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ABSTRACT

In this paper, the authors discuss the responsibility for
material deficiencies of goods, with reference to the
organic agriculture products, given the specific and highly
demanding production system and the growing demand
for organic products in developed countries and in Serbia.
An integral part of everyday life is the risk that the goods
purchased are more or less materially defective. Organic
production methods involve the usage of natural processes
and substances, and limit or completely eliminate the use
of synthesized agents. Also, producers inevitably suffer
from various external influences. The desire of consumers
is to buy products which use natural ingredients that are
obtained on the basis of natural procedures. Research in
this paper has shown that in the creation of an organic
product may occur material defects that more or less
impair its essence. Therefore, this paper analyzes such
shortcomings and also recommends how customers can
act when they find themselves in this situation.

Introduction

In this paper, the authors analyze the material defects of the item with reference to the
organic plant product for which the seller is responsible, in cases where there are material
defects, having in mind the specifics of the organic production process, types of defects,
and the rights of the buyer if there are material defects on the purchased item.

The responsibility of the seller (transferor) for items with a material defect is a general
rule and an important instrument that ensures the protection of the interests of the buyer
(Law on Contracts and Torts: ZOO, Law on Consumers Protection). Broadly speaking,

1
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the basis of this responsibility, considering its practical significance, is also based on
the principle of equal value of benefits (the principle of equivalence of obligations) in
a bilateral freight contract (Goldstajn, 1967).

Material defects exist if the sold item (product) does not have properties for its regular,
usual use or trade, as well as when the item does not have the required properties
for special use for which the buyer procures it, and the seller knew it or must have
known it. There are also material defects if the item does not have the properties and
characteristics that are explicitly or tacitly agreed between the parties, or prescribed,
but also when the seller handed over the item that does not comply with the sample or
model, unless the sample or model was used only to inform the other contracting party.

Contrary to the above, the seller is not liable for defects if they were known as such to
the buyer at the time of conclusion, or could not remain unknown to him.

If the defects in the items are visible, they should be discovered during the usual
inspection which the buyer is obliged to perform, or the item may be given for inspection
to another qualified person, as soon as possible according to the regular course of
things. The buyer is obliged to inform the seller about the visible shortcomings within
eight days, and in the case of a contract in the economy immediately, otherwise he loses
rights that belong to him on that basis (ZOO).

If it turns out, after receiving the item from the buyer, that the item has a defect that
could not be detected by the usual inspection, then it is about a hidden flaw. As in the
case when there are visible defects, the buyer is obliged, under the threat of losing the
right, to inform the seller about that defect within eight days, but counting from the day
when he discovered the defect. In the case of a contract in the economy, the buyer must
inform the seller without delay. The buyer is obliged to describe the defect in more
detail to the seller in the notice of defect and invite him to inspect the item.

The seller is not responsible for defects that appear after the expiration of six months from
the delivery of the goods, except when the contract stipulates a longer period (ZOO). In
the case of agreements on the international sale of goods, this period is two years (United
Nations Convention on Contracts for the International Sale of Goods, 1980).

As organic production is a demanding, complex and comprehensive food production
management system that combines best environmental practices, high levels of
biodiversity (Paull, 2011), conservation of natural resources and the application of high
standards (Book of Recommendations of the National Convention on European Union
2015), and the production method is in line with the desire of a particular consumer
to buy products that use natural ingredients, which are obtained on the basis of natural
processes (Kuepper, 2010; Popescu et al., 2019) while production is subject to external
adverse effects with which the manufacturer can not always manage, there are great
opportunities that an organic product has flaws, visible or hidden.
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Material defects of the product

The transferor in the cargo contract is responsible for the material defects of the thing
that it had at the time of transferring the risk to the acquirer, regardless of whether he
was conscientious, or whether he was aware of the existence of defects. The transferor
is also liable for those material defects that occur after the transfer of risk to the acquirer,
if they are the result of a cause that existed before (ZOO; Perovi¢, 1995).

The transferor is liable to the acquirer for material defects of the thing under certain
conditions, which must be cumulatively fulfilled:

* the existence of product defects,

* concealment of shortcomings,

» the existence of a defect at the time of the transfer of rights,
» timely notification of the transferor by the acquirer.

