator from
2003 to 2022.

Table 2. List exporters countries of cereal among UE or candidate countries
(euro thousand)

2022
Exporters 2003 2008 2013 2018 2022 12003
World 34,669,774 | 71,342,827 | 93,219,467 | 94,915,469 |1171,939,014 496%
Total UE&
candidate coun- | 8,258,382 |18,765,467|27,433,059(24,928,227(46,323,848|  561%
tries
France 3,991,661 | 6,550,956 | 8,177,840 | 6,172,343 |11,333,749] 284%
Ukraine 355364 | 2,517,292 | 4,796,771 | 6,130,993 | 8,761,665 | 2466%
Romania 17359 | 621,927 | 1,995,884 | 2,158,052 | 4,383,578 | 25252%
Germany | 1,262,974 | 2,577,717 | 3,256,141 | 1,668,279 | 3,573,666 | 283%
Poland 61,544 | 124,502 | 838,563 | 813,554 | 3,133,864 | 5092%
Bulgaria 38,992 | 454,805 | 1,189,249 | 1,038,477 | 1,890,748 | 3205%
Hungary 351,933 | 1,272,277 | 1,308,368 | 1,162,486 | 1,759,923 | 500%
Ttaly 352,922 | 813,876 | 608,711 | 626,636 | 1,135,015 | 322%
Lithuania 78474 | 319218 | 566,439 | 418,041 | 1,114,854 | 1421%
Czech Republic | 107,996 | 299,009 | 503,626 | 487,470 | 1,043,502 | 966%
Latvia 19305 | 183,954 | 301,882 | 362,275 | 1,002,610 | 5194%
Slovakia 34892 | 141,499 | 259,002 | 279.402 | 796276 | 2282%
Belgium 293.165 | 684,527 | 567,897 | 564,154 | 736,786 | 251%
Serbia 102,982 | 366,488 | 391,771 | 690.809 | 671%
Austria 179,589 | 308,770 | 385,976 | 366,746 | 678252 | 378%
Netherlands | 171,956 | 504,363 | 560,828 | 598,598 | 663,100 | 386%
Turkey 49611 | 26,107 | 241,617 | 87,123 | 657,953 | 1326%
Spain 401,481 | 491,078 | 450,052 | 407,730 | 589,982 | 147%
Croatia 36241 | 38,129 | 111,366 | 188,840 | 546,701 | 1509%
Moldovaof | ¢330 | 34161 | 90919 | 188.552 | 391213 | 2394%
Republic
Denmark 247,729 | 246,731 | 382.803 | 263,062 | 371,050 | 150%
Greece 50,086 | 168,311 | 116,380 | 132,687 | 298,976 | 597%
Estonia 2552 | 44.674 | 92,734 | 105411 | 289.150 | 11330%
Portugal 24368 | 40,245 | 27.690 | 116,263 | 178,488 | 732%
Slovenia 1,807 10,972 | 33,823 | 51,875 | 100,065 | 5538%
Finland 60,532 | 124384 | 131,046 | 80,167 | 83401 138%
Treland 19,695 | 32281 | 26389 | 18,820 | 63,879 | 324%
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2022
Exporters 2003 2008 2013 2018 2022 12003
N"‘g(‘nll\faace' 366 2,190 4,726 9,295 19434 | 5310%
Luxembourg | 8,297 9373 12370 | 19210 | 18,093 218%
Bosnia and 122 992 10,376 | 12,053 8,718 7146%
Herzegovina
Switzerland 996 2.106 2271 6,634 6.206 623%
Albania 19 26 73 70 1.046 | 10242%
Cyprus 8 1.386 1,759 79 171 2138%
Montenegro 133 22 4 16 12%
Malta 8 14424 | 12.888 1.075 } 13438%

Source: Edited by the authors based on ITC data

Among all EU and candidate countries, France it was the country that ex-
ported the highest value of cereals among all analyzed years, increasing its
exported value with 284% from 2003 and 2022.

The largest increase in the value of exports is observed in Romania, which
increased the value of cereals imports from 17,3 million euro in 2003 to 4,3
billion euro in 2022. This is because Ukraine’s post-conflict exports passed
through Romania.

Being a country with an important percent of cereal production, Ukraine is
situated among the countries with the highest value of export of cereals.

Serbia’s cereal exports are at the medium level, ranking 15" place in the coun-
tries analyzed.

Figure 6. The evolution of value of export among EU and EU candidate

countries (Euro thousand)

Source: edited by the authors based on ITC data
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The value of exports among European Union and candidate countries increased
with 496% from 2003 to 2022, but the biggest increase it was identified in
2022, a fact that can be attributed to the war between Russia and Ukraine.

In this situation, the share of cereal exports from the European Union and
candidate countries in the world total is increasing, so it can be estimated that
Ukraine (candidate country) contributes to this contribution.

Global exports should also match imports. Even though exports increased more
during the period under review, the value of exports was lower than imports
for the year 2022, so stocks can also be considered to have been affected.

Figure 7. The share of EU and EU candidate countries value of exports with
cereals in the total value of exports with cereals among the whole world be-
tween 2003-2022
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Source: edited by the authors based on ITC data

The share of European Union and candidate countries’ cereal exports in the
world total has increased with 3.1% from 2003 to 2022.

Trade balance

In the table from below, trade balance, expressed in euro thousand, in each
European Union and candidate countries was presented 2003 to 2022. Trade
balance is calculated as the difference between exports and imports.

225



Table 3. Trade balance among 2003-2022 period, euro thousand

Countries 2003 2008 2013 2018 2022
World ~4,008,906 | -10,678.233 | 4,084,426 | -7,944.602 | -17,489.240
France 3,568,779 | 5,785.837 | 7,404,594 | 5,354,027 | 10,171,012
Ukraine 106,410 | 2,417,709 | 4565998 | 5,969,175 | 8,615,511
Romania 292,800 | 323,792 1,668,486 | 1,835,784 | 3,415,683
Poland 43,558 | -460,690 510,893 418,803 | 2,001,417
Bulgaria 28,454 377,022 1,128,691 | 971,355 | 1,699,223
Hungary 316,865 | 1,154,538 | 1,164,873 | 1,002,618 | 953,619
Lithuania 58,733 241,040 498,693 337,343 926,274
Czech Republic 70,830 200,295 376,567 336,738 798,119
Latvia 14,209 123,112 233,439 160,323 712,043
Serbia ; 83,637 335,586 373,238 627,809
Slovakia 9,930 4292 163,149 181,754 564,027
Croatia 11,717 218,533 70,487 117,895 420,782
i\iiocl)?ova’ Repub-1 g 653 18,896 81,372 170,177 | 329,678
Estonia 212,038 24,860 64,220 84.817 258,133
Denmark 95347 -188,902 142,386 708 52,760
Montenegro - -9,219 -103,00 -7,827 -13,039
Macedonia, 220,814 25,490 21,314 18,252 27,629
North

Slovenia 250,852 ~64.251 251,861 232,736 236,496
Malta 23,837 234,586 31,362 -18,842 ~46,074
Luxembourg 26,416 214,891 229,951 225,096 254,758
Finland 23314 71,559 92,239 29,767 -58,730
Albania ~41,055 202,429 290,686 -85,899 299,249
Bosnia and Her- | g ¢4 -121,089 -99,040 99,369 -169,116
zegovina

Cyprus 78,165 130459 | -107,169 | -106,348 | -182.581
Austria 77,877 104,548 74811 -82,898 -303,782
Greece 249751 | 274,057 | 240,790 | -267.560 | -380,932
Switzerland 133,238 | 240,846 | 263,043 | 243,797 | -487,447
Ireland 107,358 | -167,635 278497 | -459.454 | -638,662
Germany 524,838 504,255 763225 | -1,011,600 | -672,747
Portugal 429145 | 762,997 | -718.939 | -800.547 | -1,264.670
Belgium 598375 | -1,040279 | -1382,144 | -1,264,396 | 2,363,216
Netherlands 757,630 | -1,940,487 | 2,185,150 | 2,256,966 | -3,551,090
Turkey 565,782 | -1,426,537 | -1,282,818 | -1,627,765 | 4,471,116
Ttaly T1,146,658 | -1,694.291 | 2,138,040 | 2,236,809 | 4,801,708
Spain 891,624 | 2,086,537 | -1,869,447 | 2,751,345 | -5,671,194

Source: Edited by the authors based on ITC data
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Among 2003-2021, France, is the country with the higher values of positive
trade balance, followed distantly by Bulgaria and Hungary.

