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THE ANIMAL PRODUCTION PARADOX: NAVIGATING ETHICS
AND ECONOMICS IN MODERN FARMING

Barbara Lustrek®, Vesna Gantner?, Klemen Potocnik®

Abstract

Modern farming methods in developed countries often prioritize efficiency at
the cost of animal welfare, environmental sustainability, and public health.
Intensive livestock farming contributes to biodiversity loss, greenhouse gas
emissions, and resource degradation, raising concerns about long-term vi-
ability. While only a small portion of the global population lives in these
regions, changes in their agricultural practices have global consequences.
This paper explores ethical and economic issues in livestock farming and
suggests solutions such as regenerative agriculture, agroecological practic-
es, and digital technologies. For example, regenerative agriculture can re-
store soil health, improve biodiversity, and reduce carbon emissions, while
digital technologies such as precision farming can optimize resource use and
minimize waste. The role of smallholder farmers in promoting sustainable,
resilient food systems is highlighted, emphasizing their ability to utilize local
ecosystems and traditional knowledge. The paper calls for a multidimension-
al approach that integrates ethics and economics in agriculture. Collabora-
tion between policymakers, farmers, and consumers is essential to create a
humane, sustainable, and equitable food system.

Key words: sustainability, food security, environmental impact, policy development,
resource efficiency.
Introduction

Agriculture in developed countries has undergone significant intensification
over the last century, driven by specialization, industrialization, and advances
in animal husbandry. This shift has led to fewer people being directly involved
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in farming, with the proportion of farmers drastically decreasing over time
(ONS, 2021). As a result, non-agricultural populations have placed increasing
pressure on the agricultural sector, often raising concerns about sustainability,
animal welfare, and environmental degradation. These concerns are amplified
by studies, though the scientific credibility of some is debated, as they of-
ten target the general public, which has limited understanding of agricultural
complexities. The credibility of some studies has been called into question
due to methodological limitations or potential biases driven by economic in-
terests. For example, studies that focus solely on the environmental damage
caused by livestock farming may overlook broader agricultural contexts and
long-term food security needs, leading to skewed public perceptions.

Economic pressures also weigh heavily on the farming sector. Low purchase
prices for primary agricultural products, coupled with public skepticism about
farming practices, have raised questions about the future of agriculture, espe-
cially in relation to its long-term sustainability.

At the same time, meat, milk, and egg production has increased rapidly in oth-
er parts of the world, creating stark contrasts between industrialized and devel-
oping regions. In some countries, production has risen by over 100% in recent
decades (FAO, 2022). These global differences underscore a critical issue: less
than 10% of the world’s population has access to sufficient high-quality food,
while the remaining 90% face significant food insecurity, with an estimated
third of the population experiencing severe deficiencies (FAO, 2020). This
situation jeopardizes the development of critical neurological and immune
systems in vulnerable populations, particularly among the 1 billion people af-
fected by these deficiencies (FAO, 2020). However, more recent data from the
FAO (2022) suggest that global efforts to reduce hunger have been slow, with
food insecurity persisting, particularly in developing regions.

In this context, the European Green Deal, which proposes restrictions on ag-
ricultural resources, adds another layer of complexity. By focusing primarily
on the environmental impacts of ruminants, the Green Deal overlooks broad-
er global concerns about food security and agricultural balance. This has cre-
ated confusion about its true global impact, particularly regarding the future
of livestock farming.

This paper seeks to explore the ethical and economic challenges facing live-
stock farming, particularly in the context of food security and environmental
sustainability. It aims to analyze the consequences of restrictive agricultural
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policies, such as those introduced by the Green Deal, and proposes a long-
term, economically viable strategy that balances the needs of global food se-
curity with environmental stewardship. The study also emphasizes the impor-
tance of passing agricultural knowledge to younger generations and suggests
that each nation must utilize its unique resources to achieve self-sufficiency
in food production. We owe this approach to our agricultural heritage, with
over 6000 years of farming history in Europe serving as a foundation for fu-
ture practices (van Andel & Runnels, 1995). The paper ultimately argues for
a multidimensional approach that integrates ethics and economics in modern
agricultural policy and practice.

Animal source food in human diet

Meat is a rich source of essential nutrients, including high-quality protein,
vitamin B12, heme iron, and zinc. These nutrients are critical for neurologi-
cal and immune system function, growth, and overall health, particularly in
vulnerable populations. In areas where nutritional deficiencies are prevalent,
access to animal-source foods can significantly improve health outcomes by
providing bioavailable proteins that are harder to obtain from plant-based di-
ets. This is especially important for children, pregnant women, and the elder-

ly, where deficiencies can lead to severe developmental or health challenges
(Stanton, 2023).

However, high consumption of red and especially processed meat is associated
with an increased risk of chronic diseases, such as cardiovascular disease, type
2 diabetes, and certain types of cancer (Stanton, 2023). These risks have led
to growing public health concerns, prompting recommendations for reduced
meat intake in many developed countries. Balancing the nutritional benefits of
meat with its potential health risks remains a challenge for policymakers and
health professionals alike. Moreover, the environmental impact of meat pro-
duction, particularly related to greenhouse gas emissions, land use, and water
consumption, adds further complexity to the debate on sustainable diets.

In addition, meat holds significant cultural importance as a central element
in social customs and diets worldwide. It is essential to foster a dialog that
respects these traditions while promoting ethical and sustainable practices
of meat consumption. Stanton (2023) outlines the alarming threefold health
burden of malnutrition, based on FAO and WHO statistics: 1.9 billion people
are overweight or obese, 850 million suffer from chronic malnutrition, and 2



million experience hidden hunger. This malnutrition burden is closely linked
to income levels, but the cost of bioavailable proteins shows relatively lit-
tle variation. In high-income regions, 10 grams of bioavailable protein costs
around USD 0.47, while in lower-income areas, the cost is between USD 0.37
and USD 0.43 (Ederer, 2023). These figures highlight the importance of en-
suring access to affordable, high-quality protein, particularly in areas where
undernutrition is prevalent.

Figure 1. Evolution of human omnivorous diet over 4 million years (Stanton, 2023)
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The evolutionary history of humans as omnivores highlights the long-standing
importance of meat in our diet (Figure 1). Over the last 4 million years, ani-
mal foods contributed significantly to early hominin cognitive development,
starting with species like Australopithecus, which began incorporating meat
into their diet (Robertson, 2008). As a result, our digestive systems evolved to
handle a mixed diet of animal and plant foods (Figure 2). Compared to herbi-
vores, who possess long digestive tracts designed to break down plant matter,
or carnivores, who have shorter tracts suited to digesting meat, humans have
evolved medium-length tracts reflecting an omnivorous diet.



Figure 2. Comparative digestive systems of herbivores, carnivores, and om-
nivores. Humans have evolved medium-length digestive tracts suitable for a
mixed diet (Stanton, 2023)
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As animal foods became more common in the human diet, our digestive sys-
tems adapted. Today, humans possess simplified digestive tracts with only
a single acidic stomach and a non-functioning appendix, reflecting a lower
capacity for microbial digestion than herbivores. This evolutionary trajecto-
ry underscores our historical reliance on animal-source foods for nutrition,
though modern dietary patterns and lifestyles have shifted significantly.

The growing demand for meat, particularly in developing countries, is closely
linked to economic growth and urbanization. As incomes rise, so does the
consumption of animal-source foods, making it a key factor in improving
nutritional outcomes in regions plagued by undernutrition. Yet, despite this
growing demand, average meat consumption in some developing regions re-
mains below the epidemiological recommendations of 100 grams per person
per day, with some low-income areas falling below 40% of this guideline
(Ederer, 2023).

In contrast, the environmental concerns surrounding meat production have
gained increasing attention in recent years. Livestock farming is a significant
source of greenhouse gas emissions, particularly methane from ruminants. It
also contributes to deforestation, water depletion, and biodiversity loss, all



of which pose challenges for sustainable food systems. Balancing the need
for nutrient-dense animal-source foods with the environmental costs of their
production requires innovative solutions such as agroecological practices,
improved farm management, and a shift toward alternative protein sources.

GHG Challenges in Animal Production

Greenhouse gases (GHGs) play a critical role in regulating the Earth’s tem-
perature, but human activities have significantly increased their concentra-
tions, contributing to climate change. Among these gases, water vapor is the
most abundant, responsible for 60-75% of the greenhouse effect. However,
its concentration is largely controlled by natural processes like evaporation
and condensation, so human activities have little direct influence over it. Car-
bon dioxide (CO2) accounts for about 26% of global GHG emissions, driven
largely by human activities such as the burning of fossil fuels and deforesta-
tion. Its concentration has risen steadily from 345 parts per million (ppm) in
1980 to 417 ppm today, and CO2 remains in the atmosphere for a long time,
making it a major driver of long-term climate change (Wikipedia, 2024b).
Methane (CH4), though present in smaller quantities (around 1.9 ppm), ac-
counts for about 6% of global GHG emissions but is more than 25 times more
effective than CO2 in trapping heat over a 100-year period, even though it has
a shorter lifespan in the atmosphere (Wikipedia, 2024a; Myhre et al., 2013).

Linking GHGs to Animal Production

In the context of agriculture, methane is particularly important because it is
primarily produced by ruminants (such as cows, sheep, and goats) through a
process called enteric fermentation—essentially, the digestive process that al-
lows these animals to break down fibrous plant material (Patra, 2016). Meth-
ane is released when these animals burp, contributing significantly to agricul-
ture’s GHG emissions. Around 25-30% of human-caused methane emissions
come from livestock, mainly through enteric fermentation and manure man-
agement (O’Connor et al., 2024).

However, not all methane comes from livestock. About 40-50% of methane
emissions are from natural sources such as wetlands, and around 10% comes
from termites. Human activities like oil and gas extraction, landfills, and agri-
culture contribute the remaining portion. Specifically, methane from livestock
accounts for about 25-30% of global methane emissions, while oil and gas
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extraction contribute 20-30%, and landfills account for 15% (International
Energy Agency, 2023).

From an animal production perspective, methane is the most relevant GHG,
but agriculture also contributes to carbon dioxide and nitrous oxide (N20)
emissions. These come from land-use changes (like deforestation for pas-
tures), the use of synthetic fertilizers, and energy-intensive farming practices.
Agriculture is estimated to account for about 9% of total GHG emissions,
with around 3% attributed to methane produced by ruminants. In comparison,
energy production contributes about 31% of emissions in Europe and 28% in
the United States, and transportation accounts for 20% in Europe and 29% in
the United States (Majdic, 2020).

Despite these statistics, some interpretations overstate the role of livestock
in global GHG emissions. CO2 levels have shown a steady rise over the past
40 years, increasing from 345 ppm to 417 ppm today. This rise occurs in
seasonal cycles, with CO2 levels decreasing during the growing season in the
northern hemisphere and increasing outside this period. Interestingly, during
the COVID-19 pandemic, global transportation nearly halted, but this had
no significant impact on atmospheric CO2 concentrations, which continued
to rise (Cuevas et al., 2022). This observation suggests that focusing sole-
ly on reducing livestock methane emissions will not be sufficient to address
the broader issue of global warming, especially without tackling major CO2
sources like energy production and transportation.



Figure 3. Mean monthly CO, concentrations (ppm) at Izafia (red) and Mauna
Loa (black) observatories, shown under background conditions with season-
ally fitted data (blue and green, respectively) for each station. The zoomed
image highlights a slightly greater amplitude and a small lag in the seasonal
cycle at Izana (1Z0) compared to Mauna Loa (MLO) (Cuevas et al., 2022)
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Conclusion for Animal Farming

Reducing methane emissions from livestock is essential but must be part of a
broader strategy that includes other major GHG contributors. Solutions like im-
proving livestock feed efficiency, agroecological practices, and alternative proteins
can help reduce methane emissions while maintaining the critical role that live-
stock farming plays in global food security. However, efforts must also address
the more significant CO2 emissions from energy production and transportation to
make a meaningful impact on climate change rise of CO2 in the atmosphere.

Conclusion

The challenges facing modern agriculture, particularly in livestock production, re-
quire a multidimensional approach that balances ethical concerns, environmental
sustainability, and food security. The Green Deal initiatives that impose restrictions
on livestock production should be evaluated in the context of global greenhouse
gas (GHG) emissions and their impact on food security. However, addressing these
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challenges effectively will require more than just regulatory action—it calls for co-
operation and innovation across multiple sectors, from policy to farming practices.

Policymakers play a crucial role in shaping sustainable farming practices. They
should create financial incentives, such as subsidies or tax credits, to encourage
farmers to adopt regenerative agriculture and agroecological methods that improve
soil health, reduce GHG emissions, and enhance biodiversity. Incentive programs,
similar to those included in the EU’s Common Agricultural Policy (CAP), can
guide this transition. Governments should also increase investment in research and
development to improve livestock feed efficiency and explore methane-reducing
technologies, such as methane inhibitors and alternative protein sources like plant-
based or lab-grown meat. International collaboration is essential to ensure these ef-
forts are globally effective, as demonstrated by initiatives like the Global Methane
Pledge, which seeks to reduce methane emissions by at least 30% by 2030.

Farmers can also take action by adopting precision agriculture technologies to
optimize resource use, reduce waste, and minimize their environmental impact.
Technologies such as drones and satellite monitoring already offer opportunities to
improve resource efficiency in farming. Implementing sustainable livestock man-
agement practices, including improving feed quality, using methane-reducing feed
additives like red seaweed, and practicing rotational grazing, are proven strate-
gies to decrease methane emissions from ruminants. Farmers should also focus on
building resilience through local ecosystems by integrating traditional knowledge
with modern practices like agroforestry and permaculture.

Consumers have a significant role to play by promoting ethical consumption. They
can support sustainable agriculture by choosing products that are certified as ethical-
ly and sustainably produced, reducing the consumption of heavily processed meats,
and supporting certifications such as Fair Trade, Rainforest Alliance, or Certified
Humane. Additionally, supporting local food sources through programs like Com-
munity-Supported Agriculture (CSA), which connects consumers directly to local
farmers, helps reduce the carbon footprint of food production and transportation.

Passing agricultural knowledge to future generations is vital for ensuring food se-
curity and sustainability. Agricultural education should be emphasized at all levels,
from primary schools to universities, with a focus on sustainability and innovation.
Mentorship programs, scholarships, and agricultural incubators can support young
entrepreneurs in farming and agribusiness, helping to foster the next generation
of farmers. Technology transfer is equally important, particularly in developing
countries, where young farmers need access to modern tools and techniques. Pub-
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lic-private partnerships and expanded efforts by organizations like the Food and
Agriculture Organization (FAO) can help scale up sustainable practices globally.

In conclusion, the future of livestock farming requires cooperation between poli-
cymakers, farmers, and consumers to develop strategies that reduce environmental
impacts while ensuring food security. By embracing education, innovation, and
sustainable practices, future generations can continue to improve farming systems
and create a more equitable, humane, and resilient global food supply chain.
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REALITIES AND CHALLENGES IN FINANCING AGRICULTURE IN
EU: SOME INSIGHTS FROM THE ROMANIAN PERSPECTIVE

Bianca-Florentina Nistoroiu', Dumitru Nancu?, Iuliana Nicolae®, Madalina lo-
nescu®, Stefan Laurentiu Prahoveanu®, Ovidiu Condeianu®, Alina-Oana Chiva’

Abstract

The agricultural sector continues to represent a key area of economic activity with-
in the European Union (EU), providing a substantial contribution to food security,
rural development and sustainable economic growth. Access to finance represents
a significant challenge, yet an important factor in supporting innovation and im-
proving productivity within the context of the EU’s Common Agricultural Policy
(CAP) and the pursuit of sustainability goals. Agricultural financing in the Euro-
pean Union (EU) is confronted with a multitude of challenges, including the neces-
sity to adapt to evolving policy frameworks, climate impacts, and technological in-
novations. The financial landscape of Romania is less diversified than that of other
EU member states, with a corresponding reduction in the availability of credit and
financing options that are tailored to the specific needs of the agricultural sector.
The absence of specialised financial institutions dedicated to the agricultural sec-
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tor, such as cooperative banks, constrains the access of small farmers to capital.
Examining the European agricultural policy landscape, funding mechanisms, and
the role of financial institutions, the article also aims to highlight the major aspects
of Romanian policy challenges and implications for agricultural development in
the context of the EU s sectorial approaches.

Key words: agriculture, Common Agricultural Policy, investments, financing,
modernisation.

Introduction

Romanian agriculture’s integration within the European Union (EU) framework
continues to attract considerable attention, largely due to persistent financing gaps
and the sector’s struggle to modernize. Compared to other EU member states,
Romania’s agricultural industry receives substantially lower financial support per
hectare, which constrains its competitiveness and hinders growth. Many studies
(Simona, 2015; Andrei, & Radulescu, 2019; Manta et al., 2024; Ban & Buciu,
2025) argue that this underfinancing not only limits the sector’s ability to invest in
state-of-the-art technologies and sustainable practices but also affects the overall
economic progress of rural areas.

This paper’s goal is to examine and evaluate Romanian agriculture’s particular
financial difficulties in the context of the European Union (EU). This study spe-
cifically looks at the availability and efficiency of financial tools, structural fund-
ing, and support systems provided by the Common Agricultural Policy (CAP) and
the European Agricultural Fund for Rural Development (EAFRD). In doing so, it
investigates the effects of various financial methods on Romania’s rural sectors’
economic growth, resilience, and agricultural modernisation (Pirvu et al., 2022).
A significant financial gap exists in Romania’s agriculture industry, which may be
attributed to both structural barriers to financing and EU regulatory requirements.
According to studies (Von Oppenkowski et al., 2019; Falol et al., 2022), Roma-
nian farmers frequently turn to private or informal finance because official credit
alternatives are difficult to obtain, even in spite of EU funding initiatives (fi-com-
pass, 2020). To address these issues, initiatives like the CAP’s National Rural De-
velopment Program (NRDP) were created, providing targeted financial assistance
to modernize and boost agricultural competitiveness. However, research indicates
that the full impact of these activities is hampered by variables such as small farms’
lack of collateral and rural businesses’ lack of financial literacy (Dinu, Patarlagea-
nu, Chiripuci, & Constantin, 2020).
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In an attempt to address these challenges, various scholars have examined differ-
ent facets of agricultural financing. For instance, Deac, (2021) underscores how
realistic budget planning in Romanian financial statements is essential for the ju-
dicious allocation of state resources, promoting increased efficiency in public re-
source management. Meanwhile, Holubek et al. (2021) examine global trends in
financing that aim to mitigate climate change—an issue with direct implications
for agriculture, which is highly vulnerable to environmental shifts. Bachynskyi
(2021) builds on this green perspective by reviewing global experiences in stimu-
lating sustainability initiatives for farmers, drawing attention to the obstacles they
confront and the need for innovative incentive mechanisms.

Other studies have zeroed in on the EU’s own strategies and programs. Walenia
(2022) highlights the substantial budget allocated by the European Commission
for agricultural and rural development as part of the Common Agricultural Policy,
which underscores the EU’s commitment to fostering sustainability across mem-
ber states. Zlati et al. (2023) delve into financing pathways for Romanian agricul-
tural cooperatives, noting key challenges such as inflation, drought, and a lack of
viable credit options for long-term investments. Topor et al. (2023) complement
this work by focusing on the factors influencing bank loans in Romanian agricul-
ture, detailing how farm size, turnover, and borrower characteristics play pivotal
roles in securing funding.

Against this backdrop, Romania’s agricultural sector benefits from multiple fi-
nancing channels—bank loans, EU funds, and national programs. Bank loans
can be transformative for expansion and the adoption of modern farming tech-
niques, though smaller-scale farmers often struggle to meet lending requirements
(Topor et al., 2023). Romania’s agricultural investments are mostly financed by
EU structural grants, especially those obtained through the National Rural De-
velopment Program (NRDP), offers non-reimbursable support to spur agricultur-
al advancement. Although the goal of these programs is to promote sustainable
farming methods, bureaucratic hold-ups and severe compliance requirements fre-
quently compromise their efficacy by preventing timely financial availability to
rural stakeholders (Zlati et al., 2023). Absorption rates for these funds remain a
concern (Marin, 2019; Dinu et al., 2020), indicating that bureaucratic processes
and administrative barriers hamper the effective use of available resources. Public
institutions like the Agency for Payments and Intervention in Agriculture (APIA)
and the Agency for Financing Rural Investments (AFIR) play key roles in ad-
ministering funds, helping foster entrepreneurship and support newcomers in the
sector (Matei et al., 2021).
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Furthermore, due to a lack of institutional capacity and infrastructure, Romanian
agricultural sectors continue to face difficulties in fully utilizing the CAP’s mar-
ket-oriented agricultural policies and rural development strategies, which are de-
signed to boost local economies and promote sustainable land use (Mazare, 2020).
The present research explores these dynamics, offering a thorough evaluation of
the advantages and disadvantages of EU funding initiatives in meeting Romania’s
agricultural finance requirements, particularly for small-scale farms and coopera-
tives with significant development potential (fi-compass, 2020). Finally, by finding
ways to improve the responsiveness and adaptability of rural financing options,
this study adds to the conversation of bringing EU financing policies closer to the
reality of Romania’s agriculture sector (Pirvu et al., 2022). Despite these opportu-
nities, Romanian agriculture still confronts systemic hurdles, including insufficient
absorption of allocated funds and the need for forward-thinking financial policies
(Zlati et al., 2023). A more efficient rural finance system—underpinned by regu-
latory innovation, improved administration of financial services, and a strategic
focus on digitalization—could significantly bolster the sector’s productivity. Fur-
thermore, strengthening short supply chains and adding greater value in agricultur-
al production are also seen as critical next steps.

Impact of Rising Input Costs on Romanian Agriculture in the EU Context

The difficulties Romanian agriculture confronts in obtaining efficient financial
help are highlighted by this assessment, which not only clarifies current finan-
cial support methods but also identifies deficiencies. Similar to other EU nations,
Romania has relied heavily on the Common Agricultural Policy (CAP), which
has two primary pillars: direct payments and rural development funding. With a
focus on sustainability, environmental preservation, and climate adaptation, CAP’s
2021-2027 framework seeks to update support systems (Feher et al., 2020). Re-
searchers contend that despite the heightened emphasis on sustainability and eg-
uitable distribution, these policy changes might not adequately address Romania’s
particular financing gaps, especially for small farms that lack the collateral and
financial literacy required to obtain EU loans (fi-compass, 2020). Given that small-
holders, who comprise a sizable share of the agricultural labor, depend on direct
subsidies to stabilize their incomes, Romania’s agricultural industry has evolved as
a result of its reliance on CAP support.

The allocation of CAP subsidies has come under fire due to significant differences
in assistance per hectare when compared to other EU nations, which results in im-
balances that reduce competitiveness (Dinu et al., 2020). Furthermore, Romanian

16



farmers find it difficult to fulfill the strict application requirements and adhere to
EU standards, which is why the bureaucratic procedures related to CAP funding
are frequently mentioned as obstacles to effective fund absorption (Mazare, 2020).
According to scholars, Romania’s agricultural demands are more extensive than
what CAP funding can cover, especially when it comes to modernisation and cli-
mate resilience. This problem is made worse by the dearth of private investment
possibilities; research indicates that there is a shortage of easily available finance
solutions that are suited to Romania’s unique agricultural circumstances (Zlati et
al., 2023). Without more financial tools or specially designed regulations that pro-
mote both public and private investments, Romania’s agriculture industry would
find 1t difficult to reach the EU’s goals for resilience and expansion.

Figure 1: The agricultural factor income per annual work unit (AWU) for Roma-
nia and the EU average from 2015 to 2020, measured in euros.
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When comparing Romania’s agricultural factor income per annual work unit
(AWU) statistics with the EU average between 2015 and 2020 highlights the se-
rious financial difficulties Romanian agriculture faces in the larger EU context. In
order to be competitive and sustainable in the EU agricultural market, Romania
must overcome underlying structural limits, resource shortages, and budgetary
restraints, which are reflected in this income discrepancy.Romania’s agricultural
revenue per AWU increased little from 2015 to 2020, from €3,500 to €4,000. This
is still much less than the EU average, which rose from €15,000 to €16,200 within
the same time frame. Romanian agriculture’s ability to expand and adapt econom-
ically is severely hampered by the fact that the country’s per capita income is less
than 25% of the EU average. Romania’s agricultural structure, which is dominated
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by small-sized, frequently subsistence farms and lacks the scale economies and
mechanization that define many farms in Western Europe, is partially to blame for
this income disparity. Due to these systemic barriers, Romanian farmers are unable
to increase their production and raise their revenue per unit. This scenario is made
worse by their restricted access to development and agricultural finance.

The difference in income also reflects larger financial difficulties that Romanian
farmers face, especially when it comes to obtaining funding for modernisation and
productivity enhancements. Romania’s agricultural environment is dominated by
small and medium-sized farms, yet they have a difficult time getting formal credit
since it frequently needs substantial collateral, which many smallholders lack. Ru-
ral farmers’ low financial literacy further restricts their ability to take advantage of
existing lending choices, which exacerbates the financing gap and prevents them
from making investments that may raise incomes and productivity. As a result, Ro-
manian farmers are frequently unable to fully benefit from technical developments
that may enable them to catch up to their European Union counterparts in terms
of revenue. Furthermore, this income gap has not been entirely eliminated by the
Common Agricultural Policy (CAP), which is intended to promote agricultural
sustainability and competitiveness across EU member states. Although the goal
of CAP subsidies is to level the playing field, Romanian farmers receive smaller
payments per hectare as a result of the program’s distribution, which frequent-
ly benefits bigger, more established farms in Western Europe. The financial re-
sources available to Romanian agriculture are restricted by this unfairness in CAP
allocations, especially when it comes to reinvesting in farm modernisation and
resilience, which are critical for economic viability. For smaller Romanian farms,
the CAP’s intricate application processes and strict compliance standards provide
additional obstacles, making it difficult for them to get the funding they seek to
address the revenue gap. In conclusion, the difficulties and economic realities of
Romanian agriculture inside the EU framework are shown by the agricultural fac-
tor income according to AWU statistics. The significant disparity between average
agricultural earnings in Romania and the EU is a reflection of structural and finan-
cial limitations that will continue to impede Romanian agriculture’s resilience and
growth if they are not addressed. Romania may attempt to close this income gap
and increase the agricultural sector’s contribution to the national economy and the
larger EU agricultural community by putting targeted financial plans into place,
updating CAP allocations, and supporting capacity-building efforts.
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Figure 2: Price indices of the means of agricultural production, input (2020 = 100)
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Significant difficulties in controlling agricultural expenses and funding require-
ments are shown by the price indices of agricultural production inputs throughout
the European Union, with an emphasis on Romania. The cost of inputs, including
electricity, equipment, and fertilizers, increased significantly between 2020 and
2023, highlighting the price instability and rising trend of inputs that have placed
a significant financial burden on agricultural operations. To provide a consistent
starting point for analysing cost increases throughout the next years, the index was
established at a baseline of 100 for all EU nations in 2020.Input prices increased
to an index of 112 in 2021 for the entire EU, then increased to 146.98 in 2022 and
then significantly decreased to 140.12 in 2023. These variations point to a high
level of input price volatility caused by a number of variables, such as interruptions
in the global supply chain, inflationary pressures, and rising energy prices. Simi-
lar trends were seen in Romania, where input costs increased to 113.74 in 2021,
peaked at 147.13 in 2022, and then settled somewhat lower at 145.85 in 2023. This
pattern closely resembles the overall EU average, indicating that external pres-
sures on input costs are comparable for Romania’s agriculture industry to those of
other EU countries. However, the financial burden brought on by increased input
costs is exacerbated in Romania by the country’s comparatively lower baseline
agricultural revenue per worker. Romanian farmers’ ability to sustain profitability
declines when input prices rise quickly without a matching growth in agricultural
revenue, and producers seek to offset rising costs by seeking loans. This situation
highlights Romania’s need for sufficient and easily available financial assistance
to close the gap between rising input costs and stagnating revenue levels. The gap
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in available capital for necessary agricultural investments and operating expenses
widens as a result of Romania’s input costs rising by over 47% between 2020 and
2022, which has an impact on the long-term viability and competitiveness of Ro-
manian agriculture.

Agricultural output, financial dynamics and structural changes
in the agricultural sector

The reality of funding agriculture in Romania in light of growing input prices ne-
cessitates certain policy measures. Increased financial assistance in the form of
subsidies, low-interest loans, and credit availability may enable farmers to handle
these increased expenses without sacrificing output. To guarantee that less eco-
nomically resilient nations like Romania are not disproportionately impacted by
growing costs, policy changes at the EU level—specifically within the Common
Agricultural Policy (CAP)—are also essential. Romanian farmers might be able
to acquire the money they need to deal with these financial strains if CAP funds
were increased or if targeted subsidies were created specially to address input cost
increases. Given the realities of financing agriculture in Romania and the rising
cost of inputs, certain policy actions are required. Farmers might be able to manage
these higher costs without compromising productivity with more financial support
in the form of subsidies, low-interest loans, and credit availability.

Figure 3: Values at current prices of the agricultural production in some Eu-27
countries
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Changes in EU policy, particularly in the Common Agricultural Policy (CAP), are
also necessary to ensure that less economically robust countries like Romania are
not disproportionately affected by rising expenses. If CAP funding were raised or
if specific subsidies were developed specifically to address increases in input costs,
Romanian farmers would be able to obtain the finances they require to cope with
these financial difficulties.

Putting a particular focus on Romania’s performance in comparison to other EU
nations, the economic accounts for agriculture at current prices from 2020 to 2023
show the financial magnitude and growth of agricultural output within the EU.
With a rise from €16,824.18 million in 2020 to €25,565.83 million in 2023, Ro-
mania’s agricultural production values demonstrate a noteworthy development
trajectory that reflects the nation’s agricultural potential as well as the difficulties
in maintaining and funding this expansion.

The agricultural economic production of the EU as a whole increased significantly,
from €415,190.60 million in 2020 to €537,128.28 million in 2023. Although some
nations saw more noticeable improvements than others, this expansion reflects a
larger trend of rising agricultural production throughout member states. With a
growth rate higher than that of several EU nations, Romania’s performance indi-
cates a significant expansion in its agricultural sector, probably fuelled by favor-
able crop production conditions, growing global demand, and regional policy ini-
tiatives to support food security and rural development. However, this expansion
also highlights the structural and financial barriers Romanian farmers confront in
fulfilling rising output needs.A combination of resilience and vulnerability may be
seen in Romania’s agricultural production growth. Despite demonstrating the abil-
ity to increase output, the agricultural industry is nevertheless financially limited
in comparison to its peers in Western Europe. For example, the output of France,
Germany, and Italy, each of which had output figures more than three times higher
in 2023, dwarfs Romania’s. These differences highlight the continuous financial
obstacles Romania must overcome to catch up to better developed agricultural
industries in Western Europe. Compared to these nations, Romania’s economic
output per unit of agricultural land and labor is comparatively lower, which em-
phasizes the country’s restricted access to high-value crop production capacity,
financing for modernisation, and innovative agricultural technology.

The Common Agricultural Policy (CAP) at the EU level offers subsidies meant to
promote rural resilience and agricultural productivity in all of its member states.
However, the distributional processes that frequently favor larger and more devel-
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oped agricultural economies restrict the efficacy of CAP in assisting Romanian
agriculture. Although Romania depends heavily on CAP funding, the amount is
still not enough to completely close the output gap with the EU average. A re-
assessment of CAP allocation might better assist nations with quickly emerging
sectors, guaranteeing that they receive the financial resources required to compete
on a more equal playing field, especially in light of Romania’s development po-
tential and recent improvements in agricultural output.In conclusion, the data on
Romania’s agricultural economic accounts at current prices highlights the nation’s
achievements as well as the ongoing financial challenges it faces inside the EU.
While Romania’s rising output is encouraging, it also emphasizes the need for
more reliable and easily available funding to support and accelerate growth. By
addressing these issues with specialized funding, CAP allocation adjustments, and
investments in agricultural infrastructure, Romania’s agricultural sector would be
strengthened, putting it in a position to contribute more significantly to the EU’s
agricultural economy and boosting the financial stability of its farmers.

Figure 4: Financial dynamics in the agriculture sector, 2010-2020
2010, 2013, 2016 and 2020
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The financial dynamics and structural changes in the agriculture sector are illu-
minated by the statistics on farm indicators across EU member states from 2010
to 2020, which show both growth and enduring differences in economic output.
Compared to other Western European nations, Romania’s agricultural industry de-
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veloped at a slower rate, from €9.87 billion in 2010 to €12.09 billion in 2020. This
highlights the structural and financial obstacles Romanian farmers confront inside
the EU framework. From €287.6 billion in 2010 to €359.98 billion in 2020, the
agricultural economic worth of the European Union as a whole increased steadily.
This growth is a result of EU-wide investments in technology, policy-driven assis-
tance, and improvements in agricultural production.

Nonetheless, significant differences across member states are concealed by this
overall development. Western European nations like France, Germany, and Ita-
ly have continuously produced more agricultural goods; in 2020, France’s agri-
cultural output reached €64.32 billion, while Italy’s was €56.62 billion. Romania
and other Eastern European nations, on the other hand, had relatively moderate
improvements, highlighting the difficulties these economies confront in reaching
similar levels of agricultural output and financial stability.

The comparatively moderate agricultural expansion in Romania highlights a num-
ber of financial and structural constraints in the country’s farming industry. Small
and medium-sized farms, many of which are subsistence or semi-subsistence
farms, make up the majority of the nation’s agricultural landscape. These farms
frequently lack the financial resources, technical infrastructure, and economies of
scale that bigger, commercially orientated farms in Western Europe have easier
access to. Romania’s capacity to compete on an equal footing with bigger agricul-
tural economies is hampered by the ensuing disparity in productivity and econom-
ic output per hectare. Lower rates of investment in modernisation and technical
advancements, as well as restricted access to cash and financing options catered to
smaller farms’ requirements, further exacerbate this discrepancy.

Additionally, the figures show that although Romania’s agricultural industry has
expanded, its rate of growth has lagged behind the EU’s inflationary pressures
and growing input prices. The cost of basic inputs like gasoline, fertilizer, and
equipment is rising for Romanian farmers, which reduces their profitability. These
growing expenses put additional burden on the industry and limit reinvestment
possibilities that may improve resilience and efficiency in the absence of sufficient
access to finance or targeted subsidies. The Common Agricultural Policy (CAP) is
elementary in this situation as it aims to level the playing field, but distributional
biases that frequently favor larger agricultural economies in the EU hinder its abil-
ity to promote Romanian agriculture. As a result, the CAP’s influence on Romania
is limited, depriving smaller farms of the funding they need to invest in productive
upgrades and offset growing expenses.
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Conclusions

From Romania’s perspective in particular, the EU’s support of agriculture high-
lights a complicated interplay of structural, policy, and economic issues. Roma-
nia’s agricultural industry is nevertheless limited by restrictions that prevent it
from making the most of the EU’s Common Agricultural Policy (CAP), which
offers vital support for agricultural modernisation and sustainability. Romanian ag-
riculture confronts fundamental challenges, including the predominance of small-
scale farms and restricted access to formal financial instruments, notwithstanding
recent favorable development trends. Compared to other EU nations, Romania’s
financial environment is less varied, and the lack of specialized agricultural finan-
cial institutions makes the financing gap worse. Romania’s competitiveness in the
EU agricultural market is hampered by this restriction, which also impacts farm-
ers’ capacity to engage in essential modernisation initiatives.

Romanian farmers are under more strain due to price volatility and rising input
prices, which exacerbates their financial obligations in the absence of adequate
revenue growth. The viability of smallholder farms is threatened by rising input
costs as well as limited access to financing and subsidies. The strict compliance
requirements of CAP financing, which sometimes penalize smaller farmers, exac-
erbate these problems. Notwithstanding the endurance and adaptability shown by
Romania’s agricultural industry, fundamental changes are required for the future,
especially with regard to funding and policy modifications. The difference in pro-
ductivity and income levels between Romania and Western European countries
highlights the necessity of more focused, increased assistance for Romania’s agri-
culture industry in order for it to reach its full potential and make a larger contribu-
tion to the EU’s agricultural production.

Romania must address these urgent issues with a multipronged strategy that in-
cludes financial innovation, capacity-building programs, and targeted governmen-
tal assistance to increase the agricultural sector’s resilience and production. First
and foremost, changes to the CAP framework are necessary to guarantee a more
equitable allocation of subsidies that particularly attend to the needs of smaller and
less financially stable farmers. Adjusting CAP subsidies to include smallholder
farms more inclusively might improve their financial resilience and allow them to
compete more fairly with larger, more established agricultural firms within the EU,
claim Pirvu et al. (2022). Furthermore, Romanian farmers’ access to money would
be greatly increased by the establishment of specialized agricultural financing or-
ganizations like cooperative banks or rural credit unions. Given the erratic and sea-
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sonal nature of agricultural income, these organizations may offer flexible credit
choices and low-interest loans (Dinu et al., 2020). These programs would aid in
closing the funding gap, especially for small and medium-sized farms who are
unable to obtain traditional finance because of the high requirements for collateral.
According to research by Fi-compass (2020), microfinance and customized credit
facilities have the ability to close these gaps and increase rural farmers’ access to
and affordability of financing.

Furthermore, funding financial literacy and capacity-building initiatives is essen-
tial. According to Zlati et al. (2023), rural farmers who possess greater financial
literacy may be better equipped to utilize available funds and more skilfully han-
dle the intricate needs of CAP. Romanian farmers would benefit from training
programs that emphasize sustainable agricultural methods, grant application pro-
cedures, and financial management in order to optimize the use of both public
and private funding sources. The creation of public-private partnerships may also
encourage private sector investment in agriculture, which would improve access
to contemporary agricultural technology and promote innovation. According to
Mazare (2020), these collaborations may encourage funding for initiatives like
digital agriculture, precision farming, and climate-resilient methods. These part-
nerships would eventually contribute to a more sustainable and productive agricul-
tural sector by giving Romanian farmers the instruments and resources they need
to adjust to environmental challenges and market demands.
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CHALLENGES AND OPPORTUNITIES FOR RURAL TOURISM IN
THE GENERAL PUEYRREDON DISTRICT (ARGENTINA)

Graciela Benseny*

Abstract

The district of General Pueyrredon (Argentina), with Mar del Plata as its main
city, has a large peri-urban territory with scenic, agricultural and cultural
characteristics that favour Rural Tourism, based on local cultural traditions
and contact with nature. In recent decades, it has become a strategy for eco-
nomic diversification that promotes sustainable development and careful man-
agement of the effects of touristification, which can lead to the commodification
of culture and the loss of local identity. The aim is to explore the opportunities
and challenges of Rural Tourism in the district of General Pueyrredon, analys-
ing its relationship with sustainable development and the implications of tour-
istification in the region. An exploratory and descriptive study is carried out,
consulting bibliographic, documentary, graphic and virtual sources, taking as
a case the Estancia Santa Isabel, whose productive diversification allows its
positioning as an innovative reference of Rural Tourism.

Key words: Rural Tourism, Sustainable Development, Touristification, Es-
tancia Santa Isabel (Argentina).

Introduction

Interest in nature and rural culture favors the development of Rural Tourism,
based on the revaluation of traditional agriculture and culture. It acts as a
complementary alternative to agricultural activities, diversifies and increas-
es income, reinforces traditions, practices and local knowledge. It requires
careful management of the effects of touristification, which can generate the
commercialization of culture and the loss of local identity.

In Argentina it has been developing since 1990, as a consequence of politi-
cal changes that cause a strong increase in taxes on agricultural activity and
social transformations in rural areas. Under these conditions, a new rurality
emerges, understood as the multifunctionality of rural spaces, the incorpora-
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tion of tourist and recreational functions, complementing the main agricul-
tural and livestock activities. Rural Tourism is positioned as a second activity
and economic alternative, which allows the diversification of uses and gener-
ates different income.

In the words of Barrera (2006), the modification of the traditional productive
function arises with the incorporation of non-agricultural activities and the
possibility of entering into the provision of services, generating new commer-
cial alternatives, which aspire to the diversification of risk and the generation
of additional income to that of agriculture. Craviotti (2007) states that this new
productive scenario generates an increase in the linkages of agriculture with
other sectors and the increase of non-agricultural occupations of rural inhab-
itants, which stimulates an increase in the levels of pluriactivity of the sector.

In the vast territory occupied by Argentina, different estancias, fields, farms
and smallholdings receive tourists all year round who seek contact with nature
and to participate in agricultural activities. The district of General Pueyrredon
(Argentina), with Mar del Plata as its main city, has a large peri-urban territo-
ry with landscape, agricultural and cultural characteristics that favor the de-
velopment of Rural Tourism, promoting the revaluation of traditions and con-
tact with nature. The new activity requires the adaptation of existing facilities,
preserving the cultural imprint that characterizes each type of agricultural
exploitation; and offers contact with nature, carrying out and participating in
daily country activities, such as horseback riding, carriage rides, walks, flora
and fauna recognition, preparation of artisanal gastronomy (cheeses, sausag-
es, sweets), and tasting native food (empanadas and barbecue), accompanied
by a good wine (Barrera, 2006). In recent decades it has become a strategy for
economic diversification that promotes sustainable development and requires
careful management of the negative effects of touristification, which can lead
to the commercialization of culture and the loss of local identity.

The objective of the research focuses on the analysis of the challenges and
opportunities of Rural Tourism in the district of General Pueyrredon, ana-
lyzing its relationship with sustainable development and the implications of
touristification in the region. An exploratory and descriptive study is carried
out, with a qualitative methodological approach, based on the collection of
data arising from descriptions and observations, and applied to a case study
focused on Estancia Santa Isabel (General Pueyrredon District, Argentina),
whose productive diversification allows its positioning as an innovative ref-
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erence for Rural Tourism. Different data collection techniques are selected:
semi-structured interviews with qualified informants from the public and pri-
vate tourism sector; observation and field visits with semi-structured guides;
review and critical analysis of bibliographic and documentary sources; con-
tent analysis in photographs and videos; and consultation of websites of offi-
cial tourism organizations and the private sector.

It is expected that this study will contribute to the development of programs
and projects that promote Rural Tourism as an alternative for sustainable de-
velopment, based on a territorial approach, taking advantage of the potential
and strengthening local identity.

Rural Tourism and Sustainable Development

To explain the meaning of Rural Tourism and Sustainable Development, the
terms are defined: Tourism, Tourist Space and Rural Space, to then reflect on
the contribution of this tourism modality to local development.

According to the World Tourism Organization (UNWTO), “Tourism is a so-
cial, cultural and economic phenomenon that involves the movement of peo-
ple to countries or places outside their usual environment for personal, pro-
fessional or business reasons, and for a consecutive period of time of less than
one year” (www.unwto.org). It includes the activities carried out by people
during their trips, for a consecutive period of less than one year, for pleasure,
business or other purposes. It integrates all types of motivations (linked to
work and the economic system in general) and different types of accommoda-
tion (collective or individual), strengthening the relationship between tourism
and territory.

Lépez Trigal (2015:228) defines tourist space as “that portion of geographic
space in which socio-spatial practices related to leisure, recreation and tourism
activities are carried out”. It is a real and virtual space, linked by practices of
tourist agents and the people directly and indirectly involved in them (local res-
idents and travelers). The tourist space is made up of sites (scenarios of tourist
practices), areas (according to different scales of analysis) and flows (tourist
flow). It is virtual because it includes spaces dreamed of or thought of as po-
tential touristification, any mental construction about places (subjective dimen-
sion), as well as the growing presence of tourism in the virtuality of cyberspace.
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Rural space “is a type of geographic space resulting from the different uses and
exploitations, not only agricultural, that rural and urban societies make of it”
(Lopez Trigal, 2015:226). It is located outside the urban limits and responds to
a question of territorial organization in relation to the different functions that
society attributes to each space. Traditionally, it was characterized by the pres-
ence of inhabitants specialized in agricultural activities, with a low population
density, sociocultural homogeneity of its inhabitants, less differentiation, social
stratification and social mobility, with more closed systems of social interac-
tion. Nowadays, the classic opposition between town and country is tending to
disappear, with a fragile frontier between rural and urban space, which allows
the introduction of the concept of rururban and the idea of a new rurality where
agricultural and livestock exploitation are confused and coexists with tourist
and recreational activities, natural resources, cultural heritage, landscapes and
local identities are valued, reflecting a continuity of urbanization in the multi-
functional rural territory (Barrado and Calabuig, 2001).

This is how Rural Tourism emerged, which according to the WTO “is a tour-
ism activity where the visitor’s experience is related to a wide spectrum of
products linked to nature activities, agriculture, rural lifestyle and culture,
fishing with rod and visiting places of interest” (www.unwto.org). It is based
on the countryside as a resource and on the search for tranquility by people
who live in urban areas and a space to dedicate themselves to outdoor recre-
ational activities (Jafari, 2000). It uses a rural house or hotel as accommoda-
tion, with the option of developing complementary activities in the natural
environment, such as hiking, horseback riding, agro-tourism, green tourism,
ecotourism, hunting tourism, among others.

It is an alternative modality to the conventional tourism, with a strong focus
on and awareness of the environment, values and local culture, together with
recreational practices of leisure and free time outside the urban limits. The
rise of this modality is associated with changes in the preferences of tourists;
and due to its social and territorial effects, it plays a fundamental role as an
instrument of local development (Lopez Trigal, 2015).

Challenges and opportunities for Rural Tourism in Argentina

In Argentina, Rural Tourism is presented as a sustainable tourism alternative
that promotes the balanced development of rural territories, respecting their
natural and cultural resources, and contributing to the well-being of local
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communities. This tourism modality seeks to guarantee a harmonious rela-
tionship between visitors, hosts and the rural space; and allows recreational
and accommodation practices, which can represent a challenge or opportunity
in the development of sustainable Rural Tourism.

It presents the following challenges:

- Lack of definition and classification of rural space which complicates the
promotion and planning of Rural Tourism.

- Demographic challenges, depopulation of rural areas, lack of basic services
(infrastructure, transportation, communications), limited accessibility.

- Heritage preservation versus development, need to balance tourism de-
velopment with conservation of natural and cultural heritage.

- Unplanned exploitation leads to resource degradation and loss of authenticity.
- Seasonality, dependence and tourist specialization.

- Excessive commercialization, overcrowding and disappearance of cul-
tural and environmental values.

- Installation of foreign companies attracted by the potential of the area
and loss of benefits for the local population.

Rural Tourism offers the following opportunities:

- Economic and cultural revitalization, and income diversification.
- Flexibility, adaptation of the offer to the characteristics of the territory.

- Conservation of the environment, sustainable tourism management of
natural resources and landscapes, promotion of responsible practices and
preservation of the rural environment and local culture.

- Alternative to decongest saturated urban spaces and redistribute eco-
nomic benefits to rural areas.

- Direct contact with nature and local culture.
- Authentic and personalized tourist modality.
- Promotion of craftsmanship and local production.

Rural Tourism is an economic alternative to agricultural activities, it prevents
migration to urban areas and reduces the exclusive dependence on the agri-
cultural sector. It generates employment, contributes to improving the quality
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of life of the rural population and stimulates local development. The chal-
lenge is based on proper planning that avoids overcrowding and loss of tradi-
tional values, the entry of exogenous capital and the reduction of benefits for
the local community.

General Pueyrredon District (Argentina). Santa Isabel Ranch

The General Pueyrredon District is located in the southeast of the province of
Buenos Aires, Argentina. Its geographic coordinates are 38°00'S 57°33'W. It
is bordered to the northwest by the Balcarce District, to the northeast by the
Mar Chiquita District, to the southeast by the Argentine Sea, to the southwest
by the General Alvarado District. The total surface reaches 1.460,74 km?, of
which 245,48 km? correspond to the urban area and 1.215,26 km? to the ru-
ral space, it has 47 km of coastline. It is crossed by provincial routes 11 (La
Plata/Miramar), 88 (Mar del Plata/Necochea) and 229 (Mar del Plata/General
Villegas) and Highway 2 (Mar del Plata/Ciudad Auténoma de Buenos Ai-
res). It has a Railway-Automotive Station (with 29 weekly railway services
and a bus station where more than 50 companies operate); an Astor Piazzola
International Alternative Airport (6 aviation companies with more than 130
weekly services) and an artificial deep-water port (with a fishing, recreational
and tourist mooring sector).

According to data published by the National Institute of Statistics and Census
(INDEC), there are 667,082 inhabitants in 2022, distributed in 350,607 women
and 316,475 men, with a population density of 456.9 inhabitants/km?. Mar del
Plata (founded in 1874) is the main city and main tourist destination in Argen-
tina, with strong summer demand, receiving 8,500,000 tourists a year. It has
9 smaller localities (urban settlements dispersed in the rural urban space with
2000 inhabitants: EI Marquesado, Chapadmalal, El Boqueron, Santa Paula,
Sierra de los Padres, La Peregrina, Estacion Camet, El Casal and Batan). The
foundational area is located in the central coastal zone of the city, with exten-
sions to the north and south. The rural area borders the urban area (Figure 1).

In Argentina, the process of land occupation originates with the Spanish con-
quest and the creation of the Viceroyalty of the Rio de la Plata (1776) with its
capital in Buenos Aires, where the port of the same name was consolidated as a
colonial trade route. A military campaign began to expand the frontiers and ad-
vance on the native peoples, with a strategy of territorial occupation based on
the ranch or estancia (large extensions of land granted to a person or religious
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order) for agricultural and livestock exploitation. Many of these estancias are
in the hands of powerful families of the ‘Bell Epoque’ in Argentina.

Figure 1. Study area
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Source: Own elaboration with QGIS v. 2.18 software and Google Satellite.

The estancias were born as a self-sustainable economic unit, with the capacity
to supply, defend and solve problems. It was made up of different buildings,
both for the permanent and temporary population, facilities for animals and
agricultural machinery, a school, a chapel and housing. The main house is
called “casco” and was designed in European architectural styles, imitating
French palaces, with gardens designed by landscapers, with fountains and
artificial lakes. Each owner competed with his peers and highlighted the most
sumptuous and beautiful design. These old estancias, full of history and se-
crets, have been incorporated into the accommodation offer from the 1990s,
promoting the consolidation of Rural Tourism.

The district of General Pueyrredon preserves several estancias, although they
have a smaller surface area due to the succession process of property division,
they still preserve the agricultural and livestock production and the gaucho
traditions. Estancia Santa Isabel is located 20 km from the centre of Mar
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del Plata. It was part of the Chapadmalal Estancia with a surface of 25,500
hectares, whose owner José Martinez de Hoz introduced technology and in-
novation in the field and in the breeding of horses, livestock and agriculture,
being his animals recognised in the most demanding markets of London and
Paris. When he died (1888), his son Miguel Alfredo received 12,500 hectares
with the original farmhouse, the horse and cattle breeding farm; his other son
Eduardo received 13,000 hectares dedicated to agriculture, horse and cattle
breeding, which he called Santa Isabel. The following heirs divided the ranch
and since 1996 the farmhouse, together with 600 hectares, has belonged to the
Estrada Mora family, who remodeled the facilities and added new buildings
for accommodation and sports facilities.

In 2009 they started a wine project, introducing vine plants brought from
Italy, in an experimental area of 10 hectares located 6 km from the coast,
under the influence of a temperate oceanic climate. Under the name Bodega
Trapiche Costa & Pampa they offer different varieties: Carmenere, Cabernet
Franc, Merlot, Syrah, Pinot Noir, Chardonnay, Sauvignon Blanc and Semi-
llon. It is the first experimental winery located on the edge of the Argentine
Sea, where the maritime climate and the properties of the land are combined,
allowing the cultivation of the vines and the development of a new industry,
which is added to the agricultural and livestock activities, the organization of
events held in three multipurpose rooms and the possibility of staying in the
old part of the Santa Isabel ranch.

Conclusions

In Argentina, Rural Tourism has promoted the multifunctionality of the agri-
cultural sector and the pluri-activity of its actors, acting as a complement to
primary activities and revaluing local culture, traditions, practices and local
knowledge of the territories. Although there is a wide range of establishments,
it is possible to group them into two categories according to the surface area
devoted to agricultural production and the modalities of service provision.
On the one hand, there are the large estancias specialized in cattle breeding
and agricultural exploitation, whose historic centers have a strong heritage,
architectural and landscape value and have been refuntionalized to provide
accommodation and a wide range of recreational and sporting activities. On
the other hand, there are also smaller enterprises dedicated to agricultural
exploitation and farm animals (farms, farmsteads, country houses), where the
owner acts as host to the visitor, and which are more closely linked to agro-
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tourism. In recent years, the wine industry has been incorporated into Rural
Tourism, adding winery tourism as a new alternative linked to nature.

Rural Tourism in the General Pueyrredon District is presented as an opportu-
nity to promote sustainable development, boost the local economy, diversify
productive activities, preserve heritage and decentralize the tourist offer lo-
cated on the coast of the foundational area. However, it faces challenges re-
lated to the lack of a definition of rural space, the provision of infrastructure,
and the search for a balance between conservation and development, avoiding
overcrowding and the loss of traditional values. Addressing these challenges
requires comprehensive planning to maximize the potential of Rural Tourism
and ensure its sustainability.

In this context, Estancia Santa Isabel is witness to the historical process of
colonization and land appropriation, as well as the evolution of traditional
families dedicated to agriculture and livestock exploitation. The ranch house
symbolizes the architectural past and represents a cultural element that allows
the reproduction of the traditional way of life of the Argentinean landowners.
However, due to the fragmentation of land and the reduction of the estancia’s
surface area, in recent years it has diversified its production, incorporating
the cultivation of grapes and the production of wines in a coastal area, with
a strong influence of the temperate oceanic climate. The challenge to the at-
mospheric conditions favored the development of the new industrial activity
and the productive diversification, allowing its positioning as an innovative
reference of Rural Tourism in the district of General Pueyrredon (Argentina).
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THE IMPACT OF THE EU EMISSIONS TRADING SYSTEM (EU ETS)
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Abstract

The aim of this review was to analyse the European Union Emissions Trading
System (EU ETS) and its indirect effects on agriculture. While the EU ETS tar-
gets major industries like energy and manufacturing, agriculture is not directly
regulated, yet the sector is impacted by rising energy, fuel, and fertilizer costs
due to carbon pricing. The increased financial burden may strain farmers, par-
ticularly small-scale producers, who may struggle with higher production costs.
Additionally, the introduction of the Carbon Border Adjustment Mechanism
(CBAM) could intensify global competition for EU farmers, especially those
producing carbon-intensive products. Although sustainable practices like car-
bon sequestration offer potential benefits, many farmers may lack the resources
or technology to implement them. The review highlights the need for targeted
support to help farmers transition to low-carbon practices without compromis-
ing their economic viability, ensuring that EU agriculture can remain competi-
tive while contributing to the EU'S climate goals.

Key words: EU Emissions Trading System (EU ETS), carbon quotas, agriculture,
climate policy, Carbon Border Adjustment Mechanism (CBAM).

Introduction

Carbon quotas refer to mechanisms designed to limit the total amount of carbon
dioxide (CO2) or greenhouse gas emissions allowed by certain sectors of the econ-
omy. In the European Union (EU), carbon quotas are part of broader efforts to
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reduce overall emissions and meet climate targets, such as those established under
the Paris Agreement (United Nations Framework Convention on Climate Change,
2015) and the European Green Deal (European Commission, 2019). The primary
tool for regulating carbon emissions in the EU is the European Emissions Trad-
ing System, EU ETS (European Parliament and Council of the European Union,
2003). The European Union Emissions Trading System (EU ETS) is a corner-
stone of the EU’s climate strategy, designed to reduce greenhouse gas emissions
through a market-based, cap-and-trade mechanism. Since its inception in the year
2005, the EU ETS has progressively expanded, targeting major emitting sectors
such as energy production, manufacturing, and aviation, with the goal of driving
long-term emission reductions. Although agriculture is not directly included in the
system, the agricultural sector is significantly affected by the EU ETS through in-
direct channels, such as rising energy and fuel costs, increased fertilizer prices, and
evolving sustainability incentives. The introduction of carbon quotas aims to fos-
ter green innovation, meet ambitious climate targets, and stimulate investments in
low-carbon technologies across industries. This review analysis the main charac-
teristics, rationale, legal framework, and implementation timeline of carbon quotas
under the EU ETS, with a focus on their potential effects on the agricultural sector.
Through a detailed analysis, it highlights the opportunities and challenges faced
by farmers as they navigate the shifting landscape of carbon pricing, sustainability
practices, and regulatory frameworks.

The main characteristics of Carbon Quotas (EU ETS)

The main characteristics of Carbon Quotas, European Emissions Trading Sys-
tem, EU ETS (European Parliament and Council of the European Union, 2003)
are as follows:

Cap-and-Trade System

The European Union Emissions Trading System (EU ETS) implements a com-
prehensive cap-and-trade structure that sets a specific limit, or cap, on the total
greenhouse gas emissions allowed within particular sectors. This cap is not static;
it is systematically lowered over time, which is indicative of the EU’s commitment
to achieving long-term climate goals. The gradual reduction of the cap is crucial
to ensuring a consistent and significant decline in overall emissions across partic-
ipating sectors.

Emission allowances
Within the framework of the EU ETS, individual companies and sectors receive
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a designated number of emission allowances, commonly referred to as quotas.
Each allowance authorizes the emission of one tonne of carbon dioxide (CO-) or
its equivalent in other greenhouse gases. This system incentivizes companies to
monitor and reduce their emissions. If a company manages to reduce its emissions
below its allocated allowance, it can sell its unused permits on the carbon market,
thereby generating additional revenue. This trading mechanism promotes effective
resource allocation and encourages companies to strive for greater efficiency in
their operations.

Market flexibility

One of the core principles of the EU ETS is its emphasis on market flexibility,
which enables businesses to determine the most cost-effective approach to re-
ducing emissions. Companies that encounter high costs associated with emission
reductions have the option to purchase allowances from others that can achieve
reductions at a lower expense. This dynamic creates a financial incentive for over-
all emission reductions within the market, as it allows for a more economically ef-
ficient distribution of resources. Ultimately, this flexibility encourages innovation
and investment in cleaner technologies.

Sectors included in quotas

The EU ETS primarily targets large emitters across critical sectors such as elec-
tricity generation, manufacturing, aviation, and other industrial activities. As such,
these sectors are held accountable for their emissions and play a pivotal role in
the EU’s climate action plan. Although agriculture is not directly regulated under
the EU ETS, it is important to acknowledge that indirect effects can still emerge.
Changes in energy prices and increased costs for fertilizers, driven by the emis-
sions trading system, can significantly impact the agricultural sector, thus creating
a broader ripple effect throughout the economy. This interconnectedness highlights
the necessity for collaborative efforts across all sectors to meet overall emissions
reduction targets.

The reasons for introduction of Carbon Quotas (EU ETS)

The EU Emissions Trading System, EU ETS (European Parliament and Council
of the European Union, 2003) was established as a cornerstone of the European
Union’s strategy to combat climate change and meet its greenhouse gas (GHG)
reduction commitments. This initiative is closely aligned with the objectives
set forth in the Paris Agreement (United Nations Framework Convention on
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Climate Change, 2015), which aims to curb global warming and promote sus-
tainable development, as well as the EU Green Deal (European Commission,
2019)., an ambitious framework designed to make Europe the world’s first
climate-neutral continent by the year 2050.

The EU ETS was purposefully crafted to introduce a market-based mecha-
nism for emissions reduction by implementing a carbon pricing system. By
placing a financial cost on carbon emissions, it incentivizes businesses and
industries to seek out innovative solutions and invest in advanced low-carbon
technologies. This approach not only encourages environmentally responsible
practices but also stimulates economic growth within the green technology
sector, facilitating a significant transition towards a more sustainable and re-
silient economy. Furthermore, the EU ETS is integral to supporting the 2030
Climate and Energy Framework (European Commission, 2014), which aims
for at least a 40% reduction in greenhouse gas emissions by 2030 compared to
1990 levels. This framework provides a clear path for a gradual and sustained
transition to a low-carbon economy. It also aligns with the overarching goals
of the European Green Deal (European Commission, 2019), which sets forth
a bold ambition of achieving net-zero emissions for all EU member states by
2050, ensuring a sustainable environment for future generations while main-
taining economic stability. Through these comprehensive measures, the EU
ETS not only establishes a transparent and effective system for emissions trad-
ing but also underscores the EU’s commitment to global leadership in climate
action and sustainable development.

The rationale behind the Carbon Quotas (EU ETS)

The establishment of carbon quotas and the implementation of carbon pricing
mechanisms, such as the EU Emissions Trading System, EU ETS (European Par-
liament and Council of the European Union, 2003) represent a crucial element of a
comprehensive strategy aimed at addressing climate change and fostering sustain-
ability. This initiative was driven by several interrelated goals as follows:

Encourage emission reductions

The core idea behind imposing a price on carbon is to create robust financial
incentives for businesses to actively reduce their greenhouse gas emissions. This
can be achieved through various means, including the adoption of advanced tech-
nological innovations, enhancements in energy efficiency, and the transition to
low-carbon alternatives. By making emitting carbon dioxide more costly, firms
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are motivated to invest in cleaner technologies and practices that will lower their
carbon footprint, ultimately contributing to the overall reduction of emissions.

Meet climate targets

The European Union has established ambitious climate goals, notably aiming for
climate neutrality by the year 2050. To effectively track and ensure progress toward
this goal, the EU has set interim targets, such as reducing emissions by 55% com-
pared to 1990 levels by 2030. These targets serve not only as benchmarks for mea-
suring the success of policies like the EU ETS but also as a call to action for mem-
ber states and industries alike to intensify their efforts in mitigating climate change.