The existence of product defects - The basic presumption of the carrier’s liability is the
existence of a material defect in the product. A defect is considered to exist if item does
not correspond to the usual quality i.e. if it cannot be used in the usual way, on the one
hand, and if it cannot be used in the manner specified in the contract between transferor
and acquirer, on the other. In essence, material defects are those defects that affect the
cause of the contract itself. Minor material defects are not taken into account (Cubrilo
etal., (1979).

According to the provisions of the ZOO, material deficiencies exist in the following
cases:

e ifthe thing does not have the necessary properties for its regular use or for trade

e if the thing does not have the necessary properties for its special use for which
the acquirer procures it, and which was known to the transferor, or must have
been known

e if'the thing does not have the properties or characteristics that have been agreed
upon, explicitly or tacitly

e when the transferor has handed over an item that does not comply with the
sample or model, unless the sample or model is shown for information only.

Concealment of shortcomings - The principle of conscientiousness and honesty implies
the appropriate behavior of both, the transferor and the acquirer of things. This means
that the acquirer should also inspect the item he is acquiring with the usual care, which
can be used to determine the existence of visible defects, i.e. defects, such as physical
damage, etc. However, the situation is not the same when it comes to the classic
contractual obligation between natural persons and the legal persons. If the examination
of things includes certain professional knowledge, the acquirer in the contract in the
economy, should also provide a basic examination which will be performed by experts
of the appropriate profession. (Cubrilo et al, 1979; Milojevi¢ et al., 2020). There are
often hidden flaws in things. When, after receiving the goods from the acquirer, it is
determined that there is a defect that could not be determined by the usual inspection
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during the takeover, then it is about a hidden defect of the thing. In such a case, the
acquirer is obliged to inform the transferor about the defect, who is responsible for the
defects regardless of his conscientiousness, i.e. whether or not he knew of the existence
of deficiencies.

Existence of a defect at the time of transfer of rights - In the legal system of Serbia, the
transferor is liable for material defects of the thing, regardless of his conscientiousness.
So, the transferor is responsible for those shortcomings that the thing had at the time
when it was in his possession. However, the transferor is responsible for those material
defects that occur after the transfer of risk to the acquirer, but under condition that they
are a consequence of the cause that existed before (ZOO; Perovi¢, 1995) .

Timely notice - If the items are inspected in the presence of the representatives of both
contracting parties, the acquirer is obliged to put remarks od the visible shortcomings
immediately, otherwise he loses the right that belongs to him on that basis. In the event
that the acquirer dispatches the item further (e.g. for resale), and the transferor knew
or should have known about such shipment at the time of concluding the contract, the
inspection of the item may be postponed until its arrival at the new destination. In that
case, the acquirer is obliged to inform the transferor about the defects of the items as
soon as, according to the regular course, he had to find out about them. The transferor
will also be liable for a visible defect, if he stated to the acquirer that the items have
no defects, and the acquirer is obliged to inform the transferor within eight days about
visible defects, and in the case of trade contracts, without delay (Perovi¢, 1995).

In the case of hidden defects, the transferor is liable for material defects if the transferee
informs him about it within a subjective period of eight days, and in trade contracts
without delay, because otherwise, the transferor loses the right to protection. However,
the transferor will not be liable for hidden defects that appear after the expiration of
six months from the sale of the item, when it comes to the objective deadline, unless
a longer deadline is agreed. If the item was handed over for repair due to defects, or
another item was delivered, replacement of parts or similar, these deadlines start to run
from the delivery of the repaired item, delivery of other item or similar.

Characteristics of organic production

Agriculture, as the most important strategic economic branch, aims to produce quality
and safe food for humanity as well as natural cycles necessary for the survival of life
on earth. Unlike conventional production, organic production is based on the biological
balance of the system. One of the basic principles of organic production is perhaps
best illustrated by the importance of organic products: healthy soil - healthy plants and
animals - healthy people (Book of Recommendations of the National Convention on
the European Union 2015).

Organic production methods include a system of sustainable agriculture based on high
respect for environmental principles, rational use of natural resources, use of renewable
energy sources, conservation of natural diversity and environmental protection (Paull,
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2006). Therefore, organic production is currently the fastest growing food sector in
developed countries, with a significant impact on the creation of new quality of life,
human health, quality of the environment and plant communities.

Organic production is production with many restrictions and prohibitions in the process
of production and transport of organic products. The use of genetically modified
organisms, artificial colors, sweeteners, flavor enhancers, synthetic plant protection
products, preservatives, etc. is prohibited. For example, in the processing of raw
materials in conventional production, the use of about 390 additives is allowed, and in
organic only 49.