Regarding the deficits, Spain presents the highest deficit value (-5,672 billion
euro in 2022), closely followed by Italy and Turkey.

From 2008 to 2022 Serbia increased its positive cereal’s trade with 751%,
exporting cereals more than importing.

In 2022, almost 50% of European Union and candidate countries presented a
positive cereal’s trade balance.

Having the biggest value of imports, Spain is the country with the biggest
negative trade balance. Compared with 2003, in 2022 Romania it was in a
much better position.

Figure 8. Dynamics of the total trade balance for cereals among the whole
world (euro thousands)
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Source: Edited by the authors based on ITC data

At the whole world level, it is visible that the deficit of cereals it is ranging
in the last 10 from -4.08 billion euros in 2013 to -17.5 billion euros in 2022.

In 2022 the deficit it was the biggest from last 20 years (-17.5 billion euros),
being the worst year in the last 20 years, from this point of view.

Compared with 2003, in 2022, the deficit it was the biggest (-17.5 billion eu-
ros), being the worst year in the last 20 years, from this point of view.

GINI coefficient

As afinal analysis, we determined the degree of concentration of imports and
exports for European Union and candidate country using Gini coefficient.
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GINI coefficient represents the degree of concentration of imports and exports.

Table 4. Determination of the GINI coefficient on import and export values

GINI 2003 2008 2013 2018 2021 Average
Import 0.248 0.258 0.264 0.264 0.265 0.260
Export 0.494 0.383 0.349 0.342 0.311 0.376
Source: authors’ calculations
Figure 9. Dynamics of GINI coefficient
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Source: Edited by the authors

For imports there do not present high degree of concentration (GINI) imports
are somewhat evenly distributed.

For exports, GINI coefficient shows us that among the 20 years analyzed, the
concentration degree is getting smaller, in 2022 being under the average. This
represents that the exports are more evenly distributed than the imports.

Conclusions

The bibliometric analysis revealed that very recently the attention of research-
ers being focused on food security, productivity, physico-chemical properties
lead us to think about nutritional security; in a direct connection with the last
events from the cereal market. The subject has been studied in countries like:
United States of America, Canada, Germany, and also the countries with the
most recent research in the field are Romania and Russia (in a lower extend).

Among a picture with the main characteristics and the dynamics of the ce-
reals’ foreign trade from European Union and candidate countries between
2003 and 2022 stand out:

e Spain imported the biggest value of cereals in 2022 (6.261 billion
euro; +424 vs. the value from 2003). The largest increase in the value
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of exports is observed in Latvia, which increased the value of cereals
imports from 5,096 euro thousand in 2003 to 290,567 euro thousand
in 2022.

e France exported the biggest value of cereals in 2022 (11.333 billion
euro; +284 vs.2003). The largest increase in the value of exports is
observed in Romania, which increased the value of cereals imports
from 17,3 million euro in 2003 to 4,3 billion euro in 2022.

e In 2022, almost 50% of European Union and candidate countries pre-
sented a positive cereal’s trade balance. France, is the country with the
higher values of positive trade balance, followed distantly by Bulgaria
and Hungary, while, in terms of deficits, Turkey presents the highest
deficit value (-3,239 billion euro in 2022), closely followed by Neth-
erlands and Spain.

e Regarding the degree of concentration, imports did not show a high
degree of concentration by country, while exports are more evenly
distributed than the imports.

We consider that the goal given up at the beginning of the work has been fulfilled.
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THE GLOBALG.A.P. CERTIFICATION SCHEME IN SERBIAN
AGRICULTURE: CONSULTANTS’ ATTITUDES*

Vesna Parausic?, Bojana Beki¢ Saric®, Jasna Babic?

Abstract

The authors examine the progress of Serbia in the implementation of the
GLOBALG.A.P IFA standard, as well as the quality of the business envi-
ronment for its implementation. Data on the number of certified producers
were obtained from the GLOBALG.A.P. organisation which is the standards
owner. The business environment was assessed based on the results of the
interviews with six representatives of domestic consulting companies which
provide support to farmers in certification processes. The results show that
although Serbia is making progress in this field (considering the number of
GLOBALG.A.P. certified producers according to indicators), the percentage
share of certified farmers in the total number of farmers is extremely low and
can be expressed by parts per thousand. The authors identified numerous sys-
temic problems in the process of the standard implementation, as well as the
limitations related to high implementation and certification costs.

Key words: sustainable agriculture, farm certification scheme, Serbia, busi-
ness environment.

Introduction

Throughout the literature authors strongly agree that it is required to monitor
the environmental sustainability of agriculture, invest in new (cleaner and
greener) agricultural technologies, while promoting more environmentally
friendly and energy-efficient sector policies and applying environmental reg-
ulations in a stricter manner (Latruffe et al., 2016; Pasko et al., 2020; Uddin,
2020; Rad, Ray & Barghi, 2022; Miti¢, Fedajev & Koji¢, 2023). The response
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of public policies, traders and processors to the demands of consumers and
society regarding a more intensive transformation of agriculture in terms of
sustainability can be seen in numerous standards for food safety and quality,
plant health, and animal health and welfare. This response is also reflected in
food quality schemes which combine public regulations with private and vol-
untary agricultural product certification schemes in an increasing number of
countries (de Raymond & Bonnaud, 2014; Popovi¢ & Parausi¢, 2016; FAO,
2016; EC, 2020; Flachsbarth, Grassnick & Briimmer, 2020; EU, 2022).

The private scheme and the standards of GLOBALG.A.P. (Good Agricultural
Practices for primary production and the supply chain) represent one of the
leading international farm certification schemes for sustainable agriculture
(EU, 2022). As stated by a group of authors (Laosutsan, Shivakoti & Soni,
2019, p. 878), “good agricultural practices are important for the most import-
ant thing - that is human health followed by the economic value of the prod-
ucts”. GLOBALG.A.P. standards focus on sustainable agricultural practices,
supply chain traceability, food security and safety, workers’ well-being, and
animal welfare (FAO, 2016; EU, 2022; GLOBALG.A.P. organisation web-
site). They are requested as a trading requirement in the EU from farmers and
exporters by retailers, supermarkets and processors (EU, 2022; GLOBAL-
G.A.P. organisation website). The most significant GLOBALG.A.P. stan-
dard (resulting in the largest number of certificates) refers to the Integrated
Farm Assurance (abbr. IFA) standard for fruit and vegetables (abbr. F&V)
(GLOBALG.A.P. organisation website; GLOBALG.A.P. database). This is
a standard for “responsible farming practices at primary production level.
It is built on a holistic approach that covers the key topics of food safety,
environmental sustainability, workers’ well-being, production processes, and
traceability” (GLOBALG.A.P. organisation website).