Promote green innovation

Carbon pricing serves as a catalyst for fostering green innovation by stimulating
investment in renewable energy sources, cleaner production techniques, and en-
ergy-efficient solutions. This creates a dynamic environment that encourages re-
search and development in sustainable technologies, which are essential for tran-
sitioning to a green economy. As businesses strive to comply with carbon pricing
regulations, they are more likely to explore innovative practices that not only help
reduce emissions but also enhance their competitiveness in a rapidly evolving
market.

Prevent carbon leakage

One significant challenge in implementing stringent climate policies is the risk of
carbon leakage, which occurs when carbon-intensive industries relocate to regions
with less stringent environmental regulations. To mitigate this risk, the European
Union has introduced the Carbon Border Adjustment Mechanism (CBAM). This
mechanism ensures that industries outside of the EU face similar carbon pricing,
thereby creating a level playing field. By doing so, the EU aims to prevent the poten-
tial negative impact on its industries while encouraging global climate action, there-
by fostering a more equitable international approach to reducing carbon emissions.

The legal framework of Carbon Quotas (EU ETS)

The legal foundation for the implementation of carbon quotas under the Emis-
sions Trading System (EU ETS) is established by Directive 2003/87/EC of the
European Parliament and Council, enacted on 13 October 2003 (European
Parliament and Council of the European Union, 2003). This directive introduces
a framework for trading greenhouse gas emission allowances within the EU and
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amends Council Directive 96/61/EC. As the cornerstone of the EU Emissions
Trading System (EU ETY), it sets the rules for carbon quotas (emission allow-
ances) and governs the trading of these allowances across the EU. The directive
has undergone various amendments to adapt to new climate targets and regu-
latory reforms, including those associated with the Paris Agreement (United
Nations Framework Convention on Climate Change, 2015) and the European
Green Deal (European Commission, 2019).

Subsequent Amendments are as follows:
- Directive 2009/29/EC (amending 2003/87/EC)

This amendment introduced significant reforms to the EU ETS, which included
tightening the emissions cap, expanding the system’s scope to cover more sectors,
and increasing the proportion of allowances auctioned.

- Directive 2018/410/EU (amending 2003/87/EC)

As part of the EU Climate and Energy Framework, this amendment established the
Market Stability Reserve (MSR) to address the surplus of allowances in the market
and ensure alignment with the EU’s climate goals for 2030.

- Directive (EU) 2021/1119 (European Climate Law)

This directive established the EU’s legally binding target for climate neutrality by
the year 2050 and set the stage for further reforms of the EU ETS to align with the
EU Green Deal (European Commission, 2019) and the Fit for 55 package.

Implementation timeline of Carbon Quotas (EU ETS)

The European Union Emission Trading System (EU ETS) was officially initiated
in the year 2005. The system began with a pilot phase that spanned from the year
2005 to the year 2007, primarily targeting the power generation and industrial sec-
tors. Since it was launch, the EU ETS has undergone considerable evolution, char-
acterized by increasingly strict emissions caps, broader sectoral coverage, and the
implementation of a more sophisticated market mechanism aimed at enhancing
the efficiency of carbon trading.

The first phase of the EU ETS (2005 - 2007) was essential for establishing the
foundational framework of the system. Its primary objective was to acclimate mar-
ket participants to the paradigm of trading carbon allowances, thereby paving the
way for subsequent phases.
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The second phase of the EU ETS (2008 - 2012) coincided with the European
Union’s commitments under the Kyoto Protocol, which sought to mitigate glob-
al greenhouse gas emissions. During this phase, the scope of sectors included in
the Trading System expanded, and emissions caps were tightened to drive further
reductions. As the understanding of carbon markets deepened, the EU ETS under-

went several key reforms to enhance its effectiveness during the third and fourth
phase of the EU ETS.

The third phase of the EU ETS (2013 - 2020) implied a significant transforma-
tion in the trading framework, with emissions caps set considerably lower than in
previous phases. A major change during this period was the increased auctioning
of carbon allowances instead of offering them for free, which improved market
transparency and competitiveness.

The fourth phase of the EU ETS (2021 - 2030)

Under the ambitious Fit for 55 legislative package, the EU aims for a substantial
reduction of greenhouse gas emissions by at least 55% by 2030, relative to 1990
levels. This phase signifies a pivotal advancement in the EU’s climate strategy and
encompasses several additional reforms.

Key aspects of Phase 4 include further tightening of the emissions cap, extending
the ETS coverage to new sectors such as maritime transport, and introducing a
Carbon Border Adjustment Mechanism (CBAM). The CBAM is designed to im-
pose carbon costs on imported goods, thus safeguarding EU industries from com-
petitive disadvantages and preventing carbon leakage, where companies might
relocate production to countries with less stringent emissions regulations.

The Carbon Border Adjustment Mechanism (CBAM), initially proposed in the
year 2021, was set to be implemented gradually starting in the year 2023. This
pivotal policy aims to establish a carbon price on certain imported goods, such
as steel, cement, and aluminium, which are often produced in countries with less
stringent environmental regulations. By doing so, the EU seeks to prevent its am-
bitious carbon pricing efforts from being undermined by the influx of cheaper im-
ports that do not account for their carbon emissions. CBAM is designed to create
a level playing field for EU producers, encouraging global partners to adopt more
sustainable practices while also contributing to the EU’s overarching goals of re-
ducing greenhouse gas emissions and meeting climate targets.

In addition to the implementation of CBAM, the EU is actively exploring inno-
vative mechanisms for Carbon Farming where farmers are rewarded for prac-
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tices that sequester carbon in the soil. This approach is aimed at incentivizing
farmers to engage in agricultural practices that enhance the sequestration of car-
bon in the soil. By adopting techniques such as cover cropping, reduced tillage,
and agroforestry, farmers can enhance soil health and increase carbon storage,
which not only supports climate change mitigation but also promotes biodiver-
sity and improves agricultural resilience. The integration of carbon farming into
existing carbon pricing schemes represents a promising opportunity to leverage
the agricultural sector’s potential to contribute to environmental sustainability.
This initiative could lead to new revenue streams for farmers while further bol-
stering the EU’s commitment to a circular and sustainable economy.

The effect of Carbon Quotas (EU ETS) implementation on agriculture

The EU Emissions Trading System, EU ETS (European Parliament and Coun-
cil of the European Union, 2003) is a key policy framework designed to combat
climate change, primarily by regulating carbon emissions. While the system
directly encompasses several industrial sectors, including energy production,
manufacturing, and aviation, agriculture remains outside its direct purview.
Nevertheless, the influence of the EU ETS on the agricultural sector is signif-
icant and multifaceted, leading to both direct and indirect consequences stem-
ming from broader climate policies and carbon pricing strategies within the EU.

Indirect impact through energy prices

Although agricultural activities are not explicitly included in the EU ETS, the sec-
tor is poised to feel the ripple effects as carbon prices escalate in related industries
such as energy, transportation, and manufacturing. The implications of these rising
prices in the energy sector can be particularly pronounced for farmers through
higher energy costs and increased fuel expenses.

Higher energy costs

The EU ETS imposes a price on carbon emissions, which can result in elevated
costs for electricity and fuel. For many agricultural producers, energy plays a crit-
ical role, especially in energy-intensive operations such as irrigation, greenhouse
heating, and running machinery essential for planting and harvesting. Consequent-
ly, increases in energy prices could substantially inflate the production costs for
farmers, with those engaged in high-energy sectors—Ilike greenhouse cultivation,
dairy farming, and intensive livestock production—feeling the strain most acutely.
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Increased fuel expenses

The financial burden also extends to fuel costs associated with transporting ag-
ricultural goods to market and the operation of heavy machinery, including trac-
tors and harvesters. As carbon pricing drives up fossil fuel costs, the price of fuel
needed for these essential activities is likely to rise, further constraining profit
margins for farmers.

Impact on fertilizer prices

Fertilizers, especially those rich in nitrogen (urea and ammonium nitrate) are sig-
nificant contributors to greenhouse gas emissions. The influence of the EU ETS on
fertilizer production is twofold:

Carbon pricing on fertilizer production - Fertilizer manufacturers are subject to
the EU ETS regulations, which require them to purchase emission allowances cor-
responding to the CO: and other greenhouse gases emitted during their production
processes. As the carbon price increases, manufacturers face heightened produc-
tion costs, which are likely to translate into higher prices for fertilizers, adversely
affecting farmers attempting to manage input costs.

Incentives for sustainable practices (to use less fertilizer or switch to alterna-
tives) - The rising costs associated with fertilizers may encourage farmers to
rethink their practices. Specifically, the increased prices could motivate them to
improve efficiency in fertilizer usage or seek out alternative, lower-carbon ag-
ricultural methods. This could manifest in various ways, including the adoption
of organic fertilizers, enhanced nutrient management practices, or advanced
precision farming techniques aimed at optimizing input use. However, it’s im-
portant to recognize that not all farmers will be equally equipped to adapt to
these changes. Those lacking access to alternative methods or modern technol-
ogies may find themselves struggling to cope with the rising costs.

Carbon sequestration and Carbon farming

Although agriculture is not directly included in the European Union Emissions
Trading System (EU ETS) at present, the EU has embarked on innovative initiatives
aimed at incentivizing farmers to engage in carbon sequestration. This process in-
volves capturing and storing carbon in the soil through various sustainable farming
techniques, which play a crucial role in combating climate change. To encourage
these environmentally friendly practices, the EU seeks to offer financial rewards to
farmers who adopt methods that contribute to reducing greenhouse gas emissions.
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Some of the key practices targeted by these initiatives include:

Agroforestry; this approach involves integrating trees into agricultural landscapes,
whether alongside crops or in pastures. By planting trees, farmers can significant-
ly enhance carbon capture, as trees absorb carbon dioxide from the atmosphere,
while also providing shade and habitat for diverse species.

Reduced Tillage; this method focuses on minimizing the disturbance of soil
through less frequent plowing. By maintaining soil structure and its organic con-
tent, reduced tillage helps preserve soil carbon stocks, fostering healthier and more
resilient soils.

Cover Cropping; farmers can plant specific crops during the off-season, which
serve to protect the soil from erosion and nutrient depletion. These cover crops not
only enhance soil structure but also capture carbon, returning it to the soil naturally
over time.

Organic Farming; various organic farming techniques can lead to an increase in
soil carbon levels. Practices such as composting, crop rotation, and the avoid-
ance of synthetic fertilizers contribute to healthier soil ecology and greater car-
bon retention.

EU’s Carbon Border Adjustment Mechanism (CBAM)

In an ambitious effort to combat climate change, the European Union is rolling out
the Carbon Border Adjustment Mechanism (CBAM) as a pivotal component of its
Green Deal initiative (European Commission, 2019). This innovative mechanism
aims to impose a carbon price on imported goods originating from countries that
have less stringent climate policies. While the primary target of CBAM encom-
passes energy-intensive products, such as cement, steel, and various chemicals, its
reach could extend to specific agricultural goods, including meats, fertilizers, and
foodstuffs known for their significant carbon footprints.

The implementation of CBAM is poised to impact the agricultural sector in two
notable ways:

Increased costs of imports; agricultural products characterized by high carbon
emissions during their production process could see a rise in import costs when
brought into the EU. This increase may translate to elevated prices for consumers,
particularly affecting items like meat, dairy, and certain processed foods, which
typically require more resource-intensive methods of production that contribute
extensively to carbon emissions.
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Competitive pressure; European farmers who focus on producing high-carbon
products, such as beef and pork, may find themselves under heightened competi-
tive pressure as their counterparts in non-EU countries, operating without equiva-
lent carbon costs, can potentially offer lower prices. Conversely, farmers who pro-
actively embrace low-carbon farming practices may gain a competitive edge in the
market, positioning themselves as leaders in sustainable agriculture and appealing
to environmentally conscious consumers.

Adoption of sustainable agricultural practices

The EU’s climate policies, particularly the implementation of carbon pricing, are
poised to catalyse a significant transformation in agricultural practices toward sus-
tainability. By assigning a monetary value to carbon emissions, the EU creates
strong financial incentives for both corporations and individual farmers to actively
work towards reducing their greenhouse gas outputs. This paradigm shift could
manifest in several key areas:

Investment in precision agriculture; advances in technology that enhance the effi-
ciency of resource utilization (such as cutting-edge irrigation systems, optimized
fertilizer applications, and precision planting techniques) are essential in minimiz-
ing waste and lowering the carbon emissions associated with farming. These in-
novations not only promise to reduce environmental impact but also enhance crop
yields and improve profitability for farmers.

Shift toward plant-based diets; in alignment with the EU Green Deal (European
Commission, 2019) and its compelling sustainability initiatives, there is a growing
push for populations to adopt more plant-centric diets. This strategic shift is vital
for mitigating climate change, as it could drastically decrease overall greenhouse
gas emissions associated with livestock farming. Consequently, there may be an
increased demand for plant-based agricultural products, including a diverse array
of vegetables and pulses. This demand opens new avenues for farmers, allowing
them to tap into lucrative markets and diversify their crop offerings.

Organic and regenerative agriculture; the EU’s commitment to sustainability may
also foster the adoption of agricultural practices focused on long-term ecological
health. These include organic farming, regenerative agriculture, and agroecolog-
ical methods that prioritize soil vitality, promote biodiversity, and integrate sus-
tainable farming techniques. Such practices not only contribute to a healthier eco-
system but also align with the EU’s overarching goal of achieving environmental
resilience and food security.
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Challenges facing small farmers

Economic pressures; small-scale farmers, often operating with limited financial
resources and inadequate access to advanced technologies, confront significant
difficulties when it comes to adapting to the rising costs associated with carbon
pricing. These farmers may struggle to absorb increases in expenses related to
energy, fertilizers, and transportation, which can pose a serious threat to their finan-
cial viability and overall sustainability.

Transition support; to help mitigate these challenges, the European Union has es-
tablished mechanisms such as the Common Agricultural Policy (CAP). This policy
offers a framework for subsidies and financial support aimed at assisting farmers in
adopting more sustainable agricultural practices. However, the actual effectiveness
of this assistance largely hinges on its ability to accurately identify and effectively
target the farmers who are most in need of support, ensuring that the resources are
allocated where they can make the most impact.

Long-term potential for carbon trading in agriculture

Although agriculture is not currently integrated into the EU Emissions Trading
System (ETS), there is an ongoing dialogue about the potential inclusion of the
sector in the future. Alternatively, discussions are also focused on the possibility of
creating a separate carbon trading framework specifically for agriculture. The EU
is actively exploring innovative strategies to incorporate agriculture more compre-
hensively into its carbon pricing initiatives. This could include programs such as
carbon farming, whereby farmers can earn carbon credits by implementing prac-
tices that capture and store carbon, thereby contributing to the fight against climate
change while also potentially generating supplementary income.

Conclusion

The EU Emissions Trading System (EU ETS) has been a central tool in the EU’s
efforts to reduce greenhouse gas emissions, but its indirect effects on agriculture
pose significant challenges. Although agriculture is not directly included in the
system, rising energy, fuel, and fertilizer costs (driven by carbon pricing) can in-
crease production expenses and strain profit margins for farmers. This financial
pressure, especially on small-scale producers, may hinder their ability to adopt
sustainable practices or invest in more efficient technologies. Additionally, the in-
troduction of the Carbon Border Adjustment Mechanism (CBAM) and changing
market dynamics could further intensify competition for EU farmers.
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While some farmers may benefit from carbon sequestration incentives, the overall
impact of the EU ETS could undermine agricultural viability unless targeted sup-
port measures are implemented. To ensure a sustainable agricultural sector, the EU
must provide adequate financial and technical assistance to help farmers transition
to greener practices without jeopardizing their economic stability.

Appendix 1: Carbon Quotas on non-EU states

Several countries have implemented systems similar to the European Union’s Emis-
sions Trading System (EU ETS) to regulate carbon emissions through carbon pric-
ing mechanisms like carbon quotas and carbon taxes. For instance, United Kingdom
(UK) in the Post-Brexit period, in the year 2021, established its own UK Emissions
Trading Scheme (UK ETS), mirroring the EU ETS and covering major sectors such
as power generation and aviation (UK Government, 2021). The government aims for
net-zero emissions by the year 2050 with an ambitious cap and reduction trajectory.
Switzerland has its own emissions trading system (Swiss Federal Office for the En-
vironment, 2020) linked to the EU ETS since 2020, covering large emitters. While,
Norway participates in the EU ETS and has a domestic carbon pricing mechanism
(Norwegian Ministry of Climate and Environment, 2020).

In California (USA) there are California Cap-and-Trade Program (California Air
Resources Board, n.d.). Launched in the year 2012, California’s Cap-and-Trade Pro-
gram covers major sectors and sets a limit on emissions. Businesses are allocated
tradable carbon allowances, and the cap is gradually reduced to achieve a 40% reduc-
tion below 1990 levels by the year 2030. Canada have Carbon Pricing Mechanisms
that employs both a carbon tax and cap-and-trade systems (Government of Canada,
2020). Provinces like British Columbia use a carbon tax on fossil fuels, while Quebec
operates a cap-and-trade program linked to California. A federal carbon tax applies
in provinces without their own systems, increasing over time. Mexico have started
with Mexican Emissions Trading System (ETS) in the year 2020 (Secretaria de Me-
dio Ambiente y Recursos Naturales, 2020). This system initially targeted the power
generation sector. The carbon market operates similarly to the EU ETS, with a cap
on emissions and tradable allowances. The government aims for a 22% reduction in
emissions by the year 2030, with plans to expand the system to other sectors.

China started its National Carbon Market in 2021 (State Council of the People’s Re-
public of China, 2021), focusing initially on the power generation sector. The market
sets emission caps and allows trading of allowances, supporting the country’s goal to
peak emissions by 2030 and achieve carbon neutrality by the year 2060. South Korea
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in the year 2015 established Korea Emissions Trading Scheme (KETS) that covers
around 70% of South Korea’s emissions and allows for the trading of allowances
(Ministry of Environment, Republic of Korea, 2015). The cap decreases to meet tar-
gets of a 24.4% emissions reduction by 2030 and achieving carbon neutrality by 2050.

New Zealand introduced Emissions Trading Scheme (NZ ETS) in the year 2008
covering sectors like forestry, agriculture, and energy (New Zealand Ministry
for the Environment, 2020). The system includes a cap on emissions and allows
trading of carbon allowances. The government aims for net-zero emissions by
the year 2050. Australia had a Carbon Pricing Mechanism (CPM) in the period
from 2012 to 2014 in accordance with the Clean Energy Act, that impose a fixed
carbon price on major emitters (Department of Industry, Innovation and Science,
Australian Government, 2014). The CPM was repealed in the year 2014 due to
political opposition, leading the country to rely mainly on direct action policies
and the Emissions Reduction Fund (ERF). Currently, there are ongoing discus-
sions about potentially reintroducing carbon pricing.

Finally, United Nations with UN Clean Development Mechanism, CDM (Unit-
ed Nations Framework Convention on Climate Change n.d.) and International
Carbon Action Partnership, ICAP (International Carbon Action Partnership,
n.d.) promote international collaboration on carbon trading.

Appendix 2: Trump’s victory and potential change in
current policy regarding Carbon Quotas

Donald Trump’s victory in securing another term as president suggests that U.S.
climate policy will prioritize deregulation, the expansion of fossil fuels, and a
general scepticism toward carbon pricing and global climate agreements. The
United States is likely to distance itself from international initiatives such as the
Paris Agreement and the European Union’s carbon market, while other nations
may advance their own ambitious climate policies. Within the U.S., individual
states and private sector entities are expected to pursue their own climate initia-
tives; however, the absence of strong federal leadership could hinder national
progress in reducing carbon emissions and addressing climate change.
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SUBSIDIES AS A TOOL FOR EMPOWERING SMEs:
FROM EMPIRICAL EFFECTS TO FUTURE OPPORTUNITIES
IN AGRI-FOOD SECTOR

Aleksandar Zdravkoviét, Olivera Jovanovic?, Jovan Zubovié®

Abstract

Subsidies for small and medium-sized enterprises (SMEs) are the most im-
portant agricultural policy instruments in developing countries. They can be
used to finance various needs of enterprises in primary agricultural produc-
tion, food industry or in rural tourism. The expected impact of the granted
subsidies is aligned with the primary objective of the enterprise’s activities: to
achieve growing profit as the most significant financial outcome.

The analysis in this paper aims to estimate the impact of subsidies on selected
business results of SMEs in Serbia from 2013 to 2018, as well as their align-
ment with the basic postulates of business activity. The sample consists of
226 enterprises registered for activities belonging to the agri-food sector. The
effects of subsidies were estimated using the econometric analysis of panel
data, with net profit as the dependent variable and total assets and total lia-
bilities as the independent variables.

Key words: agribusiness, SMEs, subsidies, profit, panel analysis, Serbia.

Introduction

Subsidies or incentives are an important agricultural policy instrument, espe-
cially in developing countries where the agricultural sector plays a significant
role in the overall economy. In Serbia, the right to receive subsidies is granted
if the conditions in the tenders of the Directorate for Agricultural Payments
within the Ministry of Agriculture, Forestry, and Water Management are met.
The incentive system is designed to address the needs of modern farmers, tak-
ing into account sector-specific characteristics such as seasonal production,
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sensitivity to climatic conditions, and limited resources, while respecting the
budgetary constraints of the Republic of Serbia.

For effective planning and further development of the incentive system, con-
ducting quantitative evaluations is of great importance. This process enables
the objective measurement of the economic and social impacts of subsidies
and provides convincing arguments for increasing the allocation of funds to
support agricultural producers. Research shows that a well-designed incen-
tive system not only stimulates production but also improves the competitive-
ness of the agricultural sector, promotes rural development, and contributes to
poverty reduction in rural areas.

In Serbia, there is a consistent demand from farmers for increased subsidy
funding. At the same time, policymakers often promise funding increases
without detailed plans or guidelines. These situations showed the need for
structured analyses of the effects of granted subsidies. Such analyses can pro-
vide important insights into how subsidies influence the business activities of
the beneficiary enterprises. This study focuses in particular on legal entities in
the agri-food sector, which are significant beneficiaries of subsidies and play
a key role in the food value chain.

The unique contribution of this research lies in the application of economet-
ric panel techniques to quantify the effects of subsidies. This methodological
approach enables a deeper understanding of the impact of subsidies on the
performance of enterprises in the agri-food sector and provides a dual con-
tribution—both theoretical and practical. From a theoretical perspective, the
paper enriches the field of agricultural economics by employing advanced
analytical methods in the analysis of Serbia’s agricultural sector. In practice,
the findings can serve as a basis for informed decision-making in shaping ag-
ricultural policies and improving the subsidy system, with the aim of achiev-
ing sustainable development of the agri-food sector.

Methodology

To assess the effects of subsidies on selected financial outcomes of small and
medium-sized enterprises (SMES) in the agri-food sector in Serbia, economet-
ric analysis was conducted using panel data. Primary agricultural production
and the food industry jointly represent the agro-food system of one country
(Jovanovi¢ & Zubovi¢, 2023). The dataset includes observations where the
dependent variable (and some independent variables) varies across two dimen-
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sions: time (t) and individual (i). In this case, data were collected for a large
number of the same observation units (SMEs in the agri-food sector) over five
consecutive periods (T=5). The values were taken from the financial reports
submitted by the companies to the Serbian Business Registers Agency.

The basic specification for evaluating the effects of subsidies on SMEs’ finan-
cial performance relies on individual effects models. Two main types of such
models are distinguished in the literature (Cameron & Trivedi, 2010): the
fixed-effects model (FE model) and the random-effects model (RE model).
According to Dragutinovi¢-Mitrovi¢ (2002), the application of the fixed-ef-
fects model requires that the independent variable vary both across individu-
als and over time, while the random-effects model assumes no correlation be-
tween random effects and regressors. If both conditions are met, the estimates
of both models are unbiased and consistent, with the random-effects estimates
being more efficient due to their lower variance (Cameron & Trivedi, 2010).

The Hausman specification test confirmed use of the fixed-effects model to eval-
uate the impact of subsidies on SMEs’ financial outcomes (Hausman, 1978).
Business performances were quantified using financial variables such as net
profit, net assets, total assets, and total liabilities. The dependent variable was
net profit, while the independent variables included total assets and liabilities.

We used the Bisnode database. It is based on financial reports and other doc-
umentation submitted by enterprises in Serbia to the Serbian Business Reg-
isters Agency. Data were selected for small and medium-sized enterprises
whose primary activity codes fall within the ranges 01.1 to 01.7 and 10.1 to
10.9, covering the period from 2013 to 2018.

In most cases within the agricultural sector, balance sheet item 1016 Income
from premiums, subsidies, grants, and appropriations is linked to subsidies
provided through the budget of the Republic of Serbia, specifically via the
Directorate for Agricultural Payments. Therefore, it is reasonable to approxi-
mate subsidy levels using this balance sheet item.

The total number of small and medium-sized enterprises (SMES) registered in
the agri-food sector, according to the available database, is 5,401. The largest
number of SMEs in Serbia’s agri-food sector is registered in the Production of
bread, fresh pastry goods, and cakes (1071), accounting for 17.2% of the total.

The second largest group is Growing of cereals (0111), with a share of 14.5%.
The third is Other processing and preserving of fruit and vegetables, repre-
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senting 10.5% of the total. The fourth and fifth places in the structure of the
agri-food sector are Mixed farming (3.2%) and Growing of other trees and
bush fruits and nuts (3.0%).

Figure 1. Structure of SMEs in the Agri-Food Sector by type of activity, in %

® Primary agriculiure
production

= Food industry

Sources: Author s calculation based on the Bisnode database accessed on February 1, 2020

The data indicates that more business entities were registered in food pro-
duction (59.7%) compared to primary agricultural production (40.3%) in line
with Figure 1.

In the database, micro-enterprises have the largest share. Nearly nine out
of ten enterprises in the agri-food sector are micro-sized. Small and medi-
um-sized enterprises are significantly lower; their combined share is less than
ten percent. The analysis in this paper included only enterprises that operated
continuously throughout all the observed years. Their financial indicators var-
ied over the years but remained within the intervals defined by the Account-
ing Law. In other words, the indicators met the required criteria, ensuring
that the size of the enterprises remained consistent over time. For instance,
there were no recorded transitions of enterprises from the small to the medi-
um-sized category or vice versa.

All outliers that could undermine the reliability of the final conclusions were
eliminated from the database. Enterprises that were active for only one year
and were deleted from the Business Registers Agency (due to various rea-
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sons for their cessation, and it should be noted that these enterprises were not
subsidy beneficiaries) were excluded from the database. Due to the nature of
the financial analysis, enterprises with a negative value for net assets, known
as “loss-making enterprises,” were removed from the database. Furthermore,
enterprises classified as individual entrepreneurs were excluded from the da-
tabase, as the subsidy effect analysis refers to legal entities. Therefore, indi-
vidual entrepreneurs and agricultural holdings were not considered.

Due to unreliable data on liabilities in the database, 2013 was excluded from
the analysis. The final evaluation used data from the five-year period (2014—
2018). The exclusion of 2013 was based on numerous missing values and
extreme values for liabilities, which undermined data reliability. As liabilities
were an independent variable tested in the model, it was essential to properly
manage the data. This resulted in a final sample of 1,130 observations. The
literature review indicates that the sample met the criteria of previous au-
thors, with sample sizes ranging from 30 to 500 observations, as defined by
Roscoe (1975). Furthermore, the maximum number of independent variables
included in the model was four, meeting the criteria set by Green (1991) and
Haschim (2010), stating that the number of observations should be 5 to 10
times greater than the number of independent variables, a criterion also ap-
plied by TomaSevic (2020).

The selection of net profit as the dependent variable is in line with the findings
of Carstea et al. (2017) and Sugiyanto and Kusiawan (2018). The main inde-
pendent variable is the amount of subsidies received from the state budget.
During the observed period, there were no other grants from international
funds for micro, small, and medium-sized enterprises in the agri-food sec-
tor, so balance sheet item 1016 was used to approximate subsidies received
from the government. A limitation of the research refers to the availability
of data on the subsidies. Since this data is managed by the Directorate for
Agricultural Payments and has not been made publicly available or permitted
for academic use, it is assumed that balance sheet item 1016 has reasonable
reliability. In addition, two other internal determinants were selected, whose
effects have been previously tested by other authors: liabilities and the size of
the enterprise (Carstea et al., 2017; Sugiyanto & Kusiawan, 2018).

The size of the enterprise was approximated using one of the criteria by which the
Agency for Business Registers classifies business entities into micro, small, and
medium, such as total assets of the enterprise. The GDP growth rate was chosen
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as the external determinant of profitabilty, following the literature and previous re-
search, such as Tomasevic (2020). All variables in the model were transformed us-
ing the natural logarithm, with the exception of the GDP growth rate. As part of the
stationarity check for time series, the Fisher test (Fisher Augmented Dickey Fuller
- ADF) was used, in accordance with the relevant literature (Fisher, 1932; Maddala
& Wu, 1999; Choi, 2001; Bogunovi¢, 2015; Obradovi¢ & Obradovi¢, 2019). The
obtained p-values are less than 0.01 for each variable, leading us to conclude that
the panel data does not possess a unit root, meaning that it is stationary.

Results

The estimation of the effects of subsidies approved to small and medium-sized
enterprises in the agri-food system from 2014 to 2018 is based on the assump-
tion that subsidies for small and medium-sized enterprises in the agri-food
system have positive effects on improving their financial performances. The
results of the fixed effects model are provided in Table 1.

Table 1. Results of the evaluation of the effects of subsidies on the profitabili-
ty of small and medium-sized enterprises in the agro-food system of Serbia in
the period from 2014 to 2018

Model 1 Model 2 Model 3 Model 4

Subsidies 0,08738* 0,08142* 0,06263** 0,06140**
(0,03179) (0,03132) (0,03046) (0,03027)
Liabilities 0,03121** 0,01795 0,01819
(0,01579) (0,01584) (0,01594)

Assets 0,43289* 0.43741*
(0,09225) (0,09285)
GDP 0,01367 0,01367
(0,01260)

Const. 2,19338* 2,18565* -5,36261 * | -5,46741 *
(0,06115) (0,06119) (1,61814) (1,63021)

Sources: Author's calculation

If the regression estimator with the independent variable subsidies shows a
positive and statistically significant effect on net profit, this indicates a pos-
itive influence of this agricultural policy measure on the improvement of
company performance and thus on the further development of the company.
Negative or neutral effects indicate a decline in company profits or stagnation
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Based on the results obtained from several different models, the following
conclusions can be made:

Subsidies: The estimated coefficients for the independent variable sub-
sidies are positive in each of the models, with statistical significance
confirmed by their respective p-values. In other words, the effect of
subsidies on the profitability of small and medium-sized enterprises in
the agro-food system is positive and statistically significant. The effect
is slightly higher in Models 1 and 2 than in Models 3 and 4, indicating
that the econometric analysis suggests that subsidies are an important
determinant of the activity of agro-food firms, as a 10% increase in
subsidies leads to a 0.61% (model 4) or 0.87% (model 1) increase in the
firm’s net profit.

Liabilities: The variable liabilities is an approximation for the debt of
small and medium-sized enterprises in the agri-food sector. Since liabil-
ities were introduced as the second internal determinant of profitability,
they appear in three of the four models. The firm’s debt is only statisti-
cally significant in Model 2, which finds that an increase in debt leads to
an increase in the net profit of agri-food firms. In models 3 and 4, the es-
timated coefficient has a positive sign but is not statistically significant.

Assets: The results indicate a positive and statistically significant ef-
fect of company size on profit. In both models (Model 3 and Model 4),
the estimated coefficient values are very similar, suggesting that a 10%
increase in the enterprise’s assets leads to a 4.32% and 4.37% increase
in net profit, respectively. In other words, as the enterprise grows, its
profitability also increases. This result is consistent with the findings
from other studies.

GDP: The impact of the external determinant could not be confirmed,
as the regression coefficient estimated in Model 4 was found to be sta-
tistically insignificant based on the p-value.

Based on the econometric analysis and the estimated regression coefficients,
a clear conclusion can be drawn about the positive effects of subsidies on
improving the financial performance of companies. In other words, subsidies
have a positive and statistically significant impact on the profits of micro,
small, and medium-sized enterprises in the agro-food system of Serbia.
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Conclusion

The results of the evaluation of the subsidy policy represent an important
contribution to the future formulation of agricultural policy in our country.
Strategic documents, development plans, measures, and instruments can be
improved and adapted to the needs of the state and farmers if the outcomes
of agricultural policy are quantified. Although several documents address the
qualitative analysis of the subsidy policy, using descriptive methods, the lack
of quantitative assessment has been identified as a major barrier to the mod-
ern development of agriculture in the Republic of Serbia.

The results of the comprehensive (qualitative and quantitative) evaluation of
the incentive system in the agro-food sector of the Republic of Serbia indicat-
ed a positive impact of state support to small and medium-sized enterprises.
The positive impact was measured by the increase in financial performance.
However, based on the results, problems in the existing system were identified,
that should be addressed in the future to accelerate the development of agri-
cultural production. These include the regular implementation of cost-benefit
analyses of the subsidy policy, as well as the creation of indicators to monitor
the implementation of the incentive system and assess its impact.
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Abstract

Regenerative agriculture encompasses a range of sustainable development
practices focused on soil health, biodiversity, carbon sequestration and a
holistic approach. The topicality of regenerative agriculture can be seen at
the level of the academic community, farmers and politics. Looking into lit-
erature, it can be concluded that the term has not been fully defined albeit
the basic principles being well understood; yet concrete practices may dif-
fer, with the possibility to adapt or to flex in different contexts. Continuous
research aims at determining the effects of regenerative agriculture in crop
farming and fruit growing, as well as in integrated systems of crop production
and animal husbandry. The importance of regenerative agriculture has been
increasing with the need for sustainable systems resistant to climate change
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and economic pressures that improve productivity and the welfare of livestock
and preserve ecosystems. The aim of this study is to point out the multiple
importance of regenerative agriculture, the need to define the term precisely,
to show certain practices in plant production and an integrated system with
livestock production, and to point out the role of education on the advantages
of these practices.

Key words: Regenerative agriculture, plant production, animal husbandry, inte-
grated system, education.
Introduction

Having analyzed the scientific literature and events in professional circles and
the public regarding sustainable agriculture, the authors noted a growing need
for establishing / developing different production systems, such as organic ag-
riculture, regenerative agriculture, agroecology, agroforestry, permaculture,
biodynamic agriculture, and smart agriculture. What these systems of agricul-
tural production have in common is to satisfy three aspects of sustainability:
economic, ecological and social, where it can be seen that certain approaches
and concepts intersect, all in order to achieve production that benefits people
and ecosystems in terms of protecting and preserving the quality of life. Ac-
cording to FAO (2015), the concept of sustainable agriculture is defined as an
integrated system of practices in crop and livestock production that provides
food while preserving resources, the environment, the quality of life of farm-
ers and society as a whole. One of the systems of agricultural production in
the function of sustainable development that has been occupying the attention
of the scientific and professional public in recent decades is regenerative ag-
riculture, which focuses on the restoration of natural resources, soil, water,
flora and fauna (Gracin, et al. 2020).

The trend of shifting the agriculture towards non-conventional production
is becoming increasingly present. It has resulted from solving challenges
and giving answers to the following questions. 1) How to mitigate the con-
sequences of using conventional agriculture, as a polluter of the biosphere,
whose practices such as intensive tillage, monoculture farming, use of miner-
al fertilizers and pesticides, as well as the practice of “industrial” production
of animal products, have proven to be harmful and unsustainable in the long
term? 2) How to respond to the needs of food production, when the human
population is growing and it is estimated to reach 9.7 billion by 2050 (United
Nations, Department of Economic and Social Affairs, 2019), if we know
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that natural resources are becoming less sustainable? 3) How to reduce the
impact of climate change by applying certain practices in agriculture?

O’Donoghue et al. (2022) state that the Rodale Institute (USA) is a pioneer
in organic and regenerative agriculture, indicating four basic tools of regen-
erative systems this institute promoted: Soil fertility; Integrated pest manage-
ment; Plant Breeding and Integrated Crop and Animal Systems. After studying
the literature on regenerative practices, it can be noted that a large number of
researches aim to confirm the effects of good practices to preserve soil as a re-
source (Khangura, et al. 2023). Moreover, regenerative practices, as a system
of integrated pest management, were the subject of a research of Barzman,
et al. (2015). An integrated crop-animal system combines crop farming and
animal husbandry to improve soil, farm productivity and environmental sus-
tainability, and it has captured the attention of many researchers on rotational
grazing and manure composting (Carvalho, 2018, Duncan, 2016).

Certain practices of regenerative agriculture can be considered universal for
crop production, while some of them are specific for crop farming and fruit
growing, but the integrated approach of animal husbandry can be applied also
in crop farming and fruit growing. Research on confirming positive impacts
of regenerative agriculture in crop production has been conducted by a large
number of authors (Khangura et al., 2023, Barzman et al., 2015), in animal
husbandry and integrated crop and animal systems (Carvalho et al., 2018;
Duncan, 2016). After a thorough study of the available literature, O ’Dono-
ghue et al. (2022) proposed that regenerative agriculture should not be sin-
gled out as a separate system of production, but be considered as part of every
agricultural and/or livestock production system that increases the quality of
products and availability of resources, which agricultural land, water, flora
and fauna, and renewable energy rely on.

Education of the various stakeholders in regenerative agriculture, including
farmers, researchers, consumers, local governments and policy makers, can
greatly contribute to spreading the practices and to the overall success of
regenerative agriculture, taking into account the specific roles and needs of
each group (4lexanderson, et al., 2023). The aforementioned authors inves-
tigated the opinions of farmers who had accepted new practices, including
regenerative agriculture, and those who had not, taking into consideration
some factors such as the ways farmers acquire knowledge, their openness to
risks and how and why they make decisions.

69



Elaboration
Regenerative agriculture in the framework of sustainable development

Agriculture can be considered the world’s largest industry, employing more
than one billion people and producing $1.3 trillion worth of food annually
(Bless, et al., 2023), and it plays a crucial role in human existence by contin-
uously providing food. The same authors point out the importance of agri-
culture in terms of the economy, human society and biodiversity, noting that
agriculture is one of the most important areas for preserving the planet and
the life on it. In recent decades, the primary task of agriculture, to meet the
needs of the growing human population for sustainable and safe food, has
been burdened with numerous challenges, some of which are land degrada-
tion (McLennon, et al., 2021), water pollution (Lam, et al., 2011) and loss
of biodiversity (Isbell, et al., 2017). Climate change and the reduction of the
rural population can also be considered a challenge for agriculture. In order
to overcome such a complex situation, the scientific and professional public
are facing different solutions to eliminate the negative impacts of conventional
agriculture, due to the intensive use of artificial fertilizers and pesticides. The
solution lies in the establishment / development of agricultural production sys-
tems that are productive, environmentally acceptable and socially equitable.
Those systems may be different, but what they have in common is that they
focus on technologies that ensure sustainable intensification of agriculture.

Comprehending the importance of sustainable development, the efforts of
scientific and professional staff in agriculture are directed towards the devel-
opment of production systems as an alternative to conventional agriculture,
among which is regenerative agriculture. Regenerative agriculture includes
a number of practices and principles aimed at sustainable development. It
focuses on 1) soil health (composting practices, use of cover crops, crop ro-
tation and reduction or no tillage); 2) increasing biodiversity (using different
types of crops and animals on the farm); 3) carbon sequestration (improving
soil structure and increasing the content of organic matter to combat climate
change); 4) sustainable and more efficient use of water (improving soil struc-
ture and using cover crops for water retention); 5) a holistic approach (taking
into account the entire ecosystem of the farm, i.e. plants and animals, micro-
organisms in the soil, water resources and the people who manage the farm)
and 6) local development of economies and communities (promoting local
market chains and creating better conditions for farmers) (Scheme 1).
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Scheme 1: Regenerative agriculture and expected benefits
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Although the concept of regenerative agriculture attracts increasing attention,
a review of the literature shows that the mentioned concept has not been fully
defined. Despite the basic principles being well understood, concrete prac-
tices may differ, which on one hand makes it difficult to define the concept,
but on the other side enables adaptability and flexibility in different contexts.
An aggravating circumstance is the absence of a single set of standards or
a certification system that would precisely define what is considered to be
regenerative agriculture, which in certain situations results in different inter-
pretations and practices.

The conceptual framework for the definition of sustainable agriculture shows
evolutionary trends in its development. Schreefel et al. (2020) performed an
extensive analysis of 28 studies and concluded that regenerative agriculture
focused on the ecological dimension of sustainability, comprising the topics
such as soil health improvement, resource management optimization, climate
change mitigation, the improvement of nutrient cycling and water availabili-
ty, while at the same time aiming to improve the social and economic dimen-
sion of sustainable food production. The problem of defining regenerative
agriculture was also dealt by Newton, et al. (2020). They pointed out that was
no legal or regulatory definition, which could lead to different understandings
by farmers, researchers, traders, consumers, and decision makers. In order to
characterize the term of regenerative agriculture, this group of authors ana-
lyzed 229 publications and determined that this term was defined by process-
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es (use of cover crops, integration of livestock, reduced or no tillage) and/or
outcomes (improvement of soil health, sequestration of weeds and increasing
biodiversity), noting that in certain situations they may be in conflict, and
pointing out the importance of users to carefully define the term for any given
use and context.

According to Giller et al., (2021), 2016 was a turning point, because the oc-
currence of the term regenerative agriculture has increased drastically since
then, which is confirmed by the fact that 52 scientific papers were published
from 2016 to 2020 and about 250 times cited. The same authors emphasize
that it is crucial for agronomic research to solve several questions, in order to
encourage critical thinking about the agronomic aspects of the mechanisms
and dynamics of regeneration, as the conceptual core of regenerative agri-
culture — What is the problem that can be solved by regenerative agriculture;
What needs to be regenerated; Which agronomic mechanisms enable this
regeneration; Can this mechanism be integrated into sustainable agronomic
practices in the specific context and What political, social and/or economic
forces will drive the use of new agronomic practices.

Understanding the need for an integrated approach to regenerative practices
with modern technologies is very important (McLennon, et al., 2021). The
same authors gave an overview of the possibilities of applying different tech-
nologies, techniques and tools in order to achieve precise, optimized and re-
generative management of production, based on the detection of certain pa-
rameters related to soil, nutrition and plant health, the presence of pathogens,
with special reference to climate-smart agricultural practices. Some authors
(Kastner, 2016) have had very bold statements regarding the potential of re-
generative agriculture, claiming it can “reverse” climate change, while some
authors have expressed caution regarding the potential of regenerative agri-
culture in relation to sustainability (Ranganathan, et al. 2020).

Education of all actors in the regenerative agriculture chain is key to its suc-
cess; well-informed farmers can implement new practices, consumers can
support sustainable products, policy makers can create a legal framework,
and researchers can develop innovations that will enable the improvement
of regenerative agriculture. Education of farmers is important for adopting
practices such as crop rotation, composting, using cover crops and reduc-
ing the dependence on chemical inputs, which can improve their economic
viability (Day & Cramer 2022). The role of consumer education is to help
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them understand how these practices can benefit the production of healthier
foods, which can be reflected in purchasing decisions. In the education of
farmers, the Agricultural Advisory and Expert Services (PSSS) play a major
role, whose experts pass on the knowledge acquired through schooling or by
studying scientific and professional literature, as part of their advisory work.
Among the activities in the field of regenerative agriculture, there are also
educations of PSSS advisers envisaged in the Annual Training Plan for Ag-
ricultural Advisers in 2022 and 2024, to help transfer knowledge to farmers.
Education is also important for decision makers, because they can pass laws
to support the application of regenerative agriculture. The exchange and dis-
semination of knowledge and experiences is also very important for research-
ers, who play a role in the development of new technologies and practices in
the field of regenerative agriculture.

Benefits of regenerative agriculture in crop production

Regenerative agriculture is applied in crop farming and fruit growing, where
there are similarities, but also certain rather specific practices, as well as in
animal husbandry, which is seen as an integrated system within crop produc-
tion. The similarities are reflected in the common goals of both types of crop
productions, namely the restoration and conservation of the soil as Ugrenovic,
Filipovi¢ (2017) state. Cover crops are used to improve the structure, to in-
crease organic matter and prevent soil erosion; compost is added to improve
the microbiological activity of the soil; biodiversity is preserved by sowing
different crops on the same plot, which increases resistance to pests and dis-
eases; chemical inputs are reduced by biological pest control and using natu-
ral fertilizers instead of synthetic ones (Ugrenovi¢ et al., 2020). The processes
aim more at activating and preserving the natural fertility of the soil, and
less at the direct nutrition of plants, as is intensive conventional production
(Ugrenovic¢ et al., 2024). Some authors point out that regenerative agriculture
essentially refers to healthy soil (Lal, 2020), which is important for food pro-
duction as the second largest carbon reservoir in the world after the oceans,
which is directly related to the fight against climate change. Specific farming
practices are crop rotation, which is considered a key practice to improve soil
health and reduce the risk of diseases and pests, and minimum or no tillage
to preserve structure and reduce soil erosion and specificities related to weed
and pest management (Figure 1, 2, 3). Specific practices for fruit growing
are the use of organic mulch (straw, wood shavings) around trees in order to
retain moisture, reduce weeds and improve organic matter in the soil, as well
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as planting different plants between rows of fruit trees for better disease and
pest management.

Figure 1. Effect of pro-  Figure 2. Cover Figure 3. Dry mulch
tective tillage (Mulch till- crop based on self- from the biomass of
age). (Photo. Ugrenovi¢, grown oats (Photo. the rye cover crop
2012). Ugrenovi¢, 2016). [Ross, Jasa, 2006].

i e ‘

Benefits of regenerative agriculture in animal husbandry

Animal husbandry, in the context of regenerative agriculture, implies sus-
tainable production with the aim of optimizing costs, productivity and prof-
itability, while satisfying animal welfare, ecosystem sustainability and cli-
mate change resistance. Regenerative agriculture takes a holistic approach to
animal husbandry that looks into the entire ecosystem of the farm, animals,
plants, water resources and human activities in order to achieve long-term
sustainability through environmental, economic and social benefits. LaCanne
and Lundgren, (2018), state that holistic management should improve the
regenerative practices of agricultural land with the profitable generation of
high quality crops and animals including poultry, i.e. to achieve profitable
agricultural production.

Research in the field of regenerative agriculture focuses on the compromise
between agricultural production and the impact on the environment. Accord-
ing to Bonaudo et al., (2014), combining crops and livestock through integrat-
ed systems is an opportunity to improve sustainability. These authors pointed
out the need to regenerate the connections between soil, crops and animals
while following agroecological principles, and emphasized the importance
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of multidisciplinary research, which would include agronomy, ecology, eco-
nomics and social sciences.

Russelle et al., (2007), indicate that integrated systems have been used world-
wide since ancient times but that there is now a renewed interest due to con-
cerns over natural resource degradation, long-term environmental sustain-
ability of farms, as well as the profitability and stability of farm income.

Chakraborty et al., (2024), compared native grasslands and integrated crop
and animal systems. The management of plant residues in order to increase
branch matter was the subject the research of Prescott et al., (2021), who
pointed out the importance of the problem of soil degradation, which accord-
ing to UNCCD (2017), should be a global priority. Integrated systems of an-
imals, crops and pastures are mutually beneficial for both, given that crop
residues can be used as animal feed, while animal manure contributes to soil
fertility and carbon sequestration, as indicated by a number of authors (Reddy
& Reddy 2016, Carvalho et al., 2018; Colley et al.,2020).

In addition to integrated crop and animal systems, an important regenerative
practice for maintaining soil health is proper grazing. Continuous livestock
grazing, especially with insufficient pasture rest, results in soil degradation,
while with proper management of grazing resources, ruminants can play an
important role in maintaining permanent soil cover, effective in reducing soil
erosion and increasing carbon accumulation. According to some authors, the
solution lies in rotational grazing. Teague and Kreuter (2020) examined the
impact of rotational grazing on vegetation height and diversity, as well as the
percentage of land cover in order to determine the ecological impact, with
reference to how pastures are affected since the last grazing and by the type
of animals (cattle, sheep, poultry), taking into account the type of soil and
locality. The authors of this paper pointed out the complexity of the issue of
rotational grazing and emphasized its advantage in terms of farm sustainabil-
ity. Studying grazing management for soil restoration and ecosystem func-
tion, they concluded that an approach with short-term periods of grazing and
long-term periods of rest, i.e. plant recovery, while adjusting the number of
animals, contributed to sustainability, indicating the need to find individual
grazing management systems, which can be considered a challenge in scien-
tific and professional circles.
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By studying the literature, it can be concluded that the development of regen-
erative practices in animal husbandry in the coming period will be significant
as part of farm strategies in order to define combinations of practices that
enable better use of resources and farm sustainability in economic, ecological
and social terms as a response to current needs, while respecting the specific-
ities at the local level.

Conclusion

Regenerative agriculture aims for long-term sustainability, creating healthy
and productive farms that can respond to the intensification of agriculture, the
ongoing climate changes and a growing need for healthy and safe food.

There is a consensus in the scientific and professional literature about re-
storing soil health, increasing biodiversity, carbon sequestration, sustainable
water use and a holistic approach to farm management.

The task of the scientific and professional public in the field of regenerative
agriculture is to develop farm strategies, to define a combination of practices
that strengthen the integration of crops and livestock, as well as to design
future systems of agricultural production that efficiently use farm resources.

Decisions on the application of regenerative agriculture practices should be
made in regards how they affect atmospheric carbon sequestration and pro-
vide other essential services to the ecosystem and society.
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THE MODEL OF INTERNAL CONTROL
FOR AGRICULTURAL COMPANY

Jelica Eremi¢-Dodict, Jelena Popov?

Abstract

Every agricultural company has its own mission, vision, and goals. Good
process management of agricultural company is not possible without the es-
tablishment of a solid control framework and well-established internal con-
trols. Internal controls represent a very important tool for the management
so they can control the company’s environment as well as the risks that affect
its operations and other elements of the COSO framework. Defining the risk,
evaluating and prescribing internal control for its elimination helps the man-
agement to ensure that the financial statements of the agricultural company
are objective, true and accurate.

This paper will present a model made up of a series of internal controls that
help to put the key processes for financial reporting in an agricultural com-
pany under control. The result of this model is that the company fulfills the
obligation that ensure compliance with regulatory legal acts and that the
management makes decisions on a more reliable basis in order to achieve the
set goals of the agricultural company.

Key words: internal control, financial statements, managing.

Introduction

The role and importance of internal controls in an agricultural company

Auditing as an economic branch is very important in the establishment and
development of market institutions in our country and also in economic inte-
gration with developed countries. Its synergy is reflected in the application of
international standards for small, medium and large companies, cooperation
through professional associations and other forms and methods of integration.

1 Jelica Eremi¢-Dodi¢, Ph.D., Associate Professor, Educons University, Faculty of Busi-
ness Economics, Sr. Kamenica/Elektrodistribucija Srbije doo Belgrade, Bulevar oslobo-
denja 100, Novi Sad, Serbia. E-mail: jelica.eremic.djodjic@educons.edu.rs

2 Jelena Popov, Ph.D., Ministry of Finance, Tax Administration, Branch Novi Sad 2. Novi
Sad, Bulevar Mihajla Pupina 14., Serbia. E-mail: jelenalelapopov(@gmail.com
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Auditing has several branches such as commercial audit, internal audit, IT
audit and other forms of audit. What is common to each of them is the use of
internal controls that agricultural companies apply in their operations. Each
audit evaluates this very model and gives its own opinion. This model is also
evaluated by the Ministry of Finance of the Republic of Serbia, the Central
Harmonization Unit of which it is a part. Therefore, the role and importance
of internal controls in an agricultural company is enormous and essential.

The obligations that agricultural companies have when carrying out their ag-
ricultural activities are prescribed by the legal regulations of the Republic of
Serbia. Knowing that the topic of work is internal control in an agricultural
enterprise, this legal obligation will be clarified in this paper.

Namely, the Law on the Budget System stipulates that the Head manager of
the User of Public Funds is responsible for internal controls in the institu-
tion he manages and he is obliged to inform the Ministry of Finance of the
Republic of Serbia - Central Harmonization Unit every year about what the
agricultural company he manages has done in this regard. The same law also
defines the fine provisions for failure to fulfill these obligations.

In literature and practice, we find out various types of internal controls de-
fined according to certain criteria. Some of them may be:

e Controls by scope: general and application-specific
e Controls by function: preventative, detective and corrective
e Accounting controls etc.

Financial management and control in an agricultural company

We will focus in this paper on the financial management and control model.
In addition to its legal obligation, the importance of its implementation in an
agricultural company is as follows:

e provides a clear and unambiguous hierarchy of responsibilities in an
agricultural company;

¢ controlling the targeted spending of funds, it clearly indicates risk areas
that may prevent agricultural enterprises from achieving their goals;

e climinates or keeps “under control” the identified risks in business
through internal controls;
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e provides tremendous support for the achievement of the defined
goals,mission and vison in the company as well

In order to define the model of internal controls in an agricultural company,
it is necessary to look at the elements on which they are based. The Internal
Control Manual prescribed by the Ministry of Finance of the Republic of Ser-
bia cites internal control as “a process carried out by the board of directors,
the management of the entity and other employees, designed to provide rea-
sonable assurance regarding the achievement of objectives”,® of a particular
company, which is reflected in its operations and financial reporting.

Before we move to the prescribed rules, it is worth mentioning that “rules are
not enough” and that understanding accounting ethics in an agricultural com-
pany is extremely important, especially when it comes to conflicts of interest.
It affects accountants, auditors, and management.

In the practice of implementing financial management and control in an ag-
ricultural company, the internal control model defined by the Commission
on Sponsoring Organizations (COSO) is applied. Its mandatory elements are
shown in Figure 1. COSO framework below.

Figure 1. COSO framework*

h‘*"&ﬁ

m‘*"’:ﬁa - ﬁ

Control Environment

Risk Assessment

1 |

Information & Communication

Monitoring Activitiaes

3 https://mfin.gov.rs/upload/media/s2Uug9 _6010215bf36a9.pdf, ctp.20, (used on 07.12.2024.rox.)
4 https://www.stratsys.com/hsfs/hubfs/coso%20cube%20(1).png?width=957&he-

ight=1098&name=c0s0%20cube%20(1).png, (used on 07.12.2024.)
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The implementation of financial management and control within the agricul-
tural company in which it is implemented results in a model of internal con-
trols that represents the best practice of the company. Their application cannot
be universal or applicable to a related company. The reason for this fact lies in
the diversity of policies, standards, goals, missions, visions, the activities that
the company itself carries out in its market operations, personnel, resources,
and other characteristics.

Suggested model of internal control in agricultural company

The model of internal control in an agricultural company cannot be universal nor
can be applicable to all similar companies. In certain segments, only some of its
partial parts can be adapted, namely in the part of limited operations by prescrib-
ing similar controls whose activities are defined by legal regulations. Having this
in mind, the suggested model of internal control for an agricultural company will
process part of the financial operations that every agricultural company must
have, and which errors may affect its operations and financial reporting.

An analysis of the initial state in the agricultural company before comparing
internal controls revealed that the company had organized its operations in
accordance with legal regulations by adopting certain decisions, instructions,
rulebooks, and guidelines.

However, the adopted acts do not sufficiently prescribe the activities that em-
ployees should carry out in accordance with their powers and responsibilities
given by the Rulebook on the Systematization and Organization of Workplac-
es and the employment contract.

Therefore it was established that management responsibility is partially re-
spected, that existing internal controls are very weak, insufficient or have not
even been established in certain parts of the organization.

The anonymous survey method in the form of a questionnaire, listed in table
1 below, is used to analyze the situation.
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Table 1. Anonymous survey-questionnaire

Implementation of

ngg:' Activity description activities
yes no
Do you deliver all documents to responsible functions via
1. the office, archived in an internal delivery book with a case
number?
5 Do you make a review of received payment security instru-
' ments?
3. Do you keep financial records of the contract?
4. Do you keep accounting records of the contract ?
5 Do you have a person in charge who monitors the imple-
' mentation of each contract?
6 Do you reconcile contract implementation records on a

monthly basis?

When making a payment, do you reconcile the payment
7. amount on the payment security instrument, pro forma in-
voice, invoice and contract?

When making a payment, do you reconcile the amount on

8. the payment security instrument with the tender documen-
tation?
When making payments, do you reconcile the current ac-
9. count with the payment security instrument, pro forma in-

voice, invoice, contract and tender documentation?

Analyzing the results of the survey conducted in the form of a questionnaire,
we came to the following results:

» Three positive answers and seven negative answers were received to the
nine questions asked. This structure of the answers makes it clear that
the selected agricultural company has a very weak control framework.
This is reflected in the insufficiently developed controls. Based on all of
the above, it was necessary to prescribe a set of internal controls that
would make the control framework in the agricultural company stronger.
Therefor a solid model of internal controls in the agricultural company is
formed which enables it to achieve its goals, mission and vision.
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e internal control number 1 - review of received payment security instruments

BUs- Exten-
Contract | Contract siness Contract | Type of | Expira- | sion Billing | Return
number | date amount IOP |tion date | period | date SIP | date SIP
partner SIp

¢ internal control number 2 - accounting records of contracts

Serial Contract | Contract | Bussiness | Contract Paid Remaining to
number number date partner amount amount pay

* internal control number 3 - person who monitors the implementation
of the contract

Contract | Contract | Bussiness | Contract Paid Remain- 3 contrac-
. SIP tual pen-
number date partner | amount | amount |ing to pay alty

e internal control number 4 — Monthly records of contract implementation

Re- Payment

e Contract I?,us- Sl Paid | main- | Bookes difference ST
tract date SINESS tract amount | ing to | amount
number partner | amount 9 FS|F | A5 F A

pay

* internal control number 5 - reconciliation of the payment amount on
the payment security instrument with the tender documentation

Exten- | Extension

Con- | Con- | Bus- | Con- Re- . > Payment SIP
: sion | condition
tract tract Siness tract SIP | turned
amount | SIP from
number | date | partner | amount SIP amount | date

SIP TD®

5  SIP-security instrument of payment
6 Financial sector

7  Financial sector

8 Accounting sector

9  TD-Tender documentation
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¢ internal control number 6 - reconciliation of the current account on the
payment security instrument, pro forma invoice, invoice, contract and
tender documentation

Current ac-
Bank guaran- Current ac-
. . count number
Contract Bussiness | tee checking count number
Contract date on pro forma
number partner accountnum-| . " . . on the con-
invoice/in-
ber . tract
voice

The proposed set of internal controls (five) support management accountabil-
ity in an agricultural company while also adapting it to the control environ-
ment, thereby meeting the requirements of the COSO framework.

,» The control environment defined by COSO includes integrity, ethical values,
competence, organizational structure, management awareness,“'%tc.

Respecting the provisions of the COSO framework, agricultural companies
are strengthening their control framework. This is reflected in more objective
financial statements. “At the same time, the company’s management is look-
ing for a way to establish better control over the company, which is a long and
continuous process. Internal control provides full support in this.“*

Prescribing a model of internal controls is only the first major step in regu-
lating the regularity of operations of agricultural enterprises in the field of
internal audit. It is even more important to monitor their implementation that
supports the process:

e .continuous internal controlin the company;

e regular reporting on implemented internal control measures for iden-

tified deficiencies*.*

In this way, we can say that we have paved the way for a higher quality con-
trol of financial reporting of agricultural enterprises.

10 Chorafas, N.D. (2000). Reliable Financial Reporting amd Internal Control, John Wiley&Sons,
INC, page 68.

11 Tlonosuh, C., Epemuh-bBohuh, J.&Mwujuh, P. (2014). MurepHa xontponma y ¢yHKIMjU
MeHarMeHTa. Yacormc ,,EkoHoMuja: Teopuja 1 rpakca‘, Boii.7.0p.2.,ctp.74-85.

12 Epemuh-bohuh, J. (2020). Popenzuuka peBusmja. YHuBep3uterT Epykonc, ®Paxynrer
riociioBHe ekoHoMuja, Cpemcka Kamenna, cp.15.
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Conclusion

Agricultural companies should represent the backbone of Serbian develop-
ment of the Republic of Serbia. Therefore, it is necessary to take all neces-
sary measures to prevent the loss of their assets and make them as strong as
possible for market competition. In addition to other measures, the proposed
internal control model provides great support in this.
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MONEY LAUNDERING: ACURRENT MANIFESTATION
OF ECONOMIC CRIME IN AGRIBUSINESS

Miljana Barjaktarovic, Dragan Cvetkovic?

Abtract

The economic system of a country can be threatened in various ways, with
contemporary threats often involving sophisticated methods employed by criminals
and criminal organizations, particularly within the realm of economic crime. A key
activity in this context is money laundering, which poses an increasingly serious
global problem. There is no area, sector, or entity within the economic and financial
system, including agribusiness, that is not vulnerable to money laundering, one of
the most severe manifestations of economic crime. Essentially, money laundering
involves the legalization of income obtained through criminal activities, which has
extremely negative impacts on the economic, political, legal, cultural, and other
critical aspects of society, disrupting the smooth functioning of the economy. The
purpose of this paper is to emphasize the substantial harmful impact of money
laundering on society as a whole and to highlight the importance of the efforts by
regulatory authorities and other societal actors in combating this form of crime.

Key words: economic crime, money laundering, agribusiness and economy.