In addition to the above, the process of organic production is also influenced by external
factors. These are elements of the external environment, over which the manufacturer
has no control, can not affect the way they will be formed (Rajnovic, 2021) or their
appearance, such as pollution of water, environment, land, natural disasters. They can
present opportunities or threats to the manufacturer, depending on the form in which
they appear.

The basic principles for the development of organic agriculture were set by the
International Federation of Organic Agriculture Movements (IFOAM, 1972.),
International organization for organic production, which was founded in 1972. These
standards are based on European Union regulations, then the Codex Alimentarius, as
well as the Law on Organic Production and Organic Products of the Republic of Serbia.

The basic principles on which organic agriculture is based according to [IFOAM are:

e principle of health - organic agriculture should maintain and increase the
health of people, plants, animals, land and the planet as a whole (Wheeler, S.
A. (2008),

e principle of ecology - organic agriculture should be based on living eco-systems
and cycles, to support them and help maintain them (Emsley, J. 2001),

e principle of justice - organic agriculture should be based on fair relations with
the general environment, nature and life,

e the principle of nurturing and caring - organic agriculture should be managed in
a prudent and responsible way to preserve the health and well-being of present
and future generations and ecosystems.

Aim of the paper and methodology used

For the purposes of this paper, the authors conducted an interview with 26 entities
engaged in organic production for the territory of Vojvodina, from which 22 are
entrepreneurs and 4 are small legal entities. All of them have been involved in organic
plant production for at least ten years and all of them are members of an association of
organic producers. All entities are regularly educated in this field.

The following methods were used in the research of the topic in question, in order to
collect and evaluate relevant information:
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e producer’s interviews as a descriptive method, which show what kind of
product deficiencies have occurred in the producer’s practice so far and that
the observed cases can be taken as typical cases,

e the comparative method enabled the authors to come to generalizations or
new conclusions by comparing the same or similar phenomena or establishing
similarities and differences between them,

e method of synthesis, was used in the end to summarize the conclusions at the
level for the territory of Republic of Serbia, with recommendations for efficient
and effective resolution of the consequences of the sold organic product with
shortcomings.

From the analysis of all collected data, the authors came to the conclusion that, given
that Serbia is a predominantly rural country with an unpolluted agricultural system, due
to the use of smaller amounts of chemicalization, which means that organic products
with quality deficiencies do not appear in production. Quality is the basic feature of an
organic product, without which an organic product would not have defined properties.

To a lesser extent, there are products with material and physical defects, mainly physical
damage caused in transport or due to other external influences.

Research results

According to the data from 2011, organic production was applied in 120 countries in the
world and has been developing very fast until today. Over the last decade, the volume
of organic production in the world has increased significantly, so that on a global scale,
organic production covers more than 26 million hectares of agricultural land (www.
organic-world.net). Sales of organic products in the world are increasing from year
to year. The most important markets for organic food are the United States, Canada,
Europe and Japan. The largest consumers of organic food in Europe are Germany,
Great Britain, Italy and France (Organic production in Serbia 2020).

According to data from 2011, the countries with the largest organic areas are Australia
(11.8 million hectares), Argentina (3.1 million), China (2.3 million) and the United
States 1.6 million hectares). The percentage of areas under organic production in
relation to the area of the country shows a completely different situation because in the
first ten countries of the world only European countries are represented: Liechtenstein
(26.4%), Austria (12.9%) and Switzerland (10.27). The tendency of development of
organic production in the countries of Central and Eastern Europe is more and more
pronounced (www.organic-world.net).

Serbia is a country that is at the very top of other countries in terms of the area of land
on which it is possible to apply organic production, since Serbia is full of regions that
practically represent “untouched nature”. There is a possibility to immediately include
these areas in organic production without the flow of time required for conversion,
which is a great advantage. According to official data for 2011, organic production
in Serbia took place on an area of 2,860 hectares. This data also includes areas used
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for the collection of wild fruits, mushrooms and medicinal plants (Organic Production
in Serbia, 2013). Organic production in Serbia is becoming increasingly popular and
economically important. In 2019, the area of land under organic plant production was
21,264 ha (Organic production in Serbia 2020). Organic production can significantly
contribute to the development of rural areas and agriculture in general, which is why it
is set as one of the priorities of agricultural development and is an integral part of the
strategy for rural and agricultural development of Serbia.