The compliance with the GLOBALG.A.P. IFA standard is increasingly be-
coming a prerequisite for exporting F&V to the EU market (and other high-in-
come markets). Therefore, there is a clear impact of this standard on the
international trade flows, global food supply chains, as well as on the com-
petitiveness and export performances of companies and national economies
in all countries worldwide, particularly in developing countries (Masood &
Briimmer, 2014; FAO, 2016; Andersson, 2019; Fiankor et al., 2020; Flachs-
barth, Grassnick & Briimmer, 2020; Amekawa et al., 2021; Rao, Bast & De
Boer, 2021).
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In the paper, the authors consider the progress of Serbia in the implemen-
tation and certification of the GLOBAL G.A.P. IFA standard in agricultural
production, and they examine the factors of the business environment which
affect this process, either by encouraging it or limiting and hindering it. The
main objective of this paper is to provide recommendations to the relevant
ministry for eliminating potential problems in the process of the standard
implementation and creating a stimulating business environment for the more
intensive implementation of this standard in the future.

Material and method

Forthe needs of the research, the authors used data on the number of GLOBAL-
G.A.P. certified producers and certified area (crops base) in Serbia during the
period from 2013 to 2022. Upon the authors’ request, the data were provid-
ed by the GLOBALG.A.P. organisation based in Germany (GLOBALG.A.P.
c/o FoodPLUS GmbH), which owns the standard. The interview method was
applied to examine the factor of the business environment which influences
(either positively or negatively) the processs of the standard implementation.
In September and October 2023, the authors conducted 30-minute to one-
hour long phone interviews with six consultants (from different consulting
companies) whose knowledge and competences made them competent for
the research topic. Comprehensive local and foreign literature was analysed,
while descriptive statistics and inductive and deductive methods were applied
to reach suitable conclusions.

Achievements of Serbia in the implemetation of the GLOBALG.A.P.
standard

Different quality schemes and food safety and quality standards are part of the
national policy on the quality of agri-food products. This policy is under the
jurisdiction of the Ministry of Agriculture, Forestry and Water Management
(abbr. MAFWA), and the Sector for Rural Development (The Government of
the Republic of Serbia, 2014).

For many years, MAFWA has provided support to agricultural producers who
implement and certify primary production in accordance with the GLOBAL-
G.A.P. farm certification schemes (co-financing the certification costs). How-
ever, the relevant ministry does not have the data on the number of GLOBAL-
G.A.P. certified producers yet. In 2024, it is planned to establish an indicator
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(GLOBAL G.A.P. certified producers as the % of the total number of farms)
through its baseline and target values (The Government of the Republic of
Serbia, 2022).

Graph 1. Certificate holders (group certification) and producers under
GLOBALG.A.P. IFA certification in Serbia, crops base, 2013-2022, No.
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Source: GLOBALG.A.P. database. Data obtained on the authors’ request.
Note. For 2022, the period until June 30, 2022 is included.

According to the data obtained by the authors from the GLOBALG.A.P. or-
ganisation (the standard’s owner), the certified area in plant production in
Serbia increased by 38 times during the period from 2013 to 2022. Starting
from 893 ha in 2013, it reached the area of 33,973 ha in 2022. The number
of producers under certification rose from 66 in 2013 to 1,022 in 2022, while
the number of certificate holders (group certification) rose from 17 (2013) to
279 (2022) (Graph 1). Although the number of producers under certification
increased by more than 15 times during the analysed period, the percentage
share of GLOBALG.A.P. IFA certified farmers in the total number of farms in
Serbia is still extremely low and can be expressed parts per thousand.

Since the GLOBALG.A.P. standard is private (and voluntary), it is still not
widely present in Serbia. The reasons for this are reflected in the follow-
ing circumstances: (a) the domestic market of agricultural products does not
set standards as a prerequisite for marketing products (except in the case of
several large retail chains, such as Lidl or Delhaize); (b) a large number of
small-scale farmers participate only in local markets and are insufficiently
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integrated into global food supply chains; (c¢) due to production, financial and
many other limitations, a large number of small-scale farmers are unable to
access the EU market or fulfil the strict EU standards regarding food quality
and safety as well as the requirements of domestic retail chains (The Govern-
ment of the Republic of Serbia, 2014; Besi¢ et al., 2015; Parausi¢ & Roljevic¢
Nikoli¢, 2020; The Government of the Republic of Serbia, 2022; Parausi¢,
Beki¢ Sari¢ & Babi¢, 2023).

Experiences in the implementation of the GLOBALG.A.P. standard in
Serbia: the consultants’ attitudes

According to the information obtained in the interviews with the consultants
providing services to producers in the implementation of the GLOBALG.A.P.
standard, berries are most frequently certified in Serbia, followed by other
fruits (apples, cherries, plums, sour cherries). When it comes to vegetables,
the most commonly certified types are lettuce, tomatoes, peppers, cucumbers,
peas, green beans, sweet corn, carrots and potatoes. In general, certification
of vegetables is more prevalent in the region of Vojvodina, while fruit certifi-
cation is more common in other regions of Serbia.

The interviewed consultants receive the largest number of requests for sup-
port in the standard implementation when it comes to individual certification
(where the standard’s holder is a cooperative, company and less frequently a
family farm). These producers establish their production on large areas, and
their production capacities can meet the demands of large buyers (in terms
of the quantity and quality of deliveries). The holders of group certification
are legal entities. These are most frequently refrigerated storerooms (which
are often exporters of fresh and/or frozen F&V), and suppliers of fresh and
chilled F&V that deliver to domestic and/or export markets.

The implementation of the GLOBALG.A.P. standard is most frequently de-
manded by buyers from the EU. Most certified producers have decided to
use this standard because it increases their export possibilities. The standard
implementation is additionally stimulated by the standard possession require-
ments (as a precondition for cooperation and entry into the supplier database)
imposed by F&V processors (for example, by the company Frikom Ltd, Bel-
grade) and several large retail chains in the country.

Scheme 1. shows some of the most frequent limitations for greater GLOBAL-
G.A.P. IFA certification, based on the perceptions of the interviewed con-
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sultants. In addition to these limitations, another obstacle to more extensive
certification is the fact that agricultural producers frequently do not achieve
higher (or significantly higher) selling prices on the market (domestic and/or
foreign market) for certified F&V compared to uncertified ones.

Scheme 1. Limitations of GLOBALG.A.P. certification in Serbia, percep-
tions of the interviewed consultants

Systemic problems Other problems

‘@ )
@ )

* A small number of registered pesticides for

Miner crops;

Complicated procedure and high fees for
registering new pesticides;

Small number of accredited bodies for
inspection of farm equipment and their
uneven regional representation;

Obtaining water permits is a lengthy and
buresucratic procedure;

A large percentage of producers do not
have access o adegquate training regarding

Exlensive standard
requirements (a large number of
contral points);

Extensive administration
{documentation ) of standards:
High costs of the standard
implementation  {(most  ofien,
the need for major adaptation of
the production process 1o the
stamndard

High <¢ost of oblaining a
certificate and the need for
recertification;

& J

the use of plant protection products; v
¥ Absence or insufficient support within the
agricultural extension service;
+ Insdequate waste management on the farm
and unsatisfactory cooperation of Farmers
with waste operators:

& p

Source: Parausi¢, Beki¢ Sari¢ & Babié (2023).