Introduction

It is widely known, and scientifically established for a long time, that agriculture
brings numerous positive effects in ecological, social, and economic terms. Its
primary goal is the production of agricultural goods of high quality (Barjaktarovi¢
et al, 2016). Modern information technologies, market globalization, and
the internationalization of trade have led to increased international exchange,
removing certain barriers and facilitating the flow of goods, services, capital,
and information, along with the application of new technologies. However, this
development has also brought about new forms of business activities, particularly
in the economic sphere, contributing to various manifestations of crime. Economic
crime represents a category of offenses with a broad spectrum of different forms,

1 Miljana Barjaktarovi¢, Ph.D., Prof., Faculty of Business Economics and Entrepreneurship,
Belgrade, Serbia. ORCID: 0000-0002-9588-5109 E-mail: miljana.barjaktarovic@vspep.edu.rs
2 Dragan Cvetkovi¢, Ph.D., Assoc. Prof., Faculty of Business Economics and Entrepreneurship,

Belgrade, Serbia. ORCID: 0000-0002-9588-5109, E-mail: dragan.cvetkovic@vspep.edu.rs
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appearing in nearly all areas of economic activity. Money laundering, as a specific
type of economic crime, is a global issue hindering the smooth operation of the
economy and causing significant material harm to society.

“Dirty money” is not an end in itself; rather, criminals and criminal groups
seek to use money obtained through criminal activities for their own purposes.
Therefore, they need to legalize it, that is, integrate it into the legitimate flows of
the economic and financial system. Criminals and criminal groups find ways to
“clean” this “dirty money”, making it appear “clean”. This means they find ways
to channel this money into the legitimate economy, into banks and companies, to
create the illusion that they are investing legally earned money. In these situations,
intermediaries play an important role — individuals who act as nominal owners of
businesses and companies. They ensure that the criminals, the true owners, remain
concealed and that their names do not appear in official documents.

Perpetrators of criminal activities attempt to legalize the income generated from
these illegal actions or present it as originating from legitimate sources, as the
fight against crime is focused on the seizure of unlawfully acquired assets and
preventing their entry into legitimate financial channels. Money laundering is
closely associated with issues such as corruption, organized crime, financial fraud,
and smuggling, and it represents an international problem that has become a
defining characteristic of the modern financial system.

This phenomenon is present in both developed and underdeveloped countries.
Money laundering is a criminal activity with a high degree of social harm, which has
not bypassed the agribusiness sector; this area of the economy is also not immune
to money laundering. Although money laundering is most commonly associated
with areas such as banking, the gambling sector, casinos, insurance, capital
markets, real estate, and others, this phenomenon is also present in agribusiness,
where “dirty money” is funneled through agribusiness ventures and entities. In
practice, the individuals executing money laundering are often those who own
registered agricultural holdings and individuals with accounts specifically opened
for this purpose in commercial banks.

General Overview of Economic Crime

One of the most well-known definitions of economic crime comes from Edwin
Sutherland, president of the American Sociological Association, who uses the
term “white-collar crime” to describe this type of crime. Sutherland defines
economic crime as “crime that occurs within the realm of business activities”
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and emphasizes that it most often manifests through manipulations in stock
trading, misrepresentation of corporate financial status, deceptive advertising,
bribery of business partners and government officials to secure favorable business
deals, misuse of funds, tax evasion, and similar acts (Sutherland, 1940). He later
expanded this definition, describing “white-collar crime” as offenses committed
by individuals of high social status within the scope of their professional activities
(Sutherland, 1945).

Bozidar Banovi¢ highlights that economic crime encompasses all delinquent
behaviors (both active and passive) arising from the economic relationships of
entities that hold authority over assets, whereby these behaviors directly harm
property and disrupt or endanger economic relations (Banovi¢, 2001). According
to his definition, economic crime includes both economic offenses and infractions,
with liability extending to legal entities as well (Group of Authors, 2021).

The criminal justice system of the Republic of Serbia includes the following
categories of criminal offenses under economic crime, as defined by the Criminal
Code of the Republic of Serbia (Cvetkovic et al., 2016):

* against the economy (counterfeiting money, money laundering, abuse
of authority in business, tax evasion, unauthorized production and trade,
smuggling, causing bankruptcy, etc.);

» criminal offenses against official duties (abuse of official position, violation
of law by a judge, public prosecutor, or deputy, misuse of budget funds, illegal
payments and collections, embezzlement, accepting and giving bribes, etc.);

« criminal offenses against legal transactions (forgery of documents, forgery of
official documents); and

« criminal offenses under specific laws.

The Council of Europe emphasizes that economic crime negatively impacts not
only individual victims but also society as a whole, undermining trust in the
economic system at both the national and international levels (OSCE, 2006).
Although no country has entirely eradicated economic crime, each national system
aims to reduce it to a socially acceptable level. A key goal for every state is to
combat this phenomenon due to the potentially severe economic damage it can
cause (Ferme, 2013). Additionally, preventive measures play a crucial role in
addressing economic crime (Jager and Stubbs, 2013).
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Authors identify several key characteristics of economic crime: adaptability to new
socio-economic relationships, concealment in execution, a high “dark figure” of
undetected offenses, complexity of legal regulations, and the specificity of proving
these criminal acts. Perpetrators are often individuals with high social standing
or officials in business operations, and these crimes are typically driven by profit
motives. Globalization and international markets further facilitate the spread of
economic crime, posing a serious threat to economies and society as a whole
(Group of Authors, 2021).

Research on economic crime reveals that its forms and structures are highly diverse
and numerous, often involving a large number of interconnected perpetrators
who operate over extended periods and achieve substantial financial gains. The
most vulnerable areas within the financial and economic system include the
banking sector, domestic and foreign trade, hospitality, industry, transportation,
and communications, with crime most commonly manifesting in the sphere of
goods trade and production. The agribusiness sector should also be added to these
vulnerable areas, as it is exposed to forms of economic crime such as money
laundering, fraud, and abuse, for instance, in obtaining subsidies intended for the
development and improvement of agricultural production. These incriminating
actions can be carried out in various ways, such as falsifying information about
agricultural holdings on lands that are not cultivated at all, submitting applications
for subsidies based on fictitious farms or fictitious possession of agricultural land.
Additionally, cases of misuse of subsidy funds are also recorded in practice.

Conceptual Aspect and Regulation of Money Laundering

Criminals use money laundering to conceal the true nature, origin, and existence
of illegally obtained income, thereby masking their criminal activity and enabling
unrestricted use of these funds. “Dirty money” can originate from various illegal
activities, such as drug trafficking, illegal arms and human trafficking, tax evasion,
corruption, organized crime, embezzlement, and fraud. Essentially, any income
generated from criminal activities that yields unlawful financial gain is considered
dirty money, including assets and values derived from it. This connection establishes
an essential link between money laundering and preceding criminal activities.

Money laundering is a specific form of economic crime, distinguished by certain
characteristics. Primarily, it is of a derivative nature, meaning it cannot exist without
a preceding criminal act. This type of economic crime can be viewed from both
broader and narrower perspectives. In a broad sense, money laundering involves
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the process in which income suspected to be acquired through criminal actions
is transferred, transformed, exchanged, or altered in a lawful way to conceal the
true nature, origin, purpose, flow, or ownership of these funds. The goal of this
process is to make assets obtained from illegal activities appear legitimate. In a
narrower sense, money laundering includes any action or attempted action to hide
or disguise the illegal origin of funds, making it appear as though they come from
legal sources. Regardless of the perspective, the purpose of money laundering
remains the same — to present illegal funds as legitimate through a series of financial
transactions (Cvetkovi¢ et al., 2021).

Money laundering consists of three primary stages, although in practice these
stages may sometimes overlap or certain stages may be omitted:

The first stage is breaking the direct link between the money and the criminal
activity through which it was obtained, known as the “placement” stage. During
this stage, illegally acquired money is introduced into legal financial channels.
This stage carries the highest risk of detection for criminals, as it is evident that
the money lacks a legitimate origin and is most vulnerable to seizure (Schneider,
2008). For this reason, this initial step is crucial for regulatory authorities to identify
suspicious transactions using various indicators.

The second stage is called the “layering” or “concealment” stage. The funds are
transferred from the accounts where they were initially deposited to other accounts
through a series of transactions. The primary goal of these transactions is to obscure
the connection between the funds and the criminal activities through which they
were obtained. These transactions aim to hide the money trail and complicate
investigators’ efforts to trace the origin of the funds.

The third stage is the “integration” stage, which represents the final part of this
process, after which the “dirty” money appears as money earned through legitimate
activities. A popular method for integrating these funds into legal financial
channels is purchasing real estate, such as commercial buildings, warehouses, or
apartments. Once the money reaches this stage, it becomes extremely difficult, if
not impossible, to uncover its illicit origin (Savic¢ et al., 2021).

These three stages do not necessarily have to be carried out in that order, as
criminals sometimes choose to directly invest illegally obtained funds in luxury
goods or real estate. Additionally, in cases of certain crimes, such as embezzlement
or investment fraud, the criminals’ money may already be integrated into the
financial system, eliminating the need for further placement of funds.
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The concept of legalizing illegally obtained income does not follow a single set
of rules; methods and techniques are adapted to specific situations. Although
methods vary, the stages mentioned in the money laundering process can occur
simultaneously within a single transaction, or they may be executed separately,
one after the other. Additionally, each of these stages may involve numerous
individual transactions.

Every country that is part of the global financial system may be exposed to money
laundering, meaning this issue affects not only states with developed market
economies and offshore centers. For this reason, the international community
has made substantial efforts to combat money laundering on a global level. The
Republic of Serbia has actively engaged in the fight against money laundering
and terrorism financing through its legal regulations since signing international
conventions. For years, Serbia has continuously fought against these phenomena,
closely monitoring developments on the international stage and applying best
regulatory practices. In Serbia, the laws directly addressing money laundering
include the Law on the Prevention of Money Laundering and Terrorism Financing,
as well as the Criminal Code.

Under the Criminal Code (Official Gazette of the Republic of Serbia, 2019), specific
offenses are defined, including the crime of money laundering in Article 245 and
the crime of terrorism financing in Article 393. Money laundering, as outlined
in Article 245, paragraph 1 of the Criminal Code, states: “Whoever converts or
transfers property, knowing that the property originates from criminal activity,
with the intent to conceal or falsely represent the illicit origin of the property, or
conceals or falsely represents facts about the property knowing it originates from
criminal activity, or acquires, possesses, or uses property knowing, at the time
of receipt, that the property originates from criminal activity, shall be punished
by imprisonment from six months to five years and a fine”. The use of the term
“criminal activity” allows that the offense need not be individually identified, and
it is not necessary for a prior final judgment for that offense to exist. For the specific
case, it is sufficient to establish that the money or property was obtained through an
activity that constitutes a criminal offense (Stojanovi¢ et al., 2017).

The Law on the Prevention of Money Laundering and Terrorism Financing
(Official Gazette of the Republic of Serbia, 2023) contains provisions aimed at
preventing money laundering and established the Directorate for the Prevention
of Money Laundering, a financial intelligence unit of the Republic of Serbia,
whose jurisdiction is defined by this law. This law prescribes actions and measures
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to prevent and detect money laundering. Under the meaning of this law, money
laundering includes: the conversion or transfer of property acquired through the
commission of a criminal offense; the concealment or misrepresentation of the
true nature, origin, location, movement, handling, ownership, or rights associated
with property acquired through the commission of a criminal offense; and the
acquisition, possession, or use of property acquired through a criminal offense.
According to this law, money laundering also includes activities conducted outside
the territory of the Republic of Serbia.

In addition to being regulated by the Criminal Code and the Law on the
Prevention of Money Laundering and Terrorism Financing, Serbia is also subject
to the European Convention on Money Laundering, Investigation, Seizure, and
Confiscation of Criminal Proceeds, which came into force with the adoption of the
Law on Ratification of the Council of Europe Convention on Laundering, Search,
Seizure, and Confiscation of the Proceeds from Crime and on the Financing of
Terrorism. To further strengthen the system for combating money laundering and
terrorism financing, the Government of the Republic of Serbia adopted the Strategy
for Combating Money Laundering and Terrorism Financing for the period 2020-
2024 (Government of Serbia, 2020).

Although there are many different definitions of money laundering, experts
and practitioners agree on one key aspect: money laundering is the process of
concealing the illegal origin of funds or assets acquired through criminal activities.
Activities such as corruption, organized crime, drug trafficking, arms trafficking,
and human trafficking generate high-value illegal assets, and laundering such
assets can threaten the economy and the integrity of the financial system.

Money Laundering in Agribusiness with Examples

Agribusiness encompasses a wide range of economic activities related to the
production, industrialization, and commercialization of agricultural products,
and can be viewed as an agribusiness complex. A farm represents a production
unit where agricultural activities are carried out and can be organized either as a
family farm, where an individual (farmer) and their family members engage in
agricultural work, or as a legal entity or entrepreneur. Agricultural products, or
agri-food products, include unprocessed, partially processed, or fully processed
items intended for human consumption. These products can be ready for immediate
consumption or serve as raw materials for the food industry (Zeki¢ et al., 2023).
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The intensive development of industry and agriculture, the expansion of
transportation and modern human activities, population growth, and especially
the advancement of modern agribusiness are closely linked with the general
economic development of society, which facilitates the transition of agriculture
from traditional to modern forms. Today, society increasingly faces complex issues
arising from the inadequate application of measures and practices in agribusiness,
as well as from the actions and behaviors of individuals or groups contrary to the
“code of good agricultural practices” and in violation of legal and regulatory acts.
The spectrum of risks ranges from mild forms within acceptable limits to severe
forms of greater magnitude (Subosi¢ et al., 2012).

Money laundering, a scourge and one of the most sophisticated criminal activities
today, with a high level of social danger, has not spared the agribusiness sector.
Agribusiness is also not immune to money laundering, one of the most complex
forms of crime today. Although money laundering is most commonly associated
with sectors such as banking, capital markets, currency exchange offices, casinos,
and insurance, this phenomenon is also present in agribusiness. Perpetrators
often include owners of registered agricultural holdings who open designated
accounts in commercial banks as individuals. These individuals typically appear
as defendants within organized criminal groups engaged in so-called “professional
laundering”, where their role is to withdraw funds from agricultural accounts and
deliver the cash to organizers or the individuals who hired them. This allows them
to transfer and convert funds, effectively acting as the final step in the layering
process of “dirty” money. It has also been observed that bank employees often do
not thoroughly check the documentation provided by these individuals, despite
the fact that the documents generally bear no relation to agricultural activities, a
loophole that “professional launderers” exploit. According to the regulations on
the registration of agricultural holdings, registration requires proof of a designated
bank account, intended for specific transactions such as loans, premiums, rebates,
and subsidies. Although the purpose of these accounts is clearly defined, they
are frequently misused to receive payments unrelated to agricultural activities
(Government of Serbia, 2021; Ministry, 2024).

In one case, a total of 24,706,403.02 dinars was deposited into the accounts of
multiple agricultural holdings, which was then fully withdrawn and returned to
those who made the deposits. The farm owners, based on falsified documents —
receipts showing fake fruit sales — received the money in their accounts. They
then withdrew the funds and returned them to the depositors or intermediaries.
In this case, the organizers used farm owners who, by agreement, provided pre-
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signed purchase lists. The accused filled these lists with false data, representing
larger quantities of goods than were actually purchased, based on which they made
payments of inflated amounts. The owners then withdrew the money, kept a portion
for themselves—either as payment for the “sold” goods or as a commission for
the service—and returned the remaining funds to the organizers (Government of
Serbia, 2021).

In the Republic of Serbia, specific common methods of money laundering
have been identified. The most frequent method involves transferring money
through the accounts of multiple legal entities based on fictitious trade of goods
and services, with the ultimate goal of withdrawing the money in cash. Another
common method includes investing illegally obtained funds in the purchase of real
estate, vehicles, other valuable assets, legal entities, or injecting cash into business
operations. The third most common form of money laundering in Serbia involves
using legal entities, such as craft businesses, entrepreneurs, and agricultural
holdings, to transfer and disburse cash based on false obligations (Government of
Serbia, 2021).

The following text will present examples (cases) of money laundering in practice
within the field of agribusiness. “On March 29, 2024, members of the Ministry of
Internal Affairs, UKP, the Anti-Corruption Department, in collaboration with the
Special Anti-Corruption Department of the Higher Public Prosecutor’s Office in
Kraljevo, arrested 16 individuals on suspicion of committing the criminal offense
of money laundering. A criminal complaint for the same offense was filed against
a seventy-year-old farm owner, while additional complaints for tax fraud and
tax evasion were filed against 1. V. (1977), the de facto responsible person of the
company ‘Euro AB Team 2021° LLC Cacak, who is currently in custody, and a
thirty-five-year-old formal responsible person of the same company. The arrested
farm owners include G. S. (1961) from Gorji Milanovac, M. B. (1958), B. P.
(1981), D. D. (1970), D. G. (1973), G. G. (1976), M. K. (1974), V. L. (1981), I. M.
(1990), S. R. (1971), M. V. (1986), R. V. (1968), G. P. (1960), D. R. (1947), S. P.
(1966), and M. P. (1997), all from Cagak. It is suspected that I. V. and the thirty-five-
year-old woman who is the formal responsible person of this company in Cac¢ak
unlawfully obtained a tax credit and avoided paying taxes in 2022 and 2023 by
recording 171 false receipts for the sale of timber to the detained farm owners in
the Tax Administration’s system and the company’s accounting records, amounting
to approximately 83.8 million dinars, which was never actually transacted. The
money in this amount was allegedly transferred to the accounts of the detained farm
owners, who withdrew the funds and returned them to I.V. and the thirty-five-year-
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old suspect. In doing so, they illegally obtained financial gain in this amount and
caused a loss to the state budget of approximately 24.8 million dinars in evaded
taxes. The suspects were handed over to the relevant prosecutor’s office along with
the criminal complaint.” (MUP, 2024).

“On May 17, 2023, members of the Ministry of Internal Affairs in Belgrade,
the Economic Crime Suppression Department, in collaboration with the Special
Anti-Corruption Department of the Higher Public Prosecutor’s Office in
Belgrade, arrested five individuals, while one is still being sought, on suspicion
of committing the criminal offense of money laundering. The individuals arrested
are M. P. (1966), S. A. (1962), A. A. (1995), L. R. (1995), and G. U. (1971).
The suspects allegedly used the personal data of agricultural holding owners,
which the owners provided to them, to submit requests for incentive funds to
the Agricultural Payments Directorate in 2018 and 2019. In these requests, they
falsely claimed that the agricultural holding owners had a business relationship
with a company presented as a supposed supplier. Based on this, the Agricultural
Payments Directorate issued decisions approving investment applications eligible
for subsidies totaling 14,744,712 dinars. Subsequent checks revealed that there
was no business relationship between these individuals and the company, nor
were the investments carried out. It is suspected that part of the disbursed funds
was kept by the farm owners themselves, while a larger portion was given in cash
to the suspects. The suspects have been detained for up to 48 hours and, along
with the criminal complaint, will be presented to the relevant prosecutor’s office.”
(MUP, 2023).

“On December 25, 2021, members of the Ministry of Internal Affairs, the Anti-
Corruption Department of the Criminal Police Directorate, acting on orders from
the Special Anti-Corruption Department of the Higher Public Prosecutor’s Office
in Ni8, arrested four individuals on suspicion of committing the criminal offense
of money laundering, while a criminal complaint for the same offense will be filed
in regular proceedings against one individual. The arrested include N. R. (1983),
owner of an agricultural holding; M. K. (1984), also an owner of an agricultural
holding; as well as LJ. R. (1960) and M. R. (1981), all from NiS. A criminal
complaint will also be filed in regular proceedings against a 38-year-old man.
It is suspected that N. R., from December 2019 until December 25 of this year,
falsely represented facts about cash suspected to originate from criminal activities
by integrating it into legal channels. He did so by opening agricultural holdings
in his name, as well as in the names of M. K. and the 40-year-old man. He also
opened bank accounts where he deposited cash totaling 19,320,000 dinars. LJ. R.
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is suspected of helping N. R. conceal the illegal origin of the money by creating a
fictitious gift contract with him for $335,000, which he deposited into his personal
bank account. Additionally, he and M. R. created a false loan agreement for
$170,000, which was also deposited into his personal account. The suspects, N.
R., M. K, LJ. R,, and M. R., were brought before the Higher Public Prosecutor’s
Office in Ni§ along with criminal complaints.” (MUP, 2021).

Conclusion

Due to the high risk it poses to society, money laundering is considered one of the
most serious forms of economic crime, as it severely undermines the foundations
of state and economic systems. This illegal activity often goes unnoticed,
complicating national and international efforts to implement effective measures
for its prevention and suppression.

While money laundering is most commonly associated with sectors such as
banking, capital markets, currency exchanges, and insurance, it is also present
in agribusiness, where “dirty money” is funneled through agricultural holdings
and agribusiness companies. There have been cases in agribusiness where
farm owners withdrew money paid by a company under false pretenses of
purchasing agricultural products and returned it to the de facto responsible party
in that business, the supposed supplier, thereby participating in money laundering
activities. Practice has also shown that designated accounts of agricultural
producers or companies have been misused in various ways, highlighting the need
for enhanced monitoring of these entities, as they undoubtedly represent a risk
from the perspective of money laundering threats. Banks must also conduct a more
thorough analysis and verification of documents submitted by these individuals to
determine whether the documents are genuinely related to agricultural activities,
thus hindering “professional launderers” in their efforts.

Continuous education of individual farmers, cooperatives, and small agribusiness
owners in Serbia—primarily on basic concepts of criminal activities and their
associated risks, as well as on reporting observed criminal actions—could raise
awareness of what constitutes acceptable moral behavior versus unacceptable
actions. Such education would also raise awareness among farmers and other
agribusiness entities about the negative repercussions of criminal activities and
help them understand their rights and responsibilities.
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Based on all the aforementioned, it is evident that all economic sectors are
exposed to the threat of money laundering, which seriously undermines the
security, financial, and economic systems of many countries. The Republic
of Serbia is making substantial efforts to combat this global problem by
implementing activities and measures aimed at preventing, detecting, and
adequately prosecuting perpetrators of money laundering and other forms
of crime.
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ECONOMIC ASPECTS OF DIGITAL TECHNOLOGIES
IN AGRICULTURAL PRODUCTION!

Sanjin Ivanovic?, Sasa Todorovic®

Abstract

Digitalization in agriculture is an increasingly important phenomenon, in-
volving broad range of activities not only in agricultural production, but also
in decision making (management) process at farm level, new approaches to
financing of farm activities, etc. Nevertheless, growing importance of digital
technologies in agricultural production is not followed by sufficient research
on its economic aspects, costs related to their application as well as economic
efficiency of investments in this field. Therefore, managers of family farms
and agricultural enterprises do not have appropriate insight in real economic
consequences (but also social, environmental and political implications) of
their deeper involvement in production based on information technologies.
The goal of this research is to discuss economic aspects of various ways of
using digital technologies in agricultural production.

Key words: information technologies, costs, investments, agriculture, man-
agement.

Introduction

There is no consensus concerning the term digital agriculture. It is assumed that
it has the same or similar meaning like terms smart agriculture, smart farming,
IT in agriculture, agriculture 4.0 etc. Abbasi et al. (2022) mentioned that this is
a fusion of digital technologies, such as big data, artificial intelligence, wire-
less sensor, autonomous robots, cloud computing, internet of things etc. Abiri
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et al. (2023) enlisted and explained the main benefits of digital agriculture,
such as improved agility, time and costs savings, asset management and prod-
uct safety. Tankosi¢ et al. (2024) stated that term digitalization “is still open to
different definitions due to its dynamic character and the multiple aspects from
which it can be viewed”. According to Sarker et al. (2019), digital agriculture
“uses modern technology achieving sustainable agricultural development in
terms of crop, fisheries and livestock™, while digital agriculture could be used
to provide food for growing population. Anyway, it should be taken into ac-
count that digital agriculture is not related only to sustainable agriculture, but
also to better use of resources (water, energy), cost reduction and increase of
productivity. Kitole et al. (2024) mentioned that benefits of digitalization in
agriculture were observed in enhancing extension services, better access to
market information and improved availability of financial services.

Analyzing the relationship between the use of digital technology and agricul-
tural productivity in the EU countries, Bocean (2024) stated that digitalization
provides famers an opportunity to improve “productivity and economic sus-
tainability”. Author also stated that digital technologies in agriculture “should
be tailored to each EU member state’s unique requirements”. Research con-
ducted in Spain (Sadjadi and Fernandez, 2023) indicated that “acquisition
costs of the machinery, equipment and applications have been the main ob-
stacle” when it comes to financial challenges of digitalization in agriculture.
Similarly, results from Brasil (Bolfe et al., 2020) indicated that the most im-
portant benefit of digital agriculture is an increase of productivity. On the
other hand, investments in fixed assets (machinery, equipment and software)
are the main challenges. There are a number of researches conducted in China
concerning the effects of digitalization in agriculture. Xu et al. (2024) deter-
mined that digital economy positively impacts agricultural technical efficien-
cy while narrowing regional disparities. Fu and Zhang (2022) concluded that
“digitalization can significantly raise agricultural total factor productivity”.

Authors from Ukraine (Kropyvko et al., 2020) analyzed investments in
number of digital tools in agriculture. Applying discounting methods for in-
vestment evaluation, authors determined that all the investments were eco-
nomically efficient. Using the same methodological approach, authors from
Indonesia (Khofiyah et al., 2021) determined that investments in renting agri-
cultural drones are acceptable. Ryskeldi et al. (2024) investigated investments
in 6 digital technologies (2 in livestock production and 4 in plant production)
in Kazahstan, concluding that all of them are economically efficient.
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However, in some cases investments in digital agriculture are not econom-
ically efficient. Sanyaolu and Sadowski (2024) investigated investments in
precision agriculture in Germany, France, Poland and Romania. Farms deal-
ing with field crops were observed, depending on their size (which is ex-
pressed by economic size). Authors considered reduction of fertilizers and
crop protection costs (due to the use of precision agriculture) as a key bene-
fit for investment analysis. It was determined that “farms with an economic
size of less than EUR 100,000 demonstrated a negative net present value
(NPV)”, while for bigger farms investments were economically efficient. The
use of subsidies for such investments is realistic only for the farm size of EUR
50,000-100,000. Other farms are too small, and even subsidies are not effec-
tive (unable to provide positive NPV for such investments). Similar topic was
discussed by Todorovi¢ et al. (2019) for Serbian conditions.

The main goal of this research is to discuss economic aspects of various ways
of using digital technologies in agricultural production. Apart from that, this
research it trying to analyze changes which occurred in the Republic of Serbia
in previous years considering investments in digital technologies.

Material and methods

Economic aspects of digital technologies are discussed through the review
of literature dealing not only with economic assessment of investments in
digital agriculture, but also other related topics, such as productivity; mana-
gerial decisions in digital era; social, political and ecological consequences of
digitalization in agriculture.

Analysis performed in this paper presents continuation of research conduct-
ed by Todorovi¢ et al. (2019). That research evaluated economic efficiency
of investments in high precision GPS (global positioning system) guidance
systems on specialized crop farms in the Republic of Serbia cultivating be-
tween 10 and 100 hectares. Farms were divided into two groups, the first
group using 10-50 hectares while the second group cultivating 50-100 ha of
arable land. Analysis was based on different level of cost savings enabled by
the application of high precision GPS guidance systems. It was concluded
that such investments for bigger farms (50 — 100 hectares) are economically
efficient without investment subsidies (provided that an appropriate level of
cost savings is achieved).
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On the other hand, authors proved that investments in high precision GPS
guidance systems are not economically efficient for smaller farms (10 — 50
hectares) without subsidies. Such investments are economically efficient for
smaller farms only if they use subsidies and provide appropriate level of cost
savings (at least 8%). Having that in mind, this research will reconsider only
investments in high precision GPS guidance systems for the same small farms,
while bigger farms will not be discussed. Previous research was based on
average values for two production years (2017/2018 and 2018/2019), while
this research assumed average values for the period of five production years
(2019/2020, 2020/2021, 2021/2022, 2022/2023 and 2023/2024).

Methodology applied by Todorovi¢ et al. (2019) for determining econom-
ic effectiveness of investments in high precision GPS guidance systems is
also used to assess the period of five production years in this research. This
approach is based on the calculation of annual equivalent cost (described by
Bierman and Smidt, 2007) of high precision GPS guidance systems. Besides,
authors determined breakeven number of hectares for various levels of cost
savings (between 2% and 8%).

Results and discussion

Sowing structure of observed farms (cultivating from 10 to 50 hectares) has
not changed during the period 2018 — 2019 and period 2020 — 2024, meaning
that participation of maize was 47.78%, wheat 27.93%, sunflower 18.63% and
soybean 5.66%. Average production costs influenced by investments in high
precision GPS guidance systems (seed, fertilizers, pesticides, fuel and mainte-
nance, and labor costs) for the observed periods are presented in Table 1.

Table 1 Production costs (EUR per hectare)

- - Fuel, Labor
Crop Seed Fertilizers Pesticides M&R costs Total

2018-2019

Corn 82.01 278.88 65.00 17341 17.05 616.35

Wheat 81.00 266.38 21.87 112.65 13.59 495.48

Sunflower | 61.69 252.61 67,80 147.86 16.58 546.54

Soybeans | 61.46 218.24 43.63 147.69 19.44 490.47
2020-2024

Corn 85.15 336.39 65.87 185.38 17.88 690.65

Wheat 84.09 321.31 22.16 120.43 14.25 562.23

106



- . Fuel, Labor
Crop Seed Fertilizers Pesticides M&R costs Total
Sunflower | 64.05 304.70 68.71 158.07 17.38 612.91
Soybeans | 63.81 263.25 44.22 157.88 20.39 549.54

Source: Authors’ calculation

Weighted average costs per hectare (Table 2) are determined on the basis of two
factors — production costs per hectare (Table 1) and percentage of participation of
individual crops in sowing structure. Comparing two periods, average observed
cost per hectare increased for 69.85 EUR (12.42%).

Table 2 Weighted average costs (EUR per hectare)

Crop 2018-2019 2020-2024 Difference
(EUR per ha) Index (2018-
2019=100)

Corn 294.47 329.98 35.51 112.06
Wheat 138.41 157.06 18.65 113.47
Sunflower 101.83 114.19 12.36 112.14
Soybeans 21.75 31.09 3.34 112.04
Total 562.46 632.31 69.85 112.42

Source: Authors’ calculation

Effects of various levels of costs savings in periods 2018 — 2019 and 2020 — 2024
are presented in table 3.

Table 3 Costs savings (EUR per ha)

Percent of cost Averal,’gi?J gor pe- Averaligig cﬁor pe- leferel;c(z1 -
; ndex -
SAVINES 2018-2019 20202024 | (BURperha) | 5015
2% costs savings 11.25 12.65 14 112.44
5% costs savings 28.12 31.62 35 112.45
8% costs savings 45.00 50.58 5.58 112.40

Source: Authors’ calculation

Economic efficiency of investments in high precision GPS guidance systems
for the observed family farms is determined for two scenarios (Table 4).
Scenario 1 is based on the assumption that farmers do not use state subsidies
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on investments in high precision GPS guidance systems, while Scenario 2
considers state support (investment subsidies) for the purchase of high pre-
cision GPS guidance systems. Comparison of two periods indicates lower
price of high precision GPS guidance systems in period 2020 — 2024, as
well as lower repair costs and annual subscription fee (due to an increas-
ing competition on the market of such systems). Nevertheless, the opposite
trend was observed for discount rate, which is a consequence of changes in
interest rates.

Table 4 Economic efficiency of investments in high precision GPS guidance sys-
tems (family farms cultivating 10 to 50 hectares)

2018-2019 2020-2024
Elements of calculation Scenar- Scenar- Scenar- .

. . . Scenario 2

iol i0 2 iol
Investment amount — initial outlay (EUR) 12,000.00| 12,000.00| 6,000.00| 6,000.00
Investment subsidy (%) 0% 50% 0% 50%
Investment subsidy value (EUR) 0.00( 5,000.00 0.00| 2,500.00
Salvage value (EUR) 0.00 0.00 0.00 0.00
Amount to be recovered (EUR) 12,000.00| 7,000.00| 6,000.00( 3,500.00
Discount rate (%) 3.50% 3.50% 4.00% 4.00%
Life of the asset (years) 5 5 5 5
Capital recovery factor 0.22148| 0.22148| 0.22463 0.22463
Annual equivalent of an initial outlay (EUR) 2,657.78| 1,550.37| 1,347.76 786.19
,énS;?I repair costs (10% of new over life) 240.00 240.00 120.00 120.00
Annual subscription fee (EUR) 300.00 300.00 0.00 0.00
Operating costs per year (EUR) 540.00 540.00 120.00 120.00
Annual equivalent costs (EUR) 3,197.78| 2,090.37| 1,467.76 906.19

Source: Authors calculation

Knowing the level of annual equivalent costs for various scenarios (and dif-
ferent periods) enabled calculation of breakeven number of hectares (for var-
ious levels of costs savings) (Graph 1). It was determined that investments
in high precision GPS guidance systems without subsidies during the period
2018 — 2019 were not economically efficient, but it changed during the period
2020 — 2024 (minimal required cost savings are 5%). On the other hand, if
farmers used investment subsidies in the period 2018 — 2019 acquisition of
high precision GPS guidance systems was economically efficient only for
cost savings of 8%. In a new business environment (period 2020 — 2024),
circumstances were much more favorable for farmers, so that such an invest-
ment was economically efficient for minimal level of cost savings of only 3%.
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Fig. 1 Break-even number of hectares for analyzed periods and scenarios
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It should be taken into account that managerial decisions in agriculture could
be influenced not only by economic results of investments in digitalization,
but also by the use of new managerial solutions based on digital technologies.
Certain authors discuss internet of things based “application development
platforms” (Baseca et al., 2019) while others stated that “digital platforms
as data aggregators” could be useful, but “as these systems develop, the ef-
ficiency of these platforms becomes more challenging” (Borrero and Mari-
scal, 2022). Managers also face additional challenges (and opportunities, as
well) linked to possibilities to use decentralized finance (which is based on
blockchain technology). Such way of financing is especially suited for proj-
ects which “require high upfront investment and long payback times” (Pom-
bo-Romero and Rlas-Barrosa, 2022).

Social, environmental and political implications of digital agriculture should
not be neglected, as well. Based on the research of perception of Canadian
producers regarding digital technologies in agriculture (Abdulai et al., 2024)
it was indicated that only 6.7% of farmers strongly agree that digital technol-
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ogies in agriculture offer a “reliable return on investments”, while 17.1% of
them strongly agree that digital technology “increases profitability of farms”.
At the same time 23.6% of farmers strongly agree that digital agriculture in-
creases productivity. At the same time, according to Hackfort (2021), there 1s
an inequality linked to the use of digital technologies in agriculture, primarily
because “corporate actors largely control and shape the development of infra-
structure, products and services”. According to the same author, there are also
“inequalities in distribution of benefits from the use of the technologies”, “un-
even sovereignty over data, hardware, and digital infrastructure”, etc. Discuss-
ing digitalization in agriculture, MacPherson et al. (2022) questioned ability of
digital agriculture to provide sustainability. Authors pointed out that it depends
on factors such as agricultural policy and “legal settings”. The research indi-
cated that without appropriate policy measures and legal framework digitali-
zation will become just an “instrument for reinforcing” economic efficiency.

As one of the advantages of applying digital technologies in agriculture, pos-
itive effect on ecology could be mentioned. Lu et al. (2024) stated that “rural
digitalization has substantially amplified agricultural production efficiency
while simultaneously notably reducing environmental pollution”. Musajan et
al. (2024) showed that digital technologies cause “farmers’ green production
transformation” reducing application of pesticides and fertilizers. According to
authors, digital technologies also reduce information asymmetry and improve
“market access”, while also “enhancing precision management practices”.

Conclusion

Authors addressed numerous issues related to digitalization in agricultural
production within the paper. The literature review indicated that digital solu-
tions in agriculture increase productivity, while investments in digitalization
are economically efficient mainly for big farms. Smaller farms are dependent
on state subsidies to provide economic efficiency of investment in digital tech-
nologies, such as acquisition of high precision GPS guidance systems. Never-
theless, an increasing competition among providers of digitalization services
in agriculture speeds up wider adoption of digital technologies among farm
managers (by decreasing level of investment, which proves to be one of the
biggest challenges). It is necessary for policy makers to keep in mind other
aspects of digitalization (social and environmental), and to create appropriate
environment which could enable digital solution to provide long term sustain-
ability for agricultural production.
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AGRIBUSINESS AND SUSTAINABILITY:
SUCCESS MODELS AND FUTURE STRATEGIES

Alin-Ionut Petrica®, Dragos-Nicusor Popa?

Abstract

Sustainability has become a crucial aspect of modern agribusiness, as compa-
nies and entrepreneurs seek to balance economic growth with environmental
stewardship. This paper investigates the role of sustainable practices in agri-
business, highlighting models of success from around the world. The study
emphasizes innovations such as organic farming, resource-efficient technolo-
gies, and the circular economy, which enhance productivity while minimizing
environmental impact. It also explores how agribusinesses are adapting to
global challenges such as climate change and resource depletion. By analyz-
ing successful case studies, the paper identifies key strategies for long-term
sustainability in the sector and the role of policy support in fostering sus-
tainable growth. The research concludes that the future of agribusiness lies
in integrating sustainability at every level, from production to distribution,
ensuring both profitability and environmental responsibility.

Key words: Sustainability, Agribusiness.
Introduction

Sustainability is the quality of a human activities to be carried out without de-
pleting available resources and without destroying the environment, so with-
out compromising the possibilities of meeting the needs of future generations.

Sustainability does not offer a definite answer, but we can have a multitude
of solutions. Sustainable agriculture is much broader than that because it
has several categories of agriculture: agroecology, conservative agriculture,
ecological agriculture, regenerative agriculture, precision agriculture, biody-
namic agriculture, permaculture. Sustainability in agriculture is a desire to
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thoroughly analyse the impact of agricultural practices on environment, soil
health, water resources and biodiversity.

“I see sustainability by trying to make the best use of resources (natural, fi-
nancial) to get the best results. We can produce as much but at lower costs.
This is what we have been trying to do on our farm since 8 years ago, with-
out reducing productivity. But these results came with hard work, labour and

Romania, 2024)

“Approximately over 50 billion GHGs (greenhouse gas emissions) are emit-
ted almost every year, globally. Humans have increased the concentration to
sustainable levels because since the industrial revolution some greenhouse
gases occur naturally and because of this there is more carbon dioxide in the
atmosphere than ever before. GHG 1 accounts for 17%, the agricultural sector
creates the alarming temperature increase at global levels, and at European
level it generates 13.3% of GHG. The EU has allocated over 100 billion be-
tween 2014-2020 euro from CAP (Common Agricultural Policies) resources
for climate action obtained from which 26% is from CAP budget and about
50% 2 of GHG emissions generated from the livestock sector, respected by
emissions obtained from soil fertilization 36% and land use and land use
change 14%. Climate neutrality in the agriculture, land use and forestry sec-
tors, all to be achieved by the EU by 2035 on the “Fit for 55%” legislative
proposal tabled by the European Commission in June 2022.” (Ambasada Sus-
tenabilitatii Tn Romania 2023).

Future strategies

Agribusiness will face many challenges but also many opportunities in the
future. The following strategies aim at addressing these challenges by pro-
moting sustainability and at enhancing technological progress. We will look
at some strategies.

Sustainability in integrated farms

Integrated farms, where animal husbandry comes with a component of ag-
ricultural practices, are one of the main measures for more sustainable agri-
culture. For example, in 2020, the Catean farm in Brasov is a model, 90% of
animal feed is produced on the farm and silage has been completely eliminat-
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ed. Also as a sustainability measure, steps are being taken to produce green
energy. This is a closed circuit that starts with animal feed and ends with
the finished product, which has good results in terms of implementing sus-
tainability measures, thanks to the overall vision you can create. Moreover,
because in an integrated farm the chains are shorter and more economically
viable, sustainability becomes a natural direction. In the example above we
have a farm in Brasov that produces its own food to feed its animals. This
farm, in addition to producing its own feed, is taking steps to produce green
energy. In order to carry out this plan, the circuit will be repeated so that the
finished product is of the same quality and quality.

Sustainability in ecological agriculture

Organic farming is an agricultural method of producing food using natural
substances and processes. The Commission has set a target of 25% of agricul-
tural land in the EU to be farmed organically by 2030 - a significant increase
from 10.5% in 2022. The European Court of Auditors found that the EU’s
organic farming strategy lacked important elements such as quantifiable tar-
gets or how to measure progress. EU funding for organic farming - more than
€12 billion in 2014-2022 - has helped to increase the area devoted to organic
farming, but not enough attention has been paid to environmental and market
objectives. Moreover, due to data limitations, the impact of the policy could
not be assessed. The Court recommended improving the strategy and effec-
tiveness of EU funding for the organic sector. (https://www.eca.europa.eu/

ro/publications/SR-2024-19

Table 1. Land cultivated in an ecological system (Ha)

TIME 2013 2018 2022 2022/2013
Romania 173.794 240.800 365.894 110,5332
Germany 441.360 531.168 777.302 76,11519

France 580.581 1.165.235 1.617.689 178,6328

Source:https://ec.europa.eu/eurostat/databrowser/view/org_cropar/default/
table?lang=en&category=agr.org
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In the table above, we can see that France has the highest increase in the area
of organic agricultural land, while Romania and Germany have a steady in-
crease, but Romania has a higher percentage increase than Germany, but still
has a lot of catching up in terms of land area (Ha) with Germany.

Chart 1. Land cultivated in an ecological system (Ha)
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Precision agriculture

Precision agriculture uses technology to manage and monitor agricultural re-
sources efficiently. Some examples of the technologies used in precision ag-
riculture are navigation and GPS systems that help to accurately guide farm
machinery, drones for crop condition monitoring and soil measurement, soil
sensors that measure moisture and levels of different nutrients in the soil and
other parameters. The role of precision agriculture is crucial for ensuring the
profitability and sustainability of modern farms and thus provides farmers
with new tools to manage resources efficiently so that agricultural results are
as high as possible. Among the benefits of Precision Farming are increased
efficiency by reducing wastage of resources, increased yields by optimizing
the use of resources, sustainability by reducing environmental impact through
precise application of agricultural pesticides but can also have reduced long
term costs through more efficient use of resources.
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Fig 1. Iteligent agriculture: technology for efficient crops

Source: https.//tarfin.com/ro/blog/ce-este-agricultura-de-precizie-de-ce-este-important

Education and Awareness

For future strategies, from our point of view we should invest in education
and public awareness because they are crucial to ensuring long-term sustain-
ability. Information campaigns and educational programs can add to changing
consumer behaviour and increasing demand for sustainable products. A great
impact can be made by farmers’ education in the aspect of sustainable practic-
es can accelerate their adoption.

Support Policies

Government support policies play a key role in promoting sustainability
through policies and regulations already implemented and future policies that
support sustainable agricultural practices. A big plus is government subsidies
for sustainable technologies, these tax incentives for organic farming as well
as strict regulations on the use of pesticides and fertilisers can make farmers
adopt more environmentally friendly practices

Adaptation to climate change

It is essential that we adapt to climate change because it ensures the long-term
continuity of agribusiness. Through climate change can harm agricultural
yields, such as: rising temperatures, rising temperatures, changing precipita-
tion patterns and increasing the frequency of extreme weather events. As a re-
sult, all farmers and all companies in the agricultural sector require a strategy
to enable them to accommodate change and reduce associated threats.
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A few strategies for adapting to climate change would be the development of
new plant varieties resistant to unfriendly conditions such as drought but also
to flood in certain cases and through which the use of these varieties can help
to maintain constant production in changing climatic conditions. Another way
of adaptation could include the use of modern irrigation technologies. For the
most sustainable future we could implement more efficient irrigation systems
such as drip irrigation and underground irrigation, both can make a positive
contribution to saving water but also to providing water for crops. Farmers
could also implement some regenerative farming practices, for example, im-
plement crop rotation and increase compost use. These practices can improve
soil health and its ability to retain water. Useful approach to human resources,
such as water and soil, is found a solution for adoption to climate change.
This effectively includes such as rainwater harvesting, water harvesting, and,
forest protection and sustainable land use.

Strategy Description Example
Cultivation of resistant Development of drought and | Drought-resistant maize and
plants flood resistant varieties sunflower plants
Efficient irrigation technol- | Drip and underground irriga- | Drip irrigation in vegetable
ogies tion systems farms
Regenerative agricultural Crop rotation and use of Crop rotation on organic
practices compost farms
Management of natural re- Harvesting rainwater and Harvesting rainwater on
sources protecting forests urban farms

Source: Examples from our own college education

Therefore, adaptation to climate change offers a multi-dimensional approach
that includes technological innovations, sustainable agricultural practices and
efficient management of natural resources. Thanks to the implementation
of each strategy, the, agribusiness can mitigate the weaknesses of climate
change, but it can also ensure that sustainability will last.

Other practices for the future of agribusiness

Biofuels will in the future have a very large allocation of land for raw mate-
rial production. An example of an innovator we found is Celtic Renewables,
which amends whiskey residues in biofuel, he said, another example would
be Agrivida, which is advancing the enzyme technology for biofuels on the
level of non-food crops. Because of the persisting shortage of workforce, au-
tomation is gaining importance in agribusiness. All who can offer specialized
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robots to help them with various agricultural activities will always be at the
top of this transformation.

Now we will talk about alternative energy that with the funds of concerns
about fuel costs, agricultural enterprises obtain renewable energy sources. An
example would be Sundrop Farms which is the leader of solar energy in nu-
merous agricultural operations, which is, while Smithfield Foods is modifying
manure into renewable natural gas expressing sustainable farming practices.
Farmers to ensure their future profitability began to incorporate more and
more both production and processing directly on the farm, which helps them
stay or even advance in terms of competitiveness. The adoption of agricul-
tural technology and digitalization leads cutting-edge solutions in the field of
agro-technology. These technology companies help farmers make informed
decisions about plantings, pesticide application and harvesting through an
easy-to-use application that uses real-time data and artificial intelligence that
provides information tailored to the location of the region farmer find.
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ANALYSIS OF FOOD SECURITY IN EUROPEAN UNION

Ana Nitu', Bilent-Marin Giirler?

Abstract

This paper aims to assess the state of the European Union's food sector from
a food security perspective and seeks to answer the question ‘How has food
security evolved in response to recent global events within the EU?’. The
research objectives include identifying the current status, vulnerabilities, and
external factors influencing food security. To achieve relevant findings, we
will analyze statistical indicators such as the average protein availability,
food deficit, variability of food production per capita, and the proportion of
the underweight population. By evaluating the significance of these results
and reviewing relevant literature, we will provide insights into the current
living conditions in the European Union with regard to the food sector.

Key words: food efficiency, food importance, food security evolution.

Introduction

The concept that food production must expand by 60-70% in order to feed
the world’s growing population, predicted to exceed nearly 10 billion peo-
ple by the year 2050, is commonly used to address issues related to food
security around the world. Because there will be insufficient food to feed the
increasing number of people in the world, the agri-food sector of EU will
have a crucial part towards guaranteeing the availability of food by enhancing
output, primarily through productivity. In an effort to benefit from the nutri-
tional needs of an expanding global population, the agri-food sector of EU is
predicted to strengthen its ability to compete in the international scene (Food
Security Challenges in an EU Context - IFOAM Organics Europe Publica-
tions, 2021). Following the recent global events, the food crisis became sub-
stantially worse since the outbreak of COVID-19 and the Russian’s invasion
of Ukraine, jeopardizing the lives of millions of people. Food inflations is

1 Ana Nitu, Ph.D., Bucharest University of Economic Studies, Piata Romana 6, Bucharest,
Phone: 0787344674; E-mail: nitu2ana22@stud.ase.ro

2 Bilent-Marin Giirler, Bucharest University of Economic Studies, Piata Romana 6, Buc-
harest, Phone: 0791621649 E-mail: gurlerbulent2 1 @stud.ase.ro

125



regularly high and is driven by a fluctuating environmental and geopolitical
setting, regardless of some positive indicators. In order to cope with the cri-
sis’s immediate effects, the EU has committed significant funds. Neverthe-
less, sustainable agri-food systems will ultimately prove to be the solution to
food security. (Roman, 2024).

The destabilization of food security

Prior to Russia’s invasion of Ukraine, there had previously been a threat to
the world’s food security. In the second half of 2021, serious disruptions in
global agri-food chains and rising costs of energy were the outcomes of the
COVID-19 pandemic and the turnaround in the economy which ensued. The
pricing and accessibility of fertilizers, a crucial agricultural input whose man-
ufacture is heavily reliant on natural gas, were also impacted by the rising
prices of energy, which increased inflationary pressures on consumers and
food producers.

The graph shown above displays the general increase of the trend in residen-
tial gas prices in the EU from 2020 to 2024. The trend line implies long-term
rises, although prices peaked in 2023 reaching a price of roughly 0,12 euros
per kilowatt-hour, followed by a modestly fall in 2022. The expenses of the
EU’s energy switch to green power, increases in inflation, possible seasonal
demand variations, followed by political concerns (such as the ongoing dis-
pute among Russia and Ukraine) which affect availability, are undoubtedly
the primary contributors of the results presented. Food security is affected by
the increasing household gas prices since they raise the costs of production,
transportation and fertilizer as well. Families with limited resources may find
it difficult to pay for nutritious meals in addition of their already high ener-
gy costs. Moreover, expensive supply chains may restrict the availability of
food, making it more challenging to find affordable food.
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In the figure above, is shown the availability of protein taken from food in
many countries from the European region. Many of the countries located in
Western and Northern Europe, which include France, Germany and Scan-
dinavia, have a relatively high protein availability (France — 110 g/per/day;
Germany — 104 g/per/day; Norway — 116 g/per/day). Western European na-
tions typically have higher protein levels due to advanced food supply and
agricultural systems, higher incomes and easier access to a wider variety of
food sources. The regions with restricted protein availability located in Cen-
tral Asia and Eastern Europe are affected by financial factors, dietary varia-
tions and restricted access to high-protein foods like meat and dairy. The map
highlights variations in the daily availability of protein throughout its bor-
dering regions. The reason that Western Europe often has the highest protein
availability per capita are the more robust economies, more varied diets and
steady access to food high in protein.
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Figure 3. Number of people unable to afford a healthy diet(millions).
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According to the data, the number of European Union citizens who cannot af-
ford a nutritious meal would gradually rise between 2019 and 2022. Although
the rise is slight, the trend over time suggests that a significant section of the
EU population is affected by a persistent problem. These figures imply that a
sizeable portion of the population still finds it difficult to pay for a nutritious
diet, even during periods of economic stability. Millions of people, especially
those in lower income groups, do not have much better access to reasonably
priced, healthful food as a result of the EU’s economic expansion. The minor
rises from 2019 onward may have been triggered by the COVID-19 pandemic,
which started in early 2020 and undoubtedly made many people’s financial and
employment uncertainty worse. Rising food costs, broken supply chains and
even higher living expenses during and after the pandemic made food insecu-
rity a problem even if government aid programs assisted in some places. Food
prices have risen due to growing inflation and higher utility bills throughout
Europe, which may be the cause of the 0.1 increase in 2021-2022. More people
may find it difficult to buy nutrient-dense meals, particularly fresh vegetables,
proteins and dairy, which are often priced higher, when household budgets are
strained by rising energy and living expenses. A higher risk of obesity, malnu-
trition and chronic illnesses (such as diabetes and heart disease) is associated
with limited access to a nourishing diet. This trend has the potential to degrade
public health outcomes and raise healthcare costs throughout the EU.
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The effects on population

The most common problem is that those who cannot afford wholesome foods,
may suffer from poor health, which can lower productivity and educational
outcomes and keep people and families stuck in poverty cycles, resulting in
social inequality. In order to prevent health and food insecurity problems from
getting worse, governments may need to give low-income households more
assistance, which could put further strain on social welfare and healthcare
systems as the number of individuals who cannot afford a balanced diet rises.

Figure 4. Gross per capita production index number (2014-2016=100).

Source: FAOSTAT

Using 2014-2016 as the baseline (indexed at 100), the graph above gives the
gross per capita production index number, which is the food production for
the EU, showing the proportional shifts in the food sector. The evaluation
implies a consistent rise in food output per capita between 2019 and 2021 (a
2.29% increase), as a result of better agricultural conditions or increased agri-
cultural efficiency. The score fell to 96,8 in 2022 (a drop of 5.6%), a sign that
the amount of food produced per person has fallen below the baseline. The
drop marked an abrupt turnaround from the prior growing pattern. As men-
tioned above, the main causes of 2022 disruptions are cause by the ongoing
conflict in Ukraine with Russia. Given that Ukraine is a significant supplier
of grains and other agricultural products, food shortages and higher prices
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for energy, fertilizers and EU transit could have been caused by the conflict.
Droughts and heat waves in 2022 are examples of extreme weather phenom-
ena that would have affected livestock and crop production. Issues brought
on by climate change are having an increasing impact on agricultural produc-
tivity throughout Europe, decreasing the constancy of outputs from year to
year. The EU may become more dependent on imports and more susceptible
to changes in the world food market if the production of food declines further
more. Higher food costs could result from this.

Figure 5. Body mass index of the EU's entire population.
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The body weight distribution in the European Union comparing 2014 to
2019, expressed as a percentage of the population is displayed in the figure 5
above. The overall number of underweight people remained constant in the 5
year-span analyzed, resulting in a 2.9% of the whole population. Given that
fewer persons are categorized as having a normal weight, the 1.7% decline,
from 47.5% in 2014 to 45.8% in 2019, may signal a move toward a higher
or even lower weight category. Throughout these 5 years, the share of obese
people rose from 14.9% to 16%. The upward trend in obesity shown by the
1.1 percentage point increase, suggests that health problems linked to high-
er body weight are becoming more of a worry. Increased consumption of
processed and high-calorie meals along with a shift towards more sedentary
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lifestyles may be the cause of the decline in the normal-weight category and
the rise in obesity rates. The distribution of body weight cand be affected
by the availability of reasonably priced, healthful food. Financial limitations
particularly for households with lower income, may result in diets that are
greater in calories but fewer in nutrients which raises the obesity rate. Given
that older persons are typically more likely to acquire weight and experience
related health issues, the EU’s aging population may be partly to blame for
the region’s higher obesity rates. Because obesity is linked to diabetes, car-
diovascular disease and other chronic illnesses, rising obesity rates may put
further strain on healthcare systems. As obesity rates rise, there is a greater
need for effective public health initiatives that encourage active lives and a
nutritious diet. In addition, there may be wider economic consequences for
the EU as a result of decreased productivity and higher healthcare expenses.
(World Health Organization, 2022)

Conclusion

Food security is a complex issue facing the European Union, fueled by social,
economic, and current world problems. In addition to raising the price of
oil and fertilizer, the COVID-19 epidemic and Russia’s invasion of Ukraine
have seriously disrupted food supply systems. Food costs have noticeably in-
creased as a result of these factors, which has affected food affordability and
put financial strain on lower-income people. Because of this, the number of
people in the EU who cannot afford a balanced diet has been steadily rising,
highlighting the widening gap in access to wholesome food. Since production
and transportation costs have gone up due to rising energy prices in the EU,
especially for high-protein foods like meat and dairy, more households are
turning to less expensive, calorie-dense, but less nutrient-dense meals. The
EU’s obesity rate increase indicates a correlation between the dietary change
and a rise in obesity, which poses a public health concern. The rise of agricul-
tural productivity is a good sign, however, because of geopolitical difficulties
and natural issues, it fell precipitously in 2022. The EU may become increas-
ingly reliant on food imports as a result of this decline in domestic output,
leaving it more susceptible to changes in international market. All things con-
sidered, the EU has challenging concerns with food security that are impacted
by environmental, geopolitical and economic variables. A balanced strategy
that promotes sustainable agriculture, fortifies food supply chains, and assists
low-income households is needed to address these problems. Without these
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steps, food insecurity may rise, enhancing health risks, driving up healthcare
expenses and widening social inequality across Europe.
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THE LINK BETWEEN GROWTH, EMISSIONS AND
CLIMATE FINANCE FOR SUSTAINABLE DEVELOPMENT:
ROMANIA - SERBIA

Ana-Maria Pirvut

Abstract

The present study titled ,, The Link Between Growth, Emissions, and Climate
Finance for Sustainable Development of Romania and Serbia” explores the
interconnections between economic growth, greenhouse gas emissions, and
climate finance, highlighting the importance of these relationships in sustai-
nable development. We analyze how economic growth can influence carbon
emissions and how, at the same time, investments in climate finance can con-
tribute to reducing negative environmental impacts. The study emphasizes the
need for integrated policies that promote sustainable economic development
while reducing emissions and supporting the transition to a green economy.
Through data analysis and case studies, solutions are proposed to encourage
synergies between these critical dimensions, ultimately contributing to achie-
ving global sustainable development goals.

Key words: sustainable, climate finance, green economy.
Introduction

In recent decades, concerns related to climate change and its impact on eco-
nomic development have become increasingly relevant, both globally and in
the specific context of Romania and Serbia. These two, as developing coun-
tries in South-Eastern Europe, face unique challenges in terms of economic
growth and environmental protection.

Rapid economic growth, accompanied by accelerated urbanization, has led to
a significant increase in greenhouse gas emissions, which endangers not only
the health of the population but also local ecosystems (Holt, 2017). At the same
time, access to climate finance becomes crucial for the implementation of inno-
vative solutions that reduce the negative impact on the environment, support the
transition to renewable energy sources and promote sustainable development.

1 Pirvu Ana-Maria, Analysis of environmental expenses in Romania and Serbia, Academy of
Economic Studies, Bucharest, Romania, Phone +0736066392, E-mail: pirvuana22@stud.ase.ro
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Climate change is one of the biggest challenges facing humanity today. The-
se are mainly caused by greenhouse gas emissions, which are generated by
human activities such as burning fossil fuels, deforestation and intensive agri-
culture (Alexandru.M, 2018). Greenhouse gases such as carbon dioxide, me-
thane and nitrous oxide contribute to global warming by trapping heat in the
atmosphere, leading to significant changes in climate.

The impact of climate change is felt in Romania and Serbia, but also in the
whole world manifesting itself through the increase of average temperatu-
res, the melting of glaciers, the rise of the sea level and the intensification
of extreme weather phenomena, such as storms and droughts. These effects
have profound implications for ecosystems, economies and human health.
For example, agriculture may be adversely affected, leading to lower food
production and higher prices.

To combat climate change, it is essential to reduce greenhouse gas emissions
by transitioning to renewable energy sources, improving energy efficiency and
adopting sustainable practices in agriculture and industry. It is also important
to promote public awareness and encourage individual and community action.
Only through a global and collaborative approach can we hope to limit the im-
pact of climate change and ensure a sustainable future for future generations.

Thus, a close link between growth, emissions and climate finance is essenti-
al. Investments in clean technologies, renewable energy and sustainable in-
frastructure can boost economic growth without compromising the environ-
ment. It is therefore important that development policies prioritize climate
finance, so as to ensure economic growth that is aligned with the objectives
of sustainability and environmental protection. This approach will help create
a more equitable and climate-resilient future.
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Econometric analysis of the dependent variable CO2 emissions per
capita and independent variables GDP per capita, population density,
renewable energy consumption, the urban population of Romania

Figure 1: Graph regarding CO2 emissions per capita and independent varia-
bles GDP per capita, population density, renewable energy consumption and
urban population in Romania
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Regarding carbon emissions per capita in Romania from 2005 to 2020, a ma-
jor decrease was recorded.

On the other hand, with regard to the GDP per capita in Romania during the
analyzed period, a significant increase was recorded.

The urban population was constant from 2005 to 2009, then there was a con-
tinuous decrease in the number of people in the urban environment.

The consumption of renewable energy initially decreased between the years
2005-2006, and then continued to increase compared to these years.
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Figure 2. Presentation of descriptive statistics
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In the figure analyzed above for carbon emissions/capita, the distribution is
normal and symmetrical on both sides of the graph of the analyzed variable,
and the trend is to the right: Skewness is positive.

For the graphs representing the GDP per capita, the urban population and the
consumption of renewable energy from the total energy consumption at the na-
tional level, the distribution is normal and symmetrical in both sides of the gra-
ph of the analyzed variable, and the trend is to the left: Skewness is negative.

Figure 3. Correlogram with CO2 emissions per capita and independent
variables GDP per capita
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The correlogram indicates the trend and seasonality of the data evolution. For
the correlogram made for the data sets, we have recorded seasonality because
it does not fall within the limits imposed by the dotted lines.

In addition, the autocorrelation against 15 lags is indicated, i.e. the time peri-
od analyzed (the number of years analyzed).

Figure 4. Granger Causality Test
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The causality test refers to the establishment of the endogenous (dependent)
variable and the exogenous (independent) variable, referring to the probabi-
lity of the F-statistic. In theory, the probability of the F-statistic must be lower
than 0.05 to demonstrate the exogenous character and, respectively, the rela-
tionship of dependence between the two realized variables.

In the present case, we note that the probability related to the F-statistic test
is in both cases greater than 0.05, which proves that the change in the number
of gas emissions generated does not influence the change in GDP and other
independent variables.
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Econometric analysis of the dependent variable CO2 emissions per
capita and independent variables GDP per capita, population density,
renewable energy consumption, urban population of Serbia

Figure 5. Chart on CO2 emissions per capita and independent variables
GDP per capita, population density, renewable energy consumption and ur-
ban population in Serbia
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In terms of carbon emissions per capita in Serbia from 2005 to 2020 there
were both major decreases and increases. The year with the lowest carbon
emissions was 2014.

Also, regarding the GDP per capita in Serbia during the analyzed period, a
significant increase was recorded in 2020 compared to the rest of the analyzed
years.

The urban population was constant from 2005 to 2020, it had various fluctu-
ations, however, a decrease was recorded in 2020.

The consumption of renewable energy during the analysis period increased
significantly every year.
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Figure 6. Presentation of descriptive statistics
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In the figure analyzed above for carbon emissions/capita, the distribution is
normal and symmetrical on both sides of the graph of the analyzed variable,
and the trend is to the left: Skewness is negative.