Research in practice

For the purposes of this paper, the authors conducted an interview with 26 people
engaged in organic production in Vojvodina, of which 22 are entrepreneurs and 4 small
companies. All have been involved in organic plant production for at least ten years
and all are members of an association of organic producers. All persons are regularly
educated in this field.

The research was conducted in a period of three years, from 2019 to 2021. In the
observed period, there was a minimum amount of defective products, of which about
90% were physical defects caused by harvesting, transport or transshipment of products
and only in one case in one agricultural year an insignificant amount of products with
a qualitative deficiency appeared, in the case of seed wheat. This shortcoming was
immediately noticed by the buyer of the product, who immediately filed a complaint,
i.e. immediately after the vegetation and the classification of seed wheat. There were no
other qualitative shortcomings of the product.

In order to research this topic in the case of organic products, it was necessary to
determine:

* were there any product defects,

* type of deficiencies: physical or qualitative?

Table 1. Deficiencies of organic products in the observed period

Serial Product type Kind of a defects No flaws Period of observation
number

Physical Qualitative 2019. 2020 2021
1. Seed wheat Qualitative Yes No No
2. Broccoli Physical Yes Yes Yes
3. Raspberries Physical Yes Yes Yes
4. Strawberries Physical Yes Yes Yes
5. Cherries Physical Yes Yes Yes
6. Walnut No No No No
7. Hazelnut No No No No

Source: Research of Authors.
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Possible shortcomings of the organic product and responsibility for the
shortcomings

Agriculture is the primary branch of the economy, present in all economic and political
systems that accompany people, in all climatic zones and regions. The activity of
agriculture, everywhere of the world, in addition to the factors and phenomena created
by people, is determined by the conditions created by the forces of nature. Agriculture
has a dual role: it needs to find a way to produce quality food for the population and at
the same time take care of nature while preserving biodiversity (Rajnovi¢ et al., 2020;
Mici¢ et al., 2022). Ecologically sustainable agriculture that uses natural resources
wisely is essential for food production and the quality of life of people. For all that,
agriculture needs a material basis and permanent acquisition of new knowledge all the
time of business (Cico et al., 2021).

Organic production is fully controlled production, the conditions of which must be
adapted to the specific conditions of the country in which the production takes place
(OECD, 2013). In order to develop organic production in a certain area, it must meet
precisely set goals, namely: isolation of land, livestock farms and processing facilities
from possible sources of pollution, adequate quality of irrigation water, coordinated
development of plant and livestock production, ability of producers to production
of organic products with the obligation of continuous improvement in this area
(IFOAM, 1972). In order to preserve economic benefits with reduced application of
chemicalization, it is necessary to use natural resources with the greatest care, especially
pastures and meadows (FAO, 2010).

Since in the developed countries of the world, modern agriculture with aggressive
application of all available chemicals has led to the deterioration of air, water and soil
quality, it is almost impossible to establish organic production because it would lead
to irreversible quality deficiencies of organic products. Due to that, there is a lack of
organic products in those countries. Therefore, less developed countries, where the
game system is still preserved, have the opportunity to develop organic production
without qualitative shortcomings.

As the conditions for organic production are highly demanding, which can be affected
by unforeseen external influences, an organic product can have visible or hidden
shortcomings. The essential shortcomings of the organic product are certainly the
qualitative shortcomings, because quality is the basic feature of these products and
at the same time the reason why the consumer buys them. In this paper, the authors
analyze the position of the contracting parties when the transferor sells a defective
product, in which case the buyer’s right is at the same time the seller’s obligation.

Protection effect - When a seller sells a defective product, the question arises as to how
the buyer’s interests are protected. The goal of protection must be the correction of
these disorders, in order for the contract to remain in force (ZOO; Perovi¢, 1995). For
this purpose, various legal instruments can be used, namely: the duty of the transferor
to eliminate the defect at the request of the acquirer; the duty of the transferor to replace
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defective generic items; contract termination; compensation for damages. Based on the
mentioned legal instruments, two basic systems of protection of the buyer’s interests
are envisaged in foreign law.

The first system, which has its basis in Roman law, involves the possibility of applying
two lawsuits:

e Actio redhibitoria, which demanded the termination of the contract of sale and
a refund of the price paid, due to hidden defects that diminished the value of
the thing, or excluded the normal use of the thing,

e Actio quanti minoris, was raised for the same reasons, but when the buyer did
not want the termination, but the survival of the contract, in which case he was
entitled to a certain price reduction.