The relevant ministry provides the support to agricultural producers through
the measure Introduction and certification of food quality systems, organic
producers and products with the geographical indication of origin (50-65%
certification cost reimbursement). However, the consultants highlight that
this support is useful but not as crucial as the possibilities for marketing prod-
ucts, particularly to the EU market, which are offered by the standard.

Conclusion and recommendations

The IFA standard for F&V is an internationally acknowledged standard, as
well as and the most significant and prevalent GLOBALG.A.P. standard. It
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is based on a holistic approach and focuses on the compliance with the prin-
ciples of sustainable and responsible farm production. Since this is a private
(voluntary) standard, it is still not widely represented in Serbia. However, the
increasing demands of the EU retailers, supermarkets and processors towards
farmers and exporters of F&V, and demands of a number of domestic retail
chains lead to the rise of the number of GLOBALG.A.P. certified farmers in
Serbia. Consequently, during the period from 2013 to 2022 (until June 30,
2022), the certified area in plant production in Serbia rose by 38 times (from
893 ha in 2013 to 33,973 ha in 2022). The number of producers under the
IFA certification increased by more than 15 times, i.e. from 66 in 2013 to
1,002 in 2022. Nevertheless, the percentage share of GLOBALG.A.P. [FA
certified farmers in the total number of farms in Serbia is still low and can be
expressed by parts per thousand.

The interviews with the consultants who provide support to farmers in the
implementation of this standard revealed numerous systemic problems which
significantly impede and hinder the process of the GLOBALG.A.P. standard
implementation. Several other limitations were also identified — extensive
standard requirements, extensive administration requirements, high costs of
implementation and certification. Another important obstacle lies in the fact
that agricultural producers do not often obtain higher (or significantly higher)
selling prices for certified F&V compared to the producers who sell uncerti-
fied F&V.

In the future period the increase in the number of agricultural producers within
the GLOBALG.A.P. certification scheme will greatly depend on the financial
strength of family farms, cooperatives and export companies implementing
this standard. In addition, the systemic problems in this field must be solved.
Being under the jurisdiction of the Government of the Republic of Serbia, this
process involves institutional adjustments, i.e. amending/passing of appropri-
ate laws and applying the existing regulations more efficiently.
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AN OVERVIEW OF THE EUROPEAN UNION WINE SECTOR DY-
NAMICS: AN EMPIRICAL ANALYSIS FROM THE ROMANIAN
PERSPECTIVE
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Abstract

The European Union is the worlds largest producer and exporter of wine,
the wine sector being the export leader among the EU's agri-food sectors.
Climate challenges, along with the increase in the price of electricity and
the decrease in purchasing power, have challenged the world of wine. This
paper aims to evaluate the general aspects of the evolution of the wine sec-
tor in Romania compared to the European Union. For the analysis, we used
the following indicators: the area cultivated with grapes, wine production, in
total and by owner, wine export and consumption, the average surface area
of the vineyard. The main results of the analysis could serve as input for de-
cision-makers in developing agricultural guidelines in terms of functionality
and application in understanding developments in the wine sector.

Key words: wine sector, wine production, vineyard surface area, wine con-
sumption

Introduction

Wine production in recent years has been a good one worldwide. But, against
the background of the decrease in consumption in the period 2019-2022, to
keep prices at an optimal level, the big producers had to destroy huge quanti-
ties. The main danger is that prices fall below production costs, which would
create serious economic problems.

The countries at the top of the world wine market have taken radical measures
to rebalance the overproduction situation. France has allocated 200 million
euros to destroy surplus wine reserves to support producers. Initially, at the
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EU level, a budget of 160 million euros was established to eliminate the extra
amount of wine. Still, the French government allocated 200 million euros to
support this measure; it is necessary to stop prices from collapsing and pro-
ducers becoming bankrupt.

The most affected producers in France are in the Bordeaux region, where
some of the most expensive wines come from. One producer in three in
the Bordeaux region has already been affected. French analysts say that the
changes in consumption habits that led to the current crisis are mainly based
on the increase in the cost of living and the effects of the pandemic, to which
were added the new crises caused by the war in Ukraine.

For its part, the Spanish government has decided to allocate 2.7 million euros
of European funds to destroy the surplus production of wine - measures to
distil the overproduction to support Catalonia and Extremadura producers.
The money was allocated both for the process of distilling the wine and for
compensating the losses. Initially, Spain had allocated 15 million euros from
European funds to offset the costs of destroying unripe grapes from vineyards
- “green harvesting” measures. In this way, Spain has proposed to give up 40
million liters of wine in 2023.

Romania is less affected and could even take advantage of this context to
achieve a better positioning on the world market. Romania took these measures
during the pandemic - crisis distillation, green cutting and storage at the source;
during 2020-2021, 42.9 million euros were allocated only for distillation.

Romania produced, in 2023, more wine than in 2022. From the data collected
by the International Office of Vine and Wine (OIV) and analyzed by Wines of
Romania, a platform promoting Romanian wine, Romania is among the first
four countries with increasing wine production this year. Globally, wine pro-
duction in 2023 is estimated to average 244 million hectoliters, 7% less than
last year, representing a decline in output to a level not seen in the previous
60 years. But 4.4 million hectoliters of wine were produced in Romania this
year, 15% more than in 2022 and 4% more than the average of the last five
years. Specialists in this market say that the current situation could be a good
opportunity for Romania, which we could take advantage of, to join the ranks
of the big players at the international level.
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Data and methodology

The main goal of the research is to perform a study regarding the general as-
pects of the evolution of the wine sector in Romania vis-a-vis the European
Union. To achieve this objective, we have analyzed representative indices, such
as the area cultivated with vines, wine production, the export and consumption
of wine, the number of vineyards, the average surface area of the vineyard, and
the ratio between the area dedicated to the production of high-quality wines
and the one devoted to the production of table wine. The data sets were ex-
tracted from the Romanian National Institute of Statistics databases and Eu-
rostat. Regarding the methodology, we used descriptive analysis of variables
and augmentation to identify the main trends, limits and future developments.

Results and Discussions
Trends in the wine sector

In the last decade, the dimensions of vineyards in the European Union (EU)
have not changed significantly; they have stabilized at an area of 3.3 million
ha. This situation can be considered to be due to EU regulations. These reg-
ulations, imposed starting in 2016, allow the member states to authorize new
plantings with an annual increase of up to 1% of the areas already planted by
each member state (European Parliament, 2013).

Among the EU member states, Spain is the most important wine producer.
Thus, the wine-growing area of Spain was 964 thousand ha in 2021, with
an increase of 0.4% compared to 2020. However, it decreased by almost 1%
in 2022, up to 955 thousand ha. In contrast, France, the country ranked sec-
ond in wine-growing area, continuously increased by 0.2% in 2021 compared
to 2020 and by 0.8% the following year, reaching 812 thousand ha in 2022
(Roca, 2022). After five years of continuous growth, Italy has maintained the
same level of 718 thousand ha of surface cultivated with vines as of 2020
(Khan, Fahad, Naushad, & Faisal, 2020).