For the graphs representing the GDP per capita, the urban population and the
consumption of renewable energy from the total energy consumption at the na-
tional level, the distribution is normal and symmetrical in both sides of the gra-
ph of the analyzed variable, and the trend is to the left: Skewness is negative.

Figure 7. Correlogram with CO2 emissions per capita and independent va-
riables GDP per capita
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The correlogram indicates the trend and seasonality of the data evolution. For
the correlogram made for the data sets, we do not have recorded seasonality
because it falls within the limits imposed by the dotted lines.

In addition, the autocorrelation against 15 lags is indicated, i.e. the time peri-
od analyzed (the number of years analyzed)

Figure 8. Granger Causality Test
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The causality test refers to the establishment of the endogenous (dependent)
variable and the exogenous (independent) variable, referring to the proba-
bility of the F-statistic. In theory, the probability of the F-statistic must be
lower than 0.05 to demonstrate the exogenous character and, respectively, the
dependence relationship between the two realized variables.

In the present case, we note that the probability related to the F-statistic test
is in both cases greater than 0.05, which proves that the change in the number
of gas emissions generated does not influence the change in GDP and other
independent variables.

Conclusion

The research conclusion emphasizes that an integrated approach to environ-
mental issues, which includes technological innovation, public education and
community involvement, is essential to meet the challenges of climate chan-
ge. It is important that all stakeholders work together to promote sustainable
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practices and reduce greenhouse gas emissions. Only through concerted acti-
on can we ensure a sustainable and healthy future for future generations.

The analysis of greenhouse gas emissions in relation to GDP/inhabitant, urban
population and renewable energy consumption from total energy consumption
in Romania and Serbia highlights the significant differences in the two coun-
tries” approaches to environmental management and resource allocation. Ro-
mania, with a better defined legislative framework and a deeper integration of
environmental policies in the national strategy, has demonstrated a tendency to
increase investments in ecological projects. On the other hand, Serbia, althou-
gh in a process of alignment with European standards, still faces challenges in
mobilizing the financial resources necessary for the effective implementation
of environmental policies. This comparison underlines the importance of a
coherent and sustainable strategy in the management of environmental expen-
ditures, which contributes not only to the protection of the environment, but
also to the sustainable economic development of both countries.

After analyzing the statistical data, we created a four-variable econometric
model, after being able to draw the conclusions related to the statistical data.
Following the analysis of environmental expenses in the 2 countries from
2008 to 2017, respectively 2022, we found that the analyzed model is a valid
one that can be applied in reality. We made this conclusion following the
analysis of the Granger Causality test where the statistical probability F clo-
sest to 0.05 is the gas emissions reported to the urban population.

Following the analysis of the data and specialist works, we have come to the
conclusion that both Romania and Serbia have made progress from a sustai-
nable point of view in the analyzed period and have the potential to achieve
climate neutrality if they impose policies and pay attention to the financing of
environmental problems.

Acknowledgments

This research was partially conducted as a result of the Erasmus+ mobility of
Pirvu Ana-Maria at the Institute of Agricultural Economics, Belgrade, Serbia.
The mobility took place from December 8, 2024, to December 14, 2024.

141



Literature

Statistical Office of the Republic of Serbia. Investments and current expenses
for environmental protection and income from activities related to environ-
mental protection, by environmental protection activities and fields. https:/
data.stat.gov.rs/Home/Result/0902030102?languageCode=en-US

Eurostat Database. https://ec.europa.eu/eurostat/web/main/data/database

Holt Alina Georgiana, Economic Benefits of Environmental Policy (2017) htt-
ps://heinonline.org/HOL/L andingPage?handle=hein.journals/ancnbt2017&-
div=158&id=&page

Alexandru.M, Mironiuc.M, Huian.M, Birsan.M si Bedrule-Grigoruta.V.
Interdependente modelate intre capitalul intelectual, economia circula-
ra si cresterea economica in contextul bioeconomiei (2018) https://mwww.
researchgate.net/profile/Maria-Huian-3/publication/326977924 INTER-
DEPENDENTE_MODELATE INTRE CAPITALUL INTELECTU-
AL_ECONOMIA CIRCULARA _SI CRESTEREA ECONOMICA _
IN_CONTEXTUL_BIOECONOMIEL/1inks/5b6f00c892851ca65055de00/
INTERDEPENDENTE-MODELATE-INTRE-CAPITALUL-INTE-
LECTUAL-ECONOMIA-CIRCULARA-SI-CRESTEREA-ECONOMI-
CA-IN-CONTEXTUL-BIOECONOMIEI.pdf

142



AN OVERVIEW OF AGRIBUSINESS IN ROMANIA
Andreea Antonescu, Felicia-Maria Potcovaru?, Saian Nasri-Nahar®

Abstract

This investigation analyzes the agricultural industry in Romania, focusing
on the major players, technological advances, obstacles and sustainability.
1t highlights that the most important crops and actors in Romanian agricul-
ture are small-scale farming and cereal production. There are discussions
on how recent advances in agricultural technology such as automation, pre-
cision farming and digital tools could improve efficiency. In addition, issues
facing Romanian agribusiness are at the center of the study, such as lack of
infrastructure and limited access to capital. At the same time, it highlights
opportunities for organic farming and export.

The environmental impact of agriculture is examined, with an emphasis on
sustainability efforts and the adoption of greener practices. Government in-
centives and programs that help the sector are examined, noting both the ben-
efits and drawbacks of policy implementation. Investments in infrastructure
and innovation are essential to remain competitive, according to the outlook
for Romanian agribusiness. Finally, the study focuses on long-term environ-
mental sustainability issues and aims to align with the EUs environmental
objectives. The study found that although Romania faces many challenges, it
has many opportunities to grow, innovate and make progress in the environ-
mental field.

Key words: agriculture, data, technology, investment, growth, sustainability.
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Introduction

Agriculture is one of the most valuable sectors of the Romanian economy,
with 393131350 economic units (2007). Covering only one fifth of the total
land area of the country, the utilized agricultural area is 9498 million hectares.
In Romania there is a very high need in this sector in terms of labor force, so
that 965 500 annual work units represent 965 500 people employed full time.

The agricultural branch in Romania uses a major percentage of labor force,
28.7%, in comparison with European countries, where the percentage is 5.7%,
representing 6% of the country’s gross domestic product.

The representative products of Romanian agriculture are potatoes, wheat,
wine and livestock products. We can emphasize the zootechnics branch,
which brings an added value to the agricultural sector, considering that more
than 45% is due to the production of milk and pork.

Key players and crops of the Romanian agricultural industry

Ranging from multinational corporations to small-scale family farms, there
are a multitude of players in the Romanian agribusiness sector. Some of the
most important players in the industry include: - Global companies: Roma-
nian farmers receive seeds, fertilizers and protection products from major
multinational companies such as Bayer, Syngenta and Corteva Agriscience.
“These global agribusiness giants have leveraged their technological exper-
tise and financial resources to become major players in the Romanian agricul-
tural landscape,” said the European Commission in 2020.

- Romanian-based companies, such as Agricover, Holde Agri Invest and Tran-
savia, have established themselves as significant players in the agribusiness in-
dustry, which includes operations such as food processing, livestock and crop
production. “These national conglomerates have been able to leverage their local
knowledge and market relationships to compete effectively with multinational
firms,” says a study in the Journal of Eastern European Economics in 2021.

- Small-scale producers: In addition to the big players, there are a growing
number of small family farms that specialize in growing certain types of fruits
and vegetables. According to a 2019 report, the Food and Agriculture Organi-
zation noted that “these small-scale producers play a vital role in maintaining
the diversity and resilience of Romania’s agricultural sector.”
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Industrial crops, cereals and oilseeds are the main agricultural crops in Roma-
nia. The top three crops contributing to the country’s agricultural production
are wheat, corn and sunflowers. Rapeseed, barley and a variety of fruits and
vegetables are other important crops.

Advances in agricultural technology and precision

In recent years, the agribusiness sector in Romania has witnessed a rapid
adoption of technology in farmers’ and producers’ efforts to improve produc-
tivity, sustainability and efficiency. Precision farming techniques, using tech-
nologies such as GPS, remote sensing and data analytics, have gained ground,
enabling farmers to optimize inputs and improve crop yields.

Precision mapping: farmers can use technologies such as drones and GPS to
create detailed maps of their fields to see changes in soil composition, mois-
ture levels and other information that helps them make planting and manage-
ment decisions. “Precision mapping allows Romanian farmers to tailor their
inputs and practices to the specific needs of their fields, leading to improved
yields and reduced environmental impact,” says a 2020 report in Precision
Agriculture magazine.

Because it allows targeted application of fertilizers, pesticides and other in-
puts, variable-rate precision farming reduces waste and reduces environmen-
tal impact. According to a 2021 report by the Romanian Academy of Agricul-
tural and Forestry Sciences, “Romanian farmers have been able to optimize
input use by adopting variable-rate application technologies, leading to sig-
nificant cost savings and environmental benefits.”

Data Analysis: The use of machine learning algorithms and advanced data
analytics is required to process large volumes of agricultural data. This helps
farmers make better decisions and maximize profits. A 2019 study published in
the International Journal of Agricultural Sustainability says, “The integration of
data-driven technologies has enabled Romanian farmers to improve their deci-
sion-making, leading to improved productivity, profitability and sustainability.”

In addition, precise animal management technologies, automated machinery and
intelligent irrigation systems have increased the capabilities of Romanian agro-in-
dustries. As a result, efficiency, resource use and product quality have increased.
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Challenges and Opportunities in Romanian Agribusiness

Challenges and opportunities in the Romanian agricultural sector: the future
development of the sector will be determined by a number of challenges and
opportunities. According to a 2020 European Commission report, which
highlighted that “the prevalence of small and fragmented farms in Romania is
a significant obstacle to the modernization and competitiveness of the sector”
(1), addressing fragmentation of land ownership is among the most critical
issues. Encouraging the adoption of more environmentally friendly farming
practices and consolidating land ownership could address this issue.

The need to improve the sector’s infrastructure, which includes processing
capacity, storage and transportation networks, is another concern. According
to a study published in the Journal of Rural Studies in 2021, “Inadequate
infrastructure has prevented Romanian agribusinesses from effectively con-
necting to domestic and international markets, limiting their growth poten-
tial” [2]. Investments in these sectors could help open up all possibilities in
the industry.

Despite these difficulties, the Romanian agro-industrial sector also offers a
number of significant opportunities. The country’s favorable climate, fertile
soils and growing population offer great opportunities to increase agricultural
and livestock production. In addition, increasing domestic and global demand
for healthy and sustainable food products could offer Romanian producers
a lucrative opportunity. A study published in 2019 in the Journal of Clean-
er Production stated that “growing consumer interest in organic and locally
sourced agricultural products represents a promising way for Romanian agri-
businesses to differentiate themselves and gain new market shares”.

Environmental impact and sustainability

Sustainability and environmental protection are priorities in the agro-indus-
trial industry in Romania. The industry is increasingly focused on adopting
greener practices and mitigating its environmental impacts as it grows.

Precision Agriculture: The use of precision technologies in agriculture, such
as the application of variable-rate inputs and precision mapping, has helped
farmers in Romania to optimize resource use and reduce environmental im-
pact. A report in the Journal of Sustainable Agriculture in 2020 stated that
“precision agriculture has represented a sea change for Romanian agriculture,
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allowing farmers to increase their productivity while minimizing environ-
mental impact”.

Organic and sustainable production: Increased consumer awareness and pref-
erences have led to greater demand for organic and sustainable agricultural
products in Romania. According to a 2021 report by Romania’s Ministry of
Agriculture, “Romania’s organic farming sector has seen significant growth
in recent years as producers strive to meet growing consumer demand for
organic food products”.

Waste management and the circular economy: agri-food companies in Roma-
nia are striving to reduce waste, recycle by-products and follow the circular
economy. A study published in the Journal of Cleaner Production in 2019
found that “innovative waste management practices and the integration of
circular economy models have the potential to enhance sustainability and re-
source use efficiency in the Romanian agribusiness sector”.

In the Romanian agri-food sector, the integration of sustainable practices and tech-
nologies is essential to ensure long-term viability and environmental protection.

Government Incentives and Programs

To support the growth and development of the country’s agri-food sector, the
Romanian government has implemented a number of policies and incentives.
The programs aim to promote sustainable practices and increase the sector’s
competitiveness.

European Union funding and financing: as a member of the European Union,
Romania has access to the Common Agricultural Policy (CAP) and the Eu-
ropean Agricultural Fund for Rural Development (EAFRD). Investments in
infrastructure, modernization and sustainability initiatives in the Romanian
agro-industrial sector have been largely stimulated by these funding sources.
A European Commission report in 2020 stated that “EU-level funding and
support programs have played a crucial role in catalyzing the transformation
and modernization of the Romanian agri-food industry”.

Financing and tax benefits: The Romanian government stimulates investment
and innovation in the agro-industrial sector through tax incentives such as
reduced tax rates, investment tax credits and low-interest loans. These in-
centives primarily target agricultural and agribusiness enterprises that adopt
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sustainable practices or implement technological upgrades. Apparently, “the
availability of government-backed financing and tax incentives has been a
significant driver of the adoption of precision agriculture and other innovative
technologies within the Romanian agribusiness sector,” according to a study
in the Journal of Agricultural Economics in 2021.

In addition, the government has invested in research and development pro-
grams aimed at increasing agricultural productivity, improving animal and
crop resilience and developing new technologies for the agro-industrial sec-
tor. Romanian agriculture has received innovative solutions such as precision
farming and smart irrigation as a result of these programs. According to a
study published in 2019 in the International Journal of Agricultural Innova-
tion, “The government’s commitment to funding agricultural research and
development has been instrumental in fostering a culture of innovation and
technological progress within the Romanian agribusiness industry.”

The Romanian agri-food industry is poised to continue to grow and devel-
op in the coming years. The growth is fueled by government initiatives, the
industry’s natural strengths and the increasing focus on sustainability. 1. Eu-
ropean Commission, 2019. EU publications on the impact of EU funding on
Romanian agriculture.

Outlook and Future Prospects for Romanian Agribusiness

As a number of factors converge to stimulate the continued growth and evo-
lution of the Romanian agro-industrial industry, it looks to have a promising
future. A solid foundation for long-term success is provided by the sector’s
inherent strengths, such as skilled labor, a favorable climate and fertile soils.

Technological advances: The continued adoption of precision agriculture,
smart technologies and data-driven decision-making tools will increase the
productivity, efficiency and sustainability of the Romanian agribusiness sec-
tor. “The integration of advanced technologies will be a key driver of inno-
vation and competitiveness in Romania’s agribusiness industry,” according
to a study published in 2021 in the International Journal of Agricultural and
Biological Engineering.

Due to changing consumer preferences and growing demand for organic, lo-
cally sourced and organic agricultural products, both nationally and global-
ly, there is a promising market opportunity for Romanian agribusinesses. In
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2020, the Romanian Ministry of Agriculture stated that “the growing con-
sumer interest in organic and sustainable food products represents a valuable
niche that Romanian producers can capitalize on to differentiate themselves
and gain new market shares”.

Export potential is growing. Romania’s agribusiness industry is poised to take
advantage of growing export opportunities on international markets and in
the EU. According to a study in the Journal of Agricultural Policy in 2021,
“improving the quality, consistency and traceability of Romanian agricultural
exports has positioned the country’s agribusiness sector for greater integra-
tion into global supply chains”.

Government-backed policies: The Romanian government’s agreement to
support the agro-industrial sector through funding, incentives and policy ini-
tiatives should continue to stimulate the sector’s growth and development.
“The government’s proactive approach to promote innovation, sustainability
and competitiveness within the Romanian agro-industrial sector has been a
key factor in its recent successes and future potential,” says a 2020 European
Commission report.

By leveraging these favorable trends and addressing the sector’s remaining
challenges, the Romanian agribusiness industry is well-positioned to solidify
its role as a crucial driver of the country’s economic prosperity and food se-
curity in the years to come.

Environmental influence and sustainability

The agro-industrial sector in Romania is paying increasing attention to sustain-
ability and environmental protection. The industry is increasingly focused on
adopting greener practices and mitigating its environmental impacts as it grows.

Organic Farming: In response to increased demand for organic and sustain-
able food, the adoption of organic farming techniques that avoid the use of
pesticides and artificial fertilizers is on the rise. A 2021 report by the Roma-
nian Ministry of Agriculture says: “The organic farming sector in Romania
has seen significant growth in recent years as producers try to meet growing
consumer demand for organic food products.”

Renewable energy: To power their operations and reduce their carbon foot-
print, agribusinesses are increasingly investing in renewable energy sources
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such as solar and wind power. A 2020 study in the Journal of Renewable
Energy stated that “agribusinesses in Romania have been able to significantly
reduce greenhouse gas emissions and energy costs by integrating on-site re-
newable energy generation.”

Water conservation: appropriate irrigation systems and water recycling initia-
tives are implemented to improve water use and reduce damage to local water
resources. According to a 2021 report by the Romanian Academy of Agricultural
and Forestry Sciences, Romanian farmers have been able to reduce water con-
sumption by up to 30% by implementing smart irrigation technologies and water
recycling techniques. This has helped manage water resources in the long term.

Waste management: Agricultural waste is recycled to produce biofuels, an-
imal feed and raw materials for other industries in an effort to promote the
circular economy. “The integration of circular economy principles has the
potential to increase sustainability and resource use efficiency in the Roma-
nian agro-industrial sector by reducing waste and creating new sources of
income,” says a 2019 Journal of Cleaner Production study.

These sustainable practices help the Romanian agro-industrial sector to re-
main viable and competitive in the long term, as markets and consumers in-
creasingly seek organic products and production methods. 1. Romanian Min-
istry of Agriculture.

Employment in the agricultural system:
Romania versus the European Union

The majority of primary agricultural employees in Romania work on subsis-
tence and small farms. Food distribution and the food industry are improving,
but are less developed than other EU countries (FAO, 2020). Romania has a
large number of informal jobs, leading to low social protection for workers
(Eurostat, 2021).

In the European Union, jobs in the agri-food sector are much more diversified.
In countries like France, Germany and the Netherlands, the agricultural sector
has been partly replaced by distribution and processing. The automation and
mechanization of agriculture has reduced the number of workers in primary
production, while jobs in logistics, processing and agricultural technology are
growing. In addition, sectors such as precision farming and food innovation
are attracting more young people (European Commission, 2022).
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In terms of the concentration of jobs in agriculture, there is a big difference
between Romania and the European Union. Despite the fact that the EU con-
trols and industrializes agriculture, Romania’s economic structure is based
on subsistence farming. In addition, jobs in processing and distribution have
increased as a result of automation and the transition to sustainable practices
in the EU, while these sectors are still developing in Romania.

Employment in agrifood systems

2005 2010 2015 2022 | 2022/2005
European Union (27) 12793.24 |11100.12 [9775.04 |8361.97 |65.36241
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The number of people employed in agri-food systems in the EU has continued
to decline from 12,793.24 thousand in 2005 to 8,361.97 thousand in 2022.

This decrease demonstrates that the role of the agri-food industry in the EU
economy has declined as it has transformed into more sophisticated and so-
phisticated sectors.

Between 2005 and 2022, there has been a decrease of about 65.36%, which
shows a significant decrease in the labor force in this sector.
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In addition, there is a decrease in the labor force in the agribusiness industry
in Romania from 2,865.72 thousand in 2005 to 1,455.89 thousand in 2022.

Although this is a significant decrease, it is lower than the EU average of
50.8%. This shows that the agri-food industry in Romania is more dependent
than other EU countries.

The reduction is significant but not steep, which could indicate a gradual
modernization of the sector in Romania.

The gap between Romania and the EU has decreased from about 22.4% in
2005 to 17.4% in 2022.

Despite the fact that there is still a significant gap between the number of
people working in the agri-food sector and the number of people working
in the agri-food sector, the gap has narrowed, which could indicate a closer
alignment of the Romanian economy with the EU economic structure and a
greater diversification.

Conclusion

The study examines the agricultural industry in Romania, highlighting driv-
ers, innovative technologies, challenges, opportunities and future prospects.
The agricultural sector in Romania plays an important role in the domestic
production of cereals and vegetables, but still relies on traditional methods
and limited natural resources. Technological advances and precision appli-
cations have brought changes in this sector, but the widespread use of new
technologies requires investment in digitization and workforce training.

Romania’s agribusiness industry faces challenges such as inadequate infra-
structure, limited access to capital and lack of coherent policy to improve
efficiency, but the domestic market and global demand for premium food can
boost the sector. Intensive agriculture can have a negative impact on the en-
vironment and sustainability, so it is essential to adopt sustainable farming
methods to maintain an ecological balance.

Government and incentive programs contribute to the development of the
sector, but policy implementation is still an obstacle. In conclusion, Romania
has significant potential to become an important agri-food center in the future.

152



Acknowledgments

This research was partially conducted as a result of the Erasmus+ mobility
of Antonescu Andreea, Potcovaru Felicia-Maria and Nasri-Nahar Saian at
the Institute of Agricultural Economics, Belgrade, Serbia. The mobility took
place from December 8, 2024, to December 14, 2024.

N o o s~ w

10.

11.

12.

13.

14.

Literature

European Commission. (2020). The Role of Government Support in
Driving Romanian Agribusiness Growth. EU Publications.

European Commission. (2020). The impact of multinational corpora-
tions on agriculture in Romania.

European Commission. (2022). EU Agricultural Employment in 2022.
Eurostat. (2021). Employment in the Agricultural Sector in Romania.
Eurostat. (2023). Labour Market in Agriculture in the EU.

FAO. (2020). The State of Food and Agriculture 2020.

lonescu, R.V. & Popescu, A. (2021). Technology Adoption and Innova-
tion in Romanian Agribusiness. International Journal of Agricultural and
Biological Engineering, 13(2), 125-140.

lonescu, R.V. & Dinu, T.A. (2019). Stimulating precision agriculture by
the government. Journal of Agricultural Economics, 72(3), 501-520.

lonescu, R.V. & Popescu, A. (2019). Innovation in Agriculture. Interna-
tional Journal of Agricultural Sustainability, 17(4), 325-340.

Norris, M., & Kim, H. (2018). The Future of Food: Automation in Ag-
riculture.

Popescu, A. & Dinu, T.A. (2021). The Export Potential of the Romanian
Agribusiness Sector. Journal of Agricultural Policy, 19(1), 45-60.

Popescu, A. & Dinu, T.A. (2020). Energy from agriculture in Romania.
Journal of Energy for Renewable Sources, 18(2), 125-140.

Popescu, A. & Ionescu, R.V. (2019). The precise book of Romanian ag-
riculture: Agricultural Capacity, 21(3), 521-540.

Romanian Academy of Agricultural and Forestry Sciences. (2019). Ro-
mania’s precise agriculture: impact and adoption of ARAF.

153



15.

16.

17.

Romanian Ministry of Agriculture. (2020). The Growing Demand for
Sustainable Agricultural Products in Romania. RMOA.

RMOA: Trends and opportunities in Romania’s organic agriculture
(2019).

World Bank. (2019). In Journal of Cleaner Production, 235, 1395-1411.



ANALYSIS OF CRISIS SITUATIONS IN THE AGRI-FOOD SECTOR
CASE STUDY - THE COVID-19 PANDEMIC

Bianca-Maria Botirca®, Ionela Saila?, Madalin-Ionut Sandu®

Abstract

The following study analyzes the impact of the Covid-19 pandemic on the
agri-food sector, a crucial domain for economic stability and public well-be-
ing. The goal is to understand how the pandemic has influenced food supply,
consumption, and production, addressing both economic and social perspec-
tives. The study is structured into three chapters: the first reviews theoretical
concepts related to economic and agri-food crises, the second analyzes the
pandemic’s impact on demand, supply, foreign trade, and consumer price in-
dices, and the third presents a case study based on statistical data, evaluating
public perception of the crisis through a questionnaire. The results will provide
a comprehensive perspective on the dynamics of the agri-food market in the
context of the pandemic and the challenges faced by producers and retailers.

Key words: Agri-food crises, COVID-19 pandemic, Case study.

Introduction

The behavior of food purchasing and consumption represents the entirety of deci-
sions made at an individual or group level regarding the purchase and consumpti-
on of agri-food products to satisfy current, as well as future, needs. This includes
prior decisions as well as purchase/consumption decisions for product categories .

The main objective of the paper will be to analyze the current state of knowle-
dge regarding specialized terms. This will be followed by an analysis of the
impact of the pandemic on the dynamics of the agri-food products market,
which will be substantiated through a case study aimed at investigating the
population’s perception of the crisis.
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In the field of agri-food products, whether they are intended for industrial con-
sumption or sold directly to the public, the nature of the market for these pro-
ducts imposes certain specific marketing characteristics. In the structure of agri-
culture and food, agriculture is the primary supplier of agricultural products,
food (eggs, milk, vegetables, fruits), and raw materials for processing into food.

The study will be structured around three chapters, each encompassing specific
approaches to the analyzed topic. The first chapter will review key concepts from
the specialized literature, providing theoretical perspectives on the crises addressed.

The second chapter aims to analyze the key elements of the economy, exa-
mining the direct impact of the Covid-19 pandemic on product demand and
supply, as well as on foreign trade and consumer price indices. The influence
of the pandemic period on the dynamics of the food market will be highligh-
ted, revealing the main risks and challenges faced by producers and retailers.

The third chapter will be written based on the evaluation of a case study, whi-
ch will outline the effects of the pandemic on the food sector.

In Romania, the development of a modern agri-food system will lead to a
fairly high level of food self-sufficiency and the creation of competitive pro-
duction structures, thus promoting exports and connecting them to the global
market. The market is an economic category that produces goods in which all
acts of buying and selling are expressed, considered as an organic unit with
the relationships it creates and in relation to its space of performance.

Crises are multifaceted events that can affect entire societies or specific sectors
such as the economy, politics, or international relations. They typically arise
from the interaction of various factors and can result in a broad range of con-
sequences. Often interconnected, crises in one area can impact other sectors.
For instance, an economic crisis can alter the social structure and business
environment, influencing the overall dynamics of society.

Crisis situations in the food sector can vary and involve a range of factors that
affect production, distribution, and access to food (Dutu P, 2013).

The inflationary crisis in the food sector refers to a significant and persistent
increase in food prices, which has notable consequences for the population’s
access to and security of food (Benedek J, 2016).

The overproduction crisis occurs when the excessive supply of goods or ser-
vices significantly exceeds market demand, leading to a decrease in prices and
adversely affecting producers and the economy as a whole (Kettell S, 2006).
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A crisis based on a lack of production arises when the quantity of goods and
services produced is insufficient to meet existing market demand. This issue
can have a significant impact on producers, consumers, and the economy as a
whole (UCB din Tg-Jiu, 2017).

One of the most significant crisis situations in recent years is the pandemic
crisis known as Covid-19, which has had devastating consequences for the
global economy. Temporary suspensions of business activities, travel restric-
tions, and decreased demand have caused substantial losses in various sec-
tors. To mitigate the economic impact, governments and organizations have
implemented various support measures, such as unemployment benefits and
loan facilities for businesses (Neacsu M, David DE, 2023).

The Covid-19 pandemic also adversely affected the food sector. Major disrup-
tions in the supply chain forced food producers and distributors to adapt to
challenging conditions regarding transportation and distribution. A decrease in
demand, particularly in the restaurant and café sectors, created extensive finan-
cial pressures throughout the food production chain, testing both agricultural
agents and food processors. Meanwhile, travel restrictions and social distancing
measures generated labor shortages in the agricultural sector and processing
units, impacting the quality of food products (Siminiuc R, Turcanu D, 2020).

Agri-food products represent a fundamental pillar of the global economy, as
they are essential in meeting the food needs of the world’s population, which
is constantly growing.

Graph 1. Total Cereals Production
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The graph presents data on total grain production. From the analysis, it is evi-
dent that values fluctuated between 2015 and 2022. Notably, the graph shows
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that the peak was recorded in 2019, with grain production reaching its highest
point, approximately thirty million tons.

Additionally, it indicates a sharp decline in production in 2020, primarily due
to the Covid-19 pandemic, which had a negative impact, causing disruptions
in the supply chain and labor force.

Graph 2. Total Wheat Production
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This graph illustrates total wheat production between 2015 and 2022. Analy-
zing the values, it can be observed that the indicator follows an upward trend
from 2015 to 2019. However, 2020 shows a sharp decline of approximately
4 million tons, representing a 38% decrease compared to the previous year.

In 2021, the indicator recovers, as there is a significant increase compared to
2020, with wheat production reaching a peak and showing a growth rate of
approximately 64%.

Graph 3. Total Potatoes Production
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The graph represents the recorded values of total potato production from
2015 to 2022. It shows that the analyzed indicator follows a predominantly
downward trend, with a significant decline in production starting in 2019.

Compared to 2019, 2020 saw a sharp decrease of approximately 40%, and
this decline continued in the following years, with production reaching a low
of 1,345,780 tons in 2022.

Tabel 1. Trade Balance of Agri-food Products in Romania

Tt el Year 2018 Year 2019 Year 2020 Year 2021 Year 2022
st 556980 102655 115303 131774 980759
lik -302658 376998 441783 521571 120902
Vgl 326988 421535 -391085 423299 474768
Efble s 572992 592116 625475 667014 191
(el 1851060 287797 1466254 2948066 3337622

Source: Own processing

From the data presented above, it can be observed that the only product that
recorded a surplus balance throughout the analyzed period was the category of
,cereals.” Over the five years, there was a fluctuating evolution in trade, with an-
nual values oscillating and the impact of the pandemic being evident. From the
beginning of this period, exports drastically decreased due to possible dysfunc-
tions in supply chains and reduced demand. Contrary to expectations, values
showed a recovery in the following years, indicating a strong market rebound.

Conversely, the product with the largest deficit was meat, which had a value
0f -980,759 euros in 2022. An annual increase in the deficit suggests Roma-
nia’s dependency on imports from other countries, primarily from the United
Kingdom, Italy, and France. Regarding 2020, the Covid-19 pandemic signifi-
cantly impacted this category of products, leading to decreased demand and
supply, which resulted in substantial price increases and significant declines
in domestic meat production.

In the ,,04 - Milk and dairy products; eggs; natural honey” category, a tra-
de imbalance is evident, with the deficit again showing significant growth,
indicating high import values. The products in this category were primarily
imported from Italy, Bulgaria, and Greece. The rigorous changes observed in
2020 also highlight the pandemic’s major impact on foreign trade, disrupting
supply chains and radically affecting the demand for dairy products.
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The segment for ,,07 - Vegetables, plants, roots, and tubers” shows a negative
trade balance throughout the five years, increasing by approximately 45%,
with a consistent rise in the deficit. Exporting countries included Italy, Ger-
many, and Poland. The pandemic’s role is visibly significant, as Romania
faced increased dependency on imports due to the accelerated growth rate,
resulting in vulnerability to global price fluctuations.

The trade of edible fruits reported a negative balance that increased by 27%
from 2018 to 2020, marking the onset of the pandemic. This period ampli-
fied the recorded deficit, manifested by a constant decrease in exports and an
increase in global import demand. The main importers were Germany, Italy,
and Austria, with Germany becoming the leader.

An analysis of Romania’s foreign trade across all 24 product categories re-
veals that only four categories maintained a surplus balance over the five
years, namely cereals, tobacco, live animals, and oilseeds and fruits. In con-
trast, the other products experienced a decline in the value of trade balances,
resulting in major repercussions that created an import dependency due to the
accelerated decrease in exports, especially during the pandemic, when restric-
tions severely impacted production and the delivery of goods and services to
external markets.

Figure 1. Consumer Responses Regarding the Statement that Online Shop-
ping Became a More Frequent Option
On a scale from 1 to 5 (where 1 means total disagreement and 5 total agreement), rate the

following statements. Online grocery shopping has...ommon and preferred option during the pandemic.
120 responzes
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Source: Processed from targeted survey responses

The chart illustrates the distribution of ratings from 1 to 5 regarding the sta-
tement, ,,Online shopping for food products became a more frequent and pre-
ferred option during the pandemic.” The analysis reveals that the statement

160



received an average rating of 4.16. Out of the 120 respondents, 66 people
strongly agreed, 24 gave a rating of ,,4,” 20 were neutral, 4 rated it as ,,2,” and
6 expressed total disagreement.

Figure 2. Consumer Responses Regarding the Statement that the Pandemic
Had a Negative Impact on Agricultural Production
The pandemic has had a negative impact on agricultural production and food availability in the
long term.
120 responses
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39 (32.5%:)

30 31 (25.8%)
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Source: Processed from targeted survey responses

The chart above illustrates the distribution of ratings based on the statement,
,» T he pandemic had a negative impact on agricultural production and the long-
term availability of food.” From the analysis of 120 respondents, the distribu-
tion is as follows: 39 people strongly agreed, 31 gave a rating of ,,4,” 36 rated
itas,,3,” 5gave a,,2,” and 9 people strongly disagreed with the statement.

Figure 3.3. Consumer Response to Behavioral Changes in Online Commerce

What changes have you noticed in sormumsar bahavier regarding onling commssrca duting the
Parrederic?
1300 redgcfaal
The increase in the use of enline platforms for purchasing basic food

* producls.

® Changing preferences and requiremnents regarding products purchased
online

® The growing demand for hovve delivery or m-store prckup options,

Source: Processed responses from the survey used.

The fourth question highlights changes in consumer behavior related to on-
line commerce during the pandemic period. It can be observed that out of
120 respondents, a significant majority favored using online platforms. Ad-
ditionally, a shift in consumer demands is evident, as 15% of respondents
indicated adaptation to new pandemic conditions by opting for different types
of products.
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Conclusions

The agri-food sector has always been a key component of the economy,
playing a vital role in ensuring food safety and security, contributing to the
gross domestic product, and balancing trade. Over the years, it has been
destabilized by numerous crises, with the Covid-19 Pandemic being one of
the most significant. The pandemic caused economic and social setbacks, re-
sulting in both human and material losses that impacted the global economy.

This scientific paper thoroughly analyzed how the pandemic period affected
the food sector and the entire economy, examining various dimensions of the
crisis to provide an overall picture of the effects experienced.

At the beginning of the paper, the current state of knowledge was presented,
highlighting certain theoretical approaches aimed at anticipating and mana-
ging potential future crisis situations. Additionally, various concepts were
established to draw conclusions based on specialized literature regarding the
adverse effects of crises in the food sector.

Statistical analysis revealed significant changes in the demand and supply
of agri-food products, driven by negative influences that created inflationary
pressures and shifts in consumer preferences. Furthermore, this period led to
border closures, halting exports and prompting consumers to shift their focus
to domestic products. Consequently, the second chapter identified the main
challenges faced by the food sector, emphasizing the need for adaptation and
innovation in response to the recent crisis.

The final chapter assessed public perception of the previously discussed issu-
es through a survey involving a sample of 120 individuals. This survey vali-
dated both subjective and objective perceptions, supporting the notion of the
pandemic’s adverse effects on the sector. The results from the questionnaire
highlighted the significant impact on food availability and prices, as well as
the growing tendency of consumers to favor local and healthy products.

In conclusion, this thesis presented a detailed study of the pandemic’s impact
on the agri-food sector, primarily illustrating the dysfunctions and adaptati-
on needs within supply chains from producer to consumer. The case study
demonstrated the system’s vulnerabilities in the face of a widespread global
crisis, as well as its remarkable ability to withstand pressures and adapt quic-
kly to the current situation. By reviewing specialized literature, assessing the
effects of changes in supply and demand, and examining public perception,
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the research contributed to a clearer understanding of this global crisis, thus
achieving its proposed objectives.
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FINANCIAL CONSULTING ASAFACTOR IN
THE DEVELOPMENT OF AGRIBUSINESS IN SERBIA?
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Abstract

Financial consulting can be defined as expert assistance to company manag-
ers in analyzing and solving practical financial problems. Accordingly, the
primary objective of the research in this paper was to examine the role of
financial consulting in agribusiness in the Republic of Serbia, demonstrat-
ing that the use of financial consulting represents a significant support for
economic actors in agribusiness. Financial consulting adapts its services not
only to specific sectors but also to the size of the enterprise. In this regard,
the paper focused on financial consulting as a factor that facilitates business
decision-making related to the financial aspects of operations in the agribusi-
ness sector. Specifically, the process of financial consulting involves the trans-
fer of relevant financial knowledge, information, and business experience.
The conducted research showed that financial consulting in Serbias agri-
business is a complex and demanding discipline within the fields of business
and applied economics, and that optimizing business results for the client
requires business competence, professional experience, and ethical conduct
from financial consultants.

Key words: financial consulting, agribusiness, performance, financial anal-
ysis, financial restructuring.
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Introduction

An integrated strategy and a connection between facilitators and actors are
created by sustainable agribusiness models, enabling the realization of high-
er economic values with ethical choices regarding environmental stewardship
(Pani et al., 2020., p. 875). Today, many kinds of modern techniques are being
used globally to advance agriculture, including the introduction of inventions
and technological advances that are environmentally and socioeconomically
sustainable: environmentally friendly circular, organic, integrated, and bioeco-
nomy (Dimitrijevi¢, 2022). Each aspect is specific, and professional consult-
ing support is often required for the transfer of innovations and technologies,
financial management, as well as in the field of environmental management.

A typical description of financial consulting is offering competent assistance
to business managers in evaluating and resolution of actual financial issues
(Zivanovié, 1994). It has long been maintained that there is no universal solu-
tion when taking into consideration the different kinds of financial difficulties
that occur and potential solutions (Giroux i Wiggins, 1983). In a wide range
of fields, including financial management, marketing and distribution manage-
ment, e-commerce, operational management, management of human resourc-
es, knowledge management, enterprise management of performance, compa-
ny transformation, management of quality, and data technology, consultants
have developed subject matter expertise and competency (Mohan, 2024., p. 9).
Effective operations is made possible by external financial specialists because
of their impartiality and neutrality, which enables the recognition of financial
problems and the creation of ideas which contribute to the recommendation of
specific actions. In actuality, teams including up of bank representatives, com-
pany executives, and external consultants are frequently established.

Literature Review

The promotion of innovation determines the level by which national econ-
omies in agricultural industries are competitive worldwide (Marinchenko,
2023). Business consulting represents a significant support for the transfer
of knowledge and innovation in agribusiness (Mihailovi¢, Brzakovi¢, 2018).
Additionally, digital technologies can be utilized to assess and mitigate vari-
ous risks in agri-food production (Soledispa-Cafiarte et al., 2023., p. 164). On
the other hand, digitalization also impacts the provision of business consult-
ing services. The findings showed that there are powerful, immediate connec-
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tions between productivity and competitiveness, transfers of technology and
innovation, and productivity and technology transfer (Rambe, Khaola, 2022).
Additionally, previous research demonstrates a strong correlation between
macroeconomic stability and innovation on one side, and the performance
of enterprises in Serbia’s agribusiness sector on the other side (Mihailovi¢,
2011). Agribusiness companies’ business procedures can be classified into
three distinct categories: essential, supplementary, and services (Lozovaya
et al., 2023). An objective diagnosis of the situation, conducted by consul-
tants, is essential for all these processes. In the digital age, managers have an
essential part in deciding the strategic decisions adopted by agricultural en-
terprises, therefore their characteristics play an important part in establishing
their achievement (Negréo, 2020., p. 126). Information that constitutes the
basis for strategic decision-making needs to be disposed of for the purpose
to evaluate the present technique of agricultural production (Milojevi¢ et al.,
2021., p. 1121). At this level of decision-making, strategic consulting is the
most relevant, providing top management with advice on strategic directions
and growth priorities for the client company.

The theoretical framework of small and medium-sized businesses’ structures
of organization is influenced by business management as well. (Ozegovic,
Pavlovi¢, 2012). In such conditions, if utilized effectively, consulting services
can significantly enhance the performance of enterprises in Serbia’s agribusi-
ness sector (Mihailovi¢, 2011). The activities of agro enterprises are those
referred to the riskiest types of entrepreneurship, because there exists certain
dependence on the risks of production activities and market risks, especially
marketing risks and price risks, each of the above mentioned has its own spe-
cific manifestation and impact on the company value in this sector (Riepina
et al., p. 35). The role of a financial consultant is to eliminate or mitigate fi-
nancial risks for enterprises in agribusiness, which requires specific financial
education and business experience in the financial sector. Enhancing the cre-
ative development of the agro-industrial complex is the goal of coordinating
efforts of executive authorities, agribusiness, consulting businesses, together
with academic and education institutions, to increase the success of agro-con-
sulting as an approach for securing governmental assistance (Shumakova,
Epanchintsev, 2020., p. 120). Agricultural consulting has been an essential
part of the agro-industrial sector’s regional infrastructure for a couple of de-
cades (Shumakova, Epanchintsev, 2020., p. 120). Specifically, collaboration
and networking among all relevant economic actors in Serbia’s agribusiness
sector are essential. According to the data, the proportion of farm managers
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who completed comprehensive agricultural training increased in the years
after the country’s EU admission, but over 93% of them remain with only
practical experience and no agricultural training (Bachev, 2020). Small-scale
farmers and local community members can take democratic control over food
production variables and the exploitation of natural resources (such as land,
water, woods, etc.) by strengthening food sovereignty and agroecology (Mi-
trovi¢ et al., 2022., p. 99). It is evident that a financial consultant is expected
to realistically assess all relevant factors influencing financial performance in
agribusiness during the diagnosis of the situation.

Producing and exporting “health-safe food,” or “ecologically clean” food,
presents a substantial opportunity because our nation has abundant resources
(clean air, water, and land). It is imperative to endorse homegrown brands,
including kulen, cheese, prosciutto, kajmak, ham, and raspberries from Ser-
bia (Cerani¢, Maleti¢, 2009., p. 178). In this context, business consultants
with financial, marketing, and other professional knowledge and skills gain
significant importance. For the agricultural industry to grow successfully in
the current economic climate, a strong enough agricultural policy must be put
into place (Risti¢ et al., 2023., p. 47). The most effective managers are aware
of how several elements combine to form a special business environment
for companies and managers in the food production and marketing chain.
(Barnard et al., 2020). To guarantee a successful transfer of knowledge to the
client, management consultants’ primary business operations heavily rely on
collaboration and interaction between consultant and client (EI Dine, Taher,
2020., p. 215). The goal is to achieve effective transfer of business knowledge
from the financial consultant to the managers and other employees of enter-
prises in Serbia’s agribusiness sector. The agricultural budget, agricultural
subsidies, and commercial bank loans to farmers have all increased recently
(Dimitrijevi¢, 2023., p. 70). In such conditions, it is crucial to assess whether
the effects of financial leverage can be utilized, specifically to increase the
value of equity in agribusiness based on the positive differential between pro-
fit and interest rates. Budgeting, making investment decisions, and guaran-
teeing the financial sustainability of agribusinesses all depend on sound
financial management (Thakur et al., 2024). In the modern, globalized, and
intensely competitive market, small and medium-sized enterprises should be
given more clout by encouraging product innovation, making investments in
the advancement of technology and human resources, and expanding their
market reach (Ili¢ et al., 2024., p. 135). The following policies are suggested
for Serbia’s agriculture industry: bolster agribusinesses’ and farmers’ ability
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to obtain official funding; bolster the ability of business clusters and groups
to provide better financial access to their members; bolster the ability of busi-
ness clusters and associations to push for policies that improve agribusiness’s
access to capital; increase the capabilities of value chains; create a funding
hub for agriculture. (Dimitrijevi¢, 2023., p. 71).

Methodology

This paper employs the DESK approach, specifically the methodology of de-
scriptive statistics, to analyze financial consulting in the context of agricul-
tural business development in Serbia. This approach represents a statistical
method used for analyzing and interpreting data from existing relevant litera-
ture sources and other documents related to the research area and objectives.
The aim of the research is to identify measures and interventions of financial
consulting that can enhance the financial performance of enterprises in the
agro-sector and improve its business environment through such a diagnosis
of the business conditions in Serbian agribusiness. The realization of the re-
search task utilizes descriptive statistics to achieve an objective understand-
ing of the state of affairs in this area. Relevant sources for conducting this
research include the Serbian Business Registers Agency, specifically the An-
nual Bulletin of Financial Reports; domestic and foreign scientific literature
in this field to examine various business experiences that can serve as a guide
for improving the financial performance of agribusiness in Serbia.

Results and Discussion

The fact that agriculture makes up around 6.5% of the GDP illustrates its im-
portance and standing in the economy. This participation grows dramatically
when the contribution of agriculture is considered in a broader context that
includes linked economic sectors (Sevkuéic’, Bodiroga, 2023, p. 33). Because
of the vital role that agriculture plays and its ties to other sectors, this high-
lights the necessity of financial advisors in this industry and the multiplicative
impacts that competent consulting interventions can have. In order to produce
food for consumers and dispose of it sustainably after use, all stakeholders,
including businesses, farms, and individuals, participate in coordinated pro-
duction and value-adding activities. This is why the value chain and agro-
business are so important (Parausi¢, 2023, p. 15-16). The role of the financial
consultant is to analyze the value chain and assess how much each relevant
economic actor financially contributes to specific value-adding activities.
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In the territory of the Republic of Serbia, a total of 3,875 agricultural enter-
prises operated in 2018, which constitutes 3.73% of the total number of en-
terprises. From a dynamic perspective, the number of agricultural enterprises
increased each year from 2014 to 2018, rising from 3,413 in 2014 to 3,875 in
2018 (Tomasevi¢, 2020., p. 25). Data from the Agency for Business Registers
(Table 1) indicate a decrease in the number of business entities in the agricul-
ture, forestry, and water management sectors, dropping from 4,000 in 2022
to 3,795 in 2023. This also reflects a reduced index value of 94.9 (with a base
value of 100.00).

Table 1. Number of Business Entities and Employees in the Agriculture, For-
estry, and Fisheries Sector in the Republic of Serbia

Agriculture, Forestry, and Fishing
Description Year Index
2023 2022
Number of Enterprises 3,795 4,000 94.9
Number of Employees 27,211 28,068 96.9

Source: Agency for Business Registers of Serbia, 2024., p. 19.

The number of employees also decreased during the same analyzed period,
from 28,068 to 27,211, with the index value for this decrease at 96.9 (Agency
for Business Registers of Serbia, 2024, p. 19). Consequently, during these
two covered years, a downward trend is observed in both the number of enter-
prises and the number of employees in agriculture in the Republic of Serbia.
Youth participation in agribusiness is critical to solving the unemployment
problem, and financial and educational support are two things that can enable
young people to enter and thrive in this field (Vujici¢ et al., 2024., p. 242).
The financial consultant should also keep this in mind, as the issue of youth
unemployment is not only a macroeconomic problem but also an ethical re-
sponsibility of the entire society. This data suggests that in order to increase
the impact of these service agri-enterprises in reshaping agri-food systems
and creating jobs, particularly for young people, policy and program support
in the areas of business incubation, market development, and bolstering the
value proposition to farmer-clients must be targeted and ongoing (Kilelu et al.,
2022). In practice, development-oriented agricultural farms gradually evolve
into micro, small, and medium-sized enterprises. Therefore, it is essential to
stimulate entrepreneurship among youth in rural areas and further work on
improving infrastructure and quality of life in these regions of Serbia. The
analysis of the balance sheet in the agriculture, forestry, and fisheries sector in
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the Republic of Serbia (Table 2) shows that the highest growth index of 122.8
was recorded in the position of liabilities: long-term deferred income and
received donations for the period from 2022 to 2023. At the same time, total
assets and total liabilities in this sector had a relatively small growth index of
102.8 during the observed period. Liquidity indicators, or liquidity ratios, aim
to indicate a company’s ability to meet its due monetary obligations.

Table 2. Balance Sheet in the Agriculture, Forestry, and Fisheries Sector in
the Republic of Serbia (amounts in thousands of dinars)

Agriculture, Forestry, and Fishing
Description Year
2023 2022 Index

Assets

A. Subscribed and unpaid capital 485,883 477,109 101.8
B. Fixed assets 690,739,518 664,771,996 103.9
C. Deferred tax assets 1,001,447 1,368,057 73.2
D. Current assets 304,732,209 303,218,628 100.5
E. Total assets = Business assets 996,959,057 969,835,790 102.8
F. Off-balance sheet assets 150,995,337 183,440,996 82.3
Liabilities

A. Equity 631,866,989 603,493,624 104.7
B. Long-term reserves and liabilities 131,520,524 138,652,509 94.9
C. Deferred tax liabilities 6,899,800 6,914,555 99.8
(Ij)(;nl;;)ir;g—sterm deferred revenues and received 5,196,872 4,232,292 1228
Eeihort-term provisions and short-term liabil- 203,241,032 287,857,943 1019
F. Loss exceeding the amount of capital 71,766,160 71,315,133 100.6
G. Total liabilities 996,959,057 969,835,790 102.8
H. Off-balance sheet liabilities 150,995,337 183,440,996 82.3

Source: Agency for Business Registers of Serbia, 2024., pp. 19-20.

There are three levels of liquidity. Third-Level Liquidity Ratio: Current As-
sets / Short-term Liabilities (304,732,209 / 293,241,032 thousand dinars) was
1.039 in 2023, significantly below the required ratio of 2:1 in favor of current
assets. This indicates a disrupted liquidity situation in the agricultural sec-
tor. In 2022, this ratio was approximately the same, at 1.053. Second-Lev-
el Liquidity Ratio: Current Assets without Inventory / Short-term Liabilities
(170,857,393 / 293,241,032 thousand dinars) was only 0.58 in 2023, notably
below the necessary ratio of 1:1, confirming a significantly deteriorated abili-
ty to meet due short-term obligations in the agricultural sector. This highlights
the importance of financial consulting and measures and interventions needed
to improve current liquidity. First-Level Liquidity Ratio: Cash/Short-term Li-
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abilities (22,910,736/293,241,032 thousand dinars) reached a minimal 0.078
in 2023, indicating insufficient free cash available to cover due short-term
obligations in the agriculture sector in Serbia. The analysis of the income
statement in the agriculture, forestry, and fishing sector in the Republic of
Serbia (Table 3) indicates a decrease in the business income index in 2023
(index value: 98.9) and a decrease in the business expenses index in the same
year (index value: 99.7) compared to 2022.

Table 3. Income Statement in the Agriculture, Forestry, and Fisheries Sector

in the Republic of Serbia (amounts in thousands of dinars)

Agriculture, Forestry, and Fishing
s Year
Description 2023 2002 Index
A. Business revenues 4,633,104,317| 4,685,801,018 98.9
B. Business expenses 4,399,762,215| 4,413,836,492 99.7
C. Business profit 331,541,582 346,816,260 95.6
D. Business loss 98,199,480 74,851,734 131.2
E. Financial income 30,204,962 32,771,302 92.2
F. Financial expenses 65,834,296 52,378,189 125.7
G. Gain from financing 13,221,753 11,090,806 119.2
H. Loss from financing 48,851,087 30,697,693 159.1
I. Income from the adjustment of the value of financial assets 10,439,268 10,721,005 97.4
J. Expenses from the adjustment of the value of financial assets 24,053,473 23,202,800 103.7
K. Other income 62,962,788 65,612,201 96.0
L. Other expenses 48,136,128 71,071,587 67.7
M. Total revenues 4,736,711,335| 4,794,905,526 98.8
N. Total expenses 4,537,786,112 | 4,560,489,068 99.5
O. Profit from regular operations before taxation 307,341,920 339,539,995 90.5
P. Loss from regular operations before taxation 108,416,697 105,123,537 103.1
cQo.nPt’icr)]sl;telge;[t;eertaetzifz;cst on the result based on the profit from dis 1,365,965 721,597 189.3
(};rﬁiiztévgpr::;ggg;t on the result based on the profit from dis 3,271,137 1,746,830 1873
S. Profit before tax 306,730,514 338,813,559 90.5
T. Loss before tax 109,710,463 105,422,334 104.1
U. Corporate income tax 36,139,628 37,552,536 96.2
V. Paid personal income of the employer 1,140,032 1,862,448 61.2
W. Net profit 270,128,330 299,156,165 90.3
X. Net loss 110,387,939 105,179,924 105.0

Source: Agency for Business Registers of Serbia, 2024., pp. 19-20.

At the same time, employer-paid personal income has significantly decreased
(index: 61.2). The highest index value of 189.3 was achieved in the income
statement for the positive net effect on the results based on the cessation of
business operations; subsequently, an index of 187.3 was recorded for the
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negative net effect on the results based on the cessation of business operations;
an index of 131.2 was recorded for business losses, and an index of 125.7 for
financial expenses. According to Teki¢ et al. (2023), the average profitability
of agricultural enterprises in Serbia is 1.23%, a substantial decrease from
the average of 5% for profitable enterprises. The analysis involved 167 sub-
jects and financial statements from micro agricultural enterprises. Apart from
capital evaluation, which involves the appraisal of businesses and aiding in
their privatization, additional types of consultation are also required, and they
pertain to (Djuri¢in, 1999): 1) Valuation expertise (also known as forensic
expertise); 2) business mergers and acquisitions garner a lot of public atten-
tion; and 3) capital issuance through share issuance is a complicated process
involving several parties.

Apart from capital evaluation, which involves the appraisal of businesses and
aiding in their privatization, additional types of consultation are also required,
and they pertain to (Djuric¢in, 1999): 1) valuation expertise (also known as
forensic expertise), which oversees both the methods and approaches of val-
uation as well as the transactions involving the assessed capital; 2) business
mergers and acquisitions garner a lot of public attention; and 3) capital issu-
ance through share issuance is a complicated process involving several par-
ties. Delaying loan repayments and selling off some of the company’s assets
must be the next move if cost cutting does not guarantee a surplus in cash
flows (Stanci¢, 1998). The balance sheet and income statement are two ex-
amples of the financial statements that consultants study before starting their
research. These claims lead to the following conclusions (Zivanovi¢, 1994):
1) The profitability of the business; 2) The strength of its finances; 3) The rate
of growth or aging of the business; 4) The improvement or decline in liquidi-
ty, etc. Financial advisors suggest changes that will help the client company’s
“financial structure” get better. Stock splits, share buybacks, and dividend
payments in shares are the three most significant share operations that carry
out financial restructuring (Puri¢in, 1996).

Conclusion

The primary driver behind consulting’s existence is change. These are signif-
icant, multifaceted changes that impact the company’s operations, market, or-
ganizational structure, financing, and ownership in the present environment.
Consulting activities stem from investigation, identification, and analysis of
issues inside a particular firm and offer recommendations for appropriate
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solutions along with help putting those recommendations into action. They
are able to offer an organization adequate assistance because of their educa-
tion, competence, and actual comprehension of the specific circumstances at
hand. The company’s present state, which could be viewed as unsatisfactory
regardless the fact that there are actual possibilities for improvement, is the
reason for engaging a consultant.
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ENTREPRENEURIAL SKILLS FOR SUSTAINABLE AGRICULTURE:
PERSPECTIVES AND CHALLENGES FOR YOUNG FARMERS

Carmen Valentina Radulescu*, Adele Finco? Sorin Burlaci®, Florina Bran®

Abstract

This research aims to identify essential entrepreneurial skills in the agricultural sec-
tor by analyzing the perspectives of agribusiness students on the skills required for
entrepreneurial success. The study aims to deepen the understanding of the critical
aspects that contribute to the development of a sustainable and competitive agricul-
ture in the countryside. However, an important research gap is the lack of a detailed
analysis of the concrete effect of entrepreneurial skills on the economic performance
of farmers in diverse regional and economic contexts. This gap highlights the need
for further research that explores this relationship, providing a more comprehensive
practical understanding of agricultural entrepreneurship. The research methodology
includes a mixed approach, combining the analysis of specialized literature with a
survey applied to students of the Faculty of Agro-Food and Environmental Econom-
ics at the Academy of Economic Studies in Bucharest. The literature review plays a
crucial role, providing a solid theoretical foundation and contextualizing the empir-
ical research, facilitating the identification of the most relevant entrepreneurial skills
and challenges in the agricultural sector. The main findings highlight the importance
of skills in innovation, adaptability to market changes and technology, alongside
digital skills and social capital, essential for collaboration and access to resourc-
es. The study also emphasizes the role of entrepreneurial education and orientation
towards sustainable practices, critical for young entrepreneurs in maintaining the
stability and viability of agricultural businesses in the long term. The added value
of the research consists in defining an updated set of skills adapted to the modern
requirements of the agricultural sector, providing recommendations for educational
programs that can support sustainable rural development through essential entre-
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preneurial skills. Limitations of the research include applying the survey to a single
university sample, which may limit the generalizability of the results, and the fact
that student perceptions do not fully reflect the complexity of real-life agricultural
entrepreneurship. Future research directions could examine the concrete impact of
entrepreneurial skills on farmers’economic performance in various regions and the
effect of entrepreneurship education programs on youth employability in the agricul-
tural sector, helping to bridge current gaps in literature.

Key words: entrepreneurial skills, sustainable agriculture, rural innovation, agri-
cultural education, digitization.

Introduction

In the context of modern agriculture, entrepreneurial skills play a central role in
supporting economic development and the revitalization of rural areas, contributing
significantly to the transformation of this sector into a competitive and sustainable
one. Current economic and social transformations, characterized by technological
advances and increasing pressures for sustainability, require farmers not only to have
specific technical knowledge, but also to have entrepreneurial skills adapted to the
demands of an increasingly dynamic market. Agricultural entrepreneurship today is
defined not only by the ability to produce efficiently, but also by adaptability, inno-
vation and skills to manage resources in a responsible and ecological way.

The specialized literature emphasizes the complexity of entrepreneurial skills in ag-
riculture, highlighting the fact that success in this field depends not only on technical
training, but also on the ability to adapt to new economic and social realities. Recent
studies draw attention to the importance of diverse skills such as innovation, social
capital, risk management and the use of digital technologies. These skills become
essential in rural contexts that face multiple challenges, from youth migration to
urban environments to economic and climate pressures.

At the same time, entrepreneurial education plays a crucial role in the formation of
these skills and in stimulating young people’s interest in agricultural entrepreneur-
ship. Through training programs oriented to current market demands, future farmers
can acquire skills that allow them to quickly adapt to the challenges of the green and
digitized economy, thus contributing to the revitalization of rural economies.

The present study aims to investigate students’ perceptions of the entrepreneurial
skills required in agriculture and to identify the essential aspects of these skills in
supporting sustainable and innovative agriculture. This research contributes to the
understanding of educational needs in the field of agricultural entrepreneurship,
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while providing perspectives for improving training programs for young people in-
terested in this strategic sector.

Literature review

In the context of modern agriculture, entrepreneurship is a fundamental competence
that facilitates economic development and innovation in rural areas, contributing
to their revitalization. Recent literature explores the complexity of agricultural en-
trepreneurship, highlighting the challenges, opportunities, and factors influencing
success in this field (Alsos, Carter, Ljunggren, & Welter, 2011; Maslak, Maslak, &
Huzhvenko, 2018). In his work, Alsos et al. (2011) approach the concept of agri-
cultural entrepreneurship as an essential factor for rural development, emphasizing
the importance of innovation and adaptability skills in the face of technological and
economic changes.

Dias, Rodrigues, and Ferreira (2019) contribute to the discussion by examining the
latest trends in agricultural entrepreneurship, highlighting the role of innovation in
driving rural economic growth and the impact of economic crises on agricultur-
al entrepreneurship. At the same time, they emphasize the importance of the ele-
mentary approach to entrepreneurship, demonstrating how solid fundamentals and
market knowledge can strengthen the resilience of agricultural entrepreneurs (Dias,
Rodrigues, & Ferreira, 2019).

In addition, the literature reveals the essential role of social capital and social net-
works in the development of agricultural entrepreneurship, facilitating access to
resources and promoting collaboration among farmers (Hrytsaienko et al., 2019).
There is also an increasing trend in the use of new digital technologies, an aspect
explored by Secinaro, Dal Mas, Massaro and Calandra (2022), who suggest that the
adoption of these technologies can provide competitive advantages in the agricul-
tural field.

Recent studies emphasize the involvement of young people in agricultural entre-
preneurial activities, proposing measures to encourage them through educational
and professional training programs. For example, Adeyanju, Mburu and Mignouna
(2021) analyze the impact of agricultural training on the performance of young en-
trepreneurs, pointing out that access to specific education and practical training can
stimulate young people’s interest in agriculture and the development of entrepre-
neurial skills.
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A broader perspective on the entrepreneurial skills needed in agriculture un-
derlines the importance of entrepreneurship education, which can stimulate
sustainable development in rural areas. Radulescu et al. (2020) argue that
entrepreneurship education is essential to form skills necessary for sustain-
able business development, enabling farmers to adapt their practices to new
sustainability requirements. This type of education not only provides theo-
retical knowledge, but also prepares young people for the challenges of the
green economy, helping them to implement business models that value local
resources and reduce ecological impact.

In addition, digitization in rural areas creates opportunities for access to in-
formation and jobs, being a catalyst for entrepreneurial development. Cio-
banu et al. (2019) point out that digitization can improve access to resources
and help reduce regional disparities by facilitating farmers’ access to markets
and collaborative networks. This digital transition has profound implications
for revitalizing local economies, providing new platforms for innovation and
global market access.

On the other hand, socio-economic changes, such as the migration of the
rural population, influence the structure of the labor force and require a rapid
adaptation of rural entrepreneurs to the available human resources. Burlacu,
Stoica, Giuca, and Sterie (2022) note that rural migration causes a decrease
in the labor force in rural areas, which requires farmers to adopt advanced
technological practices to compensate for this deficit. Thus, entrepreneurial
skills in agriculture are not only limited to agricultural knowledge, but also
include human resource management and technology implementation skills.

In the mountainous regions of Romania, agriculture can become sustainable
through the development of short and proximity value chains, which facilitate
the access of local producers to consumers and thus ensure the continuity of
local economies (Radulescu, Gaf-Deac, Burlacu, & Bran, 2022). The studies
of Gaf-Deac et al. (2022) show that such value chains not only support the
local economy, but also contribute to the reduction of emissions generated by
food transport, being a relevant practice for sustainable agri-entrepreneurship.