The second system differs from the first in that the acquirer has no ius optionis, because
the survival and termination of the contract is decided by the court, taking into account
the circumstances of the case and the relevant legal standards. In this system, too, the
acquirer is protected by appropriate legal instruments, but he cannot choose them at
will. In this case, the termination of the contract can occur if the shortcomings are
such that they cannot be eliminated, or significantly hinder the use of things, i.e. when
it comes to major shortcomings. In case of minor defects, the acquirer cannot request
the termination of the contract, but only a proportional reduction of the price, repair
of the item or supplementation of what is missing. The acquirer will also be entitled to
compensation for damages, and its amount will depend on his conscientiousness, as in
the first system.

In addition to these two, there is a third system, mixed, which is accepted in Serbian
law and starts from the idea that such a measure should be found, which will not give
preference to either the transferor or the acquirer, as the previous two systems give,
which means a combination of the previous two systems. Accordingly, the buyer who
has timely and properly notified the seller of the material defect of the product has the
right to request: fulfillment of the contract, price reduction, termination of the contract
and compensation for damages (ZOO).

Fulfillment of the contract implies the right of the buyer to demand from the seller to
remove the defect or hand over other things without defect, while the solution which
implies lowering the price means the survival of the contract, but also changing its
essential element, i.e. price.

In addition to these rights, the buyer is also given the right to terminate the contract.
However, this right may be excluded by the contract, but the acquirer, who waived the
right to terminate the contract due to physical defects, retains all other rights. In order to
exercise this right, the acquirer must allow the transferor a subsequent reasonable time
to perform the contract (Perovic, 1995). An exception to this condition is also provided.
Namely, if the transferor informs the acquirer that he will not fulfill the contract even
after the notification of defects, or if the circumstances of the specific case obviously
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show that the seller will not be able to fulfill the contract even later, the acquirer may
terminate the contract without leaving a deadline.

If only a part of the delivered item has defects, the acquirer may terminate the contract,
but only in the part that has defects, or in respect of the missing part. The acquirer will
lose the right to terminate the contract due to physical defects if it is impossible to return
the item, or the inability to return the item in the condition in which it was at the time of
receipt. If the thing has failed in whole or in part, or has been damaged due to a defect
that justifies the termination of the contract, the law gives the acquirer the possibility to
terminate the contract (Krulj, 1972). The acquirer may terminate the contract if the item
is completely or partially lost, or is damaged due to the buyer’s obligation to inspect the
item, or if the customer spent or changed part of the item during its regular use before
the defect was discovered, as well as in cases where damage or alteration slight.

Consequences - With the termination of the contract due to the existence of material
deficiencies, the cause of mutual services ceases to exist, which means that the party
who fulfilled his service will have the right to restitution, ie both parties will have the
right to restitution if they performed their actions. In doing so, each party will be obliged
to reimburse the benefits it has received from the use of the items (Perovi¢, 1995).

The agricultural insurance market in Serbia is characterized by a small percentage
of insured areas and unfavorable agricultural insurance structures because one-case
insurance dominates, most often from the hail, while insurance against other risks in
Serbia is not available (Vasiljevic et al., 2020; Andrei, & Darvasi, 2012). Due to that,
the compensation for the damage to the buyer, in Serbia, is mostly borne by the seller.

Exercising the right on the basis of the institution of material defects of things, involves
two types of deadlines: timely notification of the transferor by the acquirer of the
existence of defects and timely filing of a lawsuit by the acquirer:

e timely notification of the transferor by the acquirer of the existence of defects
is related to short deadlines. The notification should follow the discovery of
the defects without delay, because in this way, it seems certain that there is a
defect and eliminates the possible greater damage that may occur due to the
functioning and use of the defective item. Serbian law provides for a subjective
deadline for notifying the transferor, which is eight days from the day the defect
was discovered, if it is a hidden defect. In addition to the subjective, there is also
an objective deadline of six months from the delivery of the item (Krulj, 1972).
The transferor is not responsible for deficiencies that appear after this deadline.
However, this objective deadline also depends on one subjective circumstance,
namely the conscientiousness, ie negligence of the transmitter. If the transferor
knew, or should have known about the defect, then the transferee does not lose
the right to protection even when he did not inspect the item without delay, ie
when he informed the transferor within eight days, and even when the defect
became apparent after six months (Perovi¢, 1995).
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e timely filing of a lawsuit by the acquirer, with the merits of the lawsuit, is
a condition for success in the dispute. In the law of Serbia, two situations
are envisaged: the first, when the acquirer fulfilled his performance, and the
second, when he did not fulfill his performance. In the first case, the rights
of the acquirer, who promptly informed the transferor of the existence of a
defect, shall cease after one year from the date of dispatch of the notice to the
transferor, unless his fraud prevented the transferor from using them. In the
second case, the acquirer who has timely notified the transferor of the existence
of a defect and has not yet paid the price, may, after one year, file a request
to reduce the price or compensate him for the damage, as an objection to the
transferor’s right to demand fulfillment of the acquirer’s performance (ZOO;
Perovi¢, 1995).