Most of the other EU countries important in the wine sector recorded de-
creases in 2021 compared to 2020: Portugal (-0.2%), Romania (-0.7%) and
Hungary -1.2%). Portugal and Romania also decreased in 2022 by 0.5% each,
reaching 193 thousand ha and, respectively, 188 thousand ha. Germany kept
the wine-growing area constant at 103 thousand ha, a figure by the average of
the last twenty years.
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Wine production in the EU has been affected in recent years by weather con-
ditions. Thus, in 2021, this was 153.7 million hl, representing an 8% decrease
compared to 2020, 5% below the average of the last five years. Instead, in
2022, it registered an increase of 4%, reaching 161.1 million hl. Italy, France
and Spain contributed approximately half of the world’s wine production.
Thus, in 2021, Italy, with 50.2 million hl, France, with 37.6 million hl and
Spain, with 35.3 million hl, represented 47% of the world’s wine production.
In 2022, although Italy’s wine production dropped to 49.8 mil hl and Spain’s
to 35.7 mil hl due to France’s production increasing to 45.6 mil hl, they gave
51% of worldwide output (WWTG, 2017).

In the rest of the EU member states, only Germany and Hungary recorded
decreases in wine production in 2021. Thus, Germany’s production decreased
by 5% compared to 2020 due to unfavorable weather conditions that affected
certain parts of the country. Hungary’s production (2.6 million hl) in 2021 is
12% lower than in 2020 (Roca, 2022).

All other important EU wine-producing countries saw positive changes in
production levels. Thus, in 2021, wine production reached 7.3 million hl in
Portugal (14% increase), 4.5 million hl in Romania (+16%), 2.5 million hl
in Austria (+3%) and 2.4 million hl in Greece (+ 6%). It is noteworthy that
Portugal’s 2021 wine production has been at its highest since 2006. In 2022,
Germany’s wine production increased by 6%, reaching 8.9 million hl. On the
other hand, wine production decreased in Romania (-19%), Greece (-14%),
Portugal (-8%), Hungary (-6%) and Austria (-5%) (Roca, 2022).

Italy is the largest producer of grapes in the EU, with 8.15 million tons of
grapes in 2021, followed by Spain (6 million tons) and France (4.5 million
tons), according to Eurostat.

Trends in wine consumption

In 2022, the EU, with an estimated wine consumption of 111 million hl, rep-
resents almost half of the world’s consumption (48%). This value is 3% above
the level of 2020, affected by the Covid crisis (110.5 million hl, one of the low-
est volumes ever recorded), but 2% below 2021 (114 million hl) (Pirvutoiu &
Popescu, 2013). In terms of importance in world wine consumption, the share
of the EU has decreased significantly compared to 2000, when it was estimated
at 59% of world consumption. This is the result of the effect generated, on the
one hand, by the growth of new markets and, on the other hand, by the decrease
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of traditional consumption in the EU wine-producing countries by about 15%,
meaning about 20 million hl, compared to the year 2000 (Roca, 2022).

Among the EU countries, France remained the most significant consumer
(Alonso Ugaglia, Cardebat, & Jiao, 2019) in 2022 (and the second largest
in the world), with a consumption of 25.3 million hl, slightly above the vol-
ume of 2021 (25.2 million hl). In 2022, Italy, occupying the second position
among the EU markets and the third position worldwide, had an estimated
level of wine consumption of 23 million hl, being 5% below that of 2021,
when the highest level of wine consumption in this country was recorded
since the 2008 global financial crisis.

Although wine consumption continues to decline in Germany, it maintains its
position as the third largest consumer within the EU (and fourth worldwide),
registering a level of 19.4 million hl in 2022 3% lower than in 2021). Recov-
ering from the restrictions of the health crisis, Spain increased its wine con-
sumption in 2021 compared to 2020 by 9.9%, reaching 10.5 million hl, and
registered a slight decrease in 2022, reaching 10.3 million hl (Roca, 2022).

Similarly, in 2021, countries such as Romania (4.0 mil hl, +4.6% compared
to 2020), the Netherlands (3.8 mil hl, +3.4% compared to 2020), Austria (2.4
mil hl, +2.3% compared to 2020) and the Czech Republic (2.3 mil hl, +11.9%
compared to 2020), saw increased wine consumption levels in 2021. While
wine consumption levels decreased in 2021 in Portugal (4.6 mil hl, -0.6%
compared to 2020), Belgium (2.5 mil hl, -4.1% compared to 2020), Greece
(2.2 mil hl, -0 .4% compared to 2020), and Sweden (2.1 mil hl, -0.3% com-
pared to 2020), the decreases being not only compared to 2020, but also to the
averages of the last five years (Roca, 2022).

In 2022, increases in wine consumption were recorded only in the Czech Re-
public (+0.3%), while decreases were recorded in the other countries; thus,
we should mention Belgium with -15%, Sweden with -6%, the Netherlands
with -3.6%, Austria with -0.4% and Romania with 0.2%.

Trends in Romania

Romania had a total production of grapes of 990,000 tons in 2021, thus rank-
ing fourth in the list of the largest producers in the European Union, according
to data from Eurostat, the European statistical office. However, in 2022, due
to the drought, the total production of fruit vineyards in Romania (covering an
area of 160,000 hectares) decreased to 808,000 tons, according to INS data.
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The production of grapes in 2023 is promising and could exceed that of 2022,
with 808,000 tons. Romania thus remains among the top five largest produc-
ers of grapes in the European Union.

Developments in the production of grapes and wine and the specialization
of farms

Chart 1 presents an overview of the evolution of the areas of the vineyards in
bearing, for thirty-three years in Romania between 1990 and 2022. During
1990-1998, a slight increase in the total area is observed. Also, the substantial
increase in the share of the private sector in the first year is worth mention-
ing. It continues to grow, but at a slower pace until 2002, as does the share of
individual holdings. This increasing evolution is due to the state of emulation
of the farmers after the re-entry into private ownership of the majority of vine-
yards in Romania (Popescu, 2013). A period of decreasing surfaces follows
until 2005, an effect of the economic crisis (Pirvutoiu & Popescu, 2013). Areas
under vines remain relatively flat until 2019, indicating stable conditions. After
2019, the decline starts again. This decrease may represent the effect of factors
such as the COVID-19 crisis, changes in agricultural policies in the EU, the
evolution of inflation or other changes in the economic-social environment.

In 2021, Romania owned 2.6% of all the area cultivated with vines world-
wide. This value places the Romanian market in the top ten worldwide. Spain,
France, China and Italy are at the top of this ranking, each with over 700,000
hectares. Turkey and the USA follow, with areas around 400,000 hectares, and
Argentina, Chile, Portugal and Romania, with areas around 200,000 hectares.

Romania has not expanded its area planted with vines for more than five
years, and even, as we have shown, after 2019, there is a slight decrease,
below one per cent per year, but it continues. Italy, China and France are the
only countries among the top ten ranked worldwide, with an increase from
2016 to 2020. Also, in the same countries, the cultivated area increased in
2020 - the first year of the pandemic - compared to 2019. As for Romania,
the money invested in the field in the last decade - primarily European funds
- were used for the conversion of existing vines, not for planting new areas.
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Chart 1. Evolution of the areas of the vineyards in bearing by ownership
form in Romania (ha)
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Chart 2 shows the evolution of the areas of the wine grape vineyards in bear-
ing by ownership form in Romania. They increased during 1990-2002, the
growth being more robust in the first three years. A steeper decline occurred
in 2003-2005, followed by a period of relative stability until 2019, after which
the decline resumed, an effect of the health crisis and the decrease in wine
consumption worldwide.

The last few years have brought changes in the profile market, starting with the
programs for the reconversion of vine crops and those carried out through the
National Rural Development Program. Massive investments in winemaking
capacities also had a positive impact, developing new wine production units.

Another interesting aspect regarding the vine plantations in Romania is that
approximately 66% of them are over 30 years old, our country being out-
ranked from this point of view only by Bulgaria, where the percentage reach-
es almost 69%.