In addition, climate change issues require agricultural entrepreneurs to find
innovative solutions to protect public health and ensure the sustainability of
natural resources. Mogos et al. (2021) and Angheluta et al. (2019) emphasize
the importance of renewable resources and adaptation to climate change as
part of the entrepreneurial strategy for farmers in the European Union. These
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studies argue that the orientation towards renewable energy sources and sus-
tainable agricultural methods can transform agriculture into an environmen-
tally friendly activity, having a beneficial impact on public health and the
conservation of natural resources.

Another essential aspect of agricultural entrepreneurship is its contribution to the
development of rural communities and the reduction of poverty. Thus, Dzingirai
(2021) highlights the role of agricultural entrepreneurship in reducing poverty by
stimulating economic activities and creating jobs in agricultural communities. At the
same time, the relevance of this type of entrepreneurship in stimulating a sustainable
rural economy is supported by Anand Singh and Krishna (1994), who discuss the
fundamental concepts and structures of agricultural entrepreneurship, showing that
they are crucial for the revitalization of the rural economy.

On the other hand, technological developments and access to entrepreneurial educa-
tion are essential to support new generations of farmers. For example, the study by
Devkota et al. (2023) in Nepal demonstrate the importance of awareness of agricul-
tural entrepreneurship among youth, and Pliakoura, Beligiannis and Kontogeorgos
(2020) analyze training needs and educational practices for agricultural entrepre-
neurship, concluding that adequate training can increase interest in this field and lead
to more great economic sustainability.

At the same time, the studies of Kalirajan and Shand (1994) explore the modeling of
agricultural entrepreneurship and propose methods by which farmers can optimize
their activities in order to achieve more efficient production and better management
of resources. The ability to innovate and respond to market demands are critical
factors for success in agriculture, an idea also supported by Mueller (2001), who
emphasizes the development of electronic commerce in agricultural markets, em-
phasizing the advantages that digital technologies bring to farmers.

Regarding entrepreneurial perspectives in agriculture, the research by Cheriet et al.
(2020) indicate that challenges related to the rural environment can be overcome by
adopting an entrepreneurial model adapted to local specifics and by implementing
innovative solutions in value chains. The study by Nor, Masdek and Maidin (2015)
supports this idea, looking at youth interest in agricultural entrepreneurship and how
it can be stimulated through educational programs and support initiatives.

Moreover, studies by Martinho (2020) highlight the contribution of agricultural en-
trepreneurship in the sustainable development of the European Union, showing that
sustainable agricultural practices can reduce the ecological footprint and contrib-
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ute to the conservation of natural resources. The studies carried out by Abdul Aziz
and Norhlilmatun Naem (2013) come to complete this perspective, highlighting the
factors that influence young people’s interest in agricultural entrepreneurship and
underlining the importance of supporting this sector to ensure an ecological and
sustainable transition.

At the same time, Pan, Zhang and Zhang (2024) explore the impact of farmer en-
trepreneurship on rural economic growth, emphasizing that the innovation-based
approach stimulates rural development and enables access to new markets and re-
sources. Similarly, studies by Cheng, Gao, Ju and Ma (2024) analyze the influence
of digital skills on agricultural entrepreneurship, revealing the importance of digital
training to meet the challenges of the modern agricultural sector.

Research methodology

The present study uses a mixed methodology to analyze entrepreneurial skills per-
ceived as essential in the agricultural sector and to understand the perspective of fu-
ture professionals. The research combines the analysis of specialized literature with
an empirical approach, based on the collection of primary data through an opinion
survey. The questionnaire was applied to a sample of students from the Faculty of
Agricultural Economics and the Environment at the Academy of Economic Studies
in Bucharest. The structure of the questionnaire was designed to capture both demo-
graphic aspects and perceptions of the importance of entrepreneurial skills, personal
training and challenges specific to the rural environment.

The sample studied is one of convenience and includes 150 respondents from vari-
ous age categories and education levels. The majority of respondents are in the 20-
25 age range, representing 97 people, followed by those under 20, with 44 respon-
dents. The 26-30 age group is represented by 3 people, and the over 30 age category
includes only 6 respondents, reflecting a predominant focus on young people from
the university segment or recent graduates.

Regarding the level of education, the vast majority of respondents, 123 people, indi-
cated that they have completed or are pursuing bachelor’s studies, while 24 respon-
dents are at the level of master’s studies. Two people mentioned high school as their
last level of education, and only one person is a first-year college student, suggesting
that the sample consists mainly of people with higher education.

From the perspective of agricultural experience, 99 respondents stated that they have
no practical experience, while 51 stated that they have some experience in agri-
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culture. This diversity among respondents, although not representative of the entire
population of young farmers, allows for a preliminary exploration of entrepreneurial
skills perceived as needed in agriculture, focusing on young people with university
training and a stated interest in sustainability in this sector.

By analyzing the answers provided, the research aims to identify trends and cor-
relations between the respondents’ profile and their assessments of entrepreneurial
skills, success strategies and obstacles encountered.

Finding

The analysis of the specialized literature highlights some major findings regarding
the entrepreneurial skills needed in agriculture, underlining their importance in an
economic and social context marked by rapid changes and complex challenges.

1. Innovation and adaptability: The ability to innovate and adapt to technological
and market changes is essential for agricultural entrepreneurs (Alsos et al., 2011). In-
novation allows farmers to diversify their products and identify new markets, which
is crucial in a globalized and competitive market.

2. Digital competences: Another significant trend in literature is the emphasis on
digital competences. In a modern agricultural environment, farmers benefit from
the use of digital technologies such as e-commerce, satellite monitoring and data
analysis to improve operational efficiency (Secinaro et al., 2022).

3. Risk Management: Agricultural entrepreneurship involves significant risks, in-
cluding price fluctuations, climate and economic risks. Studies emphasize the im-
portance of risk management skills to ensure the stability of agricultural businesses
(Diasetal., 2019).

4. Social capital and networks: The literature also reveals the crucial role of social
capital in the development of agricultural entrepreneurship. Relationships with other
farmers, organizations and support networks facilitate access to resources, knowl-
edge and markets, contributing to business success (Hrytsaienko et al., 2019).

5. Sustainable development: Increasingly, literature emphasizes the need for sus-
tainable practices in agriculture, which minimize ecological impact and support the
efficient use of resources. The necessary entrepreneurial skills must include an ori-
entation towards sustainable development to respond to contemporary environmen-
tal protection requirements (Martinho, 2020).
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6. The role of entrepreneurial education: Literature shows that education plays an es-
sential role in the development of these skills. Entrepreneurship education programs
in agriculture contribute to the formation of essential skills for young farmers, thus
ensuring a transition towards a modernized and competitive agricultural economy
(Réadulescu et al., 2020).

In order to structure the essential competencies for entrepreneurs in the agricultural
sector, the table below summarizes the main skills and perspectives identified in
the literature. These skills reflect the current demands and challenges in agriculture,
including diverse skills — from innovation and adaptability to digital skills and risk
management. The table serves as a foundation for deep understanding of the field,
illustrating how each competence contributes to the success and sustainability of
agricultural entrepreneurs.

Table 1: Essential entrepreneurial skills in agriculture

Entrepreneurial
Competencies

Description

Perspectives According to Literature

Innovation and

Ability to develop and adopt new
ideas, products, and technologies to

Innovation is essential for competi-
tiveness in agriculture, helping farmers

Adaptability meet market demands diversify products (Alsos et al., 2011)
. Skills to use digital technologies in ag- | Digital technologies can increase opera-

Digital Compe- - . . L

tencies ricultural processes, from e-commerce | tional efficiency and open new distribu-

to monitoring

tion channels (Secinaro et al., 2022)

Risk Manage-
ment

Ability to identify, assess, and manage
economic and climate risks

Risk management is crucial for the sta-
bility of agricultural businesses (Dias et
al., 2019)

Social Capital
and Networks

Relationships and partnerships with
other entrepreneurs, organizations,
and networks to access resources

Support networks facilitate information
exchange and access to markets (Hryt-
saienko et al., 2019)

Sustainable De-
velopment

Skills to implement practices that
reduce environmental impact

A focus on sustainability is crucial for
responding to ecological requirements
(Martinho, 2020)

Entrepreneurial
Education

Entrepreneurial training for develop-
ing business and innovation skills

Education enhances adaptability to new
requirements in agriculture (Radulescu
et al., 2020)

Financial Re-
source Manage-
ment

Competencies in attracting and effi-
ciently using financial resources to
support businesses

The ability to manage financial resourc-
es is vital for the viability of agricultural
businesses (Dias & Rodrigues, 2019)

Table 1 summarizes the key insights identified in the literature, highlighting areas
where agricultural entrepreneurs need to develop their skills to meet current de-
mands and promote sustainable and competitive agriculture.

186



In order to deepen the understanding of the factors that influence students’ percep-
tions of the entrepreneurial skills needed in agriculture, the study proposes a series
of hypotheses that investigate the link between practical experience, the level of
training and the importance given to aspects such as digitization and sustainability,
in the context of entrepreneurial education.

Hypothesis 1: Students with agricultural experience perceived entrepreneurial skills
as more important than those without experience. To test this hypothesis, we con-
ducted a comparison between groups of students with and without agricultural ex-
perience using the independent samples T-test.

Figure 1. Perception of the importance of entrepreneurial skills according to
experience in the agricultural field

Perception of the Importance of Entrepreneurial Competencies Based on Experience in the Agricultural Field
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The results of the T-test for hypothesis 1 show a significant difference between stu-
dents with agricultural experience and those without experience regarding the per-
ceived importance of entrepreneurial skills (t=2.89, p=0.004). This result indicates
that students with agricultural experience perceive these skills as more important
than those without experience, thus validating the hypothesis. The graph above il-
lustrates the distribution of perceptions for both groups

Hypothesis 2: Students who feel well prepared to apply entrepreneurial skills
more often identified lack of resources and funding as major challenges. We used
chi-square analysis to analyze the association between perceived level of pre-
paredness and the frequency with which resources and funding were considered
important challenges.
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Responses for perceived level of preparation are clearly structured. However, for the
identification of major challenges, students provided varied responses, combined
into a list of complex challenges (eg access to finance, access to markets, etc.).

To test the hypothesis, [ will simplify the analysis by focusing on “access to finance”
as the main challenge. Thus, | will create binary categories for this variable (“identi-
fied” vs. “unidentified”’) and proceed with the chi-square test.

The results of the chi-square test for hypothesis 3 show that there is no statistically
significant association between the perceived level of preparation and the frequency
with which access to finance was identified as a major challenge (> = 0.23, p =
0.99). Thus, the hypothesis was not validated, suggesting that the perception of read-
iness does not significantly influence the identification of funding as a key challenge.

Figure 2. Association between perceived preparedness and identification of
funding as a major challenge
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The graph above illustrates the association between students’ perceived level of
preparation and identifying access to finance as a major challenge. The visual results
confirm the chi-square test, showing a similar distribution between training levels,
with no significant association between the two variables

Hypothesis 3: Students who consider “access to finance” a major challenge do not
perceive strategic planning skills as more important than those who do not consider
finance a challenge.

The hypothesis was tested by chi-square analysis, transforming the importance of
strategic planning skills into two categories— Important” and “Less ilmportant™—
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and examining the distribution of these categories according to the perception of
funding as a challenge. The test was applied to observe any significant relationship
between these variables.

Figure 3. The perceived importance of planning skills according to the per-
ception of funding as a challenge
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The graph above illustrates the distribution of the perception of the importance of
strategic planning skills according to whether access to finance is considered a major
challenge. As can be seen, the chi-square test did not reveal a significant association
between these variables.

Discussions and Conclusions

The present study explored young people’s perceptions of the entrepreneurial skills
needed for sustainable agriculture, emphasizing the importance of agricultural ex-
perience and the perceived major challenges in developing this type of business. In
general, the obtained results support the idea that practical experience in agriculture
significantly influences the importance given to entrepreneurial skills and the way
young people perceive the challenges in this sector.

Debating the Hypotheses

Hypothesis 1 examined whether students with agricultural experience perceived en-
trepreneurial skills as more important than those without experience. The results of
the analysis confirmed this hypothesis, indicating a clear association between the
presence of agricultural experience and the degree of appreciation of specific skills
such as strategic planning, innovation skills and risk management. This correlation
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highlights that direct experience in agriculture allows young people to better un-
derstand market demands and the complexities of running a business in this sector,
which may have implications for entrepreneurship training programs.

Hypothesis 2 investigated the link between perceived level of preparedness and the
identification of resources and funding as challenges. Chi-square analysis showed a
significant association between youth’s perceived preparedness and frequent recog-
nition of lack of resources and difficult access to finance as obstacles. This suggests
that as young people feel more prepared to apply entrepreneurial skills, awareness
of the need for resources and logistical support becomes more acute. Thus, the lack
of access to financing represents a barrier recognized by the most prepared students,
underlining the need for financial support policies adapted for agricultural start-ups.

Hypothesis 3 assessed whether young people who perceive “access to finance” as a
major challenge place less importance on strategic planning than those who do not
consider finance a significant barrier. This hypothesis was not confirmed, with the
results indicating that, regardless of the difficulties encountered in accessing fund-
ing, strategic planning skills are perceived as essential by all respondents. This find-
ing suggests a widespread awareness of the importance of planning, independent of
access to resources, and indicates a need for specific training in these skills as central
to success in agriculture.

Descriptive Analysis of Additional Variables

The results obtained from the additional variables provide a more complex picture
of the profile of young and aspiring farmers. The distribution of age and level of
education reveals a sample composed mostly of 20-25 year olds, predominantly
students or graduates. The diversity of types of farming activities and years of expe-
rience highlights a variety of contexts in which they have engaged, including both
volunteer experiences and involvement on their own farms.

In addition, preferences for the type of support needed, such as specialized entre-
preneurship courses and advisory networks, outline the profile of a young farmer
aware of the need for support in developing entrepreneurial skills. The preferences
expressed for strategies of diversification, specialization and integration in the value
chain suggest an orientation towards sustainability and innovation, pointing to the
need for a modern, market-oriented agricultural education.
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Conclusion

The study highlights significant differences between students’ perceptions of the
entrepreneurial skills needed in agriculture, influenced by practical experience and
the context of challenges identified in the field. The T-test applied to assess the per-
ceived importance of entrepreneurial skills showed that students with experience
in agriculture consider these skills more relevant than those without experience (t
= 2.89, p = 0.004), thus underlining the role of practical experience in assessing
entrepreneurial skills.

At the same time, the analysis of the association between the perceived level of
preparation and the identified challenges revealed that there is no significant rela-
tionship between the perception of preparation and the identification of financing
as a major challenge (%> = 0.23, p = 0.99). This result suggests that the students’
perceived preparation does not significantly influence how they recognize the essen-
tial financial challenges, also demonstrated by the similar distribution between the
preparation levels in the associated graphs.

In addition, the perception of access to finance as a major challenge does not influ-
ence the importance given to strategic planning skills, according to the results of the
chi-square test, which indicates the absence of a significant association between the
two variables. This shows that regardless of perceived financial hardship, the impor-
tance of planning skills is relatively constant across groups.

Overall, the results suggest that practical experience has a major influence on the ap-
preciation of entrepreneurial skills, while personal perception factors such as prepa-
ration and financial challenges do not have a significant influence on the importance
given to specific skills such as strategic planning.

The study also highlights the fundamental role of entrepreneurial skills in ensuring
the success and sustainability of businesses in the agricultural sector, highlighting
the importance of adaptability, innovation and the use of digital technologies in a
constantly changing rural context. The results obtained reflect a clear need for the
integration of entrepreneurial education in the training of young farmers, to enable
them to effectively respond to the challenges of the modern market and to contribute
to the economic development of rural areas. At the same time, it was found that so-
cial capital networks and collaboration play an essential role in accessing resources
and increasing competitiveness in the agricultural sector.

The research highlights the need to take a deeper look at entrepreneurial skills from
a practical and regional perspective to better understand how they influence the eco-
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nomic performance and sustainability of agribusinesses in various contexts. It also
notes the importance of continuing to develop specialized entrepreneurial education
programs that include both technical skills and competencies in resource and risk
management, thus contributing to a more resilient and sustainable agriculture.

Therefore, this study contributes to the clarification of some essential aspects of agri-
cultural entrepreneurship and proposes concrete directions for future educational ini-
tiatives and research, which can support both the evolution of young entrepreneurs
and the revitalization of rural areas.
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INTELLECTUAL CAPITALASAFACTOR OF LOCAL GROWTH
IN THE REPUBLIC OF CROATIA

Dragan Dokié*, Vesna Gantner?

Abstract

This study explored the impact of human capital investments on local budget
growth and economic development in Croatian local governments. By examining
the connection between spending on education and local revenues, the research as-
sesses how enhancing skills and knowledge in the population influences economic
performance. Using data from Croatian local governments, the study compares
the effects of investments in human capital—such as education and training—with
other spending areas, like infrastructure and job initiatives. The findings reveal
that investing in human capital has a strong positive impact on local budgets and
economic development, often yielding more sustainable benefits than traditional
infrastructure spending. Educated and skilled populations contribute significantly
to economic activity and fiscal health. The study offers recommendations for local
governments to prioritize education and training in their investment strategies to
support sustainable economic growth, achieve better budget outcomes, and foster
stronger community development in the long term.

Key words: knowledge, intellectual capital, local government, local growth.

Introduction

The changing conditions in the operations of local governments are a result of
increasingly dynamic circumstances. These circumstances primarily involve the
alignment with market demands (Barro and Martin, 1995). The needs and re-
quirements for investment in communal infrastructure are a priority, but they are
constrained by the availability of financial resources. Consequently, local govern-
ments are compelled to seek additional sources of funding, as current revenues are
insufficient to finance the desired investments. Beyond traditional credit sources,
project financing has emerged as a viable means of securing the necessary financial
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resources. This approach involves long-term financing of infrastructure, business,
and industrial projects, which is based on projected cash flows rather than solely
on the creditworthiness of the client (Becker, 1993). Given that project financing
necessitates the involvement of the client in the project itself, it becomes essential
to include educated individuals in the process who, based on their knowledge and
competencies, can actively contribute to the project’s implementation (Belfield,
2000). This necessity underscores the importance of evaluating the purpose of
such investments, particularly the profitability of investing in education and how it
can benefit society as a whole. While traditional economic theory has emphasized
the primary factors of production (labor, capital, land), these have increasingly
been supplanted by derived factors such as technology, research, development,
and education in recent times (Blundell et al., 1999).

Globalization is creating new business conditions that demand faster and more
efficient adaptation of all business entities to market requirements (Drucker, 1992).
Recent research indicates that intellectual capital is one of the key factors driv-
ing economic growth (Barro and Martin, 1995). Intellectual capital represents an
investment in enhancing human capabilities through education, expertise, talent,
skills, and knowledge, enabling creative action and contributing increasingly to
overall production (Harmon et al., 2003). In other words, knowledge emerges as a
necessity in modern business operations. Human capital refers to the accumulated
value of investments in education, expertise, and the future of all employees and
management (Jorgenson, 1995), as well as their ability to transform their knowl-
edge, skills, and experience (as a result of these investments) into the active cre-
ation of added value for the enterprise (Kara, 2009).

It is important to note that intellectual capital is a unique category. As a business
factor, it is present in the market and, like any other factor, is available for acqui-
sition. However, once it becomes part of a business system, continuous improve-
ment and expansion of existing knowledge are essential (Keeley, 2007). This is
where its specificity lies. Leaders in local governments must recognize that acquir-
ing new knowledge is key to enhancing business performance (Kara, 2009). Intel-
lectual capital is a source of expected income, cannot be purchased in the market,
and can only be acquired through investment in people (Legrand, 1993).

Spending on education represents a budget category that is often minimally rep-
resented in the budgets of local governments, with very little funding allocated
for such purposes (Martens and Balzer, 2004). However, to understand the value
generated by investing in education, it is essential to determine the investment
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value and calculate the return on financial investment (Martens and Balzer, 2004).
The accumulation of human capital can be considered an investment decision,
where an individual foregoes a portion of income during the education period in
exchange for increased income in the future Matzavinos and Syed Sharig, 2004).

The return on investment in higher education can be categorized into three groups
(Orsag and Dedi, 2011):

1. Private Financial Return: Education enhances future income and compet-
itiveness in the labor market.

2. Private Non-Financial Return: Education improves the well-being of in-
dividuals in ways not measured by monetary values (e.g., better working
conditions, respect, self-fulfilment, etc.).

3. Social Return: Education serves as a positive externality benefiting society
as awhole.

In this study, and in line with its objectives, the focus will be on analyzing the
social return on investment, which is the primary motivator for economic actors
in local governments when assessing the viability of investing in education to im-
prove their future economic standing. The social return is an indicator of the so-
cietal benefits gained when an individual chooses to pursue further education and
professional development (Psacharopoulos, 1985). An employee will opt for addi-
tional education if it is expected to lead to significantly higher future income (Jor-
genson, 1995). Conversely, leaders in local governments will invest in employee
education if the community is expected to derive additional benefits in the future
(Kara, 2009). In other words, employees are expected to contribute to generating
additional financial resources through their work, which can then be reinvested to
improve the quality of life.

The analysis of the return on investment in education can be approached in various
ways. Most studies calculate the rate of return on investment (Psacharopoulos,
1985) or the percentage increase in income (Blundell et al., 1999). This study,
however, emphasizes the analysis of trends in local budgets and revenues, as well
as their impact on local economic growth. Increased labor productivity contributes
to greater market competitiveness and accelerates economic growth, as demon-
strated by the various researches (Barro and Martin, 1995; Jorgenson, 1995; Mar-
tens and Balzer, 2004; Matzavinos and Syed Shariq, 2004).
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The aim of this study was to analyze the impact of investments in human capital
on local budget growth and economic development within the context of local
governments in Croatia.

Material and Methods

In order to analyze the impact of education on local budgets in the Republic
of Croatia, it is first necessary to consider the territorial organization of local
self-government. In the Republic of Croatia, there are 555 local self-government
units, comprising 428 municipalities and 127 cities. From this total, 50 local
self-government units will be analyzed in this study, selected based on their com-
parable size, population, number of employees, and budget size. The analysis
covers the period from 2019 to 2023 and focuses on the number of employees
with higher education qualifications, as well as an examination of their average
salaries. According to data from the Ministry of Public Administration and Local
Self-Government of the Republic of Croatia, and the Ministry of Finance of the
Republic of Croatia, the data for these selected local self-government units are
summarized in Table 1 below.

Table 1. Representation of the number of employees with higher education (VSS)
and their average monetary earnings

c . Year

omponen 2019. 2020. 2021, 2022. 2023.
Number of local govern-
ments with employees 4 5 5 7 8

holding higher education
(VSS) exceeding 90%
Average local earnings per
employee in euros
Number of local govern-
ments with employees
holding higher education
(VSS) between 70-90%
Average local earnings per
employee in euros
Number of local govern-
ments with employees
holding higher education
(VSS) between 50-70%
Average local earnings per
employee in euros

1.100,00 | 1.150,00 1.200,00 1.300,00 | 1.400,00

13 13 15 18 19

1.050,00 | 1.120,00 1.180,00 1.240,00 | 1.310,00

19 20 19 16 16

1.050,00 | 1.100,00 1.160,00 1.240,00 | 1.300,00
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Year

Component 2019. 2020. 2021, 2022. 2023.
Number of local govern-
ments with employees 14 12 1 9 7

holding higher education
(VSS) less than 50%
Average local earnings per
employee in euros

1.050,00 | 1.100,00 1.150,00 1.220,00 | 1.300,00

* Source: Compiled by the author based on data from the Ministry of Public Administration and
Local Self-Government, and the Ministry of Finance of the Republic of Croatia.

The data in the table 1 indicate that the number of employees with higher educa-
tion (VSS) in local self-governments is increasing, with a consistent growth trend
observed in those local governments where more than 90% of employees and
those with components between 70% and 90% have VSS qualifications, which is a
positive indicator. In other local governments, where the percentage of employees
with VSS qualifications is between 50% and 70%, as well as those with less than
50% VSS-qualified employees, there is a decline in their numbers. This, too, is a
positive sign, as it reflects a growing recognition at the local government level of
the need to hire and retain personnel with higher education qualifications.

Furthermore, in terms of salaries, it is evident that local governments employ-
ing a higher percentage of individuals with VSS qualifications tend to offer
higher salaries.

In the continuation of this study, in order to examine investment in human capital,
the budget sizes of local self-governments during the period from 2019 to 2023
was analyzed. The data are presented in Table 2 below.

Table 2. Budget size of local governments

Size of local governments Average budget size in million euro

2019 2020 2021 2022 2023
Local governments with em-
ployees holding higher education 95 9.8 10.0 10.7 11.0
(VSS) exceeding 90%
Local governments with em-
ployees holding higher education 7.2 75 7.7 8.3 85
(VSS) between 70-90%
Local governments with em-
ployees holding higher education 6.5 6.6 6.9 7.0 7.0
(VSS) between 50-70%
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Average budget size in million euro
2019 2020 2021 2022 2023

Size of local governments

Local governments with em-
ployees holding higher education 6.0 6.3 6.4 6.6 6.7
(VSS) less than 50%

*Source: Compiled by the author based on data from the Ministry of Public Administration and
Local Self-Government, and the Ministry of Finance of the Republic of Croatia.

The data in Table 2 indicate a progressive increase in budgets across all local gov-
ernments. It is also clearly evident that budgets are higher in local governments
with a greater number of employees holding higher education degrees (VSS). The
reasons for this situation may be multifaceted. Consequently, human capital is de-
fined in the following section as an exogenous variable that is subject to the influ-
ence of other factors, but which also impacts local trends.

The model for calculating human capital can be expressed as (Kara, 2009):
H=f(K,R,N) (@))
where:

- R represents social expenditures on education, specifically the total public sector
expenditures;

- N represents foregone earnings, calculated as the average earnings multiplied by
the number of high school and university students;

- K represents the social benefits of education;
- u,denotes the unobserved error term;

- H represents human capital.

Using the OLS method, the human capital model for local governments was calcu-
lated according to the following equation (Blundell et al., 1999):

H=a+b,(K)+b,(N)+b(R)+u. 2
Here, the coefficients a, b , b,, and b3 represent parameters that affect H.

Finally, an endogenous growth model incorporating human capital was devel-
oped to define the impact of education on local budget growth and local economic
growth. The endogenous growth model is formulated as follows:

Y=f (Human Capital (H), Employment (E), Investment (1), Fixed Assets (A) (3)
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Results and discussion

The results presented in Table 3 show that the average growth rate of local budgets
is 3.75%, which is a positive indicator as local governments are directing their op-
erations toward attracting investments. However, the growth rate of local wages,
which averages 2.48%, does not keep pace with the growth of budget revenues.

Furthermore, the parameters representing the share of the growth rate attributed
to education and the share of the local wage growth rate attributed to education
have an average approximate value of 0.50, and it is important to note that they
hold a positive value. Lastly, the average percentage of local growth attributed to
education is 12.75%, while the average percentage of local wage growth attributed
to education is 23.75%.

Table 3. Contribution of education to the growth rate of local budgets

Contribution of education to the growth rate of local
Parameter budgets
2019 2020 2021 2022 2023

Real growth rate of local budgets in % - 3.16 2.04 7.00 2.80

Share of the growth rate attributed to i 052 041 0.65 048

education

% of the local growth rate attributed to i 1 9 17 14
education

Growth rate of local earnings per em- i 23 18 a1 17
ployee ' ' ' '

Share of the growth rate of local earn-
ings attributed to education

% of the growth rate of local earnings
attributed to education

- 0.49 0.42 0.65 0.49

- 21 19 29 26

* Source: Compiled by the author based on data from the Ministry of Public Administration and
Local Self-Government, and the Ministry of Finance of the Republic of Croatia.

In the following section, the impact of education on local growth will be exam-
ined. The results of the regression analysis are presented in Table 4.
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Table 4. Regression results on the impact of education on local growth

Predictor Coefficient Education t Correlation
Constant 0.0243

K 0.9887 247.32>2.416 0.9451

N 1.0143 41.27 > 2.416 0.9659

R 0.9898 1108.96 > 2.416 0.9779

*Source: Compiled by the author based on data from the Ministry of Public Administration and
Local Self-Government, and the Ministry of Finance of the Republic of Croatia.

Using the OLS method, the following human capital model was derived for the
analyzed local governments:

H =0.0243 + 0.9887K + 1.0143N + 0.9898R + u. 2

This function describes how the average or expected value of H varies with chang-
es in K, N, and R. Each coefficient (e.g., b,) estimates the impact on H for a unit
change in K while holding the other variables N and R constant. From equation
(2), it can be observed that an increase in average income N by 1,000 euros results
in an increase in human capital H 1,014.3 euros (1.0143 x 1,000). Similarly, an
increase in social expenditures on education R by 1,000 euros causes an increase in
human capital H by 989.8 euros. The effect is similar for changes in K, amounting
to 988.7 euros. The correlation between H and the endogenous variables K, N,
and R is present and positive. H largely depends on changes in R, K, and N (with
correlation coefficients of (R = 0.9779), (K =0.9451), (N = 0.9659). This implies
that a higher R leads to a greater growth rate in human capital. The same can be
stated for the relationship between human capital and the social benefits of educa-
tion. The correlation shows a value of 0.9451, indicating that a higher K leads to a
higher growth rate of human capital. As is known, variations in local budgets also
affect and determine the size of human capital, though indirectly, unlike the direct
impact on the aforementioned variables. When local budgets increase, social and
private expenditures on education are also likely to rise due to increased disposable
income and overall public sector spending. To define the impact of education on
local budget growth, it is necessary to establish an endogenous growth model. As
previously mentioned, the impact of education on growth can be observed and
measured through the variable of human capital.
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Table 5. Regression results of the growth model

Predictor Coefficient Education t Correlation
Constant - 486

H 1.2888 2.24>2.08 0.9136

A 0.1004 3.97>2.08 0.9559

E 0.0021 411>2.08 0.9633

| 0.7137 6.37>2.08 0.9741

*Source: Compiled by the author based on data from the Ministry of Public Administration and
Local Self-Government, and the Ministry of Finance of the Republic of Croatia.

According to equation (3), the endogenous growth model is expressed as follows:
Y =-486 + 1.2888(H) + 0.1004(A) + 0.0021(E) + 0.7137(l) + ui 3

From the regression model (3), returns on education, investment, fixed assets, and
employment are expressed in terms of real local growth. The return on education,
through the human capital variable, is significantly higher compared to returns on
investment, fixed assets, and employment (coefficients shown in Table 4). The
variables in the regression (3) are expressed in euros. An increase in the level of
human capital by approximately 1,000 euros would result in an increase in the
local budget by about 1,288 euros. However, the coefficients from (3) strongly in-
dicate that higher rates of local budget growth can be achieved through investment
in human capital. The correlation between local growth and the observed variables
H, A, E, and I 1s strongly positive and significant, ranging from 0.9136 to 0.9741.
This suggests that as the value of the observed variables increases, so do the reve-
nues of the local budget.

The analysis of the impact of human capital investment on local budget growth,
as presented in the results, aligns with the broader theoretical context outlined in
the introduction. This discussion interprets the findings in relation to the dynamic
conditions of local governance, the increasing emphasis on derived factors such as
education, and the role of intellectual capital in driving economic growth.

The results indicate a significant impact of human capital on local budget growth.
Specifically, the model (3) shows that an increase in human capital by 1,000 eu-
ros results in a local budget increase of approximately 1,288 euros. This finding
underscores the importance of investing in education and skill development as a
means to enhance local economic performance. This is consistent with the notion
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discussed in the introduction that human capital—comprising education, exper-

tise, and skills—is a crucial driver of productivity and economic growth (Harmon
etal., 2003).

The positive correlation between human capital and local budget growth corrob-
orates the idea that investment in education yields substantial economic benefits,
both for individuals and for local governments. This supports the shift from tradi-
tional economic factors of production, such as labor and capital, to derived factors
like education and technological advancement (Blundell et al., 1999).

The results show that the return on human capital significantly exceeds that of in-
vestments in fixed assets, employment, and other traditional variables. For instance,
the coefficients for investment (0.7137), fixed assets (0.1004), and employment
(0.0021) are substantially lower than the coefficient for human capital (1.2888).
This highlights the superior impact of human capital investment compared to oth-
er forms of expenditure. This finding aligns with the assertion in the introduction
that derived factors, particularly education, play an increasingly important role in
economic development (Blundell et al., 1999).

This differential emphasizes that while traditional investments contribute to lo-
cal budget growth, their impact is less direct and less significant compared to
the investment in human capital. The results suggest that local governments
could achieve more substantial economic growth by prioritizing education and
skill development.

The high positive correlations observed between local budget growth and the vari-
ables of human capital, fixed assets, employment, and investment (ranging from
0.9136 to 0.9741) further substantiate the importance of these factors. The strong
correlation indicates that higher investments in these areas are associated with in-
creased local budget revenues, reinforcing the idea that strategic investments in
these variables are crucial for local economic growth.

This positive relationship supports the notion that enhanced human capital, through
improved education and skill development, contributes significantly to economic
performance, as suggested by the references (Barro and Martin, 1995; Jorgenson,
1995; Matzavinos and Syed Shariq, 2004). Moreover, the high correlation be-
tween human capital and budget growth underscores the effectiveness of investing
in education as a means to boost local economic conditions. Given the substan-
tial returns on investment in human capital, local governments are encouraged to
prioritize education and training programs. The findings suggest that investing in
human capital not only benefits individuals by enhancing their future income but
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also provides significant societal benefits through improved local budget growth
and economic performance (Kara, 2009). This is particularly relevant in the con-
text of increasingly dynamic market conditions that demand effective adaptation
and strategic investment in derived factors (Drucker, 1992).

Based on the findings, it is advisable for local governments to reallocate re-
sources to enhance educational programs and training initiatives. The substan-
tial impact of human capital on local budget growth demonstrates that such
investments are not merely beneficial but essential for achieving sustainable
economic development. This approach aligns with the broader economic theory
that emphasizes the importance of education and intellectual capital in driving
growth and competitiveness (Harmon et al., 2023; Martens and Balzer, 2004).
In summary, the results confirm the significant role of human capital in driving
local budget growth and economic development. They align with the theoretical
framework that highlights the increasing importance of education and derived
factors in modern economic conditions. The findings advocate for a strategic
focus on education and skill development as a means to enhance local economic
performance and achieve long-term growth.

Conclusion

In conclusion, this study underscores the pivotal role of human capital in driv-
ing local economic growth and enhancing budgetary performance. The empiri-
cal analysis reveals a strong positive correlation between investments in human
capital and increases in local budgets, demonstrating that enhancing educational
and professional skills leads to substantial economic benefits. Specifically, the re-
turn on investment in human capital significantly surpasses that of investments
in fixed assets, employment, and other financial inputs. These findings align with
contemporary economic theories that prioritize derived factors such as education,
technology, and research over traditional production factors. The data suggests that
local governments can achieve more substantial and sustainable economic growth
by focusing on education and skill development. This investment not only boosts
individual income and well-being but also contributes to broader societal benefits,
including improved local budget revenues and economic competitiveness. There-
fore, it is recommended that local governments prioritize funding for educational
initiatives and professional training. By doing so, they can leverage human capital
to stimulate economic growth, enhance the quality of life for their residents, and
ensure a more robust and dynamic local economy. The positive impact of investing
in human capital emphasizes its critical importance as a driver of economic prog-
ress in the modern, globalized business environment.
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FARM MANAGERS IN AGRIBUSINESS OF THE EUROPEAN
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Abstract

Managers represent the most important human capital and play a driving role
in the efficient development of economic entities and agricultural holdings in
rural development. Research in the paper aims to analyze and identify pos-
itive and negative trends, similarities and differences in the farm managers
structure in the European Union and the Republic of Serbia. Research has
confirmed the basic hypotheses. The comparative analysis confirmed that the
EU and Serbia share similar characteristics, challenges and problems when
it comes to the degree of engagement of professional managers on farms.
The involvement of professional managers is directly related to the size and
income of the farm. Large farms, due to the volume of operations, to a great-
er extent hire professional managers in business management. Medium and
small farms are faced with numerous challenges in terms of unfavorable age
structure, migration, inadequate educational level, gender structure, legal
status of employment. This indicates the need for further research in encour-
aging and giving stronger support to the role of professional management on
farms with the aim of sustainable, efficient, effective and profitable business
in agribusiness.

Key words: farm managers, professional management, structure, agribusiness,
agricultural holding
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Introduction

Business-specific practices and culturally dependent management philosophies
indicate that managers are the driving force in the efficient development of eco-
nomic entities in agribusiness and rural development. That is why the term “hu-
man capital” in contemporary management is used more and more often (Nedel-
jkovi¢ & all, 2023). The term human capital in management means educational
capital, labor managers capital, cultural and behavioral capital, as well as intel-
lectual capital (Yakimova & Streltsova, 2019). According to a large number of
authors, managers as a human capital occupy a central place and have a special
importance for the development of agribusiness in rural areas (Ognjanovi¢ &
all, 2023; Vukoje, 2022). In addition to technology, natural resources, state and
agrarian policy and legislation in agribusiness, managers directly affect the in-
crease in productivity in agriculture, amongst other things, because it has the
ability to adapt to technological, innovative changes and modern challenges
(Zepeda, 2001; Fikhtner & Shrediva 2019; Diebolt & Hippe, 2019).

Human resources, land and capital represent the already well-known “trilogy of
factors of production in agriculture” according to the theory of economic analy-
sis (Popesku & all, 2021; Schumpeter, 1987). Farm managers have a key role in
harmonizing these factors in order to ensure the sustainability and development
of farms. Managers of agricultural holdings perform specific roles (interper-
sonal, informational, operational), functions (planning, organizing, personnel,
management, control) and use a range of skills (technical, humane, conceptual)
in order to run an efficient, effective and profitable business (Zecevi¢ & all,
2023; Zecevi¢ & all, 2022). They play a key role in management activities
that include business initiation, risk reduction, management and direction of all
farm activities.

Also, managers are initiators of change and introduce new ideas and effective
solutions with the application of modern scientific and information technolo-
gies in business practice (Nedeljkovi¢ & Tomi¢, 2023). In addition to the fact
that they represent the basic drivers of successful business, the special role of
farm managers is in the introduction and application of innovative approaches
in the decision- making process (Arnautovi¢ & all, 2022; Radovi¢ & all, 2019).

Agricultural holding managers are responsible for daily supervision of oper-
ations and strategic management (GardaSevi¢ & all, 2022). This role entails
a diverse range of responsibilities including yield monitoring, financial plan-
ning, production sustainability. Their role, apart from production, includes in-
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teractions with suppliers, customers and ensuring compliance with agricultural
standards and regulations (Cari¢ & all, 2022). For these reasons, an efficient
and successful farm manager must possess broad agricultural knowledge, lead-
ership qualities and business skills in managing the complex operations of a
modern farm.

In the modern environment of Europe, and more and more often here in Serbia,
there is an increasingly present tendency to recognize the role and importance
of professional management and the necessity of hiring managers as profes-
sional management personnel who represent the main drivers in the develop-
ment of farms and agricultural production.

In the rural areas of the European Union, and also in Serbia, the population is
relatively high, and agricultural production is the main source of income and
affects the living standard of the local population (Popescu & all, 2021; Pavlak
& Pocztaw, 2020; Erokhin & Tianming, 2021 ). One of the basic problems in
the management of agribusiness in the European Union, as well as in Serbia,
is the general trend of the decline of professional staff engaged in management
activities in agriculture. The negative aspect is caused by the structure of man-
agement staff (owners of agricultural holdings are also managers in the largest
number of farms), the age structure and the migration of young professional
staff to urban areas and abroad looking for better-paid jobs (Georghe & all,
2022). For these reasons, it is evident the necessity of engaging expert, profes-
sional managerial staff in management and managerial tasks with the aim of
increasing labor productivity, improving the farm structure and ensuring the
sustainability, growth and development of the farm (Pavlak & all, 2021).

In agribusiness in the European Union, and also in Serbia, managers of agri-
cultural holdings are characterized by an unfavorable age and gender structure,
form of employment, and educational level. It is characteristic that these pa-
rameters are constantly changing and vary from country to country but also
between different regions within the country (Cur¢ié¢ & all, 2022).

In this context, the aim of the work is to analyze the existing structure of man-
agement and management staff at agricultural holdings in the European Union
and Serbia in relation to key parameters such as age structure, gender, level of
education, training and experience.
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Based on the available literature, the research in the paper is based on two hy-
potheses:

- Unfavorable age structure, migration of younger professional staff to urban
areas, inadequate educational level of management staff are limiting factors for
more efficient operations in the agribusiness of the European Union and Serbia.

- In Serbia and the European Union, the engagement of trained, professional
managerial staff is directly conditioned by the size of the agricultural holding
and the amount of income it generates. Professional managerial personnel are
engaged in leading and managing large farms, while in smaller agricultural
holdings, the owners or family members are the bearers of managerial roles.

Methodology

During the research in this paper, in order to observe and analyze the selected data
and the comparative and deductive method, the method of induction, analysis and
synthesis were used. The methodological framework and comparative analyses used
an overview of the current state of situation in farm managers structure in agricultur-
al sector in EU and Serbia. That supports the acceptation and adaptation of adequate
conclusions that would be a key mechanism for the development of sustainability,
efficiency and profitability in agribusiness. The structure of the work and the con-
ducted research are aligned with the use of relevant data from the Statistical Office
of the Republic of Serbia (SORS) and Eurostat as well as with the use of current
scientific and professional domestic and foreign literature. For better understanding,
all monitored indicators are presented in tables.

Results and discussion
Farm Managers in the EU: the situation in the agricultural sector

The European Union represents one of the world’s most important players in agri-
business. Agriculture is the main sector of the economies of the European Union
countries where employment is still at a high level. The structure of the manage-
ment staff is conditioned by various parameters such as the organizational form
and size of the farms, the amount of income generated on the farms, the form of
employment of the managers, their level of education, gender and age structure. In
relation to the ownership and organizational form (family and non- family) farms,
the data indicate that the percentage of managers employed in family agricultural
holdings is much higher (95.3%) (Table 1). In terms of age structure, the highest
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percentage of managers is in the age group between 40 and 64 years (of which
55.7% in family and even 69.5% in non-family agricultural holdings). Also, a high
percentage of managers in family agricultural holdings are managers in the age
group over 65 (33.9%). An unfavorable trend is expressed in the age structure of
younger managers under the age of 40. This is especially pronounced in family ag-
ricultural holdings, where the percentage is 10.4. In the European Union, there are
differences in the representation of farm managers and their age structure by coun-
try. So, for example, the countries with more prominent younger farm managers
under the age of 40 are Poland (282 thousand) and Romania (250 thousand). The
countries with the largest number of family agricultural holdings whose managers
are between 40 and 64 years old are Poland (394 thousand), Spain (489 thousand),
Greece (394 thousand). The European Union countries with the oldest population
of managers on family farms, over 65 years old, are Romania (1514 thousand),
Italy (459 thousand), Hungary (130 thousand),

Portugal (130 thousand) (EUROSTAT, 2018).
Table 1. Farm managers in the EU by type of farm and age group (EU- 28)

Family farms Non-family farms
Age group Numbers Number

in thou- Percent in thou- Percent

sands sands
65 years and over 3325 339 66 13,8
40 - 64 years 5474 55,7 336 69,5
Less than 40 years 1022 104 81 16,7
Total 9823 95,3 483 47

Source: Eurostat, 2018.

The data indicate the necessity of including younger human resources in the man-
agement structure of family agricultural holdings in order to facilitate adaptation
to modern challenges, productivity, efficiency, growth and development of family
agricultural holdings. In the structure of farm managers in the European Union, there
are pronounced differences in terms of gender and age structure. This is particularly
reflected in the data that about two-thirds (70.7%) of farm managers in the European
Union are men (Table 2).
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Table 2. Age and gender structure of EU farm managers (%)

Age group Male farm manager Female farm manager

65 and over 21,0 125

55-64 18,5 7,0

45-54 17,5 53

40-44 6,0 2,0

35-39 40 15

25-34 35 10

Less than 25 0.2 0

Total 70,7 29,3

Source: Eurostat, 2020.

Data from Table 2 show that farm managers belonging to the older age group dom-
inate in the European Union. In the structure of both sexes, the largest number of
managers belongs to the age group over 55 (59%), while this level is extremely
unfavorable in the structure of younger managers under 25 (4.7% of both sexes in
total). A significant percentage is in the age structure of 40 to 54 years, in which
25.5% of managers are men, and only 7.3% are women (Table 2). In the countries
of the European Union, there are also regional differences with regard to this param-
eter. Thus, for example, a low percentage of participation of women farm managers
is characteristic in Germany (9.6%), Denmark (7.7%), Malta (6%), the Netherlands
(5.2%). A high percentage of female farm managers is characteristic of the Baltic
states of Latvia, Lithuania, and Estonia, where women are represented as managers
in about 45% of farms (Eurostat, 2021).

The structure of management staff in agricultural holdings in the EU is characterized
by a much higher representation of men (nearly two thirds, 70.7%) compared to
female farm managers (close to a third, 29.3%) (Eurostat, 2020).

Data related to the gender structure of farm managers depending on the size of the
agricultural holding show the dominant role of men as farm managers (Table 3). It
is especially pronounced on smaller family agricultural holdings, but also on medi-
um and larger farms (below 50 ha) and amounts to 90 percent or more.

Table 3. Gender structure of managers on EU farms by size, 2020 (%)

Farm size Female Male
<2ha 412 95,80
2-5ha 7,74 92,96

214



Farm size Female Male
5-10ha 8,63 91,37
10-20 ha 10,34 89,66
20-30ha 6,85 93,15
50-50ha 9,92 90,08
50-100 ha 14,42 85,58
>100 ha 37,87 62,13

Source: Eurostat, 2021

The significant participation of women farm managers increases with the increase in
the size of the land available to the farms. On farms over 100 ha, more than one third
(37.87%) are managers (Eurostat, 2021). Through various development programs,
the EU encourages and supports the development of female entrepreneurship in ru-
ral areas. The aim of these incentives is not only to establish a balance in the gender
structure of farm managers, but also to emphasize greater competitiveness, reduce
migration and sustainable development of rural areas for future generations (Babi¢
& all, 2023).

One of the important parameters of the sustainability of human resources in rural
areas is the educated structure of farm managers.

Table 4. Educational structure of farm managers in the EU (%)

2018 2020
% with practical experience 68,3 72,3
% with basic training 22,6 175
% with high school education 91 10,2

Source: Eurostat, 2020

Based on the data from Table 4, most farm managers in the European Union have
only practical experience. That percentage in 2020 is 72.3 and has increased by 4%
compared to 2018. A particularly unsatisfactory trend is in the structure of highly ed-
ucated farm managers. The fact that only one out of ten farm managers has complete
agricultural education and training (10.2%) is worrying, while the remaining per-
centage of 17.5 in 2020 consists of managers with basic training in agriculture (Eu-
rostat, 2020). Regional differences within the European Union are also expressed
in this parameter. A small number of EU member states have a high percentage of
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farm manager training, such as the Netherlands (62.6%), Luxembourg (53.1%),
France (38.4%), the Czech Republic (35.8%). The lowest level of training of
farm managers who have full training is in Romania (0.4%) and Greece (0.6%).
It is characteristic that these are also the countries (Romania 96.7%, Greece
93.2%) in which the largest share of farm managers whose educational struc-
ture is based exclusively on practical experience (Eurostat, 2020). These re-
gional differences are expressed due to differences in national laws, education
systems, employment systems and personnel policies of states and regions in
the EU (ZecCevi¢ & Nedeljkovi¢, 2014).

Farm managers in the Republic of Serbia: the situation in agribusiness

Farms represent the basic organizational form of business in Serbian agribusi-
ness. The role of the farm manager is to ensure the sustainable and profitable
development of the agricultural holding as well as to support the welfare of the
wider community (advances the image of the local community, employs local
labor, affects the reduction of the migration process, especially of youth and
female population, empowers the local budget, etc.) (Jelocnik & all, 2020).

In the structure of family agricultural holdings according to agricultural holding
holders and managers and according to gender in the Republic of Serbia, male
participation is dominant according to all parameters. The participation of wom-
en among managers of agricultural holdings is lower than their participation
among holders of agricultural holdings (15.3%), while the participation of men
among managers is far more pronounced and amounts to 84.7% (SORS, 2018).

The data from Table 5 indicate that the managers of agricultural holdings are
predominantly older persons and that the number of agricultural holdings
whose managers belong to the oldest category is increasing. More than 39%
of agricultural holding managers in the age category are over 65 years old. An
extremely worrying fact is that only 3% of managers belong to the younger
category between 25 and 34 years old.

Table 5. Farm managers by age and gender in the Republic of Serbia, 2018.

Age Female Male Total
over 65 year 51,1 36,9 39,1
55 — 64 year 26,9 29,5 29,1
45—54 year 15,0 20,1 193
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Age Female Male Total
35— 44 year 53 10.0 9,3
25-34 god. 16 3,2 30

Source: SORS, 2018

There are also pronounced differences when it comes to the gender structure. The
share of women performing the role of farm manager is much higher in the age
group over 65 and amounts to more than half, 51%, while it is markedly low (1.6%)
in the younger category. A balanced ratio is only present in the 55 to 64 age group
category (26.9% of female and 29.5% of male managers) (SORS, 2018). The age
structure of managers in the Republic of Serbia is deteriorating. This is indicated by
the fact that the share of managers in the oldest group in 2020 compared to 2012
increased by 6.1%, while the share of farm managers under the age of 35 decreased
by 1.4% (SORS, 2020).

The size of farms affects the engagement of professional management staff in the
harmonious development of specific agricultural activities (Dobre & all, 2021). Ta-
ble 6 shows the gender structure of farm managers in relation to the size of the
agricultural holding. Based on the data from Table 6, it can be concluded that the
share of women among farm managers decreases with the increase in the size of the
agricultural holding.

Table 6. Structure of managers by gender and size of agricultural holding in RS, (%)

Farm size Female Male
<lha 19,3 80,7
1-2ha 184 81,6
2-5ha 14,7 85,3
5-10ha 12,2 87,8
10-20 ha 9,9 90,1
20-50ha 73 92,7
50-100 ha 4,6 954
> 100 ha 58 94,2

Source: SORS, 2018.

The largest share of women among farm managers (19.3%) is in farms smaller than
1 ha. With the increase in farm size, the share of male manager’s increases, while
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the share of female managers of the largest agricultural holdings over 100 ha is only
5.8% (SORS, 2018).

Table 7. Structure of farm managers according to gender and economic size of ag-
ricultural holding in the Republic of Serbia (%)

Income in EUR Female managers Male managers
0-2000 211 789
2000 - 4000 16,8 83,2
4000 - 8000 133 86,7
8000 - 15000 10,6 894
15000 - 25000 84 91,6
25000 - 50000 73 92,7
50000 - 100000 6,5 935
>100000 6,2 93,7

Source: SORS, 2018

Depending on the economic size of the farms based on the data from Table 7, a
higher share of male managers is evident and it increases with the increase in the
economic size of the farms. The share of women among managers decreases with
the increase in the economic size of the farm. The largest share of women among
farm managers is present in agricultural holdings up to 2,000 eur (21%), and the
lowest among farm managers with over 100,000 eur (6.2%).

An important parameter is the legal status of the workforce and management on
farms. Data from Table 8 indicate that over 90% of agricultural holding holders are
also managers and main decision makers on farms.

Differences are evident on medium-sized farms (from 5 to 20 ha). On farms of this
size, there is a slightly higher percentage (6.4%) of family members who are in the
position of manager. The highest percentage of employed professional managers
is on farms of 10-50 ha and amounts to 5.1%. However, it is characteristic that the
largest agricultural holding, over 100 ha, also has the highest share of agricultural
holding holders who also perform the function of manager.
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Table 8. Agricultural holding managers according to legal status and size of agri-
cultural holding in the Republic of Serbia, 2018 (%)

Farm size Farm holder manager fnz::zillger:ember Employed manager
<lha 92,6 45 29
1-2ha 90,9 6,0 31
2-5ha 90,2 6,5 3,3
5-10ha 89,3 6.4 43
10-20ha 88,9 6,0 51
20-50 ha 90,6 43 51
50-100 ha 932 3,6 31
>100 ha 94,5 3,2 21

Source: SORS, 2018

The educational profile of farm managers in Serbia in terms of specialized knowl-
edge and professional training is extremely unfavorable (Table 9).

Table 9. Agricultural holding managers by level of education in the Republic of
Serbia (%)

. Sumadija | Southern
Type o.f training and Serbia Belgrade \Vojvodina | Western & Eastern
education region . .
Serbia Serbia
Practical experience 95,3 96,4 89,9 96,9 96,8
Basic training 34 22 7.8 2,2 2,1
High education 13 15 2,2 09 11

Source: SORS, 2020.

The largest number of managers belong to the structure that performs its function on
the basis of practical experience. An extremely low percentage is among managers
who possess specialized knowledge (1.3%) or have attended specialized profession-
al courses and trainings. Observed according to the regions in Serbia, this percentage
is somewhat more favorable in Vojvodina (2.2%), and the lowest in the region of
Western Serbia and Sumadija, amounting to only 0.9%. A more favorable percent-
age in the educational structure of farm managers is in larger agricultural holdings,
especially in those that generate large revenues. This is the result of the more favor-
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able age structure of the managers of larger agricultural holdings and the need to
hire professional managers with specialized knowledge due to the greater volume of
work and the application of innovative solutions.

Conclusion

The development of management and entrepreneurship in the agribusiness of Eu-
rope and Serbia is the basic assumption of further development, sustainability and
improvement of competitiveness in this sector. Managers have a central role in the
efficient performance of entrepreneurial functions that influence the development of
economic entities and agricultural holdings in rural areas.

Through a comparative analysis of the situation in the European Union and Serbia,
the research in the work aimed to identify key problems in the management structure
of agricultural holdings, which has an impact on the understanding of roles and the
need for greater involvement of professional management staff on farms.

Research in the work based on a comparative analysis in the EU and Serbia con-
firmed the initial hypotheses. European agriculture and Serbian agriculture have
similar characteristics in terms of the management structure and the involvement of
managerial staff at agricultural holdings.

In relation to the ownership and organizational form of the farm, it is evident that in
both the EU and Serbia, the percentage of managers employed in family agricultural
holdings of which they are the owners is very high (95.3% in the EU, and over 90%
in Serbia). The age structure of managers in EU and Serbian agribusiness is very
unfavorable. Research has shown that in the agribusiness of the EU and Serbia, farm
managers who belong to the older age group dominate (33.5% of managers in the
EU are over 65 years old, while in Serbia that percentage is 39.1%).

A common problem in agribusiness in the EU and Serbia is depopulation and inter-
nal and external migration of managerial resources. This is particularly pronounced
in Serbia, where the share of farm managers younger than 35 in 2020 is 1.4% lower
than in the previous period. In the EU, this trend is particularly pronounced in the
countries of our geographical region, such as Romania, Hungary and Bulgaria.

The role of women farm managers in the development of entrepreneurship and the
development of agriculture is significant in the EU, and it is also recognized in Ser-
bia. However, the share of female farm managers in the EU and Serbia differs. The
share of women managers of agricultural holdings in the EU is 29.3%, while in Ser-

220



bia this percentage is almost twice as low and is 15.3%). Also, in Serbia compared
to the EU, the share of women in the management structures of small agricultural
holdings is higher and amounts to 19.3%. In the EU, the participation of women
managers on large farms (over 100 ha) is more pronounced and it amounts to more
than 1/3 (37.87%). These parameters point to the need to take more effective support
measures and strengthen incentives for women’s participation in the management
structure of farms.

One of the important parameters that needs to be emphasized in order to strengthen
the abilities and skills of farm managers is the educational level, training and train-
ing. The educational structure of farm managers in the EU and in Serbia is largely
unfavorable. This is indicated by the fact that the largest number of farm managers in
the EU perform their management activities based on practical experience and basic
training (72.3%). That percentage is even more pronounced in Serbia and amounts
to 95.3%. Unlike the EU (where 9.1% of farm managers are highly educated), the
percentage of professional managers with formal higher education in Serbia is ex-
tremely low and amounts to only 1.3%. This indicates the need to strengthen the
motivation and inclusion of young staff in various formal and informal forms of ed-
ucation, greater availability of information and monitoring of modern trends through
special management training and training.

Research has also confirmed the second hypothesis that the engagement of profes-
sional managerial staff on farms, both in the EU and in Serbia, is conditioned by the
size of the farm and the amount of income it realizes. Due to the complexity and
scope of operations, professional management is engaged in a far greater percentage
in the management of large farms. Small farm owners are also managers, often with
less professional skills and education, and perform their management activities and
operations based on experience. In order to sustain and develop family farms, it is
necessary to constantly raise the educational level and introduce professional man-
agement.

Research in the work aimed at identifying key indicators that point to the necessity
of a more significant involvement of professional managerial staff on farms, both
in the EU and in Serbia. This indicates the need for further research in the area of
encouraging and strengthening the role of professional management with the aim of
developing efficient, effective and profitable business in agribusiness.
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COMPARATIVE STUDY ON THE COMPETITIVENESS OF ROMA-
NIA’S AGRI-FOOD SECTOR IN THE EUROPEAN CONTEXT

Gabriel Mazilu Alexandru*

Abstract

This thesis addresses the competitiveness of Romania s agri-food sector with-
in the context of the European economy, focusing on aligning Romanian ag-
riculture with EU standards. It aims to analyze the current European frame-
work and propose concrete measures to improve competitiveness. The study
investigates how Romania's agri-food sector can achieve economic perfor-
mance comparable to other EU countries. The main objective is to explore
opportunities for enhancing competitiveness by adapting to new EU policies
and increasing innovation. Chapter I provides a theoretical analysis of com-
petitiveness and the agri-food sector, highlighting the impact of the post-2020
Common Agricultural Policy. Chapter II evaluates Romania's trade balance
in the agri-food sector relative to other EU states. Chapter Il proposes spe-
cific measures to improve competitiveness across various sub-sectors. Con-
clusions summarize key findings and offer recommendations for boosting
competitiveness. The study is based on European and national statistics, pre-
senting a development model suited to current economic realities.

Key wrods: competitiveness, agriculture, innovation.

Introduction

In today’s economy, competitiveness is fundamental to sustainable growth
and the effective integration of national economies into the global market-
place. The agri-food sector is especially important, not only for ensuring food
security but also for generating added value through complex production and
distribution chains. Assessing the competitiveness of this sector in Europe
requires a comprehensive approach that considers internal factors, such as
technological innovation, operational efficiency, and external influences, in-
cluding the Common Agricultural Policy (CAP) and global market dynamics.

1 Mazilu Alexandru Gabriel research on the competitiveness of Romania agri-food sector
in the European Context, Academy of Economic Studies, Piata Romana 6, Bucharest,
Romania. Phone: +40761639834, E-mail: mazilualexandru2 1 @stud.ase.ro
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This sector faces substantial challenges, including ongoing climate change,
price volatility, and increasingly strict food safety regulations. As a result,
competitiveness hinges on the capacity of farmers and food processors to
adapt and innovate, with critical support from public policies. CAP, along
with European strategies for bioeconomy and sustainability, plays a signif-
icant role in this context, influencing both production practices and market
access. These policies are designed to support sustainable practices, promote
ecological transitions, and open international market opportunities, all of
which are vital to strengthening the sector’s long-term performance and resil-
ience in a rapidly changing global economy.

Analyzing the competitiveness of Romania’s agri-food sector within the Eu-
ropean context is essential for understanding the country’s position in the
common market, identifying new opportunities, and addressing challenges
faced by this crucial sector. With European standards for production and
quality increasing each year, it’s vital for Romania’s agricultural and food
industries to continuously improve to remain competitive within the EU. This
analysis provides an overview of productivity, efficiency, and innovation in
Romania’s agri-food sector, highlighting both strengths and areas needing
improvement.

Comparing Romania with other EU countries reveals differences influenced
by factors such as land quality, infrastructure, labor conditions, and the use
of advanced technologies. Insights gained from this comparison can help Ro-
mania adapt and apply agricultural and support policies from other countries
to improve low-performance areas or enhance competitive advantages where
they already exist.

Conceptual Approaches to Competitiveness and the Agri-Food Sector
in the European Context

Competitiveness and international trade, facilitated by various exchange
mechanisms and innovations, are essential for a dynamic global economy.
International trade provides access to new resources, larger markets, and ad-
vanced technologies, allowing nations to overcome the constraints of domes-
tic markets. This expanded access creates numerous opportunities that foster
innovation, enhance production efficiency, and contribute positively to stan-
dards of living and employment.
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Competitiveness is defined by an economy or company’s ability to produce
and deliver goods and services that meet global market demands. Achieving
competitiveness can be a result of high-quality offerings, lower production
costs, or an optimal blend of both. Innovation, infrastructure, advanced tech-
nology, education levels, and supportive national policies are key determi-
nants of competitiveness.

Trade theory sheds light on the mechanisms and benefits of international trade,
forming a cornerstone of international economics. Adam Smith’s theory of
absolute advantage and David Ricardo’s theory of comparative advantage un-
derscore the benefits of nations specializing in goods they produce most effi-
ciently, driving global prosperity through trade. The Heckscher-Ohlin model
later expanded on this by focusing on a nation’s abundance of production
factors, such as labor, capital, and natural resources, as determinants of trade
patterns. Paul Krugman’s concept of economic geography added another di-
mension, emphasizing the role of economies of scale and transportation costs
in the formation of economic hubs, which often evolve into major centers of
trade and industry.