Deviation from the legal rules of protection in case of physical defects of the
product

Provisions on protection due to the sale of defective items are of a dispositive nature, so
that legal regulations enable the contracting parties to regulate their mutual rights and
obligations differently, but the negligence of any contracting party cannot be tolerated,
nor can the functioning of basic legal instruments.

When it comes to physical defects, the contractors can expand, reduce or limit, but also
exclude the liability of the transferor. According to the law of Serbia, the contractors
can limit or completely exclude the seller’s liability for material defects of the thing,
but under the condition of the conscientiousness of the transferor, because otherwise,
such provisions will be null and void (ZOO; Perovi¢, 1995).

In the case of a voluntary public offer, all the rules of the seller’s liability for both legal
and physical defects apply, while in the case of a forced public sale, the holder whose
item was sold is not liable for defects.

Amount of compensation for material damage

The scope of compensation includes everything that reduced the property of the injured
party due to the damage, including actual damage, lost profit, as well as all other costs
caused by the harmful event, such as costs of transporting goods, interest on lost funds
to eliminate the consequences of damage and similarly. The injured party is entitled to
compensation for ordinary damage, but also to compensation for lost profits, and the
principle of integral compensation applies to its amount.

In the case of contractual liability for damage, the degree of guilt should be taken into
account: in the case of ordinary negligence of the pest, the actual damage and lost
profits are limited to foreseeable damage; when it comes to fraud, intent and gross
negligence, the seller owes the entire damage; if the creditor has incurred any gain due
to causing damage, it will also be taken into account when determining the amount of
damages.
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The amount of damages is determined according to the prices at the time of the court
decision, except when otherwise provided by law. When assessing the amount of lost
profits, the profit that could reasonably be expected according to the regular course of
events or according to special circumstances, and the realization of which is prevented
by the pest’s action or omission, is taken into account. If the thing was destroyed by a
criminal act committed with intent, the court may determine the amount of compensation
according to the value that the thing had for the injured party.

The court will award compensation in the amount necessary to bring the injured party’s
property situation to the state in which he would have been if there had been no harmful
act or omission. In certain cases, the court may order the responsible person to pay less
compensation than the amount of damage, which will be the case when the damage
was not caused intentionally or with gross negligence and the responsible person is in
poor financial condition, which is why the payment of the full amount of damage would
bring him into poverty. Reduction of compensation is also possible if the pest caused
damage by doing something for the benefit of the injured party, whereby the court takes
into account the degree of attention that the pest shows in its own affairs. When making
a decision on reducing the compensation, the court must also take into account the
condition of the injured party’s property.

In the case of shared responsibility for causing damage, the injured party who contributed
to the damage occurring or being greater than it would otherwise be, is entitled only to
a proportionately reduced compensation.

Conclusion

This paper analyzes the legal institutes most important in the field of trade in defective
products, especially when the subject of trade is an organic plant product, for the
production of which there are significant potentials in Serbia, given that it has numerous
places of ecologically clean natural conditions needed for organic production. The
analysis was performed from the aspect of domestic and comparative law, as well as
international uniform rules, with special emphasis on their application in practice.

Conditions for organic production are highly demanding, based on the use of crop
rotation, compost and biological control of insects, green manure. Organic production
involves the use of fertilizers and pesticides that are considered natural. Methods of
organic agricultural production are internationally regulated and implemented by
many countries, and are based on standards established by IFOAM, with the aim of
establishing sustainable development, conservation and health and safety, which are
the main reasons for the introduction of organic production.