At the same time, according to Eurostat, 27.9% of the total area occupied by
local vineyards is dedicated to producing high-quality wines; the remaining
72.1% of the entire local area goes to producing table wine.
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Chart 2. Evolution of the areas of the wine grape vineyards in bearing by
ownership form in Romania (ha)

250000
200000
150000
100000

50000

0

D b O DD G D
o N o g
G il il

© &
& &
D7 407 A8 ST ST S

—g—=Total -—8=—Private sector of which: Individual holdings

Source: National Institute of Statistics of Romania (online data code: AGR111A4)

Regarding wine grapes production (Chart 3), 2021 stands out. After over sev-
en years of losses, 2021 represented a revival of the Romanian grape and wine
market. Growers recorded massive productions due to favorable weather con-
ditions. These results placed Romania in sixth place among the top European
grape producers. Despite the decrease in wine production worldwide from
2021, the wine market in Romania recorded the most significant percentage
advance among European states.

Looking at the evolutions presented in Chart 3, it can be seen that they are not
totally consistent with those in Chart 2. These differences could result from
factors influencing grape production that differ from one country to another.
Among these, the most frequently cited are climate and local conditions, ac-
cess to agricultural solutions and, last but not least, cultural traditions, which
can affect the quantity and quality of grapes that a given country produces
from year to year.
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Chart 3. Evolution of the production of wine grapes by ownership form in
Romania (to)
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Chart 4 shows that the average production of grapes per hectare fluctuated
throughout the analyzed period. There are also significant differences in grape
production from one wine-growing area to another. Another aspect worth
mentioning is that production is higher in the private sector.

Chart 4. Evolution of the average production of grapes per hectare, by own-
ership form in Romania (kg/ha)
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Chart 5 shows that wine production in Romania fluctuated between 2009-
2021. Romania is among the top ten wine producers in Europe and the top 20
world producers regarding the amount of wine produced.
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2021 was excellent for Romanian wine producers, primarily due to the weath-
er favoring production. Romania climbed up to 6th place in Europe.

However, less than 10% of the wine produced in Romania ends up being ex-
ported after not even passing the 5% threshold in recent years. The value of
the wine sold abroad was 30-35 million euros last year.

Chart S. Evolution of the wine production in Romania (thousands hl)
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Source: Eurostat

In 2021, Romanian wine exports reached 174.0 thousand hl, worth 34.2 mil-
lion euros, increasing by 10.7% in value terms compared to the previous year.
Despite good production, exports do not exceed 7% of the annual output.
Romania ranks 32nd worldwide.

Until 2018, Romania did not exceed more than 3-4% of production for export.

Romania is a country that imports more than it exports in the field of wine.
The desire to reach foreign markets is small because most of the production in
Romania is consumed by the domestic market, and the production cannot be
easily increased to satisfy the export as well, according to an analysis by Cory
Lipoff, an expert in the field. It shows that one in ten Romanians chooses to
drink wine approximately once a week, with young people and women being
more active in this regard. According to European statistics, every Romanian
consumes an average of 27 liters of wine per year.
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Although Romania exports little wine, it also sells it cheaply. According to
the producers’ data, the value of exported wine is 1.5-2 euros per liter.

The preferred destinations for Romanian wines are the USA, Canada, Swit-
zerland, and Japan.

Chart 6. Evolution of the wine export for Romania
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With an average annual consumption per capita of approx. 25 liters and a
production of around 4.5 million hectoliters in 2021, Romania ranks 13th in
the world in terms of consumption. According to data from the Internation-
al Organization of Vine and Wine, Romania is the sixth largest producer in
Europe. There are over 250 active wineries at the local level, and most of
the Romanian wine production, in a proportion of over 90%, remains on the
domestic market, the Romanian consumer preferring domestic productions to
the detriment of imported ones.

Conclusions and Explanations

Productivity per hectare, rising energy, labor and transport costs, solid do-
mestic demand and consumer nationalism define the operating framework of
the Romanian wine industry. One explanation is that, of the 188,000 hectares,
only about 110,000 are modernized, economically efficient plantations.

Apart from the previously mentioned factors, the main forces that will influ-
ence the evolution of the domestic profile industry seem to be the decrease
in purchasing power and the intensification of the medical discourse in the
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direction of reducing the consumption of alcohol of any kind, as well as an
increase in competition from neighbor’s across the Prut (Romania is the main
export market - and the fastest growing - for wines from the Republic of Mol-
dova, often perceived by consumers as “Romanian wines”) and from other
categories of alcoholic beverages with very dynamic international marketing.

Externally, the Romanian wine market will be influenced by the evolution of
domestic demand, as well as the productivity of the industry as a whole, in the
global climate context - it should be remembered that the production of the
European Union in 2023 is estimated at the lowest level in the last 60 years,
in while that of Romania increased. Last but not least, the desire and ability of
the industry to build a “country image” for Romanian wine will also matter.

Despite the difficult climatic conditions and significant decreases in produc-
tion in other European countries, such as Greece, Croatia, and Spain, Romania
is establishing itself as a key player in the European wine landscape. Although
significant reductions in global wine production from 2023 can be seen, Ro-
mania is consolidating its position on the world map of wine producers.

Although challenges continue to exist, the increase in production in Roma-
nia is considered good news, reflecting the maturation of the domestic wine
market. With the continued promise of the quality of Romanian wines and
the diversification of the offer, the Romanian wine industry seems ready to
establish itself internationally in the coming years.
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ANALYSIS OF AGRICULTURAL POLICY
DEVELOPMENTS IN SERBIA'

Vlado Kovacevic?

Abstract

The aim of the paper is to analyze the measures of agricultural policy and
provide recommendations for its improvement. The Republic of Serbia
implements agricultural policy measures at the national level, at the level of
the Autonomous Province of Vojvodina, local self-governments and within the
framework of the IPARD program. In addition to the above, the arrector also
has other measures of support from various donors. In the work, the research
method of literature review of legal regulations, the scope and measure of
subsidies and the effects of the mentioned measures was supported. The most
significant results that have been evidenced are the dominance of directly
coupled subsidies, while the share of rural development measures has decreased.
Furthermore, the legal framework was analysed and the existence of numerous
systemic limitations are evidenced, negatively affect the Serbian agriculture
competitiveness, protection of the environment and human health. The need to
improve the legal framework is particularly significant in the sector of farmers’
interest associations, regulation of GMO, control of pesticide traffic, etc.

Key words: Agricultural support, IPARD, Rural development.

Introduction

Main aim of this research is to analyze budgetary support to agriculture as well
as legal framework. As sufficient support for the agricultural sector is crucial for
increase for competitiveness in this sector, but supportive legal framework for
doing business must not to be overlooked.

Serbia agricultural sector it characterized with low productivity (Kljaji¢ etal., 2023),
lack of risk management tools, farmers literacy (Radovi¢, 2020). This deficiency is
often compensated for by the lower costs of labor, energy, and land.

1 Paper is a part of research financed by the MSTDI RS, agreed in decision no. 451-03-
47/2023-01/200009 from 3.2.2023.

2 Vlado Kovacevi¢ PhD, Senior Research Associate, Institute of Agricultural Economics, Volgina
15 Street, 11000 Belgrade, Serbia. Phone +38163554414, E-mail: vlado_k@iep.bg.ac.rs
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on agricultural production in Serbia is the chronic lack of financing. Agricultural
producers frequently struggle to get loans (Popovi¢ et al., 2018). Rural tourism
activities as a complementary activity to rural households’ budget are emerging
(Nedeljkovi¢, 2022; Vukovi¢ and Kljaji¢, 2023).