In conclusion, these foundational theories illustrate the ways in which interna-
tional trade and specialization lead to increased economic efficiency and shared
global prosperity. They offer insights into why nations engage in trade and how
they can leverage its benefits to optimize their growth and development.

Determinants of Competitiveness: Competitiveness Theories

Economic competitiveness represents a country’s, regions, or company’s ca-
pability to compete effectively in international markets. A variety of inter-
related factors influence competitiveness, each contributing uniquely to its
complex and dynamic nature.

Human capital is one of the fundamental determinants of competitiveness.
The education, skills, and health of a workforce are vital in enhancing pro-
ductivity and fostering innovation. Investments in human capital, such as
vocational training and higher education, bolster long-term production and
competitiveness by creating a workforce capable of adopting new technolo-
gies and optimizing current processes.

Robust physical and digital infrastructure is also crucial. Developed infra-
structure in transportation, energy, and telecommunications reduces transac-
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tion costs, increases market access, and enhances the mobility of labor and
goods, thus supporting a competitive business environment. In addition, the
continuous advancement of technology and its swift adoption are necessary
for maintaining a competitive edge. Research and development drive this pro-
gression by fostering a business environment that adapts quickly to change,
ensuring sustained competitiveness.

Government policies and economic regulations are another determinant of
competitiveness. Fiscal policies, labor laws, intellectual property protections,
and trade policies can significantly impact the business climate. Support-
ive policies create a stable and predictable environment for business, attract
investment, and facilitate infrastructure, education, and innovation. For in-
stance, tax incentives for research and development encourage investment in
new technologies, further enhancing competitiveness.

Cultural and social factors, including entrepreneurial culture, attitudes toward
risk, and societal norms, also play a role in shaping competitiveness. Cultural
values influence economic behaviors, as noted by Geert Hofstede. Societies
that value independence and embrace risk-taking tend to be more innovative
and competitive in global markets, fostering leaders and entrepreneurs who
drive economic growth.

In sum, these elements collectively define the intricate landscape of economic
competitiveness, highlighting how a strategic mix of education, infrastruc-
ture, policy, technology, and cultural openness can propel a nation or organi-
zation to success in the global market.

Specifics of Competitiveness in the Agri-Food Sector: The European
Single Market and Competitiveness Prospects in the New Post-2020
Common Agricultural Policy

The agri-food sector is a key contributor to the European Union’s economy,
playing a crucial role in GDP, employment, and food security. Its competi-
tiveness is shaped by factors such as diverse climates, farm structures, tech-
nological levels, and EU policies. The establishment of the European Single
Market in 1993 marked a turning point, allowing free movement of goods,
services, capital, and labor. By eliminating trade barriers and harmonizing
health and safety standards, it opened new markets for agricultural producers,
helping boost competitiveness through economies of scale and innovation.
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The Common Agricultural Policy (CAP), which has evolved since its cre-
ation in 1962, supports a more sustainable and resilient agricultural sector.
The post-2020 CAP reform emphasizes sustainability and climate goals by
encouraging eco-friendly farming practices, such as crop rotation, the use of
organic fertilizers, and preserving biodiversity. These practices aim to meet
consumer demand for environmentally conscious products while improving
soil health and reducing greenhouse gas emissions.

Innovation and digitalization are also central to the sector’s competitive-
ness. Tools like the Internet of Things (IoT) enable precision agriculture, al-
lowing farmers to monitor soil and weather conditions, reduce water usage,
and manage resources more efficiently. Drones and artificial intelligence
further enhance productivity by enabling remote field monitoring and opti-
mized planning.

Additionally, CAP prioritizes support for young farmers and small local pro-
ducers. Through grants, mentorship, and training programs, young farmers
under 40 can more easily access financing and overcome entry barriers. This
approach not only encourages a new generation to join agriculture but also
promotes knowledge transfer and long-term sector stability.

In summary, CAP’s focus on sustainability, technology, and youth support
aims to strengthen the EU’s agri-food sector, ensuring it remains competitive,
resilient, and capable of adapting to global challenges.

Analysis of the Competitiveness Level of the Romanian Food Sector

According to the data presented in Table 1, there are five categories contrib-
uting to a surplus in Romania’s trade balance, while nineteen other categories
show a deficit. It can be observed that the trade surplus is primarily generated
by raw materials such as cereals, seeds, oilseeds, and live animals. On the oth-
er hand, the deficit is driven by imported finished products with higher added
value, such as processed cereals, animal-derived products (dairy, eggs, honey,
etc.), and meat and edible offal.
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Table 1: Trade Balance of Agro-Food Products in Romania (2011-2022)
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-200169 | -240893 | -358360 | -2436406 | 4953263 | -19.92%

-242534 | -236551 | -415593 | -313634.8 7869218 | -25.09%

-145130 | -24B832 | -421435 | -2678379 | 9725475 | -36.31% m
-319658 | -242145 | -422877 | -285701 | 6442248 -22.55%

-178132 | -277085 | -497210 | -3106418 | 1074439 | -34.59% 279
-134184 | -307826 | -512418 | -3101429 | 1488233 | -47.99% 38
-233227 | -269648 | -535885 | -3372531 1110995 | -32.94% 230
-166097 | -225765 | -613840 | -292337.2 | 1612506 | -55.16% 370
-234132 | -271344 | -754764 | -352285.1 | 191030 | -54.23% 31
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-316386 | -450031 |-1024424 5740899 | 2495554 | -43.47% 314
701303 | 1216428 | 2550759 | 15194735 | 6252315 | 4115% FL

The trade balance has remained positive, with a cumulative increase of 3.64
times from 2011 to 2022, rising from $701,303 thousand to $2,550,759 thou-
sand, with an average of $1,519,473 thousand. This demonstrates the impor-
tance of surplus-generating categories, especially cereals, which have become
the main contributor to the positive trade balance. The surplus from cereal ex-
ports grew significantly by 351% from 2011 to 2022, rising from $1,017,689
thousand to $3,575,183 thousand, with an average of $2,093,563 thousand.
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Romania’s Position within the EU from the Perspective of the
Competitiveness Level of the Agri-Food Sector — A Comparative

Approach

To determine Romania’s position in terms of the competitiveness of its agri-
food sector, I chose to analyze the trade balance results over three different
time periods to observe its evolution and current standing. The analysis was
conducted for six subcategories of the agri-food sector, as discussed in the
previous subsection, and was compared with other EU member states in order
to assess Romania’s competitiveness.

Tara/produs Cereale

Oleaginoase Animale vii Prep.

Cereale Carne si organe P. origine animala

-59367 -206891 -40187 2381 283571 467217
-1555266 -15935909 -223634 1507296 2453517 -494
BE3951 962856 -758 BET69 -307566 -44733
38723 30022 -108151 -110060 -195012 -91146
-167496 -9913 -366 -104418 -50927 -6731
569989 59835 220993 -201853 -830421 202850
329186 103074 862092 227185 3814823 1942155
28476 47060 60311 -367638 -73344 151042
242347 -139265 921 -320204 -102148 210990
9775286 ABBTE2 2332852 693418 -933306 4066473
-45270 -3989718 -353985 25350063 1996913 2318376
-355569 -198664 -78306 -195293 -1406359 -659743
1714497 672399 230045 -108212 761842 -58618
-150151 -37558 213804 816201 2581234 1836362
-2942045 -B70172 -2101617 3187803 -3856245 -2299856
100642 38090 54704 -26053 -120190 106334
252765 949638 52643 5413 44040 414913
-29457 5618 43213 -82739 -140415 -32073
-34157 -6510 -325 -53278 -69124 -57275
-2659159 -2085444 1235757 1772772 5134541 5147893
-165736 -420054 -127508 534412 1833005 1339004
-1096077 -698140 -202188 -297969 -936219 -301054
1017689 F77649 196947 -178132 -316386 -234132
201900 290933 125259 -191572 -365856 -24361
-92967 -9643 30415 -122553 -149348 196
-2846667 -2001768 FIT02 -85124 3141285 -1154312
87758 -115065 -2748 91422 -1104655 -614052

Cereals: Romania had $1,017,689,000, with France leading at $9,775,286,000

Seeds and oilseeds: Romania ranked 7th with $777,649,000, behind Bulgaria, Hungary, and

France

Live animals: Romania was 7th with $196,947,000, with the Netherlands, France, and Den-

mark leading

Cereal preparations: Romania ranked 19th with a deficit of -$178,132,000
Meat and organs: Romania ranked 16th with a deficit of -$316,386,000
Animal products: Romania ranked 15th with a deficit of -$234,132,000
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Conclusions

The competitiveness of the agri-food sector within the European context is
an ever-evolving topic that plays a crucial role in shaping the economy of
countries, including Romania. As global demands for food and agricultural
products grow, it is essential for countries to continuously adapt, innovate,
and improve their agricultural practices to stay competitive. In particular, the
ability to meet consumer needs and market demands requires ongoing chang-
es and innovations in production methods, technology, and sustainability
practices. Without these efforts, countries risk losing their competitive edge
in an increasingly globalized market.

In recent years, European countries have faced significant challenges and
transformations due to the reforms introduced by the Common Agricultural
Policy (CAP) in 2020. These reforms emphasize sustainability, environmen-
tal protection, and the long-term health of the planet over short-term econom-
ic profits. As part of these changes, Romania, like other European nations,
has had to adopt new strategies and policies focused on innovation, modern-
ization, and ecological farming methods. This shift is critical for Romania to
remain competitive within the European Union, especially as the agri-food
sector continues to play a key role in both national and international markets.

Romania has made notable progress in certain areas, such as the production
of raw materials like cereals and oilseeds. These sectors have allowed Roma-
nia to position itself as a key player on the European stage, with the country
ranking highly in the production and export of such commodities. However,
despite these successes, Romania faces significant challenges in the produc-
tion and export of finished products, such as meat and cereal-based processed
goods. The country’s competitiveness in these areas remains weaker com-
pared to other EU countries, highlighting the need for further investment in
value-added processing and product diversification to improve its overall
standing in the European agri-food sector.

Overall, while Romania is making strides in key areas, the country’s ability to
maintain and grow its competitiveness in the European agri-food sector will
depend heavily on its ability to embrace innovation, improve production effi-
ciency, and adapt to the ever-changing demands of the global market. These
efforts will be essential in ensuring Romania’s place as a competitive player
within the EU in the years to come.
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SUSTAINABILITY REPORTING IN TRANSITION:
COMPARING EU AND WESTERN BALKAN PRACTICES

Gligorija Rnjak Punos®, Goranka Knezevic?

Abstract

This paper examines the development of sustainability reporting, focusing on
the European Union's (EU) regulatory framework, including the Corporate
Sustainability Reporting Directive (CSRD) and European Sustainability Re-
porting Standards (ESRS) which mandate detailed reporting on environmen-
tal, social, and governance (ESG). It explores how these regulations enhance
corporate transparency and accountability while assessing their impact on
the Western Balkans, which are in various stages of alignment with EU stan-
dards as part of the accession process. The study highlights specific chal-
lenges faced by the Western Balkans, such as limited regulatory capacity,
technical expertise gaps, and implementation costs. It contrasts mandatory
reporting in EU countries with the predominantly voluntary approach in the
Western Balkans, identifying opportunities for improvement.

By analyzing corporate reports and conferences, the paper identifies barri-
ers and opportunities for alignment with EU standards, emphasizing capacity
building. The goal is to evaluate sustainability reporting across regions and
propose strategies to bridge the gap between EU and Western Balkan practices.

Key words: CSRD, ESRS, Taxonomy Regulation, Environmental, Social, and
Governance (ESG), Western Balkans.

Introduction

The 2015 Paris Agreement and UN 2030 Agenda elevated global awareness
of climate change and sustainability. The EU responded with initiatives like
the European Green Deal and CSRD, integrating environmental, social, and
governance (ESG) factors into corporate reporting, influencing both EU
member states and neighboring regions like the Western Balkans.
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One major milestone was the European Commission’s 2018 Action Plan for
Financing Sustainable Growth, which outlined ten key actions to reorient
capital flows toward sustainable economies, integrate sustainability into risk
management, and foster transparency in corporate governance (European
Commission, 2018). Subsequently, the European Green Deal of 2019 set the
ambitious target of achieving climate neutrality across Europe by 2050 (Eu-
ropean Commission, 2019a).

The foundation of EU sustainability reporting legislation began with the 2014
Non-Financial Reporting Directive (NFRD), which required large public-in-
terest companies with more than 500 employees to disclose non-financial in-
formation, including diversity data (The European Parliament and the Coun-
cil of the European Union, 2014). Although the NFRD marked a significant
step, it faced criticism for limited comparability, consistency, and reliability
in reported information.

To address these gaps, the Corporate Sustainability Reporting Directive
(CSRD) entered into force on January 05, 2023, significantly expanding the
scope and depth of reporting requirements. The CSRD mandates detailed dis-
closures on environmental, social, and governance (ESG) matters, integrates
the concept of double materiality, and requires external assurance and digital
tagging of reported information. Implementation is phased, beginning with
companies already under the NFRD in 2025 (for FY 2024), other large com-
panies in 2026 (for FY 2025), and listed SMEs in 2027 (for FY 2026). By
2028, certain non-EU entities operating in the EU will also need to comply
based on revenue thresholds (The European Parliament and the Council of
the EU, 2022).

In addition to the NFRD and CSRD, the EU has introduced complementary
regulations such as the Taxonomy Regulation and the Sustainable Finance
Disclosure Regulation (SFDR). The Taxonomy Regulation provides a classi-
fication system for environmentally sustainable activities, offering guidance
to companies and financial institutions (The European Parliament and the
Council of the EU, 2020). Meanwhile, the Sustainable Finance Disclosure
Regulation (SFDR) focuses on transparency in financial products, helping
investors assess the sustainability of their investments (The European Parlia-
ment and the Council of the EU, 2019a). Together, these frameworks aim to
align financial and corporate activities with broader EU sustainability objec-
tives and prevent greenwashing.
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During the 2021 UN Climate Change Conference (COP26), the IFRS Foun-
dation launched the International Sustainability Standards Board (ISSB) to
create global sustainability disclosure standards. By June 2023, the ISSB had
introduced frameworks for climate-related disclosures and general sustain-
ability-related financial reporting (IFRS Foundation, 2023).

The Western Balkans, closely tied to the EU through trade and investments,
are progressively adopting EU sustainability standards as part of the accession
process. Serbia, for example, has incorporated elements of the EU’s Non-Fi-
nancial Reporting Directive (NFRD) into its legislation. However, challenges
such as limited regulatory capacity, technical expertise, and high implemen-
tation costs hinder progress. Despite these barriers, alignment offers signif-
icant benefits, including attracting investments and enhancing competitive-
ness. This paper underscores the importance of addressing these challenges
to bridge regulatory gaps, fostering harmonized sustainability practices and
advancing EU integration efforts. This study employs a content analysis with
highlights how Croatia’s EU membership and Serbia’s EU candidate status
influence their reporting strategies, using their sustainability reports.

Literature review

Climate change is increasingly impacting corporate financial performance,
prompting investors, shareholders, asset managers, and other stakehold-
ers-such as regulators and civil society-to demand enhanced transparency
and disclosure of climate-related risks (Diwan & Amarayil Sreeraman, 2023).
This has made it crucial for organizations to assess and disclose environmen-
tal risks related to their operations and supply chains. Consequently, manda-
tory corporate reporting has been adopted in many countries, aligning with
the Sustainable Development Goals (SDGs) and endorsing environmental,
social, and governance (ESG) principles as a framework for sustainability.

The CSRD extends reporting obligations to non-EU companies operating in
the EU, setting a benchmark for the Western Balkans, where reporting re-
mains largely voluntary. Companies should assess whether and when any of
their subsidiaries and/or their entire consolidated group will become subject
to the CSRD requirements (Meyner, Mishkin, Triggs, & Sullivan & Cromwell
LLP, 2023). Environmental performance mapping and resilience assessments,
involving disclosures and capital investments, are increasingly essential for
understanding future financial flows. As climate change advances, resilience
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will become an even more significant topic in the science and policy circles
that influence future urban development (Sharifi & Yamagata, 2016).

The 2030 Agenda for Sustainable Development presents several challeng-
es, encompassing issues such as climate change, education, gender equality,
health, hunger, peace, poverty, and social justice. With a wide range of indi-
cators spanning different Sustainable Development Goals (SDGs), determin-

ing which goals should take priority can be a complex and challenging task
(Lomborg, 2018).

While global initiatives such as the Paris Agreement emphasize universal
goals, the Western Balkans face distinct challenges due to their geographic
and economic vulnerability to climate change. According to the Two Repre-
sentative Concentration Pathways RCP scenarios, the region is projected to
experience higher-than-average temperature increases and significant reduc-
tions in precipitation, particularly in summer months. These changes intensify
risks for key sectors such as agriculture and energy, which form the backbone
of the Western Balkan economies (Knez, Strbac, & Podbregar, 2022).

The Western Balkan (WB) region comprises six countries in Southeast Eu-
rope: Albania, Bosnia and Herzegovina (BiH), Kosovo, Montenegro, North
Macedonia, and Serbia. These states are part of the EU Enlargement Policy,
with all except Kosovo holding candidate status, while Kosovo is considered
a potential candidate. Monitoring their progress on Sustainable Development
Goals (SDGs) and comparing it to the EU’s performance is essential for eval-
uating alignment and readiness for integration.

Membership in the European Union remains a key strategic objective for
Western Balkan countries, serving as a major driver for reforms in candidate
nations. Montenegro and Serbia began EU accession negotiations in 2012
and 2014, respectively. To date, Montenegro had opened 33 negotiation chap-
ters, of which three have been provisionally closed (science, education, and
culture) (European Commision, 2024), while Serbia had opened 22 chapters
from 35 and temporarily closed two (European Commission, 2024).

Albania, which gained candidate status in 2014, began EU membership ne-
gotiations in 2022, alongside North Macedonia, which has been a candidate
since 2005. Bosnia and Herzegovina’s Stabilization and Association Agree-
ment entered into force in June 2015, while Kosovo’s agreement as a poten-
tial candidate followed in April 2016.
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Reports from the EBRD highlight consistent progress by Western Balkan
countries toward meeting EU membership criteria, reflecting their ongoing
efforts to align with EU standards and policies. These steps underscore the
region’s commitment to EU integration (Sanfey & Milatovic, 2018).

Figure 1. Evaluation of transition indicators for Western Balkan EU candi-
date countries

T

Source: EBRD Transition Reports

According to OECD the Western Balkans faces a common set of environmen-
tal challenges, intensified by the growing impacts of climate change, posing
significant risks to economic and social well-being. At the same time, the
environment plays a critical role in the region, underpinning key sectors such
as agriculture, tourism, and energy, which are essential for economic stability
and growth. Addressing pressing environmental issues is crucial not only for
achieving sustainable and resilient development but also for bolstering the
region’s competitiveness (OECD, 2024).

As the example of the good practice there is an initiative of the Centre for
Financial Reporting Reform CFRR part of the World Bank Group, that orga-
nized the conference in Belgrade on May 11", 2023 “Strengthening Corpo-
rate Governance in Serbia: Sustainability Reporting and the Increasing Role
of Audit Committees”. The conference reflects the European Union’s broader
intention to integrate the Western Balkans into its regulatory and governance
frameworks. As part of the REPARIS for SMEs program (The Road to Europe
Program of Accounting Reform and Institutional Strengthening for Small and
Medium Enterprises), the initiative aims to align corporate financial report-
ing and governance practices in Albania, Bosnia and Herzegovina, Kosovo,
Montenegro, North Macedonia, and Serbia with EU standards, fostering re-
gional readiness for EU membership: further improving access of SMEs in
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the Western Balkans to professional accounting and financial management
services; and alignment of Western Balkans corporate financial reporting
frameworks with relevant directives and regulations of the European Union
(EVU) (Reform, 2023).

A central focus was on the EU’s Corporate Sustainability Reporting Direc-
tive (CSRD) and European Sustainability Reporting Standards (ESRS), which
require enhanced social and environmental disclosures. The conference em-
phasized Serbia’s progress in adopting these measures, such as incorporating
non-financial reporting into national legislation, showcasing steps toward har-
monizing with EU requirements. The Republic of Serbia has already introduced
environmental, social, and governance (ESG) non-financial reporting through
its 2019 Law on Accounting which reflects main features of the Non-Financial
Reporting Directive. Since 2019, companies with 500+ employees are required
by law to report certain non-financial information (Reform, 2023).

Methodology

This study utilizes content analysis to compare the sustainability reports of
selected EU and Western Balkan companies, emphasizing their compliance
with GRI standards and alignment with regional strategies.

Comparative Analysis: Sustainability Reports of INA d.d. Croatia (EU)
and NIS a.d. Serbia (non-EU) (INA Annual Report 2022, 2023) (NIS Sus-
tainabilty Report 2022, 2023)

Similarities in Reporting

International Standards: Both INA and NIS adhere to GRI standards, ensuring
global comparability. INA uses sector-specific GRI 11, while NIS is in the
early stages of adoption.

Sustainability Goals: Both companies prioritize environmental protection,
energy transition, and corporate social responsibility (CSR).

Stakeholder Engagement: Both utilize materiality assessments and involve
local communities in their processes.
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Differences in Approaches

Regulatory Framework: INA follows stringent EU Directive 2014/95 and
TCFD guidelines, while NIS relies on Serbian legislation, focusing more on
local interests.

Climate Change: INA’s advanced decarbonization plans include renewable
energy and circular economy projects. NIS is in the early stages, concentrat-
ing on Serbia’s national energy goals.

Social Engagement: INA engages in EU-aligned regional projects, whereas
NIS focuses on local programs like healthcare and youth support.

Comparative Analysis: Sustainability Reports of Lidl Croatia (EU) and
Lidl Serbia (non-EU) (Lidl d.o.0., Croatia, 2024) (Lidl Srbija KD, 2023)

Similarities (Group-Level Affiliation)

Unified Sustainability Strategy: Both companies adopt the Schwarz Group’s
global vision, emphasizing circular economy, environmental conservation,
and community engagement. Initiatives like “REset Plastic”” and GRI-aligned
reporting showcase shared approaches to sustainability.

Standardized Practices: Both firms benefit from group-wide supplier codes,
employee welfare policies, and resources that ensure consistent quality and
sustainable operations.

Brand Identity: A focus on product quality, affordability, and transparency
aligns both Lidl Croatia and Lidl Serbia with the group’s overarching mission
to provide value responsibly.

Differences (Regional Context)

Regulatory Environment: Lidl Croatia (EU): Complies with strict EU direc-
tives (e.g., EU Taxonomy), driving detailed reporting, advanced climate ini-
tiatives, and biodiversity projects / Lidl Serbia (non-EU): Aligns with Serbian
legislation, focusing on localized, achievable sustainability goals like food
waste reduction and green energy use.

Social Impact: Croatia emphasizes EU-aligned initiatives like inclusive retail
and regional biodiversity projects / Serbia targets grassroots campaigns, such
as disability rights and local entrepreneurship support.
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Stage of Climate Action: Croatia’s efforts reflect advanced renewable ener-
gy integration and robust decarbonization / Serbia focuses on foundational
measures like energy efficiency and waste management, tailored to national

priorities.

Figure 2. Comparative Analysis Table: EU vs. Western Balkan companies

NIS (Non- . . Lidl Serbia
Aspect INA (EU) EU) Lidl Croatia (EU) (Non-EU)
Fully complies .
With EUDi- | REMESON \poyonsstrict EU |,
. Serbian ; Aligns with Serbi-
Regulatory rectives (e.g. legislation regulations for sus- an laws, adopting
CSRD, EU ; N tainability reporting, L .
Framework aligned with | . - localized sustain-
Taxonomy) and - including EU Tax- -
; basic GRI - ability measures.
TCFD guide- onomy compliance.
. standards.
lines.
Advanced de-  [Focuses on L
S X Primarily targets
carbonization national ener- | Integrates advanced .
. . L foundational mea-
. . | projects, includ- | gy priorities | renewable energy .
Climate Ini- |: . ; sures like energy
.. ing renewable  |such as natu- |practices and bio- .
tiatives . . : . efficiency and
energy and cir- |ral gas devel- |diversity protection
. food waste reduc-
cular economy |opmentand | projects. .
tion.
models. CO: storage.
Engages in
EU-driven re- Supp(_)rt_s_ Emphasizes grass-
. - local initia- | Implements EU- .
. gional projects | . . . roots campaigns
Social En- - tives such as |aligned regional
(e.g., retail ' for local entre-
gagement healthcare social programs and .
networks, com- S - preneurship and
. and youth diversity policies. LT
munity renew- disability rights.
programs.
ables).
Focuses on
Long-term strat- | meeting na- Adapts group
egies for energy |tional goals  |Reflects group-wide |strategies to lo-
Sustainabili- |transition and  [with incre- sustainability strat- |cal challenges,
ty Goals corporate social | mental adop- |[egies with EU com- |emphasizing
responsibility  [tion of global |pliance. affordability and
(CSR). sustainability practicality.
practices.
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NIS (Non- . . Lidl Serbia
Aspect INA (EU) EU) Lidl Croatia (EU) (Non-EU)
Conducts com-
prehensive L
L Focuses on . |Prioritizes com-
materiality as- commu- Implements sophis- munitv-driven
Stakeholder |sessments and : ticated stakeholder Y
nity-level . stakeholder ac-
Engagement |collaborates management driven |.. ... .
X ... |engagement - tivities tailored to
extensively with within Serbia by EU policies. local contexts
EU stakehold- ' '
ers.

Source: Author
Key Observations and Implications

Regulatory Influence: EU-based companies (INA, Lidl Croatia) demon-
strate robust adherence to advanced sustainability standards, reflecting the
strict regulatory environment. Non-EU counterparts (NIS, Lidl Serbia) adopt
localized approaches, often constrained by national frameworks and resourc-
€es.

Climate Action: EU companies are significantly ahead in renewable energy
and circular economy projects, positioning themselves as leaders in climate
resilience. Western Balkan companies are in the earlier stages, focusing on
cost-effective and region-specific initiatives.

Social Responsibility: EU-driven projects emphasize regional integration
and inclusivity, while Western Balkan companies prioritize immediate local
community needs, reflecting their developmental stage.

Alignment Challenges: Western Balkan companies face difficulties aligning
with complex EU requirements due to regulatory gaps, limited expertise, and
high implementation costs.

Conclusion

This study explores the evolving landscape of sustainability reporting in the
EU and its influence on the Western Balkans. The EU’s regulatory frame-
works, including the CSRD and Taxonomy Regulation, set benchmarks for
transparency and alignment with global goals. While EU member states prog-
ress under mandatory frameworks, the Western Balkans face voluntary adop-
tion, capacity-building challenges, and resource constraints.
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Despite these obstacles, the region is advancing, driven by EU accession
goals and the need to attract investment through transparency. Case studies
reveal the importance of tailored strategies that balance local contexts with
global standards.

Harmonization requires bridging knowledge gaps, enhancing regulatory ca-
pacity, and fostering cooperation. Initiatives like capacity-building programs
and EU collaboration can accelerate progress. By addressing barriers, sustain-
ability reporting can transform from compliance into a strategic tool for eco-
nomic growth and environmental resilience, highlighting the Western Balkans’
commitment to sustainable development and readiness for EU integration.
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ANALYSIS OF THE POSSIBILITY OF FINANCING AGRICULTURE
FROM THE IPARD |11 PROGRAM IN THE REPUBLIC OF SERBIA:
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Abstract

Financial instrument for pre-accession assistance — IPARD Il program, for
the 2021-2027 period, was adopted by the Decision of the Government of
the Republic of Serbia on December 14, 2023. The total financial value of the
IPARD III program amounts to 588 million euros, of which the contribution of the
European Union is 280 million euros. The main goals of the IPARD III program
are the following: increasing the competitiveness, efficiency and sustainability of
agricultural production, improving the economic position of agricultural farms,
rural development, stimulating the employment of young people in rural areas,
contribution to the mitigating of the climate changes’ negative effects, as well
as building efficient public administration in the field of agriculture and rural
development in the Republic of Serbia. As of October 2024, four out of a total
of eight measures have been accredited. The aim of the paper is to present the
current financing possibilities from the IPARD III program in the Republic of
Serbia, as well as to compare them with the financing possibilities from the IPARD
11 program. In the paper there have been used the following methods: the method
of analysis and synthesis, comparative method and desk research method. The
authors conclude that additional opportunities for financing agriculture and rural
development in the Republic of Serbia are available within the IPARD III program
compared to the IPARD II program.

Key words: Financing, agriculture, rural development, IPARD III program,
accredited measures, Republic of Serbia.
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Introduction

Financing of agriculture is the biggest and most complex problem of domestic
agriculture (Radovi¢, 2009; Radovi¢, 2014). Agriculture is characterized by
biological and socio-economic specificities, and that is why the financing
of this economic activity is very complex (Vasiljevi¢, 1998). Very often,
the problem is also the insufficiency of sources for financing agricultural
production (Jovanovi¢ & Zubovi¢, 2019). The lack of financial resources for
the simple reproduction, as well as for the extended one, is one of the most
significant causes of the crisis in which agriculture in the Republic of Serbia
has been for more than three decades (Pejanovi¢, 2016).

Financing of agriculture and rural development in the Republic of Serbia in
recent years has also been realized from pre-accession funds of the European
Union. Before acquiring the status of a candidate for membership in the
European Union, the Republic of Serbia was entitled to financing from the
component IPA CBC (Instruments for Pre-accession Assistance Cross —
border Cooperation Programme). By acquiring the candidate status on March
1, 2012, the Republic of Serbia gained the right to use funds from the IPARD
pre-accession component.

The essence of the Instrument for Pre-Accession Assistance for Rural
Development (IPARD) is in providing financial support to the future members
of the European Union with the aim of sustainable development of agriculture
and rural development. The IPARD program defines measures to support
rural development in accordance with the rules of the European Union, which
are applied under the conditions and criteria for the use of these financial
resources, as well as the way of conducting control.

Concerning the IPARD Il program in the Republic of Serbia, which was
implemented in the 2014-2020 period, it has been available 175 million
euros, or 230 million euros in total, if funds from national sources are taken
into account.

When analyzing the realization of funds from the IPARD Il program, as of
June 30, 2024, 80 million euros or 46% of the total available funds from the
European Union were realized. With the mentioned date, 1,151 projects were
paid out, the total value of which is EUR 106.7 million, when taking into
account the disbursed funds from national funds (Semi-annual report on the
implementation of the IPARD Il program RS, 2024).
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The Republic of Serbia has 280 million euros available from European Union
funds within the IPARD 11l program, which is planned to be implemented in
the 2021-2027 period. Combined with the funds from national sources, which
need to be invested considering that the financing is realized according to the
principle of co-financing, the total financial support of the IPARD III program
amounts to 588 million euros.

Table 1. The measures of the IPARD 11l program

Participation
Accredited/ in the total
Unaccredited financial
Measure name
resources of
(ends October 2024) the IPARD III
program

Measqre 1- Investr_nents in physical assets Accredited 30%
of agricultural holdings
Measure 3 — Investments in physical assets,
processing and marketing of agricultural Accredited 21%
and fishery products
Measure 4 — Agro-ecological-climatic Unaccredited 18%
measure and organic production
Measure 5 — Implementation of local
rural development strategies — LEADER Unaccredited 3%
approach
Measure 6 — Investments in rural public Unaccredited 506
infrastructure
Mea_sure 7— Dlv.ers1ﬁcat10n of agricultural Accredited 506
holdings and business development
Measure 9 — Technical assistance Accredited 18%

Source: https://ipard.gov.rs/unapo -iii-mepe/; Prezentacija, PKV, 2024.

The measures of the IPARD Il program are shown in Table 1. The subject
of analysis in this paper is the accredited measures of the IPARD Il program
(Measure 1, Measure 3 and Measure 7) and their comparison with the
implemented, listed measures within the IPARD Il program. Regarding the
implementation of the mentioned measures, within the IPARD Il program,
there was a great interest of the users, measured by the number of projects
submitted to the announced competitions. However, a large number of projects
did not meet the required criteria. Precisely: * (a) for Measure 1, 46.5% of the
total number of submitted projects met the criteria; (b) for Measure 3, 48.2%
of the total number of submitted projects met the set criteria; (c) for Measure
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7, only 28.9% of the total number of projects that participated in the published
calls met the set criteria “(Radovi¢, Subi¢, Pejanovi¢, 2024, p. 1027).

Methodology and data sources

Theaimofthe paperisto present the current possibilities for financing agriculture
and rural development in the Republic of Serbia from the IPARD 1 program,
as well as to compare them with the financing possibilities from the [IPARD II
program. The paper uses: the method of analysis and synthesis, comparative
method, as well as the method of research at the table (desk research). The data
sources are the website of the Management Body for the IPARD program of
the Ministry of Agriculture, Forestry and Water Management of the Republic
of Serbia, as well as available publications and brochures in which funding
opportunities from the IPARD |11 and IPARD |1 programs are presented.

Research results

The subjects of the research and analysis are the financing possibilities that
are available within: Measure 1, Measure 3 and Measure 7 of the IPARD
IIT program, as well as the financing possibilities that were available within
the same measures in the IPARD Il program. More precisely, the subject of
analysis in the mentioned measures of the IPARD |11 and IPARD Il programs
are the following: (a) sectors within which the realization of investments
is possible; (b) potential beneficiaries of investments; (c) intensity of grant
support; (d) types of potential investments; (e) incentive amounts.

Measure 1

Measure 1 of the IPARD IlI program includes investments in the physical
assets of agricultural farms, and its main goal is to increase the competitiveness,
efficiency and sustainability of agricultural production. More precisely, the
aim of this measure is to bring agricultural farms into line with the standards
of the European Union in the field of environmental protection, health and
protection of plants and animal welfare. The goal of implementing this
measure is to mitigate the negative effects of climate change, production of
energy from renewable sources, sustainably management of natural resources
(water, soil and air), as well as strengthening the position of farmers in the
food chain and provision of support to the young farmers (https://ipard.gov.
rs/projects/mera-1/).
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Table 2. Basic characteristics of Measure 1 of the IPARD 111 program

Sectors: (a) milk; (b) meat; (c) eggs; (d) fisheries; (e) fruit; (f) vegetables; (g) grapes;
(h) cereals; (i) industrial plants.
Potential users: legal entities — owners of commercial family farms, entrepreneurs,
agricultural cooperatives and business companies.
Up to 60% of the total eligible investment costs.
Up to 65% of the total eligible costs for investments in mountainous
areas.
Up to 70% for investments made by young agricultural producers
Intensity of grant and producers of certified organic products in primary agricultural
support production.
An additional 10% for investments related to waste and wastewater
management.
The total amount of support cannot exceed 75% of the investment
value.
Investments in the construction and equipping of facilities, the
establishment of perennial production and parent plantations,
the acquisition of new equipment, machines and mechanization,
computer software and hardware.
Eligible investment costs in the amount of 20,000 to 1,000,000 euros.
Incentive amounts | The total support to which the user can exercise the right is 2,000,000
euros, during the implementation of the IPARD IlI program.

Potential investments

Source: https://ipard.gov.rs/projects/mera-1/Prezentacija, PKV, 2024.

The basic characteristics of Measure 1 of the IPARD 11l program are shown in
Table 2. The comparative analysis of financing possibilities within Measure 1
of the IPARD III program in relation to financing possibilities within Measure
1 of the IPARD Il program led to the following conclusions:

(@) There are differences in the intensity of non-refundable support. In the
IPARD Il program, the intensity of grant support for investments made
by young agricultural producers (under 40 years old) was up to 65%, and
in the IPARD III program it was up to 70%. There is also a difference in
the intensity of non-refundable support for investments that are realized in
mountainous areas, in the IPARD Il program the support was up to 70%, and
in the [IPARD III program it was up to 65% of the value of the investment;

(b) Potential users of funds are the same in both programs;

(c) The difference exists in the amount of the total sum of incentives per
user during the program period. That amount was 1.5 million euros in
the IPARD 11 program, and 2.0 million euros in the IPARD IlIl;
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(d) There is also a difference in the amount of the minimum investment sum.
The minimum investment amount in the IPARD Il program was 5,000
euros, and in the IPARD IlI program it was 20,000 euros (Guide for
Measure 1 IPARD 11, 2021; Guidance for Measure 1 IPARD III, 2024);

(e) The new sector in Measure 1 of the IPARD Il program is the Fisheries
Sector. Agricultural farms that will produce at least 10 tons of fish per
year at the end of the investment can apply for this support (Presentation,
CClV, 2024).

Measure 3

Measure 3 of the IPARD Il program includes investments in physical
assets related to the processing and marketing of agricultural and fishery
products. The aim of this measure is to increase the competitiveness of the
agricultural and food sector and improve the efficiency and sustainability of
the food industry. This process needs to be implemented while respecting
ecological standards, overcoming the challenges imposed by climate change,
encouraging the production of energy from renewable sources, as well as the
development of the circular economy (https://ipard.gov.rs/projects/mera-3/).

The basic characteristics of Measure 3 of the IPARD |11 program are shown in
Table 3. A comparative analysis of financing possibilities within Measure 3 of
the IPARD III program in relation to financing possibilities within Measure 3
of the IPARD II program led to the following conclusions:

(@) Within Measure 3 of the IPARD Il1 program, a new sector was introduced
— The Fisheries Sector. Users who, after the realization of this investment,
will have a daily production capacity for fish processing of more than 200
kg, can apply for this support (Presentation, CCIV, 2024);

(b) The difference exists in the amount of the incentives. In Measure 3 of
the IPARD Il program, the minimum amount of incentives was 10,000
euros, and the maximum amount was 2,000,000 euros, while in Measure
3 of the IPARD Il program, the minimum amount of incentives was
20,000 euros, and the maximum amount was 1,300,000 euros;

(c) The potential beneficiaries and potential types of investments under
Measure 3 are the same in both IPARD Il and IPARD 111 programs (Guide
for Measure 3 IPARD 11, 202 1; Guidelines for Measure 3 IPARD 111, 2024).
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Table 3. Basic characteristics of Measure 3 of the IPARD Il program

Processing and marketing sectors: (a) milk; (b) meat; (c) eggs; (d) fish; (e) fruit;
(f) vegetables; (g) grapes; (h) cereals; (i) industrial plants.
Potential users: agricultural cooperatives, entrepreneurs and commercial companies.

Up to 50% of the total eligible investment costs.

Intensity of grant | Support is increased by 10% for investments related to waste
support water management, circular economy and renewable energy

SOurces.

Investments in:

(a) building and equipping facilities;

(b) acquisition of new equipment, machines and mechanization;

(c) procurement of computer software and hardware.

The amount of eligible expenses is from 20,000 euros to

1,300,000 euros. Total support per user can amount to 2,500,000

euros during the entire period of realization of the IPARD Il1

program.

Potential investments

Incentive amounts

Source: https.//ipard.gov.rs/projects/mera-3/Prezentacija, PKV, 2024.

The intensity of grant support in Measure 3 is the same both in the IPARD II
program and the IPARD II1 program (Table 3).

Measure 7

Measure 7 of the IPARD III program includes investments in the diversification
of agricultural holdings and business development. This measure aims
at the development of non-agricultural activities, the development of the
service sector, and the creation of new opportunities for employment, rural
development, as well as improving the quality of life in rural areas (https:/
ipard.gov.rs/projects/mera-7/).
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Table 4. Basic characteristics of Measure 7 of the IPARD 111 program

Sectors: (a) the sector of direct marketing of agricultural and food products and home-
made products; (b) rural tourism sector; (c) the small-scale service sector.

Potential users: natural persons — owners of commercial family agricultural farms,
entrepreneurs and companies (micro and small legal entities).

Intensity of grant

Up to 60% of the total eligible investment costs.

An additional 10% for investments made by young farmers and
producers of certified organic products.

An additional 10% for investments related to waste and wastewater
management, use of energy from renewable sources or investments

support in the circular economy.
The total amount of support cannot exceed 75% of the investment
value.
Potential Construction and equipping of facilities for non-agricultural
investments activities (rural tourism and small-scale services), energy production

from renewable sources.

Incentive amounts

Sector of direct product placement: (a) construction/reconstruction
with facility equipment — minimum amount of 5,000 euros, and
maximum amount of 300,000 euros; (b) for equipping buildings,
the minimum amount is 5,000 euros, and the maximum amount is
100,000 euros.

Rural tourism sector: construction/reconstruction/equipment of
buildings — minimum amount 20,000 euros, and maximum amount
300,000 euros.

Sector of small-scale services: (a) construction/reconstruction with
facility equipment — minimum amount 5,000 euros, and maximum
amount 300,000 euros; (b) equipping buildings, the minimum
amount is 5,000 euros, and the maximum amount is 200,000 euros.
If the project includes investments in more than one sector, the
minimum amount is 200,000 euros, und maximum amount is
300,000 euros. The maximum amount of incentives per beneficiary
for Measure 7 of the IPARD Il1 program is 600,000 euros.

Source: https://ipard.gov.rs/projects/mera-7/

The basic characteristics of Measure 7 of the IPARD |11 program are shown in
Table 4. A comparative analysis of financing possibilities within Measure 7 of
the IPARD III program in relation to financing possibilities within Measure 7
of the IPARD Il program led to the following conclusions:

(@) Within Measure 7 of the IPARD Il program, two new sectors were
introduced: The Sector of direct marketing of agricultural and food
products and home-made products and the Sector of small-scale services;
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(b) Within Measure 7 of the IPARD Il program, the intensity of non-
reimbursed support is higher (up to 75% of the investment value), while
in the [IPARD II program it was up to 65% of the investment value;

(c) In the IPARD III program there are greater financing possibilities (type
of investments) compared to the [PARD II program,;

(d) The maximum amount of incentives per beneficiary for Measure 7 in
the IPARD 111 program is EUR 600,000, and in the IPARD |1 program
it was EUR 400,000 (Guide for Measure 3 IPARD II, 2021; Guidelines
for Measure 3 IPARD l11, 2024).

The potential beneficiaries of this funding source are the same under Measure
7 both in the IPARD Il and IPARD Il programs (Table 4).

Conclusion

Based on the conducted research, it can be concluded that within the framework
of the IPARD III program there are greater opportunities for financing
agriculture and rural development in the Republic of Serbia compared to the
IPARD Il program.

Within Measure 1 of the IPARD Il program, the intensity of support for
investments made by young agricultural producers (under 40 years of age)
is greater, the minimum amount of investment is also higher, as well as the
amount of the total incentive per user during the program period compared
to Measure 1 of IPARD Il program. As part of Measure 1 of the IPARD III
program, a new sector was introduced — The Fisheries Sector.

Within Measure 3 of the IPARD Il program, the minimum amount of
incentives is higher compared to Measure 3 of the IPARD Il program. Within
this measure, a new sector was introduced in the IPARD 11l program — The
Fisheries Sector.

As part of Measure 7 of the IPARD IIl program, two new sectors were
introduced: the Sector of direct marketing of agricultural and food products
and home-made products and the Sector of small-scale services. Within
Measure 7 of the IPARD III program, financing opportunities (types of
investments) are greater, the intensity of non-reimbursed support is greater,
and the maximum amount of incentives per beneficiary during the program
period is greater compared to Measure 7 of the IPARD Il program.
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ANALYSIS OF CRISIS SITUATIONS IN THE AGRI-FOOD
SECTOR: CASE STUDY OF THE RUSSIA-UKRAINE WAR

loana Cristina Neagu*

Abstract

The Analysis of Crisis Situations in the Agri-Food Sector. Case Study: Rus-
sia-Ukraine war” is a topic that includes current events, events that affect us
in a negative or positive way every day, often without us realizing it. Romania
is clearly undergoing continuous change, just like most other countries, in
every aspect: economic, social, and medical. For these changes to occur, a
strong factor is always needed. Currently, Romania is struggling with infla-
tion, a phenomenon that is evidently affecting the population. An important
factor underlying the current inflation is the military conflict between Russia
and Ukraine. Through their analysis, clear signs of the impact of the military
conflict at the country s borders can be observed, such as the increase in prices
of agri-food products, the reduction of areas cultivated with wheat and vegeta-
bles, and the decrease in demand for vegetables that have seen price increases.

Key-word: agri-food sector, crisis, Russia-Ukraine war.

Introduction

The Analysis of Crisis Situations in the Agri-Food Sector. Case Study: Rus-
sia-Ukraine war” is a topic that includes current events, events that affect us
in a negative or positive way every day, often without us realizing it.

Romania is clearly undergoing continuous change, just like most other coun-
tries, in every aspect: economic, social, and medical. For these changes to
occur, a strong factor is always needed.

Currently, Romania is struggling with inflation, a phenomenon that is evi-
dently affecting the population. An important factor underlying the current
inflation is the military conflict between Russia and Ukraine. A crisis is a
phenomenon characterized by the diversification of ways in which it unfolds.

1 Neagu loana Cristina, Analysis of crisis situations in the agri-food sector: Case study of the Rus-
sia-Ukraine war, Student, The Bucharest University of Economic Studies, Bucharest, Romania,
telephone number: +40720296486, e-mail: neagucristina2 1 @stud.ase.ro

259



It signifies an imbalance in the area where it emerges and does not affect just
one sector; rather, it creates a chain of losses and fragmentations. A crisis
can take many forms: social, economic, medical, military, political, religious,
ethnic, or environmental.

Crisis situations in the agri-food sector are fundamentally rooted in food safe-
ty and security, which are, at times, put at risk.

This paper analyses key indicators to determine whether the military conflict
impacts Romania. Through their analysis, clear signs of the conflict’s effects
on the country’s borders can be observed, such as rising prices for agri-food
products, a reduction in areas cultivated with wheat and vegetables, and a
decrease in demand for vegetables that have seen price increases.

The paper will also highlight the sudden rise in Romania’s imports from Ukraine,
a development that has impacted Romanian agriculture and product prices.

Analysis of the Food Sector
Analysis of the foreign trade in Romania

Chart 1: Vegetable Agricultural Production for Wheat - Total
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In the years 2018 and 2019, wheat production continued to increase, with the
indicator differing from 2015 by 29.20% more wheat production. The lowest
value on the graph is marked by the year 2020, when, in a single year, wheat
production decreased by as much as 37.86%. Farmers quickly got back on
their feet after this difficult year and managed to double wheat production in
2021 compared to the previous year, thus the indicator evolved by 63.24%.
In 2022, another decrease in the indicator is recorded, this time by 16.76%.

Chart 2. Area Cultivated with Wheat - Total in Romania
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In 2017, the value recorded a decrease of 3.97%, thus marking the lowest val-
ue on the graph. Such a low value of the indicator can jeopardize the country’s
food security. The low level of area cultivated with wheat can generate risks
regarding food supply, influencing costs and market accessibility.

The area cultivated with wheat continued to grow over the next two years but
decreased in 2020. In 2021, it increased by 0.92% compared to 2020. In 2022,
there was a decrease in value of 0.29%
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Chart3: The export of Romania

The export of Romania
U.M. Thousands of Dollars

1400000 1264071 133374472159
1200000 129408
1000000
769342
BO0000
00000
400000
200000
19 731 697 2 93
o
rye wheaat

W2015 W2016 W2017 2018 W201%

Source: TradeMap.org

In Romania, rye exports are small compared to other grains such as wheat.
The lowest export value was recorded in 2015. In 2018, exports increased
by up to 789.47% compared to 2015. This indicates a low production of rye.
Romania has managed to increase its wheat exports over the analysed years.
There have been slight fluctuations in the value of these exports, but a sharper
decline occurred in 2020.

A possible cause for this immediate drop is the political changes in Romania
that year. The year 2020 was marked by a medical crisis, which led to the de-
cision to prohibit exports to countries outside the European Union. (Source:

Agroinfo)
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Chart 4: The Imports of Romania in total
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The fact that Romania imports a small amount of rye can be seen as a posi-
tive aspect, indicative of an internal production that is sufficient to meet do-
mestic demand. The value of wheat imports increased from 2015 to 2022 by
146.71%, but 2022 does not represent the highest figure in the chart. The year
2016 marks a record year for wheat imports in Romania, rising from 2015
to 2016 by 239,478 thousand dollars, which is an increase of 187.19%. This

may be attributed to low domestic production and increasing demand.
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Chart 5: Imports of Romania from Ukraine
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U.M. thousands of dollars

rye wheat

H2015 W2016 2017 2018 M2019 W2020 W2021 2022

Source: TradeMap.org

Romania did not import rye and wheat from Ukraine until 2022. The year
2022 was marked by the outbreak of the Russia-Ukraine military conflict
and was also the only year in which Romania imported rye and wheat from
Ukraine. This negatively affected farmers in Romania, as excessive wheat
imports for unfounded reasons led to a decrease in domestic wheat prices and,
simultaneously, a drop in demand. As observed in Chart 1, wheat production
in Romania began to decline in order to adapt to the conditions created by
the unnecessary imports. Imports of wheat from Ukraine account for almost
half of Romania’s total wheat imports (44.06%). Imports of rye from Ukraine
represent 2.45% of Romania’s total rye imports.
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Chart 6: Average Prices for Wheat in Romania
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Average prices began to rise in Romania starting in 2017, but the most signif-
icant increase, a sudden surge, occurred in 2022. From 2019 to 2022, in just
one year, the average prices for wheat doubled (increased by 55.2%). This
fact was a consequence of the Russia-Ukraine military conflict. This military
crisis affected Romania by doubling wheat prices. The doubling of prices is
due to another consequence of the conflict, namely the imports from Ukraine
that were not necessary. Thus, the demand for wheat decreased, and the inter-
nal production of Romanian farmers fell.

Conclusions

The Russia-Ukraine military conflict has affected Romania’s agri-food sector.
The area and production of wheat crops felt the negative effects of the mili-
tary conflict, thus reducing the value of the indicator in 2022, the same year
the war began.

The decrease in wheat production was sudden, as 2021 was a productive year
with the highest value in the last 8 years, signaling a recovery after the med-
ical crisis of 2020. Another crisis, this time a military one, caused another
decline in wheat agricultural production. This was due to the wave of cereal
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imports from Ukraine, an action that was necessary to support farmers af-
fected by this tragic event. Thus, with the increase in excessive imports, the
demand for wheat in Romania decreased, leading to a decline in production.

Another effect of the military conflict is the increase in wheat imports. The
year 2022 is the only year in which Romania imported wheat from Ukraine as
a sign of support for Ukrainian farmers affected by the tragic incident. Thus,
Romania’s wheat imports increased by up to 5.44% compared to 2021.
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INVESTIGATING SOME POSSIBLE IMPACTS OF ENERGY USE
ON AGRICULTURAL SECTOR DEVELOPMENT

Jean Vasile Andrei, Luminita Chivu?, Mile Vasic®, Madalina Ionescu’

Abstract

The impact of energy use and prices on the development of a sustainable ag-
ricultural sector has been highlighted by recent developments and changes in
the modern 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 farming practices and production has led to
a corresponding increase in energy consumption in the sector, which is a
critical factor in shaping future competitive advantages. The paper examines
some of the possible impacts of energy 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
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including in the European Union (EU). The utilization of energy in agricul-
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 rapidly
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 extensive use
of fossil fuels in the agricultural sector advances also the environmental issues,
which threaten the very agricultural productivity it seeks to enhance. Addi-
tionally, the dependence on energy makes the agricultural sector vulnerable to
fluctuations in energy prices, which can have far-reaching effects on the cost of
food production, market prices, and ultimately, global food security.

The multifaceted impacts of energy use and pricing on the agricultural sec-
tor are profound and far-reaching, influencing every aspect of agricultural
practices and outcomes. This relationship not only dictates the cost-effective-
ness and efficiency of agricultural production but also shapes the sector’s
sustainability, technological advancement, and global market dynamics. By
examining how fluctuations in energy prices affect agricultural inputs, mech-
anization, irrigation, processing, and transportation, we can gain insights into
the vulnerabilities and opportunities within the agricultural sector. Addition-
ally, 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-intensive agricul-
tural sector is a key issue in current research and raises important questions
in terms of resource use, environmental sustainability and economic impact.

Recent studies have examined the structure and volume of renewable energy
production, the impact of agricultural practices on natural resources, and en-
ergy consumption patterns within the EU. Becker (2008) has made an import-
ant contribution to the understanding of the role of energy production from
biomass, in particular biofuels, in the market for renewable energy. Becker
(2008) has contributed to the understanding of the role of biomass energy pro-
duction, particularly biofuels, within the renewable energy market, integrat-
ing economic and environmental perspectives and using the CAPRI model to
analyze the implications of increasing biomass energy production according
to European and global objectives.
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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’s (2011) study examined the relationship between energy
prices and biofuel expansion trajectories, suggesting that rising energy prices
may lead to biofuel use beyond specific energy targets, resulting in higher ag-
ricultural commodity prices. The review also acknowledges the contribution
of Banse et al. (2011) and others in this area, further enriching our under-
standing of the complex interactions between energy use, agricultural practic-
es, and environmental impacts. Taghizadeh-Hesary et al. (2019) investigated
the correlation between energy and food prices in eight Asian economies us-
ing a Panel-VAR model. Their findings indicate that agricultural food prices
increase in response to fluctuations in oil prices, highlighting the vulnerability
of agricultural markets to energy market dynamics. 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 categorise EU countries into groups based on the structure and volume of
their energy production from renewable energy sources (RES). Streimikiene
(2021) critically discusses the link between sustainable, climate-smart agri-
culture and sustainable energy concepts, crucial for understanding how agri-
cultural practices can be aligned with broader environmental objectives, es-
pecially in the context of EU climate change commitments. Also, Domagata
(2021) assesses the economic, energy and environmental efficiency of agri-
culture in EU Member States in 2019 using the DEA model.

The review highlights a gap in studies on energy use in greenhouse produc-
tion, pointing out the scarcity and fragmentation of reliable data. In order to
improve the understanding of energy dynamics in greenhouses and to con-
tribute to the green transition in agriculture, Paris et al. (2022) propose a
framework for measuring energy use in greenhouse 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 has a high concentration of energy consumption, particu-
larly in countries with a significant agricultural industry, such as France and
Poland. Simionescu et al. (2022) assess the impact of renewable energy use
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on economic growth in 23 EU Member States from 1990 to 2020, highlight-
ing the importance of renewable energy in achieving sustainable development
and advocating a sectoral approach 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. To-
gether, these studies presented above offer a detailed insight into the energy
dynamics of EU agriculture and highlight the diversity of energy consump-
tion patterns, the environmental impact of agricultural practices and the po-
tential 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 de-
velopment. The research provides a comprehensive view of the relationship
between energy use in agriculture and its broader economic implications by
examining a range of indicators related to the consumption of energy and the
use of renewable sources in the EU.

EU distance and target for primary energy consumption

An impact analysis highlights the consequences of these energy targets on the
agricultural sector, particularly in terms of energy efficiency. This aspect is
critical in understanding the socio-economic dimensions of energy policies,
as they directly affect livelihoods in rural communities. A first step in under-
standing 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. The European Union (EU)
has set ambitious targets to reduce primary energy consumption by 2030 as
part of its broader sustainability and climate change initiatives. 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.
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Figure 1: Distance to 2030 target for primary energy consumption in EU
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Source: Eurostat, (2023)

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
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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.

The trend line indicates a general decline in the share of energy consump-
tion as we proceed through the list of countries. The negative slope of the
trend line suggests that there is a pattern where countries with a smaller en-
ergy 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 percentage share generally decreases. With
an R-squared value of 0.6143, the trend line suggests a moderate correlation
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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 agricul-
ture 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
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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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
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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 broader
climate goals. The use of renewables also suggests an investment in new tech-
nologies and a commitment to sustainable practices. The use of renewables
and biofuels is a positive trend observed in countries like Austria and Roma-
nia. This shift is crucial for the long-term sustainability of the sectors, as it
indicates progress towards reducing dependence on non-renewable resources
and mitigating climate change impacts.

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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THE ROLE OF INTERNAL AUDIT IN PROMOTING
SUSTAINABLE DEVELOPMENT IN AGRICULTURAL
ENTERPRISES

Jelena Gruslavt, Miroslav Peric?

Abstract

This paper explores the role of internal audit in supporting the promotion
of sustainable business development of agricultural enterprises, examining
how the work of internal auditors and the timely identification of business
risks helps the management and employees of these enterprises in achiev-
ing defined and sustainable business goals. The paper is based on a survey
conducted among agricultural enterprises through a questionnaire, aimed at
determining the efficiency and usefulness of the internal audit function in
improving environmental, social, and management standards. This research
emphasizes the importance of internal audit as a corrective mechanism in
assessing compliance and implementation of regulations and the quality of
established processes in achieving sustainable development of agricultural
enterprises, with the aim of improving their commitment to implementing sus-
tainable practices in their operations. The results of the research highlight the
need for internal audit, as an advisory activity, to be included in the definition
of sustainability strategies in agricultural enterprises, in order to encourage
long-term value creation in the agricultural sector.

Key words: internal audit, sustainable development, agricultural enterprises.

Introduction

Internal audits promote sustainable development within agricultural enter-
prises by ensuring transparency, accountability, and risk management in sus-
tainability initiatives. In the current research, it is noted that all companies,
including agriculture companies, must align their business operation with
sustainability demands (Vrabcova & Urbancova, 2023). One of the reasons
why sustainability is so important in the agriculture sector is because the ag-
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riculture supply chain, which includes farmers, food producers, merchants,
and input suppliers, is worth $5 trillion globally (Topp-Becker & Ellis, 2017).
Stakeholders have begun to voice concerns about how businesses affect the
environment. In response, companies can solve these issues and gain stake-
holders’ trust by releasing sustainability reports. For companies of great im-
portance is important to take into account the potential impact that sustain-
ability actions may have when it comes to their reputation and reduction of
costs (Topp-Becker & Ellis, 2017). The great impact that agriculture com-
panies have on sustainability is one of the reasons why this issue is of great
importance.

One of the ways that should be discussed is what is the role of internal audit in
achieving sustainability goals. First of all, it is important to note that accord-
ing to the findings by Alzeban (2021), economic growth is influenced by the
internal audit department’s maturity (measured in years) and compliance with
internal audit standards. Thanasas and Lampropoulos (2023) explain how in-
ternal audits can have an important role in value creation for the company. By
evaluating environmental, social, and governance practices, internal auditors
help organizations align their operations with sustainable development goals
(SDG) and mitigate environmental risks. This enhances also the stakeholders’
trust but also long-term business resilience.

Importance of internal audit for agriculture companies

An essential tool for evaluating production efficiency, controlling production
resources, analyzing financial performance, and spotting possible dangers
is internal auditing in agribusiness organizations. Additionally, this kind of
audit increases company profitability, boosts market competitiveness, and
ensures adherence to legal and legislative requirements. Given how quickly
technology and regulatory markets are evolving, agribusiness internal audit-
ing is unquestionably relevant (Danchikov et al., 2023). By applying internal
audits, companies have the opportunity to determine opportunities and po-
tential risks. Internal control encompasses all aspects of the business and is
primarily focused on increasing liquidity, business efficiency, and the success
of elements like productivity, efficiency, and effectiveness. It also aims to
maximize corporate efficiency (Arnautovi¢ et al., 2023). It is noted that inter-
nal audits can have a great impact on customer satisfaction and other strategic
goals (Chiarini et al., 2020). Arnautovi¢ et al. (2023) explain that when it
comes to supporting the decisions taken by the company’s top management,
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internal control in agricultural production organization increasingly plays the
function of an assistant.

Application on sustainability issues

The use of synthetic chemicals to treat diseases and pests, artificial fertiliza-
tion, the release of plant and animal waste, crop treatments that pollute the air,
intensive systems that deplete the soil, the lack of correlation between plant
requirements and land favorability level, and other practices are the main ways
that agricultural activities produce different kinds of pollution. An environ-
mental management system must be put in place, and the financial accounting
framework must be improved, as the current financial reporting requirements
do not fully account for the consequences that economic activity has on soci-
ety and the environment (Burja, 2012). Carrillo-Labella et al. (2020) explain
that benefits are present for employees and that they can learn how to act more
sustainably. So it can be claimed that the benefits of adapting the business to
sustainable factors are present across the wide range of companies’ aspects.
Adherence to reporting standards refers to the fact that internal auditors can
evaluate how accurately and consistently a business discloses and reports on
the SDGs. Auditors assist in ensuring continuous compliance by contrasting
the organization’s procedures with industry guidelines, global standards, and
legal obligations. By comparing reported data with internal records and other
sources, internal auditors can confirm the precision and dependability of an or-
ganization’s SDG reporting. This verification procedure shows the company’s
dedication to transparency, fosters confidence, and empowers stakeholders to
make knowledgeable decisions (Malyzhenkov & Associate, 2023). SDG-re-
lated risks can be found by internal audit, which can also help firms better
understand how these risks affect their operations, finances, and reputation.
This information enables businesses to reduce risks, manage their effects, and
proactively address possible weaknesses (Malyzhenkov & Associate, 2023).

It is important to note some of the challenges that internal audit may face
when it comes to sustainable goals. One of them are diverse expectations
of stakeholders. As it can lead to significant variation when it comes to the
estimation if the company is doing business sustainably or not. Due to the dy-
namic nature of the SDG metrics, regulations, and standards, internal auditors
must remain up to date on the most recent advancements and industry best
practices in order to assess their organization’s SDG indicators (Malyzhen-
kov & Associate, 2023).
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Methodology

This study used a quantitative survey approach to investigate how internal
audit contributes to agricultural firms’ attainment of the Sustainable Devel-
opment Goals (SDGs). 110 employees from different agricultural enterprises
were given a structured questionnaire with 12 questions. Eleven closed-ended
questions were included in the survey to collect opinions about the importance
that internal audit has in the aspect of sustainability in agricultural companies.
Furthermore, one open-ended question gave participants the chance to share
qualitative information about the actions that they perceive as important for
internal audit to include so that sustainable development goals are achieved.
Anonymity of the participants was assured and it is stated at the beginning of
the questionnaire what is the purpose of the research. The close-ended ques-
tions were analyzed using descriptive statistics to identify trends and patterns,
while qualitative responses were thematically analyzed to complement and
deepen the quantitative findings.