The quality of an organic product is an essential motive for purchase by consumers,
because quality is the basic feature of an organic product. This flaw is usually a hidden
flaw. In this paper, the authors analyze the position of the contracting parties in a
situation where the transferor sells a defective product, in which case the buyer’s right
is the seller’s obligation.
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In this period of research, the authors found that in practice there is a minimum amount
of defective products, of which about 90% are products with physical defects, which
were mainly created during harvesting, transport or transhipment of products and
only in one case in one agricultural year a small amount of products with a qualitative
deficiency appeared, in the case of seed wheat.

The liability of the seller (transferor) for defective items is a general rule and an
important instrument that ensures the equivalence of the obligations of the contracting
parties in a bilateral cargo contract. Therefore, the transferor, in the case of delivery
of defective goods, is obliged to compensate the buyer for the damage suffered at the
request of the buyer. Of course, the rules determined by law in this matter can be
regulated in a different way by an agreement between the seller and the buyer.
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ABSTRACT

Considering that the Republic of Serbia has a surplus in
the foreign trade of fruits, the problem of this research
refers to the perception of the importance of the foreign
trade of fruit of the Republic of Serbia. The subject of
the research includes the analysis of previous and future
trends in the value of exports and imports of fruits, as
one of the most important agro-industrial products. The
aim of the research is to determine future trends, as well
as to forecast future values of fruit imports and exports
using econometric methodology in the field of analysis of
variations of time series, i.e. statistical methods of linear
trend. The contribution of this research study is multiple, in
scientific terms it enriches the existing scientific literature,
given that research studies that have addressed this issue
are very rare, while in practical terms it provides guidance
to producers and exporters of fruits and agricultural policy
makers, especially in terms of encouraging fruit exports
from the Republic of Serbia in the coming period.

Introduction

Promoting the concept of free trade, and emphasizing the importance of foreign
trade, are present even in the early theories of international trade such as Adam
Smith’s theory of absolute advantage. He pointed out that a country that can produce
a certain product at lower costs and higher productivity compared to other countries,
has absolute advantages in production, and that such products which are the result of
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production specialization should be exported by the country. On the other hand, it is
desirable to import products that could be produced in a certain country at a higher
cost and lower productivity compared to other countries. Sawadogo (2019) emphasizes
that differences among countries lead to the establishment of trade relations and the
realization of international trade, which is mutually beneficial. At the same time, he
especially emphasizes the importance of the concept of comparative advantages.

By researching the indicators of foreign trade of a country, very useful information on
the state of the national economy can be obtained(Ivanova & Risti¢, 2020). There is a
strong connection between foreign trade and the growth of the value of gross domestic
product(Joki¢, 2020; Cavi¢ & Mandari¢, 2021), so the higher rates of economic growth
can be achieved by those countries whose export sector is successful and competitive
and which have a developed national market but also access to other markets (Balassa,
1978). In that context, Kovacevi¢ and Sabolovi¢ (2002) point out that international
exchange is a consequence of the state of the national economy, trends in production
and consumption, that is, supply and demand, surpluses and shortages of goods in an
economic environment open to the world market.

In the past period, significant oscillations of foreign trade trends have been recorded
in the Republic of Serbia, as well as a constant negative value of the foreign trade
balance(Vukoli¢, 2020). Despite the liberalization of trade, the advantages arising from
the implementation of the free trade agreements and the inclusion of the Republic of
Serbia in the integration process, the value of imports is still above export values(Puri¢
et al., 2020). The mentioned trends are the result of low competitiveness of Serbian
products on the international market (Avakumovi¢ et al., 2021), as well as the high
share of primary products and products of the early stages of processing in the structure
of exports.

The Republic of Serbia has developed the most intensive foreign trade relations with
the countries with which it has signed free trade agreements: EU member states,
signatories to the Central European Free Trade Agreement (CEFTA) and members of
the European Free Trade Association (EFTA), Russia, Kazakhstan, Belarus and Turkey
and the United States (Generalized System of Preferences). After the signing of the
free trade agreement between Serbia and Kazakhstan, foreign trade became much more
intense, but was still below its potential, with the dominance of agricultural and food
exports over imports (Simi¢ and Stankov, 2020).

The share of EU member states in the total foreign trade of our country exceeds
60%, and it is considered the most important trade partner of the Republic of Serbia.
Blahovi¢, Ilin and Umicevi¢ (2002) point out that the European Union accounted
for three quarters of the total export of fruits and vegetables from our country, while
Kuzman and Stegi¢ (2015) confirm that the European Union is also the leading trade
partner of the Republic of Serbia in trade in agro-industrial products. Bozi¢ and Nikoli¢
(2016) have come to the same conclusion and state that the largest part of the value
(about 50%) of agricultural exports of the Republic of Serbia is directed to the markets
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of EU member states, and that member states of the European Union also have the
biggest share (about 60%) in the structure of Serbian imports of agri-food products.