Another critical limitation to Serbian agriculture lies in the unfavorable farm
structure, dominantly with small and fragmented land parcels. This farm structure
often hinders the attainment of competitiveness through economies of scale.
Instead, the potential lies in the production of value-added products such as organic
and geographical indications production (SWG, 2020; Nedeljkovi€ et al., 2022).

Another challenge in the development of agriculture in Serbia is the limited activity
of cooperatives. The cooperative sector in Serbia significantly lags behind that of the
European Union in terms of business activity, assets, and the number of cooperative
members. As a consequence, small farms facing high input costs, challenges in
marketing their products, and absence of storage and processing capacities, which
are readily available to their counterparts in the EU (Milovanovi¢ and Kovacevic,
2017). According to same authors, reasons for limitation in cooperative activities is
found in inadequate legal framework and total absence of support measures toward
cooperatives.

Serbian agricultural policy is strongly influenced by the EU accession process. The
EU accession and alignment of national legislative with EU acquis as well as the
EU pre-accession support play pivotal roles in compelling Western Balkan nations
to align their agricultural policies with the Common Agricultural Policy of the EU
(Erjavec et al, 2021).

The national policy framework relies on financial support through subsidies. These
subsidies are predominantly implemented as direct coupled payments. Rural
development measures are executed as a low percentage of the total investment
value. The beneficiaries of national support encompass both individual and legal
entities registered in the Farm Register (Radovi¢, 2014.; Zubovi¢ and Jovanovic,
2021). The rest of the paper is organized as follow: the methodology of the work
and the analyzed incentive measures as well as the overall legal framework. Based
on the conducted research, it is summarized.
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Material and methods
The methodology employed in this research is:
Literature Review:
¢ In-depth exploration of existing scholarly literature in the agricultural sector.

e Comprehensive examination of relevant legal framework, studies, theories,
and best practices to establish a strong knowledge base.

Stakeholder Consultations:
o Key stakeholders in agriculture.

¢ Capturing valuable insights and perspectives from experts, practitioners, and
decision-makers.

The main data sources are SORS and SWG.

Discussion
Agriculture is one of the most important sectors in Serbian economy (Figure 1).

Figure 1: Economic growth (real change in GDP), inflation rate, unemployment
rate (left) and share of AgGVA in all activities, share of Ag employment in
total employment (right) (%); 2013-2022
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Source: SORS

Agriculture is rare sector of Serbian economy with constant foreign trade
surplus (Table 1).
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Table 1. Foreign trade balance in agricultural products 2014-2022

2014 2015 2016 2017 2018 2019 2020 2021 2022
Exports | 2.294,7 | 2.560,2 | 2.889,6 | 2.817,1 | 2.851,5 | 3.246,2 | 3.643,4 | 4.210,4 | 4.790,6
Imports | 1.255,4 | 1.359,8 | 1.392,9 | 1.609,8 | 1.705,0 | 1.866,8 | 2.047,8 | 2.377,6 | 3.145,3

Trade
balance

1.039,3 | 1.200,4 | 1.496,7 | 1.207,3 | 1.146,5 | 1.379,4 | 1.595,7 | 1.832,8 | 1.645,3

Source: SORS

It should be noted that structure of foreign trade is not favorable as Serbia is
exporting low value mostly raw products, while on import side added value
products are prevailing.

The foundation of Serbian agriculture is defined by the Strategy for
Agriculture and Rural Development of the Republic of Serbia 2014 to 2024.
While support measures are delineated by the Law on Agriculture and Rural
Development and Law on Subsidies in Agriculture and Rural Development.
Budgetary expenditure for agriculture is increasing (Figure 2).

Figure 2. Agrarian budget 2013-2022 (million EUR; %)
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Most of subsidies are direct payments, through area-based and per-animal
payment schemes. Moreover, significant financial support is channeled
through supplementary mechanisms such as the milk premium, which is
linked to production levels. When looking at specific product categories, the
dairy industry stands out as receiving the most substantial support, especially
for raw milk.
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Flgure 3. Market and producers support measures 2012-2021 (mlll EUR; %)
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Serbian coupled direct subsidies are not allowed by the EU regulations.

It can be stated that the stabilization of livestock production is attempted
with little success by increasing subsidies. The basic systemic problem of
Serbian livestock sector lies in the fact that the production and use of GMO
animal feed is prohibited, while the import of animal products produced with
cheaper GMO feed is allowed. In this way, Serbian livestock farmers are put
in an unfair position, and the systemic problem is being solved with increased
direct subsidies. At the scheme 4 rural development measures composition

are presented.

Figure 4. Rural development measures 2012-2021 (mill. EUR; %)
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Beside national envelope Serbian Regarding the IPARD is available for
Serbian agriculture. The IPARD II Programme will be succeeded by the
commencement of the [IPARD III Programme by the end of 2023. Total EU
budgetary support in IPARD III totaling 288 million EUR. New measures
are introduced within the IPARD III: agro-ecological-climate measures and
organic production measures (Measure 4), local rural development strategy
implementation via the LEADER approach (Measure 5), and investments in
public rural infrastructure (Measure 6).

Regarding the institutional and regulatory framework, Serbia has a long way
to go in establishing the institutional and regulatory framework. The need for
further improvement in this area of analysis within this research is defined in
the most important areas:

e IACS and LPIS systems need to be established;

e CMO regulation is adopted in Serbia and detailed regulations on
producers’ organizations and market interventions are awaiting;

e Serbia is rear Western Balkan country without full control of pesticide
trade. Aldo the Law on pesticides prescribe that only registered users can
purchase pesticides and introduction of central evidence on pesticide
trade, this system is not in place.

e Insurance as a most important risk management tool is not fully
developed in Serbia. Some approximation is that insurance coverage
is around 5% of agricultural land. Structure of insurance is another
problem dominating single peril insurance and lacking yield insurance.

e Legal framework on cooperatives is limiting further development of
cooperatives in Serbia, while support measures are not in place.

e There is no guarantee institution in Central Serbia to support farmers in
access to loans.

e Further progress in agricultural statistics as a main driving force toward
evidence based agrarian policy is needed. The definition of rural areas
is in accordance with OECD scheme instead of EU Degurba regulation.

e Initial success with public warehouse system allowing farmers to lend
against stored products are limited with lack of inspection control on
public warehouses.
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Conclusion

The main conclusions drawn from this research are as follows:

Shifting from coupled subsidies to rural development is necessary.

Absence of the Integrated Administration and Control System (IACS),
which hampers the full adoption and control of subsidies.

The identification of Areas Facing Natural or Other Specific Constraints
(ANCs) and public awareness regarding “green” policies remain areas in
need of improvement. The definition of rural areas is in accordance with
OECD scheme instead of EU Degurba regulation.

Ongoing efforts to align policies, enhance awareness, and establish the
necessary systems will be crucial for Serbia’s agricultural sector as it
progresses towards EU integration.

In terms of institutional and legal frameworks, there is substantial room
for further improvement in enhancing the competitiveness of the Serbian
agricultural sector and ensuring environmental and health protection. Key
areas for improvement include the enhancement of the cooperative legal
framework, the introduction of producer organizations, and structural
support for farmers’ associations. Additionally, addressing the regulation
of GMO issues, market interventions, and the regulation and control of
pesticide use, as well as the introduction of agricultural insurance tools, are
vital steps to promote the development of comprehensive insurance and
increase insurance coverage.
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COMPLEX BUSINESS SYSTEM MANAGEMENT IN
AN AGRO-INDUSTRIAL COMPLEX!