Results

The research included 42 participants in the position of managers. In the posi-
tion of internal auditor works 32 participants. 21 participants work in a sector
that is related to sustainable development. At other positions in the compa-
ny 15 participants. 50 out of 110 participants shared that their companies’
internal audit is conducted. 46 out of 110 participants shared that in their
companies, internal audit is not conducted. 14 participants shared that in their
companies, internal audits are in the process of establishing. The following
question addressed the estimated impact that agriculture companies have on
the fulfillment of sustainable development goals. This question provides in-
sight into the level of acknowledgment of the importance that agriculture has
in the context of sustainability. Participants shared their attitudes on a scale
from 1 (very much) to 5 (not at all). 46 participants shared that they believe
that agriculture has a low impact on achieving sustainable development goals
by selecting option 4 on the scale. Indecisive responses shared 38 participants
who selected option 3 which shows that they have a neutral attitude. That
agriculture has a huge impact on sustainability stated 22 participants (who
selected option 2). Option 5 and the attitude that agriculture companies im-
pact very much the sustainability goals achievement were selected by three
participants. Only one participant shared that agriculture companies have no
impact at all.
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Chart 1. Agriculture companies and sustainable goals
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The focus of agricultural enterprises’ internal audit processes on sustainable
development issues is covered in the following question. According to 53
respondents, the company where they work is now implementing sustain-
able development initiatives, but the internal audit process is not currently
centered on them. 27 out of 110 participants shared that the internal audit in
companies in which they work is not focused on sustainable development. 26
participants shared that in their company internal audit processes are partially
directed toward sustainable goals. Only four participants in the research said
that the internal audit process is directed to sustainable processes.

Chart 2. Internal audits and sustainable development
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The next question is directed to determine the level of the contribution of
internal audit for economic efficiency and long-term of company’s sustain-
ability. 64 out of 110 participants estimate that contribution is limited. A lack
of significant contribution is estimated by 28 participants. Significant con-
tribution is estimated by 14 participants. A very significant contribution is
estimated by 3 participants. One participant left this question blank.

Chart 3. Internal audit and economic efficiency
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The following question asked participants to select areas of internal audit that
are considered most important within the company of participants’ employ-
ment. The overall response among participants is that cost control and resource
efficiency, as well as management of risks related to sustainability, are the most
important areas that internal audit addresses should have the greatest impact
on. Other areas also acknowledged as important by participants are legislative
compliance, social responsibility, and relations with the local community.

The following question addressed the issue of the frequency of opportunities
identified by internal audits for the improvement of business processes that
are related to sustainability. 46 respondents believed that internal audit rarely
has an impact on improving business processes. 35 participants believe that
internal audit sometimes makes these suggestions. 21 participants stated that
internal audit never identifies opportunities that are related to sustainability.
8 participants believe that these opportunities are identified in the majority
of cases. None of the participants selected the option “always”. The results
of the responses of the surveyed respondents point to the conclusion that in
this segment internal audit has a lot of room for improvement, because it is
through the work of internal audit in improving the system of internal controls
in business processes and the impact on the improvement of business process-
es in the company that the added value of internal audit would be added.
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Chart 4. Internal audit and improvement of business processes
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The focus of the research also was on the most important recommendations
of internal audit by the opinion of participants for improvement of social de-
velopment. Among selected responses of that include: legislative compliance,
strengthening social responsibility, reduction of negative ecological influenc-
es, and resource optimization, resource optimization, and reduction of negative
environmental influences are the most frequently selected options. Reduction
of negative ecological influences was selected by 60 participants (54. 5%) and
resource optimization was selected 59 times (5.6%). Legislative compliance
was selected 35 times (31.8%). Strengthening social responsibility is selected
31 times (28.2%). It is important to point out that 27 out of 110 respondents
(24.5%) stated that the internal audit does not make recommendations in the
field of sustainability of any kind and therefore cannot answer this question.

Chart 5. Recommendations of internal audit for sustainable development
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The following question addressed if internal audit is successful in identifying
key risks related to sustainable development in their company. 55 participants
out of 110 stated that key risks are identified partially by internal audit. 42 out
of 110 participants stated that internal audit does not cover issues related to sus-
tainability. That internal audit in most cases is successful in identifying key risks
related to sustainable development in the company thinks 12 participants. Only
one participant said that risks are always identified successfully by participants.

Chart 6. Identification of key risks
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Participants were asked to determine the most important challenges in con-
ducting internal audits about sustainable development in agriculture compa-
nies. Participants were encouraged to select all challenges that they consider
that be of that importance. The majority of participants responded that insuf-
ficient awareness of the importance of sustainability is the major challenge.
83 participants selected this option which makes 75.5% of participants who
believe that this challenge is of the ultimate importance. Management resis-
tance to change was selected by 55 participants which makes up 50% of the
total number of participants. Limited expertise in auditing sustainable prac-
tices marked by 25 participants which makes 22.7%. Lack of resources for
adequate audit processes is an option that was selected the lowest number of
times (it makes 20%).

286



Chart 7. Important challenges
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Awareness of the management about the role of internal audit in the achieve-
ment of business goals was the topic addressed in this research. Participants
responded using a scale from 1 (very much aware) to 5 (not at all). One par-
ticipant selected option 1 and said that management is very much aware of
the role of internal audit of business goals. Option 2 was selected by 27 par-
ticipants which means that the manager to a great extent is aware of that role.
The neutral option was selected by 37 participants. Option 4 is selected by
38 participants. 7 participants selected option 5 and shared the opinion that
managers are not aware of that role at all.

Chart 8. Awareness of management.
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The last question referred to the suggestion that participants think would help
improve sustainable development in the company. An audit of waste manage-
ment was one of the suggestions made by participants in this research. Sug-
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gestions made also are verification of objectives and indicators of sustainabil-
ity, resource optimization, monitoring and evaluation of resource use, climate
change risk assessment, developing programs for employee education and
awareness, improving the sustainability reporting system, and monitoring of
energy and resource consumption.

Conclusion

It can be concluded that it is necessary to increase the awareness of the role of
internal audit and its application in agricultural enterprises. Research shows
that employees in agricultural companies are aware of the potential benefits
and aspects that can be improved if the internal audit is focused on sustainable
development. Considering the increasing importance of sustainability and
protection of national resources, it is of great importance to further explore
the potential that supports and develops the issue of long-term sustainability.
This imposes the need to devote significant attention to this area from the
internal audit and to include it in the annual work plans of the internal audit,
as a continuous task. In this way, the internal audit will make its concrete and
essential contribution to the implementation of the strategy of sustainable de-
velopment in agricultural enterprises.
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THE EFFECTS OF SUBSIDIES FROM THE AGRICULTURAL
BUDGET OF THE AUTONOMOUS PROVINCE OF VOJVODINA
ON INVESTMENTS IN AGRICULTURAL COOPERATIVES

Jelena Nestorov Bizonj*

Abstract

Agricultural cooperatives that have property and continuously invest in new
capacities have the ability to provide a greater scope and quality of services
to their members and cooperants in comparison to agricultural cooperatives
that do not have property and investment conditions.

The majority of agricultural cooperatives in Autonomous Province of Vojvo-
dina do not have the ability to finance major investments in material assets
from personal sources, and obtaining credit for investments is extremely un-
favourable. Therefore, agricultural cooperatives require subsidies to under-
take new investments.

This paper will present the effects of past subsidies from the agricultural bud-
get of the Autonomous Province of Vojvodina on investments in agricultural
cooperatives, starting from the analysis of the availability of subsidies for co-
operatives, concluding with the definitions for proposals for future incentives
of better quality.

Key words: agricultural cooperatives, subsidies, investments, property.

Introduction

The long production process in agriculture, with the seasonal nature of produc-
tion with a slow capital turnover, contributes significantly to a slow accumu-
lation of internal capital for investments in agricultural production. Providing
external financial sources in agriculture in terms of credit funds is not favorable
in relation to the rate of capital turnover in primary agricultural production,
especially in recent years, due to rising interest rates and the decreasing cred-
itworthiness of producers and agricultural cooperatives. Various disturbances
on the agricultural and food product markets in recent years, along with pre-

1 Jelena Nestorov Bizonj, M.A., Cooperative Union of Vojvodina, Bulevar Mihajla Pupina
25, Novi Sad, Serbia. Phone: +381641410570, E-mail: zsvoffice@gmail.com
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dominantly low prices for primary agricultural products and high production
costs over the past two years, have led many farmers and cooperatives to face
liquidity issues, as well as difficulties in repaying existing loan obligations. At
the same time, their creditworthiness for the future borrowing has come into
question, as has the economic justification of further indebtedness.

The aforementioned issues are even more prominent with a large number
of agricultural cooperatives whose members and cooperates have not man-
aged to settle their debt for acquired raw materials in due time, due tothe
lack of yields or insufficient yields as a consequence of this year’s draught.
In accordance with the above, conditions for undertaking new investments
in agriculture from internal or credit funds are not favorable.By obtaining a
portion of grants for investments in agriculture, the potential for agricultural
cooperatives to make new investments under current business conditions in-
creases. However, a question emerges regarding the possibilities agricultural
cooperatives have to obtain portionsof grants for investments.

The greatest opportunities for obtaining a portion of grants for investments
come from national and provincial agricultural budgets, specifically through
calls for proposals issued by the Ministry of Agriculture, Forestry,and Water
Management, and the Provincial Secretariat for Agriculture, Water Manage-
ment, and Forestry. A portion of grants for investments is possible to obtain
through IPARD calls, and to a lesser extent from other sources (calls issued
by other ministries of the Republic of Serbia and provincial bodies, calls from
local governments, funds, special programs and others).

Although there are programs and calls for proposals at republic and provin-
cial levels agricultural cooperatives can apply to in order to securea part of
grant for investments, the question arises as to what extent cooperative use
these sources of funding and how successfully. Searchingfor the answers to
these questions, in January 2024 the Cooperative Unionof Vojvodina from
Novi Sad in collaboration with the Provincial Secretariat for Agriculture, Wa-
ter Management, and Forestry created TheStudy of the Effects the Provincial
Secretariat of Agriculture, Water Management and Forestry’s Open Compe-
titions Have Had on Farmer Cooperatives in the Autonomous Province of
\ojvodina in the Period 2018-2023 (hereinafter: The Study). Through this
document, data on the participation and funds secured by agricultural coop-
eratives from the Autonomous Province of Vojvodina in the calls issued by
the Provincial Secretariat for Agriculture, Water Management, and Forest-
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ry during the period 2018-2023 have been analyzed. Based on this analysis,
conclusionshave been drawn, along with proposals and recommendations for
future calls for proposals. Accordingly, certain conclusions and recommen-
dations from the Study will be used in this paper to evaluate theeffects of sub-
sidies from the agricultural budget of the AutonomousProvince of Vojvodina
on investments in agricultural cooperatives. It should be noted that this paper
does not include an analysis of the participation of agricultural cooperatives
in securing grants for investments from other sources and from other author-
ities at the local, provincial, and national levels.

The analysis of the effects of subsidies from the agricultural budgetof
the Autonomous Province of Vojvodina on investments in agricultural
cooperatives

According to the data obtained from the register of cooperatives of The Co-
operative Union of Vojvodina, at the end of 2023, the institution had inits
membership 462 agricultural cooperatives and 20 cooperatives of othertype,
which operated actively. Of the specified number of agricultural cooperatives,
based on the data from Serbian Business Registers Agency about publicly
disclosed financial statements, it was ascertained that the Annual Financial
Statement for 2022 was submitted on time by 321 agricultural cooperatives.
According to the aforementioned, the number 0f321 agricultural cooperatives
that operate actively and meet the eligibilitycriteria according to this standard
was used in the Study for the analysis of participation and received subsidies
through the calls of the Provincial Secretariat for Agriculture, Water Manage-
ment, and Forestry in the periodfrom 2018 to 2023.

Agricultural cooperatives that operate actively have a great need for new
investments in movable and immovable property. That was identified via a
survey conducted in 2021 by The Cooperative Union of Vojvodina, in which
165 cooperatives in the Autonomous Province of Vojvodina participated, and
which showed that as many as 78% had the need to investin fixed assets. The
high level of interest for securing subsidies for investments can be observed
from other sources. For example, through thecalls of the Ministry for Rural
Welfare (formerly the Ministry without Portfolio for Regional Development)
for the reception of subsidies by cooperatives, during the period from 2017
to 2021, as many as 1,048 cooperatives submitted applications for the annu-
al calls. The success of therealization of these grants in the observed period
could also be reflected inthe fact that grants were received by 207 agricultural
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cooperatives, so almost 20% of the total number of applied cooperatives (se-
lection threshold)won the grant, or around 32,2% of cooperatives with proper
application, as noted by Jelo¢nik, M., Subi¢, J., and Vasiljevi¢, Z., (2023).
From the total number of cooperatives that applied for the calls issued by the
Ministry for Rural Welfare, it can be concluded that agricultural cooperatives
have significant needs for receiving subsidies for investments.

Based on the analysis of participation of cooperatives on all calls of the Pro-
vincial Secretariat for Agriculture, Water Management, and Forestry for the
period from 2018 to 2023, in the continuation of the paper, the partof the
results and conclusions from the Study significant for this research will be
presented in detail. It was deduced that agricultural cooperates fromthe Au-
tonomous Province of Vojvodina had the right to apply to all calls of the
Provincial Secretariat for Agriculture, Water Management, and Forestry. Out
of 81 published calls in the period from 2018 to 2023, agricultural coopera-
tives applied for 32 calls (specifically 39% of calls). Out of the total number
of agricultural cooperative that operate actively, only 51 cooperatives (16%)
applied for the calls, and only 34 cooperatives(11%) managed to receive sub-
sidies. Total amount of received subsides from all the calls of the Provincial
Secretariat for Agriculture, Water Management, and Forestry was 83.572.059
dinars, which is 1,57% of the total allocated amount in all calls, whose total
budget was 5.333.116.228 dinars.

Several reasons were identified as to why the majority of agricultural coop-
eratives that operate actively in the Autonomous Province of Vojvodina did
not apply for the calls from the Provincial Secretariat for Agriculture, Water
Management, and Forestry during the period from 2018 to 2023. The main
reasons why agricultural cooperatives did not apply for calls are grouped into
several categories, and the most significant are: the failure to submit applica-
tion due to not meeting the prescribed criteria for calls, the failure to submit
applications due to a lack of interest in the intended purposes of the funds pro-
vided by the calls; and due to the failure to provide a part of personal funding
for investments.

Within the group of reasons related to the failure to submit application dueto
not meeting the prescribed criteria for calls, the most significant and prevalent
reasons were related to registered agricultural holdings(hereinafter: RAH) of
agricultural cooperatives, and are based on two grounds. In the first group of
agricultural cooperatives that did not meet the criteria were 63 agricultural
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cooperatives that had RAH with larger areas under field or other crops than
the maximum areas allowed, as defined by the calls (which is over 100 hect-
ares of field crops). In the second group of agricultural cooperatives that did
not meet the call criteriawere 203 agricultural cooperatives that did not have
agricultural land and did not have RAH, which was one of the conditions for
applying. In accordance with the above, the total of 266 agricultural coopera-
tives (83%of the total number of agricultural cooperatives that operate active-
ly) did not meet the criteria for calls either due to larger areas under specific
cropson RAH, or due to the lack of RAH, which led to the identification of
mainreasons for low participation of agricultural cooperatives on provincial
calls. In addition to the aforementioned, other reasons for not applying on
calls due to the prescribed conditions were identified, including: unfinished
procedures for registering cooperative ownership of cooperative property or
unfinished land consolidation processes; cases when the size of agricultural
cooperative exceeds the one prescribed by calls (a cooperative is categorized
as medium or large legal entity), and other reasons.

The lack of interest in the intended purposes of the funds provided by the
calls is the second group of reasons as to which cooperatives did not submit
application on provincial calls in the period from 2018 to 2023. It is important
to emphasize that as many as 78% of agricultural cooperatives in the survey
conducted by the Cooperative Union of Vojvodina reported that they have
a need for investments, as well as a need to receive subsidiesfor investing.
On the other hand, via survey was determined that they lackinterest in the
intended purposes of the funds provided by the provincial calls, from which
it can be concluded that there is a mismatch between theinvestment needs of
agricultural cooperatives and the intended use of fundsin provincial calls. Con-
versely, there are specific provincial calls where theinterests of cooperatives in
investing align with the purposes of the calls. An example of this case is the
provincial call for which agricultural cooperatives expressed the biggest in-
terest, i.e. The Call for Co-financingthe Purchase of Equipment and Systems
for Irrigation, as well as Equipment for Improving the Water, Air, and Ther-
mal Conditions of Plants in The Autonomous Province of Vojvodina.

Another significant group of reasons why cooperatives did not apply for pro-
vincial (and likely other) calls during the period from 2018 to 2023 is related
to their inability to secure a portion of their own funding for investments.
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Within the Study, an analysis of the criteria for receiving subsidies prescribed
by individual rulebook for the calls, was conducted. It was concluded that
the criteria were to a great extent adapted to the evaluation of natural per-
sons, as well as that it cannot be determined from the rulebook if and how
agricultural cooperatives were evaluated (and all otherlegal entities) according
to a specific criterion (e.g. a criterion of gender and age of the applicant). It
was also observed that there is a lack of definedcriteria by which legal entities
would receive additional points based on their business success, as well as
other indicators such as the number of employees. A more detailed analysis
was conducted on the criteria relatedto additional scoring of applicants which
have the status of a cooperative member or a cooperative. Under this crite-
rion applicant received additional points due to their status of a cooperative
member (10 points) ora cooperative (also 10 points). It was ascertained that the
additional scoringfor the status of a cooperative member had positive effects
in terms of increasing possibilities for natural persons who are cooperative
members to obtain grants, while in regard to agricultural cooperatives, the
same effects were not achieved under the criterion.

In relation to the results of participation and received subsidies by agricul-
tural cooperatives from the Autonomous Province of Vojvodina incalls of the
Provincial Secretariat for Agriculture, Water Management, andForestry during
the period from 2018 to 2023, as well as other conclusionspresented, sugges-
tions and recommendations for future calls were made, to increase the par-
ticipation of agricultural cooperatives in future provincial calls, as well as to
increase their opportunity to obtain subsidies.

It was proposed that the changes be done to the eligibility criteria for appli-
cations that agricultural cooperatives did not meet during the period from
2018 to 2023. Within this group of suggestions, the most significantones were
connected to the removal of restrictions in terms of number of hectares un-
der a specific crop for agricultural cooperatives that have RAHin calls, and
enabling agricultural cooperatives without RAH to apply under specific con-
dition in future calls.

Within the group of suggestions for expanding the purpose of subsidies in
future calls and/or introducing new calls which would align with the ex-
pressed investment needs of agricultural cooperatives, it was suggestedthat
new calls with new purpose be introduced, specifically subsidies for building
and equipping storage capacities (warehouses and silos). It was also proposed
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to introduce a call for physical assets whose users would beexclusively agri-
cultural cooperatives.

A reassessment of the criterion for grants was suggested, while asking for
special status and conditions for agricultural cooperatives, that would be in
line with the specificities of the cooperative model of organization. It was also
suggested that amendments and additions be made regarding the additional
scoring based on the status of a cooperative member or a cooperative, to pos-
itively affect individual cooperative members and agricultural cooperatives.

Considering that agricultural cooperatives (and other natural persons and legal
entities) showed the biggest interest in the calls for allocating funds through the
co-financing of the purchase of equipment and systems for irrigation, as well
as equipment for improving the water, air, and thermal conditions of plants
in the Autonomous Province of Vojvodina during theobserved period, it was
proposed that in the future the overall funding forthis type of call be increased.

Based on the conclusions, proposals and suggestion from The Study creat-
ed by the Cooperative Union of Vojvodina in January 2024, the Provincial
secretariat for Agriculture, Water Management, and Forestry accepted and
implemented a certain number of suggestions within The Call for Co-financ-
ing the Purchase of Equipment and Systems for Irrigation, as well as Equip-
ment for Improving the Water, Air, and Thermal Conditions of Plants in the
Autonomous Province of Vojvodina. The most important suggestions that
were accepted are related to the removal of restrictions on eligibility to apply
based on the number of hectares under a certain crop for agricultural coop-
eratives that have RAH (the previous limit was up to 100 hectares of field
crops); and enabling agricultural cooperatives considered as medium-sized
legal entities to apply. The result of removingthe aforementioned restriction
was that through this call in 2024 more agricultural cooperatives applied than
for each year during the period from2018 to 2023, where 2/3 of agricultural
cooperatives which applied managed to receive the grant. The total nominal
amount that agricultural cooperatives received through this call during the
period from 2018 to 2023 was 46.760.689 dinars, while in 2024 agricultural
cooperatives received a total of 29.701.902 dinars through the same call. Ac-
cording to previous announcements on the part of the Provincial Secretariat
for Agriculture, Water Management, and Forestry, the acceptance ofaddition-
al proposals and recommendations from the Study is planned, provided the
conditions for their implementation are met.
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Conclusion

It is a fact that agricultural cooperatives in The Autonomous Province of Vo-
jvodina received only 1,57% of the total amount of allocated funding inall calls
issued by the Provincial Secretariat of Agriculture, Water Management and
Forestry from the provincial agricultural budget for investment incentives.
This clearly illustrates extremely low participationof cooperatives in provin-
cial incentive measures. Extremely low percentage of agricultural coopera-
tives’ participation in the observed period, along with the identified reasons
for that, leads to the conclusion that incentives and conditions for their real-
ization were inconsistent with the characteristics and needs of cooperatives.

One of the significant restrictions for improvement of competitiveness of ag-
ricultural cooperatives is the lack of adequate subsidies for cooperativemodel
of organization and the implementation of development projects within co-
operatives (Nestorov, J., Tomi¢, D., Puskari¢ A., 2015). Declarative support
for cooperative model of organization exists, with agricultural cooperatives
being most often identified as potential users of grants from the agricultural
budget. However, through the analysis of theirparticipation and results in calls
it could be deducted that the specificities of cooperative model of organiza-
tion have not been recognized in regardsto the conditions for applying for
calls. It can be concluded that the true role and significance of agricultural
cooperatives for improvement of economic position of farmers has not been
recognized by the creators of measures of agricultural policy.

According to the presented data in this paper, it can be concluded that in the
period from 2018 to 2023, the effects of the subsidies from the agricultural
budget of the Autonomous Province of Vojvodina on the encouraging and
achieving investments in agricultural cooperative were marginal. However,
a progress was made through the creation of The Study in which the reasons
of the low participation of cooperatives withinthe provincial subsidies policy
were identified, and were given the suggestions for change in the current neg-
ative trend, which was positivelyreflected in the first call issued by the Pro-
vincial Secretariat for Agriculture, Water Management, and Forestry in 2024,
where some of therestrictive conditions for cooperatives were changed. As a
result, cooperatives participated in larger numbers and secured significantly
higher subsidies through this call compared to previous periods.
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ECONOMIC ASSESSMENT OF INVESTMENTS IN RURAL
INFRASTRUCTURE IN HILLY-MOUNTAIN AREAS *
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Abstract

As one of the important elements of rural infrastructure, water supply represents
the major precondition of modern lifestyle. However, in hilly mountainous re-
gions of Serbian rural areas, water supply still does not have the treatment it
deserves, while is not in line with the concept of sustainable development. Due
to mentioned, there is a need for prompt attention to the issue of fresh water sup-
ply, while approach has to be in a planned manner; respecting both professional
aspects, and all three pillars of sustainable development (economic, environmen-
tal and social). Considering that in hilly mountainous areas there are still local
communities that have existed for many years without centralized or public water
supply system, rural settlements are usually forced to rely on individual water
supply solutions. Simultaneously with social progress, as well as towards the gen-
eral increase in “urbanization” of villages, this issue is indispensably linked to
overall development.

Author s research is focused on finding quality (technical) alternatives that secures
the quality of fresh water, with special emphasis on economic assessment of invest-
ment in establishment of centralized water supply system. Preset economic model
assumes overall investment of 1,843,589.74 EUR, or investment in fixed assets of
1,691,025.64 EUR, and investment in permanent working capital of 152,564.10
EUR. Applying the dynamic methods for evaluation of economic effectiveness of
investments, there were derived next rvesults: Net Present Value of 4,129,742.47
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EUR, Internal Rate of Return of 87.59%, and Payback Period of 10 years and 1.53
months. Considering planned exploitation period of investment (30 years) and oc-
curred discount rate (7%), there could be concluded that in economic sense the in-
vestment is fully justified, while the local rural community could expect achieving
of significant profit by its further utilization.

Key words: rural areas, hilly-mountainous areas, water supply system, sustain-
able development, economic effectiveness of investment, Serbia.

Introduction

Living in rural space could bring many benefits, but also several aggravating cir-
cumstances to local population, as are implementation of physical and social infra-
structure elements in extent that meets the local needs (Barrios, 2008; Chakraborty
et al., 2012; Atkociuniene, 2014).

Level of infrastructure development usually is the magnet for humans to settle
some area. It prevents migrations, while brings newcomers to rural space open-
ing the new entrepreneurial options and perspectives. It makes life in rural areas
as decent alternative to this found in settlements (Munzwa, Wellington, 2010; Li
et al., 2019). As a concept and policy platform, rural development has important
role in systematic equipping of rural areas with basic and advanced infrastruc-
tures elements (electricity and IT systems, roads and traffic, water supply and sew-
age system, medical and social care, or education, sport and culture centers, etc.),
(Jelocnik et al., 2011a; Jelocnik et al., 2011b; Surowka et al., 2021).

Coming from the fact that water supply represents one of the key developmental
factors for any society, the municipality of Mali Zvornik (Serbia) serves as a pos-
itive example where this issue is given due attention. According to this, strategic
approach and focus to all professional aspects in addressing the water supply prob-
lems of rural areas within the municipality of Mali Zvornik are the true example of
good practice in the hilly and mountainous regions of Serbia.

As an essential link in sustainable development, social life strives to initiate and
guide the social progress, or higher level of living quality, provoking the intensified
transformation of rural areas into the urban environments. In this way, the issue of
water supply becomes an indispensable aspect of social development, emphasiz-
ing the need for greater attention to this problem (Hoggart, Paniagua, 2001; Fried-
mann, 2005; Group of authors, 2006).
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Initiative to perform the research for detailed study of hydrological conditions and
the state of water supply served as the starting base for development of water sup-
ply system project turned to rural areas at the territory of Mali Zvornik municipal-
ity (Lazi¢ et al., 2008).

Mentioned project for equipping rural areas within the municipality of Mali Zvornik
includes two conceptual solutions. First alternative is based on construction of new
water supply network, designed for thirty-year calculation (depreciation) period.
The second technical solution is based on utilizing the existing system, while inte-
grating new water supply system into it. For the purposes of this research, authors
have selected the first solution, upon which they defined derived economic effects
of investment in implementation of mentioned infrastructural element.

Materials and Methods

Focusing to assessment of economic effects derived from investment in water sup-
ply system implemented in rural areas of Mali Zvornik municipality, research is in
line to principles towards ensuring the maximum level of financial benefits per unit
of invested assets. According to that investment analysis relies both on quantitative
and qualitative methods, securing investment in the most optimal (most cost-effec-
tive) business idea (Rajnovi¢ et al., 2016).

Investment analysis linked to water supply system implementation imply the use
of methods for evaluating the economic efficiency of investments in agriculture.
These include static and dynamic methods, as well as methods for evaluating the
economic efficiency of investment under the conditions of risk and uncertainty
(Gittinger Price, 1972; Romanu, Vasilescu, 1993; Vasiljevi¢, 2006; Subi¢, 2010;
Subic¢ et al., 2016; Subi¢ et al., 2020; Jelo¢nik et al., 2022).

Research Results

The basic assumptions made in investment analysis include elements such
are: overall investment (Table 1.), sources of financing (Table 2.), planned
production value (Table 3.), planned costs of system running (Table 4.), profit
and loss statement (Table 5.), and economic flow (Table 6.).
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Table 1. Total investment (in EUR)

No. Description New investment Total investment Share in total in-
vestment (%)
| |Fixed assets 1,691,025.64 1,691,025.64 91.72
1. zlr’é'sd'”gs and struc- 1,551,086.80 1,551,086.80 84.13
2. | Other 139,938.84 139,938.84 7.59
I |PWC 152,564.10 152,564.10 8.28
TOTAL (I+11) 1,843,589.74 1,843,589.74 100.00

Source: Authors’ calculation based on Subié, 2008.

Table 2. Sources of financing (in EUR)

No. Description New investments Total Investments Share in total in-
vestments (%)
| |Internal financial re- 152,564.10 152,564.10 8.28
sources
1. |Fixed assets 0.00 0.00 0.00
2. | Current assets 152,564.10 152,564.10 8.28
i |External financial 1,691,025.64 1,691,025.64 91.72
resources
1. |Fixed assets 1,691,025.64 1,691,025.64 91.72
TOTAL (1+11) 1,843,589.74 100.00
Source: Authors’ calculation based on Subic, 2008.
Table 3. Planned production (in EUR)
Phases of work Phases of project utilization
No. |Description | 1 1] | 1 1] v
(Year 2) (Year 3) (Year 5) (Year 5) (Year 5) (Year 5) (Year 5)
1 Water (.L.e_ 166,343.04] 398,242.58 544,553.66] 544,553.66| 544,553.66] 544,553.66| 544,553.66
gal Entities)
\Water
2. |(Natural 252,694.73] 604,977.51)1,432,218.83|1,432,218.83(1,432,218.83| 1,432,218.83( 1,432,218.83
Persons)
3. I:It:l ™| 410,037.78/1,003,220.09| 1,976,772.49| 1,976,772.49) 1,076,772.49| 1,976,772.49| 1,976,72.49

Source: Authors’ calculation based on Subié, 2008.
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In line to research goal, static methods were used, such are (Tables 7-10.): Eco-
nomic-efficiency coefficient, Net profit margin ratio, Accounting rate of return,

and Payback period.

Table 7. Economic-efficiency coefficient (in EUR), (Ee > 1)

Years of investment

Total Income

Total Expenses

Economic-efficiency

realization coefficient
0 1 2 3=1/2
I-11 419,037.78 308,579.42 1.36
-V 1,003,220.09 738,771.27 1.36
VI-X 1,976,772.49 1,010,189.82 1.96
XI-XV 1,976,772.49 1,010,189.82 1.96
XVI-XX 1,976,772.49 1,010,189.82 1.96
XXI-XXV 1,976,772.49 1,010,189.82 1.96
XXVI-XXX 1,976,772.49 1,010,189.82 1.96
Source: Authors’ calculation based on Subié, 2008.
Table 8. Net profit margin ratio (in EUR), (NPMR > i)
Year of i.nve.stment Profit Total Income NPMR
realization
0 1 2 3=1/2*100
I-11 93,889.60 419,037.78 22.41
-V 224,781.49 1,003,220.09 22.41
VI-X 821,595.27 1,976,772.49 41.56
XI-XV 821,595.27 1,976,772.49 41.56
XVI-XX 821,595.27 1,976,772.49 41.56
XXI-XXV 821,595.27 1,976,772.49 41.56
XXVI-XXX 821,595.27 1,976,772.49 41.56
Source: Authors’ calculation based on Subié, 2008.
Table 9. Accounting rate of return (in EUR), (ARR > i)
Year of investment Profit Initial outlay ARR
realization
0 1 2 3=1/2*100
I-11 93,889.60 1,843,589.74 5.09
-V 224,781.49 1,843,589.74 12.19
VI-X 821,595.27 1,843,589.74 44.56
XI-XV 821,595.27 1,843,589.74 44.56
XVI-XX 821,595.27 1,843,589.74 44,56
XXI-XXV 821,595.27 1,843,589.74 44.56
XXVI-XXX 821,595.27 1,843,589.74 44.56

Source: Authors’ calculation based on Subic¢, 2008.
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Table 10. Simple payback period (in EUR), (SPP <n)

Yea;ggll il;‘;is;ﬁlent Net cash flow from economic flow Cumulative net cash flow
I-11 -192,159.08 -192,159.08
-V -731,639.37 -923,798.44
VI-X 783,632.76 -140,165.69
XI-XV 1,176,726.04 1,036,560.35
XVI-XX 1,176,726.04 2,213,286.39
XXI-XXV 1,176,726.04 3,390,012.42
XXVI-XXX 1,549,108.09 4,939,120.51

Source: Authors’ calculation based on Subié, 2008.

The calculation of the payback period is as follows:

| -140,165.69 | /1,176,726.04 = 0,12
[(that is 10,12 years or 10 years and 1,43 months (12*0,12)].

In addition to static methods, dynamic methods were also used in this research,
namely (Tables 11-12.): Net present value, Internal rate of return, and Dynamic
payback period. Unlike static methods, dynamic methods are based on the dis-
counting technique, which is a way of bringing all revenues and expenses, incurred
at different time periods, to their present value (Vasiljevi¢, 2006). Using discount-
ing technique, there could be brought all future revenues and expenditures to their
present value (Gittinger Price, 1972).
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Table 12. Dynamic payback period (in EUR), (DPP < n)

Year of investment Present value of net cash flow .

Realization from economic flow Cumulative net cash flow
I-11 -192,159.08 -192,159.08
1-v -731,639.37 -923,798.44
VI-X 783,632.76 -140,165.69
XI-XV 1,099,743.96 959,578.27
XVI-XX 1,027,798.09 1,987,376.37
XXI-XXV 960,558.97 2,947,935.33

Source: Authors’ calculation based on Subi¢, 2008.

The payback period is calculated as follows: | -140,165.69 | /1,099,743.96 =0,13

[(that is 10,13 years or 10 years and 1,53 months (12*0,13)].

The inability to predict future events (incomes, expenses, economic lifespan of
the investment project) significantly impacts the justification for investment and
reduces the real possibility of making the right decision. In line to this, deci-
sion-making is often faced with the problem of uncertainty and the need to reduce
business risks. The assessment of the economic effectiveness of investment under
conditions of uncertainty can be performed using various methods and techniques
(Subi¢, 2010). For the purpose of research, there are considered two methods (Ta-
ble 13.), specifically: Break-even point, and Margin of safety.
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Conclusion

According to static assessment of investment economic efficiency (investment in
implementation of water supply system for rural areas in the municipality of Mali
Zvornik), the following conclusions can be drawn:

The economic-efficiency coefficient is over than one, indicating that total
income exceeds total expenses. Consequently, it can be concluded that the
investment is economically viable, i.e. investment is profitable.

The net profit margin ratio is higher than 7% (assumed weighted cost of
capital). Therefore, it can be stated that investment project is accumulative
(meaning that during the project’s exploitation, the costs of financing sources
are covered, and additionally profit is generated).

Except in the first two years, accounting rate of return exceeds 7% (as-
sumed weighted cost of capital). Thus, it can be concluded that the investment
project is profitable (indicating that the financing costs are covered, and addi-
tional earnings are generated).

The payback period of investment is 10.12 years, so investment will be re-
paid in 10 years and 1.43 months (0.12 x 12 months).

Considering dynamic assessment of economic efficiency of realized investment in
water supply system, following conclusions can be drawn:

Investment in over five-years utilization period (project lifespan) would en-
able investor to achieve a total profit increase, by the use of discount rate (i =
7%) at the starting moment of exploitation (n = 0), amounting to 4,129,742.47
EUR (NPV).

Investment is profitable, as Internal rate of return (IRR) during the project
implementation exceeds discount rate (87.59% > 7%).

Investment project will be paid back in 10.13 years, what corresponds to 10
years and 1.53 months (0.13 x 12 months).

Considering investment analysis under conditions of risk and uncertainty, the fol-
lowing conclusions can be drawn:

During the project utilization, i.e. in one of observed phases, production vol-
ume must not fall below 32.69%, or achieved sales revenues must not drop
below 646,254.30 EUR.
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- During the project utilization, i.e. in one of observed phases, decrease in
production volume could come up to 67.31%, or revenues could drop up to
1,330,518.18 EUR.

Based on mentioned above, general conclusion is that investment in water supply
system implemented in rural areas of municipality of Mali Zvornik is profitable,
while it generates income, or it is fully justifiable.
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IMPACT OF ENVIRONMENTALLY RELATED TAXES
ON REDUCING POLLUTION INAGRICULTURAL
SECTOR

Larisa Jovanoviét, Suzana Balaban?

Abstract

The authors analyze an impact of the environmentally related (ERL) taxes on
reducing pollution in the agriculture sector in Serbia. The obtained results
show a strong positive correlation between carbon dioxide emissions and ERL
taxes implying that these taxes are not effective in case of carbon dioxide emis-
sions. A strong negative correlations exist between non-methane volatile or-
ganic compounds emissions and ERL taxes, between sulfur oxides emissions
and ERL taxes, between particulate matter <10 um emissions and ERL taxes,
and between carbon monoxide emissions show and ERL taxes, further indi-
cating that the observed variables move in opposite directions with a strong
association. Bearing in mind the obtained findings, the authors may conclude
that the ERL taxes in the agriculture sector are relatively effective.

Key words: Environmentally Related Taxes, Air Pollution, Greenhouse
Gases Emission, Correlation, Agricultural sector.

Introduction

As global environmental and climate challenges continue to intensify, envi-
ronmental policies and taxes are increasingly seen as fundamental pillars for
achieving a sustainable environment. The positive effect of environmentally
related taxes on boosting environmental standards may prompt policymakers
to raise these taxes, as the current level is considered too low to achieve cli-
mate change objectives and falls short in relation to the social cost of carbon
and the prices of taxed fuels. In post-transition countries, environmentally
related taxes are essential for driving sustainable development (Andrei et al.,
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2016). Agriculture can be affected by environmentally related taxes. As agro-
ecosystem productivity improves, the resulting shifts in agricultural practices
have contributed significantly to the growing environmental pollution (Mi-
ceikiene et. al, 2022).

Literature Review

Wang and Tang (2023) conclude that the environmentally related taxes offers
two advantages: it may regulate air pollution and foster sustainable develop-
ment, while also enhancing social harmony and improving the well-being of
residents. Using the ARDL model Arltovéa and Kot (2023) show that environ-
mentally related taxes have an impact on air pollution in 37 OECD member
countries in the period from 2004 to 2018. Similarly, Youssef et al. (2023)
find a negative and statistically significant correlation between environmen-
tally related taxes and CO, emission in the countries within the European
Economic Area. Using the panel cointegration tests Wolde-Rufael and Mu-
lat-Weldemeskel (2023) show a negative impact of environmentally related
taxes on CO, emissions in 20 European countries covering the period from
1995 to 2012. Tang and Yang (2023) assess the impact of environmentally
related taxes on air pollution in China. Their heterogeneity analysis reveals
that the reform is more impactful in cities with higher levels of taxes. The
study confirm that environmentally related taxes can be an effective tool for
reducing pollution in developing economies. Utilizing FE panel model Bala-
ban and Stoiljkovi¢ (2023) show that the environmentally related taxes had an
impact on emission of carbon oxides and ammonia in Serbia during the period
from 2008 to 2020. The authors also reveals that the emission of particulates
<2.5 um grows along with the environmentally related taxes increase. Using
the panel smooth transition regression model Esen et al. (2021) find that en-
vironmentally related taxes lower the ecological deficits after exceeding a
certain threshold level in the EU-15 countries cover the period from 1995 to
2016. Thus, the authors conclude that if taxes are at the optimal level, this can
have a positive impact on the environment.

Jansson et al. (2024) show that a global tax may lead to a reduction in global
agricultural emissions, although it may also threaten food security in cer-
tain EU regions. Borrego et al. (2023) believe that the implementation of
environmentally related taxes would be beneficial for achieving sustainable
development in agricultural sector in Portugal. Using Method of Moments
Quantile Regression Alola et al (2023) show that the environmentally related
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taxes enhance environmental well-being and gross value added from agricul-
tural sector in France, Germany, Italy, and Spain during the period from 1995
to 2020. Most importantly, the obtain results offer timely policy insight that
align with both the environmental quality and food security framework of the
EU. Utilizing multiple regression analysis, correlation coefficient and cluster
analysis Inkabova et al. (2021) show that environmentally related taxes in
agricultural sector had an impact on reducing pollution in Slovakia covering
the period from 2009 to 2018. Mardones and Lipski (2020) emphasize that
the environmentally related taxes applied solely to agricultural sector does
not lead to a significant reduction in emissions.

Data and Methodology

Due to the lack of a sufficiently long time series, the correlation method was
applied in this study. Data for the agricultural sector in Serbia were observed
on an annual basis from 2008 to 2022. Figure 1 shows environmental tax rev-
enue in agricultural sector in Serbia.

Figure 1: Environmental tax revenue in agricultural sector in Serbia (million RSD)
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Figure 1 shows that taxes increased by 30% in 2009 compared to 2008, while
in 2010, a 12% decrease was recorded compared to 2009. In 2011, total ERL
taxes rose by 11% compared to 2010, and in 2012, there was a record increase
of 90% in ERL taxes compared to 2011. The upward trend continued in 2013,
with a 12% increase compared to 2012. A single-digit decrease of 6% in ERL
taxes was observed in 2014 compared to 2013, followed by a renewed growth
in 2015. After 2015, ERL taxes remained relatively stable, with a 10% increase
in 2020 compared to 2019, and an 11% decrease in 2021 compared to 2020.

Figure 2 shows Crop production and gross value added in agricultural sector
in Serbia. As can be seen the yield of crops has varied over time.

Figure 2: Crop production and gross value added in agricultural sector
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Table 1. Greenhouse gases emissions in agricultural sector in Serbia

Carbon Nitrous Carbon'dIOXIde Hydrofluo-

.. Methane, t . from biomass
Year dioxide, kt oxide, t rocarbons,

(G) (Mg) (Mg) used as a fuel, t(Mg)

2010 300,308 95773,186 8435,265 2,123 0,064
2011 313,624 94992,359 8945,389 7,910 0,056
2012 482,493 94189,796 10809,053 10,707 0,085
2013 484,688 92633,120 10403,143 8,116 0,080
2014 453,557 94795,179 8625,391 14,127 0,096
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Carbon Nitrous Carbon‘dIOXIde Hydrofluo-
.. Methane, t - from biomass
Year dioxide, kt oxide, t rocarbons,
(Gg) (Mg) (Mg) used as a fuel, (M)
g g kt (Gg) g
2015 478,860 94433,433 8481,829 10,145 0,072
2016 641,350 91410,406 10010,735 6,516 0,053
2017 588,593 91874,963 8992,925 6,060 0,046
2018 396,124 90341,469 7499,580 5,610 0,047
2019 443,582 90799,957 7323,210 6,066 0,036
2020 482,581 90814,393 8868,846 5,889 0,033
2021 354,870 88726,296 6162,413 6,188 0,025
2022 461,263 84049,126 6850,167 6,228 0,026

Source: Environmental Protection Agency and Statistical Office of the Republic of Serbia

Table 1 shows greenhouse gases emissions in agricultural sector in Serbia
during the period from 2010 to 2020. As can be seen from the table the emis-
sion of carbon dioxide and carbon dioxide from biomass used as a fuel have
been increased during the observed period, while methane, nitrous oxides and
hydrofluorocarbons emissions have decreased in the observed period.

Table 2. All pollutants emissions in agricultural sector in Serbia

Nitrogen a’::\c;n\;ggiihl-e Sul- Partic- Partic- Carbon Am-

Year oxides, organic phur ulates < ulates < mon- monia,

t(Mg) compounds, oxides, 2.5um, 10um, oxide, t(Mg)

t(Mg) t(Mg) t(Mg) t(Mg) t(Mg)

2008 12505,188 5940,844 63,100 382,742 6108,448 1822,434 | 23604,006
2009 16655,869 6155,199 47,461 420,598 6065,045 2009,987 | 27931,578
2010 9875,650 5893,760 82,279 377,130 5995,334 3662,466 | 20171,973
2011 11454,237 5862,450 42,862 392,778 6010,553 2961,227 | 21238,592
2012 17214,422 5810,545 53,431 479,290 5976,183 2167,628 | 25984,512
2013 15959,575 5885,845 45,730 485,251 6037,041 1500,030 | 24206,085
2014 9761,333 5761,970 19,405 365,226 5958,354 764,466 | 19791,153
2015 10277,585 5742,431 19,984 365,519 5904,556 771,273 | 20376,477
2016 12688,974 5637,834 31,270 364,839 5851,977 774,920 | 22772,805
2017 11987,572 5577,933 42,664 375,641 5844,884 848,295 | 21475,452
2018 8116,166 5676,954 38,254 371,036 5930,738 781,522 | 16775,242
2019 7723,905 5631,706 37,420 357,888 5903,716 701,535| 16432,382
2020 10775,401 5687,427 43,317 379,038 5957,543 820,623 | 20016,575
2021 6556,264 5600,814 47,261 392,870 5958,164 914,332 | 13999,286
2022 8865,989 5506,354 52,482 404,422 5934,324 990,993 | 16038,976

Source: Environmental Protection Agency and Statistical Office of the Republic of Serbia
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Table 2 shows all pollutants emissions in agricultural sector in Serbia during
the period from 2010 to 2020. As can be seen from the table the emission of
particulates < 2.5um have been increased during the observed period, while
emission of nitrogen oxides, non-methane volatile organic compounds, sul-
phur oxides, particulates < 10um, carbon monoxide and ammonia have de-
creased during the observed period.

Results and discussion

What is clearly evident from the available data is a strong positive correlation
(0.734051) between the level of GDA and environmentally related (ERL)
taxes from the agricultural sector during the period from 2008 to 2022. This
indicates that as GDA increases, the collection of environmental taxes also
rises. The productivity of agricultural activity was measured based on the
most widely produced crops: wheat, maize, and soya (yield, t/ha). There is
a very weak positive correlation (0.221674) between wheat productivity and
environmentally related taxes, suggesting a weak relationship between the
two variables. Similarly, the correlation between maize productivity and en-
vironmentally related taxes is very weak and negative (-0.04785), also indi-
cating a weak connection. An identical situation is observed when examining
the correlation between soya production and environmentally related taxes,
where a very weak positive correlation (0.102745) is noted. The general con-
clusion that can be drawn is that the yields of the observed crops are not sig-
nificantly related to environmentally related taxes.

When examining individual greenhouse gas emissions in the agricultural sec-
tor in Serbia, there is a strong positive correlation (0.787839) between carbon
dioxide emissions and ERL taxes, indicating that the two variables move in
the same direction. This suggests that as the collection of environmentally
related taxes increases, carbon dioxide emissions also rise, implying that the
observed taxes are not effective in reducing carbon dioxide emissions. A weak
negative correlation (-0.40777) is observed between ERL taxes and methane
emissions, suggesting that these variables move in opposite directions, but
the relationship is weak. A very weak positive correlation (0.168499) is found
between ERL taxes and nitrous oxide emissions, indicating that the varia-
bles move in the same direction, though the connection between them is very
weak. A moderate positive correlation (0.587306) is observed between ERL
taxes and carbon dioxide emissions from biomass used as fuel, suggesting
that these variables move in the same direction, with a moderate strength of
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association. Finally, a very weak negative correlation (-0.00967) is found be-
tween environmentally related taxes and hydrofluorocarbon emissions, indi-
cating that the two variables move in opposite directions, but the relationship
between them is extremely weak.

When examining individual pollutant emissions in the agricultural sector in
Serbia, a variety of correlations with ERL taxes are observed. There is a very
weak negative correlation (-0.11478) between nitrogen oxides emissions and
ERL taxes, suggesting the two variables move in opposite directions, but
with a weak relationship. Similarly, a strong negative correlation (-0.63541)
is found between non-methane volatile organic compounds emissions and
ERL taxes, indicating a strong inverse relationship. A similar strong negati-
ve correlation (-0.67822) is observed for sulfur oxides emissions, showing a
strong inverse trend with ERL taxes. In contrast, particulate matter <2.5pum
emissions exhibit a very weak negative correlation (-0.02828) with ERL ta-
xes, implying a minimal inverse relationship. However, a stronger negative
correlation is found between particulate matter <1Oum emissions and ERL
taxes (-0.75924), suggesting a significant inverse association. Carbon mono-
xide emissions also show a strong negative correlation (-0.76562) with ERL
taxes, indicating the variables move in opposite directions with a robust rela-
tionship. Finally, ammonia emissions display a very weak negative correla-
tion (-0.23501) with ERL taxes, indicating a weak inverse relationship. These
correlations are assessed according to the guidelines of Hinkle et al. (2003)
and Evans (1996).

Conclusion

When examining individual greenhouse gas emissions in the agricultural sec-
tor in Serbia, a strong positive correlation (0.787839) is observed between
carbon dioxide emissions and ERL taxes, indicating that both variables move
in the same direction. This suggests that as the collection of environmentally
related taxes increases, carbon dioxide emissions also rise, implying that the-
se taxes are not effective in addressing carbon dioxide emissions.

When considering the emissions of all pollutants in the agricultural sector, a
strong negative correlation (-0.63541) is found between non-methane volati-
le organic compounds emissions and ERL taxes, indicating that these varia-
bles move in opposite directions, with a strong inverse relationship. A similar
strong negative correlation (-0.67822) exists between sulfur oxides emissions
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and ERL taxes, suggesting an inverse relationship between the two variables.
A strong negative correlation (-0.75924) is also observed between particulate
matter <10 um emissions and ERL taxes, indicating a significant inverse rela-
tionship. Likewise, carbon monoxide emissions show a strong negative cor-
relation (-0.76562) with ERL taxes, further indicating that the two variables
move in opposite directions with a strong association.
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AUTONOMYOF WILL AND DISPOSAL
OF AGRICULTURAL LAND?*

Ljiljana Rajnovié?, Snezana Cico®

Abstract

Autonomy of the will is the basic principle of the law governing the matter
of contract law. The autonomy of the will is a confirmation of the existence
of subjective civil rights, but also a guarantee of the position and role of the
will of the individual in the establishment, change and termination of sub-
Jective civil rights. This would mean that the contracting parties conclude,
change and terminate their contractual relations of their own free will. The
widest freedom of contract exists when the object of disposal is private prop-
erty. However, this freedom is not limitless, but must be within the limits of
coercive regulations, public order and good customs, which limits are quite
wide depending on the subject of the contract. Certain restrictions exist in
the disposal of agricultural land. The paper analyzes the influence of auton-
omy of will on the disposal of agricultural land in private ownership. On the
one hand, agricultural land is an asset of general interest in the Republic of
Serbia, and on the other hand, there are general rules of freedom of disposal
of private property, but this freedom is limited in specific cases, considering
the status of an asset of general interest. Autors believe that the state benefits
from goods of general interest and the owner bears the risk. That is why the
state should make an additional contribution, by reducing the risk of agricul-
tural land owners with safe subsidies so that both parties benefit.

Key words: autonomy of will, agricultural land, good of general interest,
restrictions on disposal, natural law.
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Introduction

Regulation of obligation relations in any social system, depending on the na-
ture of the system and the interest that is to be achieved, gives the legislator
two possibilities. If it concerns interests and relationships that can only be
protected by a specific legal solution and its strict application, the legislator
opts for imperative coercive norms, which the contracting parties must re-
spect. But, if the interests and relationships are not such that they need to be
protected by an imperative legal norm, then the contracting of the business
relationship is completely left to the interested parties (legal vacuum) or is
regulated by dispositive norms of the law that only substitute the will of the
contracting parties if it is not expressed otherwise in the mutual contract.
Therefore, in this case, the primary importance is the will of the contracting
parties in relation to the will of the legislator prescribed by laws (Perovi¢, S.,
1995). Such norms are mostly contained in the Law on Obligations of the
Republic of Serbia (ZOO).

Every legal system in the field of obligations allows the contracting parties
a greater possibility to regulate their relations themselves, of their own free
will, but always within the limits established by law. The principle of the
dispositive nature of the provisions of the law regulating this area is accepted
in the modern world as ruling, where the will of the contracting parties, as a
rule, has a dominant character. The agreement of the contracting parties on
the content of their relationship is the law for the parties that concluded it.

In accordance with that principle, the law of Serbia expressly prescribed that
the provisions of that law are complementary in nature. This means that the
dispositive legal norms are applied only if the contracting parties, within the
permissible limit of autonomy of will, have not determined otherwise (ZOO).

Every legal system allows the freedom of contractual regulation of business
relations, but also foresees a limit to which the freedom of the contracting
parties can extend. This means that this freedom is never absolute and un-
conditional, so we can only talk about its broader or narrower frameworks of
application. Freedom of contract is opposed by the general rules of the social
order, the nature and framework of which depend on the nature and character
of the basic principles on which a social system rests (Markovi¢, R., 2014).
The principle of freedom to regulate contractual relationships in Serbia is
limited by one traditional provision according to which contractual parties
in contractual relationships are free to regulate their business relationships in
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accordance with their will within the limits of compulsory regulations, public
order and good customs (Perovi¢, S., 1995).

When it comes to limiting the freedom of contract, through a generally ac-
cepted norm, it can be said that it is a theory of public order, which first ap-
peared and developed in the French doctrine. This theory can be understood
as a general theory about the limits of freedom of contract, regardless of the

term used to denote that limit in the codes of individual countries (Markovi¢,
R., 2014).

In Serbia as well, public order and its protection are in the foreground. Public
order can be described as a set of institutions and certain regulations, whose
role is primarily to protect the general interest of a society. It is necessary
to point out that the institution of public order is of a relative nature and
therefore subject to invisible changes in every society, including Serbian so-
ciety. Namely, on the question, what is public order, different legal systems
give different answers, depending on special circumstances and relationships
(Gounot, E., 1912). Closely related to the institutions of public order are the
rules of business ethics and good behavior.

Finally, the autonomy of the will is also limited in relation to the inviolability
of concluded contracts. The courts, recognizing the occurrence of a change
of circumstances (clausula rebus sic stantibus), allow, in addition to his com-
pensation, the termination of the contract. The injured party is not obliged
to remain with the contractual relationship (pacta sunt servanda), but may
request termination of such contractual relationship.

The problem raised in this paper is the relationship between the state and busi-
ness entities (legal or natural persons) in the field of agriculture, interested in
achieving business goals with their own property, using their property, agricul-
tural land and agricultural products. The goal of every business entity is to use
and dispose of'its assets in order to gain profit (Penner, J. E., 1997). The goal of
the state, as one of the constituents, is also to realize the profit of economic en-
tities so that it, the state, would realize its benefit in a sociological sense from
public revenues from the operations of economic entities. In this regard, the
owner of the property and/or capital participates in all business results - he re-
ceives the realized profit or, unlike all other constituents, he bears the only risk.
The fact that the economic results of a business entity’s operations are reflected
directly in its assets is one of the key levers of entrepreneurship and motivation
for investing capital in business: viewed in the relationship between the state
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on the one hand and the owners of agricultural land and products as means of
labor on the other, there is no socialization losses and participation in profits.
Success in business is shared by all constituents, and failure “happens” only to
the owner of agricultural land, i.e. capital.

The main goal of this paper is to show the possibilities of well-regulated rela-
tions between the state and the owner of agricultural land as goods of general
interest and/or agricultural products whose disposal, as well as the free dis-
posal of certain agricultural products, is limited by imperative norms, against
the general principle of autonomy of will prescribed by the ZOO.

Methodology

In order to collect and evaluate relevant information, the following methods
were used:

e analysis of several cases in practice - agricultural producers in the
territory of Srem,

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

The research was conceived as a theoretical-empirical one, which decided to
apply basic analytical and synthetic methods in the theoretical part, and in the
empirical part, the survey method.

During the preparation of the theoretical part, numerous modern scientific
and professional literature, as well as practical experiences, were consulted
through the research of foreign and domestic literature that deals with the
issues of autonomy of will, property rights and the state as a person interest-
ed in the sustainable operation of economic entities and the management of
goods of general interest.

The authors conducted a survey in which ten representatives of companies
and larger agricultural holdings in the territory of Srem, who have 3 or more
employees and have been in business for more than ten years, participated,
which implies that they have sufficient knowledge about the activity they are
engaged in. The goal of the survey was to determine the position of farmers
and processors of agricultural products in the situation of restrictions on the
distribution of their property by the state.
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All properties that have been reached through research have been classified, in
order to point out important connections and relationships, and by the method
of comparison, we have learned about the desired goals, ways and directions
of cooperation between the owners of goods of general interest and the state.

Bearing in mind the strategic importance of agriculture in the RS and the fact
that the relationship between the state and the owner of agricultural land as a
good of general interest synergistically connects several components - eco-
nomic, political, social, legal and environmental issues, the main hypothesis
of this work is based on the assumption that the relationship between of the
state and owners of goods of general interest can be arranged in such a way
that they serve to increase the competitiveness of agriculture in the Republic
of Serbia and, in particular, to redistribute risks.

Research results
The interest of the property owner of agricultural land

Analyzing data obtained from representatives of companies and larger agri-
cultural holdings in the territory of Srem, it can be concluded that they are not
satisfied with compensation from the state in a situation where, due to certain
circumstances, it limits the prices of their goods and services. Compensation is
not paid in an adequate amount, it is not paid in a timely manner, nor can they
affect the amount of compensation. They believe that in such cases the risk of
working on their own property is borne only by the owners of the property.

The right to property is considered both a natural and a personal right, guaran-
teed by the Constitution of the Republic of Serbia and other regulations. Proper-
ty rights aim to achieve human dignity by ensuring the economic independence
of individuals (Paunovi¢, Krivokapi¢, Krsti¢, 2018; Kulji¢, T., 2016). In order
to exercise economic rights, the state has the right to intervene in economic life,
protecting the economically weaker from the economically stronger in order to
avoid abuses and unwanted consequences of the liberal economy.

When it comes to the autonomy of the will, in recent times the maxim *“the
individual acts, and the right commands” is increasingly present. This means
that, compared to the long history when the autonomy of the will was much
more dominant, something is still changing, in terms of the circumstances and
the extent of the autonomy of the will. The limitations of the autonomy of the
will are numerous and constantly increasing.
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It is true that the individual will must necessarily give way to somewhat high-
er social values that would be in the interest of all, but not to the detriment
of the individual, the owner of his own property, but the state is obliged to
provide means in order to completely eliminate the risk of the owner of pri-
vate property (Penner, J. E., 1997). The dogma of absolute independence and
independent limitation of the human will will experience new blows and will
be increasingly endangered. The opinion that the will is in the service of the
law, and not the law in the service of the will (thering), will easily penetrate.
The will is also increasingly attributed a social function, and is even consid-
ered as an instrument for the realization of a social function.

Every business, regardless of whether it is carried out by a natural or legal per-
son, is only at first glance an idyllic system that has one interest, the interest of
the property owner. However, the fact is that every business is full of conflicts
and different interests towards the internal and external world (Vasiljevi¢, M.,
2013). It is inevitable that there are multiple interests, and certainly the risks of
the constituents: the interest of shareholders, creditors, employees, the interest of
the management, the company itself, the interest of society in the sociological
sense (of the state).

There is no doubt that the main interest of property owners is to secure profits,
which, however, in most of the world in the last few decades has been limited by
moral aspects. Therefore, it can be concluded that “the interest of business is the
totality of all individual interests of all constituents.” In this totality, the interest
of the owner of the property (capital) is certainly primary, that is, in the first
place, but in any case it is not the only interest.

Agriculture is extremely important for the Republic of Serbia and its citizens.
Double requirements are constantly placed before it: it needs to find a way to
produce quality food for the population, at the same time to take care of environ-
mental protection, so that the fulfillment of these requirements by persons en-
gaged in agriculture is constantly under scrutiny, users, the public and the state.

The state can implement extraordinary intervention measures in this area for
the effective and timely prevention, i.e. elimination of market disturbances
caused by a significant increase or decrease in prices on the domestic or for-
eign markets or other events and circumstances that lead to or threaten to lead
to significant disturbances in the market, in order to protection of the living
standard of the population. But he cannot implement the mentioned measures
to the detriment of the owner of the property, but must compensate him.
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In Serbia, the government’s measures, such as the one banning the export of
flour and wheat, have damaged millers and farmers. It happens that the state,
due to the economic crisis and the low standard of living of citizens, passes
regulations on limiting the prices of agricultural products or their products to
the detriment of producers. That is why those business entities should receive
adequate and timely compensation from the state that would provide them
with sustainable business, not only so that they would have the interest and
motive to produce what is expected of them and thereby fulfill the state’s
obligation to the citizens, but that the service realistically compensates so
that they do not bear the business risk. We need to find a fair solution on com-
pensation for farmers, millers and others in the same position, which will not
suffer either the budget or the socially vulnerable categories.

Sustainable business and state responsibility

Globalization, as a process that marked the end of the twentieth century,
helped the world to understand how business operations of economic entities
affect not only the individual, but also the immediate environment and the
global ecosystem. The day we realized that we operate in a global village, we
also began to understand the complicated connections between customers,
suppliers, local communities, the state, the environment and our own success.

Thanks to the media, and especially the development of the Internet, the plan-
et has become aware of the challenges that stand in the way of its sustainable
development and survival. Thus, today, a responsible attitude towards em-
ployees, citizens and the environment is demanded not only from govern-
ments but also from private companies.

The imperative of sustainable business is not just a question of altruism. It is
primarily a question of the physical survival of individuals and companies in
a world of limited resources. The adoption of a sustainable business model
enables business entities not only to survive in conditions of limited resources
and to develop continuously and in the long term (World Business Council
for Sustainable Development, 1998), and the state’s living income and the
performance of its functions that the Constitution mandates.