Zoran Simonovi¢ ?, Biljana Ili&’

Abstract

Management of business functions in the business system also includes man-
agement in agricultural production. It indicates that the production process,
other company operations (procurement, sales, and finance), and the work,
means of production, products of production, and technology are all harmo-
nized. Production managements primary objective is to maximize the eco-
nomic benefits, all other secondary goals (technological, social, and produc-
tion) must serve this primary objective. When achieving goals, it should also
take care of ecology. The management model of a complex business system
connected to the agro-industrial complex, which will comprise independent
variables and constraint matrices, will be the main topic of the study.

Key words: Agricultural management, business system, economic objective,
independent variables, constraint matrices.

Introduction

Specificity in the sphere of production management manifests itself in all
phases, as well as at all levels. The complexity and specificity of agricultural
management are conditions by the existence of production dependence by the
need to make the most of the potential synergy hidden in them. (Novkovi¢ &
Somodi, 1999). The skill of agricultural production management lies precisely
in the fact that the potential production synergy is maximally used and valo-
rized through the economic efficiency and effectiveness of the business system
as a whole (enterprise, cooperative, or peasant farm. Based on the above, the
requirement arises that the integrity and hierarchy of management are the char-
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acteristics of management business systems in agriculture and agro-industry.
Integrality, management, as a feature implies that the subject is the business
system as a whole (with respect and use of the specificities of individual subsys-
tems) to achieve maximum overall economic effectiveness at defined (satisfac-
tory) levels of efficiency. (Somodi et al., 2006) The integrality of agricultural
production management implies the maximum synchronization of production
factors and the achievement of the optimal synergy of horizontal and vertical
production structure, i.e., the integration of the optimal level of intensity of
individual production lines and the optimal production structure to achieve
maximum economic effectiveness (Novkovi¢ et al., 2015). Integrality implies
the complete management of functional and development production process-
es to realize the economic effects of the production process in a rather short
period, for which it is necessary to ensure continuous growth of production ca-
pacity and production results through development processes. Hierarchy, as a
characteristic of production management, implies that individual management
decisions are not equally significant or equally inclusive. In other words, the
hierarchy of agricultural production management means the necessity of the
division of decision-making (Novkovi¢ & Somodi, 2016) In the case of large
business systems in the agro-industry, all strategic share of tactical decisions
at the headquarters levels and the other part of tactical and operational man-
agement decisions are brought at the level of individual subsystems, i.e., or-
ganizational units. Production management implies the temporal and essential
synchronization of strategic, tactical, and operational management decisions
and activities at each of the mentioned management levels which is necessary
to harmonize the four head phases of the management process - planning, or-
ganization, management, and control. (Drini¢ & Cerani¢, 2018). An essential
element of successful management, i.e., achieving maximum economic results
under certain conditions for production, is the choice of adequate management
methods for solving specific problems. Methods are a tool used to solve a
problem. Therefore, it is necessary to adapt the method to solve every problem
with the same method. (Simonovi¢, 2014). Operational management means
direct management of work operations that make up the production process.
That deals with the formation of operational production plans, their specific
organization, and the management of their realization and control as a basis
for the upcoming operation plane. The specificity of this management level
of production in agriculture (especially in plant production) is in the plan-
ning, organization, management, and control of campaign works. Campaigns
in agriculture differed from each other, in terms of duration, implementation
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time, size of engagement of production workers and means of mechanization,
necessary materials, etc. (for example, autumn and spring sowing campaigns,
harvesting, pruning...). Network planning is an effective method for this level
of production process management.

Traits of sophisticated business systems

The characteristics of complex business systems in the agro-industry are
(Novkovi¢, 2018): very high value of engaged capital, the volume of produc-
tion and number of employees, diversified production program and business
activity (from primary agricultural production through primary and second-
ary processing of agricultural products, to traffic and other services (tertiary)
activities), a large number of owners (shareholders), the development of all
business functions, a complex and developed organizational structure and a
complex and developed hierarchy of leadership and control. Complex busi-
ness systems in the agro-industrial complex consist of a large number, of
organizational units. Those units characterize a relatively large scope of in-
dependent business decision-making. Most often, a complex business system
is composed of a large number of economic entities- businesses that have a
special legal and economic status (giro account). (Djukic & Ilic, 2021). What
connects these companies in a complex business system is the ownership, i.e.,
the interests of the majority shareholders in these companies, by establishing
new organizational entities - companies (Simonovic¢ et al., 2017). Complex
business systems in the agro-industry were also created by the integration
of separate companies, or by the purchase of company shares on the capi-
tal market. Individual companies, within the framework of complex business
systems in agro-industry with common majority owners (shareholders), are
most often connected and production-technologically. That means that some
companies within the business system produce raw materials and semi-fin-
ished products for the needs of other companies within the same business
system, which market their products and services. If there is this type of pro-
duction-technological dependence within complex business systems, then
they are usually organized according to the principle of strategic business
units, i.e., profit centers (Simonovi¢ et al., 2011). At the same time, due to
the unique capital at the level of the complex business system as a whole, the
profits of individual companies do not represent a priority goal. The priority
goal is the maximum total profit at the level of the complex business system.
Profit, as a rule, does not represent a simple sum of the maximized profits of
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individual companies due to the synergistic connections that pass between
them and based on production-technological dependencies. Owners of com-
plex business systems in agribusiness invest excess free financial resources
(according to the principle of maximum effectiveness) in companies that are
not technologically compatible with the existing production program, that
are not even in the same industry, but are attractive because they potentially
bring high profits. (Ilic, 2023). There are two underlying forms of organiz-
ing complex business systems in the sense of organization, management, and
leadership. These are corporation and holding. In the corporate organization
of complex business systems, there is a higher degree of integration of the
management functions. At the corporate level, there is one board of directors,
which, appoints managers and decides on all strategic issues in subsidiaries
(subsidiary companies). This means that with the corporate form of orga-
nizing complex business systems, the majority of owners are the same in all
subsidiary companies and that the degree of their business decision-making
is limited (dependent) by the framework set by the parent company. (Sto-
janovi¢ et al., 2017). Board of directors managed corporation appointed by
the shareholders’ meeting. The chairman of the board of directors is usually
the majority shareholder. The board of directors appoints the general direc-
tor (manager) by the corporation’s functional directors of individual business
functions and directors of subsidiaries. Shared business functions of the cor-
poration (financial, development, marketing, personnel, legal, etc.) are unit-
ed within the parent company. (Ili¢ & Nikoli¢ 2019). They coordinate the
work of analogous business functions in subsidiaries. With the organization
of complex business systems according to the holding principle, the degree of
integration of management at the level of the whole system is lower. It means
that at the level of subsidiary companies, there are opportunities for them to
make business decisions independently. The basis for establishing a holding
is also the interests of capital owners and the establishment of production and
technological dependencies between individual companies. However, in the
case of holdings, in companies - companies that join the holding, there are
different dominant capital owners. (Ili¢ et al., 2019). In this case, the orga-
nizational connection in the holding is not based on the unity of the capital
but on the economic interests of several different owners of companies. The
organization system of a holding is similar to that of a corporation, with the
difference that management boards are formed in individual companies by the
ownership structure of the capital and that a smaller number of management
responsibilities from the delegates at the level whole of the holding. (Cer-
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ani¢ et. al, 2013) The primary goal of managing a complex business system
in an agro-industrial complex is to ensure integral optimal functioning and