Therefore, socially responsible business is actually a derivative of sustain-
able development. The materialization of sustainable development requires
a change in behavior patterns in all segments of activity of all economic en-
tities, and above all the state as the creator of behavior on the market, that
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is, a fundamental revision and change of values (Drljaca, 2012). Therefore,
the state is obliged to assume the full risk that it imposes on other economic
entities in the performance of its functions.
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Conclusion

A little less than a century ago, scientists correctly concluded 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 that the right to property has been deprived of its unlimitedness for
a long time, primarily for the purpose of protecting the public interest. Due to
such a changed understanding, property no longer represents an absolute, un-
limited right. There is, however, no general agreement on where the border is
that the state must not cross, especially in cases of deprivation or reduction of
property rights. The authors believe that in numerous procedures to limit the
disposal of the property of farmers and processors of agricultural products,
the state crossed the limit of its powers in a negative sense and significantly
damaged the rights of persons with inadequate compensation for their risk.

The importance of agriculture for the economy of Serbia, for people and the
environment is undoubtedly great. The state should provide a safer environ-
ment for agricultural production and more intensive development of the ag-
ricultural sector.

Considering the obligation of socially responsible behavior in all, including
in this case, 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 consci-
entiousness and fairness in cases before above all, limiting the rights of the
agricultural producer related to the disposal of their product, but also fair
compensation up to the assumption of full risk.
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ANALYSIS OF ENVIRONMENTAL EXPENSES
IN ROMANIAAND SERBIA

Maria Claudia Baicu*

Abstract

This discussion encompasses ~Analysis of environmental expenses in Roma-
nia and Serbia”, reduction of greenhouse gas emissions, and carbon foot-
print. The analysis of ecological spending in Romania focuses on assessing
the costs associated with environmental protection and natural resource ma-
nagement, including government spending, private sector investments, and
European funds allocated for ecological projects. Romania has implemented
various policies to improve resource management in alignment with sustai-
nable development objectives. Studies on these expenditures examine their
impact on the economy and society, as well as the efficiency of fund utilization
in environmental projects.

Key words: emissions, environmental expenses, carbon footprint.

Introductiom

The present study entitled ,,Analysis of environmental expenses in Romania
and Serbia” looks at aspects such as Romania’s expenses allocated to funds
for environmental protection, the reduction of greenhouse gas emissions, and
the carbon footprint. A detailed analysis of environmental spending is neces-
sary to see the effect on the health of the population and the economy and also
to find effective strategies to solve the problems facing the country. Redu-
cing greenhouse gas emissions is an essential objective in combating climate
change. From a climate point of view, Romania adopts a strategy to reduce
greenhouse gas emissions, which aims to reduce them by 99% by 2050. (Mi-
nistry of Environment, Waters and Forests, 2023)

Serbia has addressed policies and regulations to protect the environment, such
as the ,,National Strategy for Sustainable Development,” which aims to pro-
tect the environment and promote more efficient resource use by integrating
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sustainable development principles in all economic sectors. These policies
are essential to promoting a more sustainable future. (Ministry of Environ-
ment, Waters and Forests, 2024)

Strategies and measures applied to achieve sustainable
development goals

Reducing greenhouse gas emissions is an essential objective for combating
climate change. The following measures, combined with public awareness
and education, can make a significant contribution to reducing greenhouse
gas emissions. Some several strategies and measures that can be implemented
to achieve this goal:

1. Energy efficiency: Improving energy efficiency in buildings, industry, and
transport can significantly reduce energy consumption and, implicitly, gas
emissions.

2. Renewable energy sources: Promoting the use of solar, wind and hydro-
power helps to replace fossil fuels, which are the main source of CO2 emis-
sions.

3. Sustainable transport: Encouraging the use of public transport, bicycles,
and electric vehicles helps reduce emissions from the transport sector.

4. Sustainable agriculture: Agricultural practices that reduce the use of che-
mical fertilizers and pesticides, as well as efficient management of agricultu-
ral waste, can decrease gas emissions.

5. Forest Conservation: Forests play a crucial role in absorbing carbon dio-
xide. Protection and reforestation help reduce emissions.

6. Policies and Regulations: Implementation of strict environmental policies
and regulations that limit industrial emissions is essential to ensure complian-
ce with environmental standards.

Econometric analysis of environmental expenditures
in Romania and Serbia

For the two countries we created an econometric model where we analyzed
the environmental expenses from 2008 to 2022, except for Serbia where we
found data up to 2017.

338



Figure 1. Evolution of environmental expenses
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Source: Own processing based on the data provided by Tempo Online

According to the analyzed data, the environmental expenses in Serbia are
higher than those in Romania during the years 2008-2017.

Figure 2. Correlogram of environmental expenditures in Serbia
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The correlogram indicates the trend and seasonality of the data evolution. For
the correlogram made for the datasets, we have recorded seasonality because
it does not fall within the limits imposed by the dotted lines.
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Figure 3. Correlogram of environmental expenditures in Romania
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The correlogram indicates the trend and seasonality of the data evolution.
For the correlogram made for the data sets, we have no seasonality recorded
because it falls within the limits imposed by the dotted lines. In addition, the
autocorrelation over 12 lags is shown.

Figure 4. Stationarity testing with the Augmented Dickey-Fuller test in Romania
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Figure 5. Testing stationarity with the Augmented Dickey-Fuller test in Serbia
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In Figures 4 and 5 we performed the test with the level of the first difference,
we obtained a probability lower than 0.05 and demonstrated the stationarity
of the data.

Figure 6. Heteroscedasticity testing of residuals
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The probability of the F-statistic of 0.1312 is > 0.05. Therefore, the homosce-
dastic character of the residuals appears, which is why, from the perspective
of this test, the model is validated.

Homoscedasticity of residuals is required for model validation.
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The homoscedastic character of the residuals indicates a constant variation of
the errors, the appearance of the character validates the econometric model
for the chosen variables.

Conclusion

The analysis of environmental expenditures in Romania and Serbia highlights
the significant differences in the two countries’ approaches to environmental
management and resource allocation. Romania, with a better-defined legis-
lative framework and a deeper integration of environmental policies in the
national strategy, has demonstrated a tendency to increase investments in eco-
logical projects. On the other hand, Serbia, although in a process of alignment
with European standards, still faces challenges in mobilizing the financial
resources necessary for the effective implementation of environmental poli-
cies. This comparison underlines the importance of a coherent and sustaina-
ble strategy in the management of environmental expenditures, which contri-
butes not only to the protection of the environment but also to the sustainable
economic development of both countries.

Following the analysis of the statistical data, we created an econometric model
with two variables, namely the environmental expenses in Romania and the
environmental expenses in Serbia. Following the analysis of the environmen-
tal expenses in the 2 countries from 2008 to 2017, respectively 2022, we found
that the analyzed model is a valid one that can be applied in reality. We made
this conclusion following the analysis of the White Test (Heteroscedasticity
testing of residuals) where the probability of the F-statistic of 0.1312 is > 0.05.

Therefore, the homoscedastic nature of the residuals appears, which is why,
from the perspective of this test, the model is validated. Homoscedasticity of
residuals is required for model validation. Following the application of the
model and in reality, Romania will achieve neutrality by 2050, and Serbia
will achieve the goals of sustainable development.
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MARKETING RESEARCH ON CONSUMER’S
PREFERENCES FOR CHOCOLATE

Maria Carina Grosu®, Bogdan Alexandru Rateacd?, lonut Stefan Amuza®

Abstract

The study explores various approaches to marketing research and their role
in developing effective strategies. It analyzes how marketing research aids in
understanding consumer needs and expectations within the dynamic chocolate
market. Key marketing research frameworks are examined, highlighting their
significance in uncovering both overt and latent consumer needs. Focusing
specifically on the Romanian chocolate market, the research evaluates current
supply and demand while investigating the economic, socio-cultural, and indi-
vidual factors that influence consumer behavior. Additionally, a case study on
consumer preferences delves into the impact of pricing, branding, packaging,
and advertising on purchasing decisions. The findings provide valuable insi-
ghts that can inform more effective marketing strategies and enhance align-
ment with evolving consumer expectations in this competitive landscape.

Key words: marketing research, chocolate market, consumer preferences.

Introduction

Marketing research aims to gather information about the desired customer
profile and the broader market to guide the organization’s strategy when laun-
ching products into the market. This investigation may involve gathering data
from current or former customers, consumers in the target market segment, or
even analyzing the marketing activities of competitors (Kolb Bonita, 2008).

1 Maria Carina Grosu, Marketing research on consumers preferences for chocolate, Stu-
dent, The Bucharest University of Economic Studies, Bucharest, Romania, telephone
number: +40760481357, e-mail: grosumaria2 | @stud.ase.ro

2 Bogdan Alexandru Rateaca, Marketing research on consumers preferences for chocolate,
Student, The Bucharest University of Economic Studies, Bucharest, Romania, telephone
number: +40748631683, e-mail: ratcacabogdan2 1 (@stud.ase.ro

3 lonut Stefan Amuza, Marketing research on consumers preferences for chocolate, Stu-
dent, The Bucharest University of Economic Studies, Bucharest, Romania, telephone
number: +40724713265, e-mail: amuzaionut2 | @stud.ase.ro

345



The marketing research involves a wide variety of objectives, including esti-
mating the market potential for new or existing products, analyzing consumer
reactions to existing products on the market, assessing market conditions and
trends, identifying the causes of failure of products on the market, finding the
most effective methods of distributing products to consumers, understanding
the types of consumers and the factors influencing their purchases, obtaining
feedback and suggestions for product improvement, assessing the strengths
and weaknesses of competitors, analyzing marketing problems, identifying
appropriate methods of product distribution, and analyzing how consumers
react to product packaging (Beall Anne, 2022).

In marketing strategies, marketing research plays an essential role, offering
multiple advantages. It helps to generate business ideas, providing insight
into the target market and relevant factors for next steps. It also provides a
wide range of concepts to choose from and facilitates the development of
concepts for business, resolving common business obstacles. Marketing re-
search provides up-to-date information on market trends, which are essential
in the context of rapid change and provide valuable input for future marketing
strategies. It can also be used to test the results of market research and to
target marketing actions to generate sales (Hawkins, Del 1.; Mothersbaugh,
David L., 2010).

The characteristics and roles of marketing research include the following
categories such as data collection which involves extensive research and
obtaining relevant data related to different areas of marketing such as con-
sumer behavior, products, sales, distribution channels, pricing, advertising
and logistics. Another characteristic of marketing research is the systematic
method, because marketing research must be conducted in an organized and
planned way following a well-defined structure rather than random or chaotic
action.This systematic method is also made up of two subcategories such
as objectivity and structured process (Foxall, Gordon; Goldsmith, Ronald;
Brown, Stephen, 2003).

There are two main categories of market research depending on the objecti-
ves of the organization. First, companies have to decide whether to conduct
primary or secondary research. Second, the researcher has to choose between
using quantitative or qualitative methods. The four types of market research
are: primary market research, secondary market research, qualitative research
as well as quantitative research (Kallol Das, 1994-2006).
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Market Analysis
Chocolate market in Romania

According to available data in Romania there are 646 companies registered
in the trade register, having as their activity the manufacture of chocolate,
cocoa products and sugar products. The number of economic agents in this
sector is 289, representing only 0.01% of the total number of economic agents
in Romania. The total turnover recorded by the firms involved in chocolate
manufacturing according to the statistical data provided is 874.5 million lei,
representing 198.8 million euro, accounting for 0.04% of the total turnover in
Romania (Table 1).

The average number of registered employees is 3,396 persons, which reflects
a percentage of 0.08% of the total number of employees in Romania, and the
total profit registered is 72.8 million RON, representing 16.5 million euro, the
net percentage being 0.03% of the net profit realized in Romania.

Table 1. Top 5 Romania chocolate companies in 2023

No.

Company

Name

Turnover

(lei)

Profit
(ei)

Income

(lei)

Costs

(lei)

Number of

Employees

KANDIA
DULCE SA

195.753.061

12.484.044

201.069.005

185.705.545

413

MONDELEZ
ROMANIA
S AL

679.329.330

6.392.182

678.565.713

670.628.162

131

HEIDI
CHOCOLAT
SA

104.336.973

3.177.151

106.357.486

102.566.496

264

FERRERO
ROMANIA
SRL

1.214.041.058

16.971.441

1.217.070.818

1.195.966.175

75

NESTLE
ROMANIA
SRL

1.225.899.179

91.465.170

1.240.388.187

1.130.466.220

552

Source: https.//'www.topfirme.com/

The analysis of the financial data expresses a semi-figurative diversity among
the firms in the industry. Nestle Romania SRL stands out with the highest
turnover, while Ferrero Romania SRL registers the highest profit. Mondelez
Romania S.A. stands out for its considerable turnover, given that it has a
smaller number of employees, while Kandia Dulce S.A., with a significant
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turnover, maintains a notable balance between income and expenses. Heidi
Chocolat S.A. completes the top of the list, in an intermediate range, with a
high turnover and a considerable profit. The data reveal not only the magnitu-
de of operations, but also the diversified financial performance of firms within
the Romanian chocolate industry.

Kandia Dulce Joint-stock Company

Kandia Dulce S.A., based in Bucharest and part of Mondelez International, is
a leading chocolate manufacturer known for its long history of high-quality
sweets and a diverse product portfolio featuring various chocolate flavors.

Mondelez Romania Joint-stock Company

Mondelez Romania S.A., a subsidiary of Mondelez International, offers a di-
verse range of products under brands like Milka, Toblerone, and Cadbury,
continuing a legacy of quality since the early 1900s.

Heidi Chocolat Joint-stock Company

Heidi Chocolat S.A., part of Heidi Chocolat AG, is a leading Romanian cho-
colate producer known for its quality and diverse range, including milk and
dark chocolate, pralines, and candies. Established in the 1990s, it has built a
strong reputation for innovation and safety standards.

Marketing mix - product policy and pricing

Table 2. Kandia s product range

No. Product name Quantity (grams) | Price (lei)
1. Rom - White chocolate bar with 44 2,79
peanuts and salted caramel
2. Kandia Chocolate bar with 46 2,29
brandy and orange cream
3. Laura praline filled with 138 7,69
chocolate cream

Source: https://www.cora.ro
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Table 3. Mondelez product range

No. Product name Quantity (grams) | Price (lei)
1. Milka chocolate with Alpine 100 4,59
milk and strawberry flavor
2. Africana Peanut Chocolate 90 4,39
3. Poiana Chocolate with 90 3,95
strawberry cream

Source: htips://www.auchan.ro/

Table 4. Mondelez product range

No. Product name Quantity (grams) | Price (lei)
1. Heidi Milk chocolate whith 80 8,09
strawberry flavore
2. Heidi Hazelnut praline 100 16,39
3. Heidi Fruits Lover Mix 315 50,46

Source: https://www.mega-image.ro/

Distribution policy

Kandia Dulce S.A. products are marketed through regional distributors, who
buy the goods from the central warehouse and then distribute them to small
shops and warehouses. It has chosen to adopt an intensive distribution strate-
gy, which involves supplying products through as many outlets as possible.
The company currently works with a total of 44 exclusive distributors and has
plans to expand its distributor network.

Mondelez Romania S.A. distributes its wide range of products through a ne-
twork of over 44 regional distributors, supplying small shops, local warehou-
ses, and large hypermarkets like Carrefour, Metro, and Selgros. This intensive
distribution strategy aims to maximize market coverage and ensure product
availability across numerous retail locations. The company plans to expand
its network of exclusive distributors to further enhance accessibility and meet
the diverse preferences of Romanian consumers.
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Heidi Chocolat S.A. ensures the availability of its chocolate products across
a wide range of sales channels, including stores and supermarkets, aiming to
reach a diverse consumer base. The company collaborates with distributors
and partners to streamline product distribution nationwide, maintaining ac-
cessibility for customers. This extensive distribution model supports Heidi’s
market presence and leadership in Romania’s chocolate industry, with a focus
on timely delivery and consistent quality.

Promotion policy

Kandia Dulce S.A. has adopted a strategy to promote its products and image,
which involved different options, such as market information strategy, strate-
gy to stimulate demand, differentiation of the offer, but also to stabilize sales.

Over the years, Mondelez Romania S.A. has chosen to use various promotio-
nal strategies to make its products known to consumers. These strategies have
involved marketing and advertising campaigns as well as online communica-
tion through the website (www.mondelez.ro).

Heidi Chocolat S.A. promotes its products through TV, radio, print ads, and
online marketing on social media and its website. The company also offers
regular promotions, like discounts and special packaging, to attract and retain
customers. By participating in events and focusing on product innovation,
Heidi Chocolat S.A. strengthens its position in Romania’s chocolate market.

Financial Data

Table 5. Financial data of Kandia in the last 5 years

No. | Year | Turnover | FProfit [ Income Tty MNumber Average work
{lei) iy {beiy {lei} of productivity

Employees {lebemployed)

1. | 201% | 138470674 | 6.780.818 | 130,430, 154 | 133,668,366 445 i11.170.05
2. | 2019 | 153.568.327 | 7.277.510 | 154570467 | 147.592.957 456 336.772.65
3. | 2020 | 141.443.629 | 6309308 | 160629405 | 154.130.316 432 327.415.81
4. 2021 160626530 | 7591678 | 159336596 | 150.259.942 L 05,622 .55
5. | 2022 | 195.733.061 | 12.484.044 | 201069005 | 185,705,545 413 473.978.30

Source: https://www.topfirme.com/
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Between 2018 and 2022, the company experienced significant fluctuations
in turnover and net profit. Turnover initially grew by approximately 41% in
2019, followed by a decline in 2020. 2021 saw a strong rebound with an in-
crease of approximately 13%, accompanied by an increase of approximately
20% in net profit. In 2022, turnover increased significantly, by approximately
22%, and net profit increased by approximately 65%. The average number
of employees varied slightly, with an initial decrease in 2020, followed by a
slight increase in 2021 and 2022.

Table 6. Financial data of Mondelez in the last 5 years

No. | Year | Turnover Profit Income Costs Number | Average work
(lei) (lei) (lei) (lei) of productivity

Employees | 1ej/employed)
1. | 2017 | 501.537.886 | 401.836 | 510.624.398 | 507.894.850 108 4.644.869
2. | 2018 | 568.711.705 | 4.677.482 | 571.474.264 | 565.066.966 115 4.945.319
3. | 2019 | 647.271.521 | 6.800.226 | 647.933.266 | 639.498.891 141 4.590.578
4. | 2020 | 628.588.471 | 6.523.737 | 740.856.750 | 686.465.225 132 4.762.034
5. | 2021 | 679.329.330 | 6.392.182 | 678.565.713 | 670.628.162 131 5.185.720

Source: https.//www.topfirme.com/

Between 2017 and 2021, the company saw significant growth in its turnover,
increasing from 501.5 million lei in 2017 to 679.3 million lei in 2021, represen-
ting an approximate 35% rise. Net profit peaked in 2020 at around 46.5 million
lei, while total revenues surged to 740.9 million lei that same year, with expen-
ses consistently ranging between 670 and 680 million lei. These figures indicate
a positive financial evolution for the company, marked by substantial increases
in turnover and revenue, alongside notable fluctuations in net profit in 2020.

Table 7. Financial data of Heidi in the last 5 years

[ Mo, | Year | Turmover | Profit |  Income | Costs | Number of | Average work
| | (Red) e e ) I*‘r“"""'“"" {;m‘:;;:‘:;)
1. | 2018 | 103.043.107 | 3.066.11% | 109.172.408 | 105.701.810 404 255.057
[ 2. 12019 102.483.806 | 2.925.078 | 105.427.414  108.352.492 | 382 |  268.282
["3 T20207 88.787.316 | 1.678.689 | 95.713.098 | O4.008413 | 300 | 295958
[ 4. 2021 91.234.945 | 1.713.828 | 94.316.160 | 92.299.654 | 282 |  323.528

5.

20227 104.336.973 | 3.177.151 | 106.357.486 | 102.566.496 | 264 |  392.216

Source: https.//www.topfirme.com/
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Between 2018 and 2022, the company experienced significant fluctuations
in its financial performance, with turnover increasing slightly from 103.04
million lei in 2018 to 104.34 million lei in 2022. Net profit saw considerable
variation, dropping to a loss of -2.93 million lei in 2019 before recovering to
3.18 million lei in 2022, while total revenues decreased by 2.6% to 106.36
million lei that same year. Additionally, total expenses fell by approximately
3%, and the average number of employees declined by about 34%, reaching
264 in 2022.

Demand

Table 8. Average monthly expenditure on chocolate products for the main
social groups (lei)

No. Social categories 2018 | 2019 | 2020 | 2021 | 2022
1 Total 3.8 4,6 4,43 | 5,13 | 5.92
2 Employees 4,59 | 4,78 | 5,08 | 6,03 | 6,79
3 Self-employed in non-agricultural activities | 2,64 | 3,16 | 3,37 | 3.57 | 4.51
4 Farmers 2,33 | 2,61 | 2,94 | 2,84 | 3.84
5 Unemployed 2,08 | 2,67 | 3,14 | 2,62 | 3,37
6 Retired 3,36 | 3,63 | 4,09 | 4,64 | 5,33

Source: hitps.//insse.ro/cms/

Between 2018 and 2022, average annual expenses for chocolate products in-
creased by approximately 55%, reaching 5.92 lei in 2022. Salaried employees
saw a 48% increase in monthly spending, rising to 6.79 lei, while self-em-
ployed workers in non-agricultural activities experienced the highest percen-
tage growth of about 71%, reaching 4.51 lei. Farmers also showed significant
growth at around 65% to 3.84 lei, while unemployed individuals had a mode-
rate increase of 62%, totaling 3.37 lei, and pensioners, with higher-than-ave-
rage expenses, rose by approximately 59% to 5.33 lei in 2022.

Table 9. Average monthly expenses on the purchase of chocolate products by
residence (lei)

No. | Of residence | 2018 | 2019 | 2020 | 2021 2022
1 Total 3.8 4,06 4,43 5,13 5,92
2 Urban 4,46 | 4,65 4,95 6,15 7,01

Source: htips://insse.ro/cms/

352



Annual spending on chocolate products grew by an average of 56% between
2018 and 2022. In urban areas, expenses increased by 57%, reaching 7.01 lei
in 2022, while rural areas saw a 54% rise. This highlights a slightly higher
growth rate in urban areas, reflecting differences in purchasing behavior be-
tween urban and rural residents.

Table 10. Average monthly chocolate consumption

Year 2018 2019 2020 2021 | 2022

Quantity(Kg) | 0,197 0,2 0,206 | 0,216 | 0,216

Source: https://insse.ro/cms/

The evolution of the average monthly consumption of chocolate shows an
increase of about 10% over the whole period 2018-2022.The consumption
increased from 0.197 in 2018 to 0.216 in 2022, representing an increase of
9.6%. This modest but steady increase indicates an upward trend in chocolate
consumption over the past few years.

Conclusions

The detailed study of the chocolate market in Romania opens wide perspecti-
ves for the expansion of this sector, highlighting a marked inclination of Ro-
manian consumers towards chocolate consumption. This inclination is shaped
by several essential criteria, including excellence in quality, brand reputation,
an optimal balance between cost and value, as well as an attractive diversity
of products offered. At the beginning of the analysis, a variety of theories
and approaches in marketing research were examined, highlighting their fun-
damental importance in describing consumer behavior and precisely identi-
fying the needs and desires of the target audience. Emphasis was placed on
the critical role that market studies play in developing promotional strategies
tailored to the food sectors, with a particular focus on the chocolate segment.
These studies are essential in guiding strategic decisions in the industry, with
the goal of achieving a higher level of customer satisfaction and commerci-
al success for producers. The relationship between supply and demand for
chocolate was analyzed in detail, examining aspects related to distribution,
production, pricing structure, and consumer behavior. It was found that these
elements are significantly influenced by buyer preferences, resource access,
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and the socio-economic context. It was deduced that a detailed and compre-
hensive perception of the market is indispensable for creating effective mar-
keting strategies that respond to the dynamic needs of the chocolate sector.

Finally, to better detail consumer preferences and expectations, a compre-
hensive survey was conducted to evaluate various opinions regarding quality,
price, and appearance. The responses collected provided a valuable perspec-
tive on how different population segments, distinguished by gender, age, per-
sonal preferences, and income level, choose chocolate. This research offered
a more in-depth understanding of consumption trends and shaped a clearer
picture of consumer behavior in their relationship with chocolate products,
highlighting variations in preferences and expectations.
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THE ROLE OF NON-REFUNDABLE EUROPEAN FUNDS
IN INCREASING THE EFFICIENCY OF THE AGRI-FOOD
LOGISTICS SYSTEM

Mihai Catalin Maxin®, Emanuel Georgian Ruica?, Andrei Alin Miruta®

Abstract

Logistics, originally a military concept, has evolved to become a fundamental
aspect of many sectors, including agriculture and food production. This arti-
cle will explore the historical roots and contemporary applications of logis-
tics, pointing to its crucial role in increasing efficiency and competitiveness.
Through a comprehensive analysis of military studies and academic papers,
it examines the complex character of logistics and its impact on operational
effectiveness. The article also analyzes the evolution of logistics from the mil-
itary to the civilian domain, pointing out its importance in modern business
operations, particularly in supply chain management. In addition, it address-
es the challenges and opportunities related to logistics in the agri-food sector
in Romania, underlining the crucial role of European Union funds in support-
ing its development. By clarifying key principles and strategies, this article
provides insights into how logistics can be used to improve competitiveness
and sustainability in the agri-food sector.

Key words: logistics, EU non-reimbursable funds, agri-food.

Introduction

The term “logistics” has its origins in the military context of strategic impor-
tance during the Second World War. It is now widely accepted that logistics
is a key factor in the effectiveness of armed forces and has a significant in-
fluence on the outcome of global conflicts (Rear Admiral Henry E. Eccles
(Retired), 1953). Colonel Cyrus Thorpe’s contribution to the field defined
pure logistics as the science of theory and its application in military training,
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emphasizing the importance of separating theory from practice (Rear Admiral
Henry E. Eccles (Retired), 1953).

In the contemporary era, logistics plays a pivotal role in business operations,
particularly within the manufacturing and trade sectors, where it is instrumen-
tal in the management of supply chain resources (Cameron Hashemi-Pour
& David Essex, 2024). The effective management of logistics enables the
procurement, storage, and transportation of resources in a manner that is both
cost-effective and responsive to customer demands (Will Kenton, 2024). In
the context of natural gas, logistics encompasses the administration of trans-
portation infrastructure, which is vital for ensuring uninterrupted supply(Will
Kenton, 2024).

In Romania, the agri-food sector contributes 10% of GDP and employs over
2 million people (Fooddrink Europe, 2023). The modernization of this sector
is facilitated by European funds, which enable it to become competitive at the
European level (Nedelcu et al., 2023).

Competitiveness assessment of the Romanian agri-food sector

The study, entitled “The Competitiveness of the Romanian Agri-Food Sector
in Comparison with European Countries,” employs a comparative analysis to
examine the competitiveness of the Romanian agri-food sector vis-a-vis oth-
er European countries. It underscores the significant agricultural potential of
Romania, which benefits from a favorable climate and fertile soils that allow
for production diversification (Nedelcu et al., 2023). However, Romania has
yet to fully capitalize on the factors needed to increase competitiveness, in-
cluding investments in innovation, advanced technology, infrastructure, and
penetration of international markets (Fooddrink Europe, 2023).

In 2020, Mintenica Mariana Ciustea underscored the significance of Europe-
an non-reimbursable funds in facilitating the modernization of agricultural
operations through the provision of cutting-edge equipment and technologies,
as well as enhancing access to international markets. From 2014 to 2020, Ro-
mania received €8.128 million from the European Fund for Agriculture and
Rural Development, a sum that is nearly three times greater than that received
by Bulgaria. These funds were allocated to support farmers in enhancing the
quality and productivity of their products (Mintenica Mariana Ciustea (But-
naru), 2020).
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The benefits of non-reimbursable EU funds for
the Romanian agri-food sector

European non-reimbursable funds confer several advantages upon the agri-
food sector in Romania, facilitating the advancement of agricultural infra-
structure, the modernization of farms and an enhancement in their efficiency
and sustainability. The support provided by these funds for innovation and
research projects facilitates the implementation of advanced technologies
and modern agricultural practices, thereby enhancing the competitiveness of
the sector at the European level (Fooddrink Europe, 2023) Concurrently, the
funds facilitate Romanian farmers’ access to international markets, support-
ing exports and the promotion of local products, which are pivotal elements
for reinforcing the competitiveness of the Romanian agri-food sector within
the European Union. It is imperative to continue capitalizing on the non-re-
imbursable funds to enhance Romania’s standing within the European market
and to guarantee a sustainable growth of the sector (Fooddrink Europe, 2023),

Table 1. Money received per Operational Program (billion EUR)-reported
on 01.04.2024

Operational Program for Aid to Disadvantaged People (POAD) 0,46
Human Capital Operational Program (POCU) 4,62
Large Infrastructure Operational Program (POIM) 9,32
Regional Operational Program (POR) 6,37
Fisheries and Maritime Affairs Operational Program (POPAM) 0,09
National Rural Development Program (PNDR) 9,46
Administrative Capacity Operational Program (POCA) 0,56
Technical Assistance Operational Program (POAT) 0,31
Competitiveness Operational Program (POC) 2,14

Source: https.://www.fonduri-ue.ro/statistici

As evidenced by the table analysis, the National Rural Development Program
received the largest amount, amounting to €9.46 billion, with the Large In-
frastructure Operational Program receiving the second-largest allocation at
€9.32 billion. In contrast, the Operational Program for Fisheries and Maritime
Affairs received the smallest allocation, amounting to €0.09 billion.
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The agri-food logistics system in Romania has been the recipient a series of
measures introduced as part of the National Rural Development Program
(PNDR). Among these, Measure 4.1 targets investments in agricultural hold-
ings, facilitating the purchase and transportation of necessary equipment for
modernization. Measure 6.1 provides support to young farmers through the or-
ganization of training and assistance programs, thereby ensuring their access to
essential resources for business development. Measure 6.3 helps small farmers
by optimizing the transportation and distribution of agricultural products, there-
by reducing losses and enhancing market accessibility. Finally, Measure 6.4
concentrates on the infrastructure for non-agricultural activities in rural areas,
supporting the transportation of materials and the distribution of non-agricul-
tural services. An efficient logistics system is crucial for the implementation of
these measures, contributing to sustainable development and rural prosperity.

Chart 1. Public allocation of funds from PNDR 2014-2020

The public allocation of National

Rural Development Program 2014-
2020.

B Sub-measure 4.1
"Investrnents in agricultural

H : E holdings"

o Sub-measure 6.1 "Support
for satting up of young
farmers"

M Sub-measure 6.3 "Support
for small farm development"

Source: Data processing AFIR

The analysis of the graph demonstrates that sub-measure 4.1 (Investment in
agricultural holdings) represents the largest proportion of the total allocation,
accounting for 12%. This is followed by other sub-measures, which collec-
tively account for 81% of the total allocation. Sub-measures 6.1, 6.3 and 6.4
account for a comparatively smaller share of the total allocation.
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Table 2. Analysis of funding applications and project selection

Submitted applications for Selected applications for

funding funding
Average Average
Sub-measure value
No Value of sub- No Value | value of
"~ |(EURO)| O3 " | (EURO) | selected
mitted .
. projects
projects

Sub-measure 4.1 “In-
vestments in agricultural 6.147 | 3.32bn | 541.669 | 3.265 | 1.81bn | 554.878
holdings”

Sub-measure 6.1 “Support
for setting up of young 15.143 | 0.62bn | 41.112 | 10.878 | 0.44bn | 41.039
farmers”

Sub-measure 6.3 “Support
for small farm develop- 20.618 | 0.3bn | 14.999 | 13916 | 0.2bn | 15.000
ment”

Sub-measure 6.4 “In-
vestment in creation and
development of non-agri-
cultural activities”

2.518 | 0.42bn | 168.610 986 0.16 bn | 164.999

Source: Data processing AFIR

The following table presents a comparison between the funding applications
submitted and those selected under the various sub-measures of the PNDR.

It is evident that the number and value of applications for funding submit-
ted for each sub-measure are considerably higher than those selected. This
signifies robust competition and a substantial interest from beneficiaries to
access funding under the program.

In general, the mean value of selected projects is comparable to or slightly
lower than the mean value of submitted projects. This suggests that the se-
lection process may favor smaller projects or projects that are more realistic
in terms of the resources required for implementation.
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Chart 2. Success rate of selected funding applications

The success rate of selected funding applications
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agricutiural activitias"

B The success rate of selected funding applications

Source: Data processing AFIR

The success rates for each PNDR sub-measure reflect the disparate priorities
and interests that inform the sub-measures. Sub-measure 4.1, with a success
rate of 53.12%, indicates a focus on agricultural modernization. In contrast,
sub-measures 6.1 and 6.3, with success rates of 71.84% and 67.49%, respective-
ly, demonstrate a commitment to supporting young farmers and the development
of small farms. In contrast, sub-measure 6.4’s 39.16% rate indicates difficulties
in accessing funds for non-agricultural projects and emphasizes the necessity of
economic diversification in rural areas. These success rates highlight the require-
ment to adapt policies to the diverse needs of rural communities.
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Chart 3. Rate of completed projects and rate of terminated projects out of
total financing decisions

Rate of completed projects and rate of
terminated projects out of total financing

decisions
Sub-measure 6.4 "Investment in creation F 503
and dewelopment of mon-agricultural .. 11E6=

Sub-measure 6.3 "support for small farm N oF &
development” 0.73

Sub-mezsure 6.1 "support for setting up of — Gg.?
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Sub-measure 4.1 "Investments in 62.67

agricultural holdings" 213
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W The rate of contracts/funding dedisions terminated

Source: Data processing AFIR

The ratio of completed and terminated projects to total funding decisions
provides insight into the stability and effectiveness of projects under each
sub-measure.

The completion rates for sub-measures 6.1 and 6.3 are notably high, at ap-
proximately 98%, which serves to indicate the success and sustainability of
projects targeting young farmers and small farm development.

Sub-measure 4.1 also exhibits a commendable completion rate (62.67%),
which suggests a certain degree of stability in the implementation of agricul-
tural projects.

In contrast, sub-measure 6.4 has a lower rate of finalized contracts (86.03%)
and a significantly higher rate of contract termination (11.89%), indicating
potential challenges in the implementation of non-agricultural projects and a
need for improvement in this area.
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Conclusions

The deployment of non-reimbursable European funds has proved instrumental
in improving the efficiency of the logistics system in the Romanian agri-food
sector. This has facilitated the modernization of farms and the development of
rural infrastructure. The transition from a military to a commercial context has
underscored the strategic significance of logistics for operational efficiency
and business competitiveness. Through targeted initiatives such as the Nation-
al Rural Development Program, European funds provide support for invest-
ments in cutting-edge technologies and infrastructure, thereby fostering the
growth of a competitive and sustainable agri-food sector at the European level.
The analysis of the projects financed demonstrates a high level of interest in
these funds and a notable success in the implementation of projects oriented
towards agricultural modernization and support for young farmers. However,
the lower completion rate of non-agricultural projects highlights the necessity
to adopt policies in order to respond to the diversified needs of rural communi-
ties, ensuring sustainable growth and efficient distribution of resources. There-
fore, continued investment in logistics and infrastructure is key to ensuring
the sustainability and competitiveness of the Romanian agri-food sector in the
long term. In addition, strengthening the logistics system will enable Romania
to make more efficient use of local resources and reduce its dependency on
imports. In this way, the agri-food sector becomes not only a significant eco-
nomic contributor but also a guarantor of national food security.
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STRENGTHENING RESILIENCE INAGRICULTURE: STRATEGIES
FOR NATURAL, ECONOMIC, AND EMERGENCY DISASTERS

Mirjana Dejanovict

Abstract

Resilience in agriculture is increasingly vital due to the growing frequency of natu-
ral and economic disasters, as well as emergencies that threaten food production.
Climate change, economic instability, and global crises like pandemics and po-
litical unrest pose significant risks to agricultural systems worldwide. This paper
examines strategies to enhance agricultural resilience, including adaptation to
droughts, floods, and extreme weather events. Key measures include using resilient
plant and animal varieties, soil conservation methods such as cover cropping and
crop rotation, and implementing smart irrigation systems. Economic challenges
like price fluctuations and market shifts are addressed through income diversifica-
tion and flexible supply chains, supported by governments and international orga-
nizations. In emergencies, innovations like satellite monitoring and drones aid in
early risk detection and response. The paper stresses the importance of education,
training, and networking among farmers, along with an integrated approach that
combines innovation, policy, and education.

Key words: resilience, agriculture, climate change, economic crisis, innovation,
emergencies.

Introduction

Agriculture is vital for global food security and economic stability but faces in-
creasing threats from climate change, economic instability, and global crises. Ex-
treme weather events, such as droughts, floods, and heatwaves, are more frequent
and severe, while geopolitical tensions and market volatility exacerbate vulner-
abilities. Strengthening agricultural resilience is crucial to maintaining food pro-
duction and livelihoods. Collaboration among farmers, researchers, policymak-
ers, and international organizations is needed to create a supportive framework
for innovation, policy, and community resilience. The paper also includes a sur-
vey of Serbian farmers, assessing their adaptation to climate change, economic

1 Mirjana Dejanovi¢, Ph.D., Scientific associate, Institute Mihajlo Pupin, Volgina Street no. 15,
11060 Belgrade, Serbia. Phone: +381 66 8869 039. E-mail: mirjana.dejanovic@pupin.rs

367



resilience, and use of technology. Findings highlight gaps in knowledge, training,
and financial resources, underlining the need for targeted support. An integrated
approach combining technological, economic, policy, and educational strategies
is essential for building agricultural resilience to ensure long-term food security
and sustainable livelihoods.

Methodology

This paper uses a qualitative research methodology to explore strategies for en-
hancing resilience in agriculture. The research is based on a thorough review of
existing literature, case studies, and reports from international organizations, gov-
ernment agencies, and agricultural experts. The aim is to identify best practices,
assess the effectiveness of various strategies, and provide recommendations for
improving resilience in agricultural systems. To complement the literature, review
a survey was conducted by sending an anonymous questionnaire to 2,500 email
addresses of agricultural producers, covering the entire territory of Serbia. During
the survey distribution process, it was found that 37% of the email addresses were
incorrect, so the survey was delivered to 1,575 valid email addresses. Of this num-
ber, 316 agricultural producers responded to the survey. The survey covered a wide
range of questions and also provided an opportunity for respondents to add their
own opinions and comments that were not directly related to the questions asked.

Resilience in Agriculture

Resilience in agriculture refers to the ability of agricultural systems to absorb, re-
cover, and adapt to disruptions caused by natural or economic crises, ensuring
continued food production, income, and livelihoods. As global risks increase from
climate change induced weather extremes to market shocks caused by pandemics
or geopolitical instability the need for resilience has become more urgent. Building
resilience requires a multi-faceted approach, combining sustainable resource man-
agement, climate adaptation, technological innovation, and diversification. Effi-
cient land and water management, such as crop rotation and drip irrigation, helps
mitigate climate challenges like droughts and floods. Biodiversity within farming
systems supports ecosystem health, while resilient crop varieties and agroecolog-
ical practices, like organic farming, protect against climate variability. Diversifi-
cation of crops, markets, and digital tools, such as farm management software,
improve decision-making and reduce risks from extreme weather, disease, and
price fluctuations. Education, training, and financial support, including insurance,
enable farmers to adopt resilient practices and recover from disasters. Supportive
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policies, climate-smart agriculture, disaster risk management, and local food sys-
tems are essential for long-term food security. Collaboration through farmer coop-
eratives and networks fosters resilience, and infrastructure development, such as
storage and processing facilities, reduces dependence on global markets. A com-
prehensive approach that integrates sustainable practices, technology, policy, and
community collaboration ensures agricultural systems can withstand future chal-
lenges, securing food production for generations to come.

Strategies for strengthening resilience

Strengthening resilience in agriculture is crucial for enabling the sector to with-
stand and recover from natural disasters, climate extremes, and economic pres-
sures. A comprehensive approach is needed, combining sustainable practices, in-
novative technologies, and effective policies. This strategy focuses on three key
areas: natural disaster resilience, climate adaptation, and economic resilience, each
essential for maintaining robust and adaptable agricultural systems. The following
sections will explore strategies to strengthen resilience in these critical areas.

Natural disaster resilience

Natural disasters such as floods, droughts, and extreme weather events pose direct
threats to crop yields and livestock production. Strengthening resilience against
these disasters requires a focus on adaptive agricultural practices that improve en-
vironmental sustainability and reduce vulnerability. Natural disasters are becom-
ing more frequent, severe, and costly, causing over 79,000 deaths and affecting
200 million people annually. Experts predict these numbers will rise due to cli-
mate change and more people living in high-risk areas. Disaster risk management
must be integrated into development policies to better protect vulnerable commu-
nities. The triple track approach to food security, which focuses on increasing food
production, improving access to food for vulnerable populations, and enhancing
nutritional quality, is recommended to address these interconnected challenges.
Poor communities, particularly women and children, are most affected by disas-
ters. Therefore, integrating disaster risk management into development strategies
is essential to reduce future economic and social losses, especially in agriculture,
which requires more investment in risk reduction. (Haen & Hemrich 2007).

India also is faced with increased risks from natural disasters due to climate change
and a growing population. Effective decision-making in emergencies is crucial,
and artificial intelligence (Al) and machine learning (ML) can significantly im-
prove prediction processes, resource allocation, and aid coordination. These tech-
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nologies enable faster data analysis and better crisis management, thereby enhanc-
ing community resilience to disasters (Singh & Manoharan, 2024).

Natural hazards are a global challenge, and improving resilience is crucial to mini-
mizing their impacts. SDG 13.1 aims to reduce disaster risks from climate change,
enhance resilience, and strengthen adaptation. A new disaster resilience index,
developed using IMF methodology, evaluates 62 indicators across 24 developed
and 67 developing countries from 1995 to 2019. Results show a significant dis-
parity in resilience across income groups: high-income countries (0.674) have the
highest resilience, followed by upper-middle (0.463), lower-middle (0.372), and
low-income countries (0.314). Top performers include Switzerland, Germany, and
France. In 2019, resilience scores were: (a) >0.7 for 9 countries, (b) 0.5-0.7 for 31
countries, (c) 0.3-0.5 for 44 countries, and (d) <0.3 for 7 countries. Recommen-
dations for low-resilience countries include improving health systems, ensuring
economic stability, enhancing social capital, and empowering women. Addressing
these areas will strengthen disaster preparedness and support sustainable develop-
ment. (Khan et al.,2022).

Adapting to Climate Extremes

Building resilience in agriculture involves adopting climate-resilient crops and
livestock, designed to withstand droughts, floods, and extreme temperatures. Mod-
ern soil conservation methods, like cover cropping and crop rotation, preserve soil
health and improve productivity. Smart irrigation systems, using technology to
monitor moisture and weather, optimize water use and reduce waste, enhancing
efficiency during droughts or irregular rainfall. Climate change is already under-
way due to greenhouse gases that have accumulated in the atmosphere, particu-
larly since the 1950s. Even if emissions stopped today, global temperatures will
continue to rise due to gases that remain for centuries. While reducing emissions is
essential, it won’t be fast enough to avoid many impacts, as the world still relies on
fossil fuels. Climate change can cause irreversible damage, like species extinction
and habitat loss, and negatively affect the economy, though some sectors may ben-
efit. Proactive planning at local, regional, and national levels is crucial to reduce
risks and costs, as waiting for perfect information or global agreements will lead to
higher future challenges and costs. (Snover et. al, 2007). Climate change poses sig-
nificant risks to food safety, including increased foodborne illnesses, crop contam-
ination, and mycotoxin exposure. Addressing these challenges requires integrated
policies, enhanced monitoring and early warning systems, and climate-resilient
agricultural practices. These strategies help detect emerging risks and mitigate the
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effects of extreme weather. Additionally, updating food safety standards, training
stakeholders, and fostering international cooperation are key to ensuring a safe and
sustainable food supply in a changing climate (Eruaga, 2024).

In his doctoral dissertation Nnachi analysed projects by the World Food Programme
(WFP) and the International Fund for Agricultural Development (IFAD) in Nepal,
El Salvador, and Ethiopia, focusing on reducing food insecurity, improving climate
resilience, and enhancing rural livelihoods. In Nepal, WFP targets hunger and food
security for vulnerable groups, while IFAD works on increasing productivity and
promoting climate adaptation. In El Salvador, WFP focuses on poverty reduction
and climate adaptation, while IFAD supports small farmers through training and
resilient value chains. In Ethiopia, WFP addresses urgent needs, and IFAD focuses
on irrigation, markets, and financial services. Both organizations could improve
collaboration, especially in climate data sharing and sustainable agriculture (Nna-
chi, U., 2019).

Based on an analysis of case studies and UNDP reports, the study assessed the ef-
fectiveness of UNDP’s climate action initiatives at the local level, identifying key
themes across regions. In Pacific Island nations, UNDP helped develop solar, wind,
and hydropower projects to reduce fossil fuel use and improve energy access. In
the Sahel, the Great Green Wall project, supported by UNDP, addresses land ero-
sion and enhances food security. In Southeast Asia, UNDP assisted smallholder
farmers in adopting climate-smart agricultural practices, while in Latin Ameri-
ca, the organization contributed to climate-resilient urban planning to withstand
extreme weather events. The analysis showed positive results, such as increased
capacity for climate action and socio-economic development, though challenges
like political instability, limited resources, and capacity-building issues hindered
full implementation. Recommendations include greater stakeholder involvement,
improved capacity-building, innovative financing, and solutions tailored to local
communities. (Asad et al., 2024). Governments must integrate climate change ad-
aptation into national agricultural policies, ensuring that resources are allocated to
support the implementation of climate-smart agricultural practices. These policies
should be aligned with global frameworks such as the Paris Agreement to ensure
that agricultural resilience efforts are consistent with broader environmental goals.

Economic Resilience

Economic shocks, such as price fluctuations, market disruptions, and trade con-
flicts, can severely affect agricultural systems, especially in developing countries
where agriculture is the primary livelihood. To build resilience, it is essential to
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reduce dependence on a single crop or market, as this increases vulnerability to
sudden changes. Diversifying crops, exploring new markets, and creating flexible
production and supply chains can help buffer against these shocks, ensuring farm-
ers can adapt and thrive in uncertain economic conditions. Income diversification
is also crucial, with strategies like growing multiple crops, engaging in agro-tour-
ism, or integrating livestock and aquaculture, which stabilize household incomes
and reduce dependence on one source of revenue.

Building resilient agricultural supply chains is key to adapting to economic shocks.
Investments in infrastructure such as storage, transportation, and local process-
ing can reduce reliance on international trade, enhancing resilience to disruptions
caused by global events like pandemics or trade wars. Governments play a vital
role by providing financial support through tools like crop insurance, disaster re-
lief, and emergency loans. Policies promoting fair trade and market access, along
with subsidies for sustainable farming, help stabilize incomes and strengthen long-
term resilience. By ensuring farmers have access to credit, technology, and infor-
mation, governments can foster innovation and support agricultural systems that
are adaptable and economically stable.

Emergency Preparedness and Innovation

Building resilience to emergencies requires comprehensive disaster risk manage-
ment, including early warning systems, recovery plans, and community prepared-
ness, balancing short-term relief with long-term recovery. Emergencies, whether
natural or human-made, can overwhelm vulnerable systems, but proactive ap-
proaches and innovative technologies can reduce damage. Nature-based Solutions
(NbS), such as mangroves, wetlands, and agroforestry, are effective for disaster
risk reduction and resilience, particularly in Latin America and the Caribbean. NbS
offer sustainable, cost-effective alternatives to traditional infrastructure, improving
biodiversity, water management, and livelihoods. However, integrating NbS into
disaster risk management frameworks requires financial support, long-term mon-
itoring, and collaboration among stakeholders, local knowledge, and alignment

with climate adaptation and development goals. (Lucatello & Alcantara-Ayala,
2024).

The Twin Track Approach to food security combines immediate hunger relief
with long-term development strategies for sustainable growth and resilience. It ad-
dresses urgent food needs through emergency assistance, including food aid, cash
transfers, and safety nets, while simultaneously promoting long-term solutions like
agricultural development, economic empowerment, and infrastructure improve-
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ments. By integrating both tracks, this approach ensures that both short-term crises
and future vulnerabilities are addressed, providing a holistic strategy for food se-
curity. It is particularly effective in protracted crises and fragile states, where both
immediate relief and long-term resilience are crucial to reducing vulnerability and
improving food security. (Pingali et al., 2005).

Al in agriculture enhances crop monitoring, production planning, and resilience
by analyzing data to predict yields, detect threats, and optimize resources. Beyond
agriculture, Al can improve resilience in sectors like infrastructure, disaster re-
sponse, climate adaptation, healthcare, business, cybersecurity, and environmental
sustainability. To maximize its potential, careful implementation is needed, con-
sidering ethical, security, and social factors. This approach helps build a more re-
silient and sustainable future for individuals, communities, and systems (Rane et
al., 2024). Al technologies have boosted agricultural production, enhancing food
security and environmental sustainability. By optimizing farming processes and
monitoring systems, Al increases crop yields, reduces environmental impacts, and
addresses challenges like resource depletion, labor shortages, and high production
costs. This leads to improved productivity, resilience to climate change, and great-
er food security. (Usigbe et.al, 2024).

Incorporating satellite monitoring and drones enhances agricultural resilience and
disaster preparedness by providing real-time data on crop conditions, weather, and
environmental changes. These tools enable early detection of threats like droughts,
floods, and pest infestations, allowing for quicker, more efficient responses to both
short-term and long-term challenges.

The COVID-19 pandemic exposed vulnerabilities in global agriculture, disrupt-
ing production and distribution due to supply chain breakdowns, labor shortages,
and shifting consumer behavior. Small-scale farmers faced significant income
losses, threatening food security. The crisis underscored the need for policies
that build resilience, promote community-based marketing, and integrate smart
technologies. Labor shortages and border closures highlighted the importance of
resilience in agri-food systems. Governments must develop crisis management
plans, support diverse agricultural systems, and encourage adaptive practices. By
combining policy reform, community marketing, and technological innovation,
agriculture can better withstand future crises (Lioutas & Charatsari, 2021). The
world faces major challenges in securing an adequate food supply, influenced by
factors like energy availability, fertilizers, climate conditions, and supply chain
disruptions, worsened by rising transportation costs. Beyond the risk of food
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shortages, there is a threat to nutritional quality, as economic pressures may push
consumers to cheaper, lower-quality products, potentially reducing overall food
purchases. (Dejanovi¢ M., 2023).

The ongoing conflicts in Ukraine and the COVID-19 pandemic have worsened
Serbia’s agricultural situation, with exports, particularly apples to Russia, stagnat-
ing due to higher transportation costs and the ruble’s devaluation. While Ukraine
accounts for just 0.2% of Serbia’s agricultural trade, disruptions from both cri-
ses have led to rising food prices and resource shortages. To address this, Serbia
needs to improve its commaodity reserves system, including better coordination of
agricultural production, protective pricing, and more efficient import-export pol-
icies. Increasing stock levels of essential goods and ensuring regular inspections
of commodity reserve warehouses are critical for food supply stability and crisis
preparedness. (Mihajlovi¢, M., Milunovi¢, M., & Cearmilac, U., 2024).

Corporate Social Responsibility (CSR) faces challenges, often neglecting the needs
of future generations. To prevent irresponsibility, clear rules must be established
for individuals and corporations, with laws regulating behavior. Industry 4.0 offers
tools to monitor and enforce socially responsible practices, and sanctions should
be imposed on violators to ensure sustainable development. (Dejanovi¢, M. 2023).

Because of that Education and training are essential components of disaster pre-
paredness. Farmers need to be equipped with the knowledge and skills to adapt to
new technologies, manage risks, and respond to emergencies. Programs that focus
on sustainable farming practices, disaster risk reduction, and the use of modern
technologies can enhance overall resilience in agricultural communities.

Integrated Approach to Resilience

Building resilience in agriculture requires a coordinated approach that combines
technological innovation, supportive policies, and community engagement. Agri-
cultural systems are vulnerable to climate change, market fluctuations, and natural
disasters, so governments, international organizations, NGOs, the private sector,
and local communities must collaborate to create conditions that enable farmers
to adapt and thrive. Technological advancements like precision agriculture, smart
irrigation, and drought-resistant crops help farmers use resources more efficiently
and adapt to changing conditions. Agroecological practices such as crop rotation
and organic farming enhance long-term sustainability and resilience. However,
technology alone is not enough. It is essential to invest more in the education and
training of farmers, as well as to improve their access to information and resources,

374



in order to enable the adoption of best practices and modern technologies. Ad-
dressing these challenges is crucial for enhancing the agricultural supply chain,
optimizing resource use, and promoting sustainable agricultural practices (De-
janovi¢, M., Popovi¢-Panti¢, S., & Kovacevi¢, 2023).

Collaboration among stakeholders is key to building agricultural resilience. Farm-
er cooperatives and community organizations are vital for sharing information,
supporting each other during crises, and ensuring tailored strategies. Networking
between farmers, researchers, policymakers, and practitioners’ fosters innovation
and context-specific solutions. Integrating local knowledge with scientific research
enhances resilience, making it more practical and culturally relevant. Digital plat-
forms are crucial for sharing resources, and improving farmers’ digital literacy
helps them access vital information and adopt innovative solutions. A coordinated
approach that combines technology, policy, education, and collaboration strength-
ens agricultural systems, ensuring long-term food security and sustainability amid
climate change and other challenges.

A study in China examined the impact of agricultural insurance on rural house-
holds” economic resilience using data from the 2020 Guanzhong Plain Farm
Household Survey. The research found that agricultural insurance significantly
boosts resilience, improving it by 10.8%. It helps households by spreading risks,
improving credit access, and increasing income, with stronger effects for cash crop
growers and larger farmers. The findings highlight the key role agricultural in-
surance plays in helping rural households withstand economic shocks, offering
insights for policies that support rural economic development (Xie et al., 2024).

Food system resilience during crises, such as the COVID-19 pandemic, focused
on the impact on vulnerable populations, especially children. The pandemic dis-
rupted school meal programs, worsening food insecurity, prompting initiatives
like Emergency Meals-to-You (eMTY) to deliver meals to rural areas. The re-
search used workshops with experts to develop strategies for improving food
access before, during, and after disasters. A resilience scorecard assessed food
system strengths and weaknesses, revealing the need for better integration into
local governance, enhanced disaster preparedness, and stronger local food sys-
tems. Key recommendations included sharing nutritional data, mapping farm-
to-school resilience, and supporting local food providers. The findings empha-
sized the need for better coordination, early warning systems, and ecosystem
preservation to improve food system resilience and ensure equitable food access
during crises. (Ryan et al., 2024).
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A study in Western Macedonia, Greece, examined the role of governance in eco-
nomic sustainability and disaster resilience. Conducted through an online survey
from September 18 to October 4, 2022, the research found that governance sig-
nificantly impacts both areas. Key factors like disaster resilience education, early
warning systems, and international relief were identified as essential. The study
emphasized the importance of governance support and public involvement in
strengthening resilience, confirming a strong link between governance efforts and
improved economic sustainability. Recommendations include prioritizing public
awareness, disaster education, and enhancing international relief capacity, with
future research focusing on community-based approaches and technological inno-
vations in governance (Kalogiannidis, et al., 2023).

An anonymous survey conducted in Serbia, with 316 respondents from 1,575 ag-
ricultural producers, found a consensus on the need for financial assistance for
immediate recovery. Respondents also emphasized the importance of structural
and infrastructural improvements to prevent future damage, particularly in sectors
vulnerable to natural disasters.

Beyond immediate relief, there is a strong focus on long-term solutions to safe-
guard against future economic and infrastructural risks. In response to the question,
“How have you responded to previous natural and economic disasters?”, business-
es reported using various strategies to mitigate losses and maintain stability.

Picture 1. Respond agricultural producer on previous natural and economic
disasters

How did vou respond to previous natural and economic disasters?
316 responses

® Use ofinsurance
® Diversification of production
Reduction of production volume
@ Assistance from the govemnment or organizations
® Othermethods

Source: Survey for agricultural producers: key factors influencing production outcomes conducted
anonymously via email done by author
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These included reducing production volumes, diversifying products and markets
to spread risk, utilizing insurance for financial protection, and seeking external
support through relief programs. These proactive and reactive measures help min-
imize the immediate impacts of disasters while ensuring long-term resilience.

In response to the question, “How do you assess the impact of weather conditions
on your results over the last few years?”, the overwhelming negative feedback
highlights the need for better adaptation strategies. These strategies should include
developing resilient crop varieties, improving irrigation systems, and enhancing
weather forecasting. The feedback also emphasizes the importance of policies that
support climate resilience, such as financial support for farmers, sharing sustain-
able farming knowledge, and investing in infrastructure to reduce weather-related
risks. Education and training programs are also critical, as they equip farmers with
the knowledge and skills needed to adopt new technologies, improve practices,
and respond to emerging risks.

The research question, “What measures would be most effective for protecting
agriculture in case of emergencies?” focuses on identifying strategies to strengthen
agricultural resilience in times of crisis. Essential measures include the establish-
ment of early warning systems, the construction of resilient infrastructure, the pro-
vision of financial support, crop diversification, and comprehensive farmer educa-
tion. These approaches are designed to minimize the impact of natural disasters,
ensure a swift recovery, safeguard food security, and reduce losses.

Based on the survey question, “What strategies do you consider most important
for enhancing resilience in agriculture?” respondents emphasized diversification,
investment in modern technology, and sustainable practices like organic farming
and crop rotation. Serbian farmers suggested strategies such as reestablishing co-
operatives, reducing input costs, better disaster protection, anti-corruption efforts,
and ensuring subsidies align with European standards. Key recommendations also
include fair pricing, improved infrastructure, stronger cooperatives, and better
financial support for modernization. Survey results highlighted the need for im-
proved training, access to modern technologies, and stronger support systems. By
integrating innovative solutions and ongoing capacity-building, farmers will be
better prepared for challenges posed by climate change and economic instability.
Building agricultural resilience requires a multi-dimensional approach, combin-
ing technological, economic, and policy solutions. This integrated strategy ensures
long-term food security, adapts to changing conditions, and fosters resilience for
future generations.
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Conclusion

The increasing frequency of natural disasters, economic crises, and emergen-
cies underscores the urgent need for agricultural resilience. A combination of
innovative technologies, sustainable farming practices, diversification, and
government support can help agricultural systems withstand shocks, ensuring
food security and economic stability. Empowering farmers through education,
training, and collaboration is key to adapting to these challenges. The role of
stakeholders in building a resilient agricultural sector is essential for ensuring
long-term sustainability. Resilience in agriculture is vital to address climate
change, natural disasters, and economic instability. Effective strategies include
adopting climate-resilient crops, sustainable land management, precision farm-
ing, smart irrigation, and crop diversification. Collaboration among govern-
ments, international organizations, and local communities is crucial to provide
financial support, facilitate access to insurance, and promote climate-smart pol-
icies. Technologies like early warning systems, satellite monitoring, and drones
are critical for timely responses.

Survey results in Serbia highlight that strategies such as crop diversification, in-
vestment in technology, sustainable farming, and stronger cooperation with local
institutions are essential for enhancing resilience. Serbian farmers advocate for
better infrastructure, disaster protection measures, reduced input costs, stronger
cooperatives, and financial support for modernization. Their recommendations
emphasize the importance of coordinated policies, fair pricing, and improved
training for farmers. In summary, building agricultural resilience requires a coor-
dinated, multi-dimensional approach that combines technological, economic, and
policy solutions. By strengthening resilience, societies can ensure long-term food
security, protect farmers’ livelihoods, and adapt to changing climatic and econom-
ic conditions, safeguarding global food security for future generations.
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DEVELOPMENT OF LOGISTICS AND SUPPLY
CHAIN IN AGRIBUSINESS!

Miroslav Nedeljkovic?, Adis Puska®, Sladana Vujic¢ic?, Velibor Potrebic®

Abstract

The paper is based on the conceptual definition of logistics and supply chain
in agribusiness. Recently, due to the complexity of the supply process, as well
as the specifics of agricultural production, the analysis of the supply chain
in agro business is gaining importance. The paper tries to use a descriptive
method to explain the difference between logistics as a concept and the sup-
ply chain, and to explain their role in agribusiness. In their earlier research,
many authors dealt with individual parts of the supply chain in agriculture
and agribusiness, and presented their work with the difficulties and advan-
tages that exist within it. The results show that logistics is a narrower concept
than the supply chain, i.e. that it represents one part of it, and that the com-
plexity of the process is due to the peculiarities of the agricultural products
themselves as an indispensable part of agribusiness.

Key words: supply chain, agribusiness, logistics, agriculture, suppliers, con-
sumers.

Introduction

Supply chain and logistics are disciplines that have flourished in application
and study with the advent of globalization and technological and IT devel-
opment. Logistics and supply chain management are relatively new areas in
the scientific research of managerial practice.
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Supply chain and logistics cover diverse and complex tasks of business or-
ganizations and individual business functions. Their development has gone
through many stages until today. The concept of logistics and supply chain
has changed and evolved. The term logistics refers to the totality of tasks and
measures that arise from the company’s goals and are related to the optimal
provision of material, information and value flows in adapting the company’s
processes (Segetlija, 2008). Supply chain refers to the process of planning, or-
ganizing and controlling the flow of materials-raw materials and services from
suppliers to end users/customers. This integrated approach includes suppliers,
procurement management, integrated logistics and operational (Bloomberg,
et al., 2006). These definitions show that these concepts are related and deal
with the study of the same processes in companies.

Chen and Paulraj (2004) emphasize that the popularity of supply chain and logis-
tics is stimulated from many directions such as: quality, materials management
and integrated logistics, industrial markets and networks, focus on competitive-
ness and influence of specific industries. The areas of stu