Fruit production is one of the most important, and certainly the most productive
agricultural branches in the Republic of Serbia. Fruit growing is often considered to
be the most profitable branch of the economy(Avakumovi¢ et al., 2021). Demand for
fruit and fruit products shows high income elasticity, i.e. due to the growth of consumer
income, there is an increase in demand for fruit, especially among middle and high
income groups, both in developing and developed countries(Vukosavljevic et al., 2021).

In the continuation of the paper, the authors will pay special attention to the analysis of
fruit production in the Republic of Serbia, as well as the trends and specifics of foreign
trade in fruit. After defining the research problem, subject, aims and hypotheses,
attention will be directed on reviewing the available scientific literature and considering
studies that have studied the same or similar topics. In the second part of the paper, the
authors explain the applied methodology (descriptive statistical analysis and analysis
of time series variations, i.e. the method of linear trend), present the obtained research
results and come to relevant conclusions with emphasis on scientific and professional
contribution of this study.

Materials and methods

Challenges and opportunities for fruit production and foreign trade in the
Republic of Serbia

In the Republic of Serbia, there are excellent opportunities for the growth of almost
all types of fruit, which is mainly due to favorable climatic conditions and soil quality,
although some types of fruit can be grown on soils of more modest physical and
chemical properties. Vlahovi¢ (2010) points out that a large number of fruit species are
grown in the Republic of Serbia, such as apple, pear, raspberry, plum, quince, cherry,
sour cherry, peach, apricot, strawberry, walnut, etc. Blagojevi¢ (2019) points out that
five types of fruit (apples, plums, grapes, raspberries, sour cherries) make up about
82% of the total fruit production.

Keserovi¢ (2005) also points out to the importance of this branch of agricultural
production, emphasizing that fruit growing is one of the most productive branches
of agriculture, which exceeds the profitability of other branches. This is supported by
Mili¢ and Radojevi¢ (2003) who state that fruit growing, as an important area of plant
production, has a number of comparative advantages over other branches of agriculture.
Fruit production can reach 10 to 20 times higher value per hectare, compared to the
production of important field crops, such as wheat and corn. According to the data of
the Statistical Office of the Republic of Serbia in 2017, as many as 183,602 hectares of
land were under orchards, of which 175,863 hectares were fertile (72,116 ha of plums,
26,360 ha of raspberries, 25,360 ha of apples, 25,281 ha of sour cherries, and 18,956
ha of other fruits).
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The share of fruit in the structure of exports of agro-industrial products from the Republic
of Serbia is dominant. The overall foreign trade balance of the Republic of Serbia is
constantly recording a deficit, while in recent years there has been a surplus in the foreign
trade of fruits. According to Vlahovi¢ (2004), the placement of fruit from the Republic of
Serbia on other markets is limited not by the quality of products, but by non-compliance
with strict procedures of picking, freezing, packaging, loading and transport. According
to the data of the Statistical Office of the Republic of Serbia, the total value of exports
of fresh and dried fruit in the period from 2004 to 2020 amounted to 2,459,776.10 USD,
i.e. a total of 3,345,880 tons of fruit were exported. Apples had a dominant share in
the structure of exports, followed by peaches, cranberries, blueberries, sour cherries,
strawberries and plums. In the same period, 3,776,290.9 tons of fruit were imported,
which amounted to 2,553,814.90 USD. The most imported types of fruit were those for
the production of which there are no appropriate climatic, soil and other conditions, such
as bananas, oranges, lemons and limes in the Republic of Serbia. Goldstein and Khan
(1985) emphasize that economic growth strongly stimulates fruit imports and reduces
inflation, while Niculae and Costaiche (2016) point out that fruit trade is very important
for the development of the national economy, and that increasing fruit production has
a positive effect on GDP and at the same time contributes to the reduction of imports.

Given the importance of fruit production, as well as the importance of fruit participation
in foreign trade of the Republic of Serbia, the paper continues to investigate the
development of exports and imports of fruits in the period from 2004 to 2020 and
forecast future values using statistical methodology in the field of time series analysis.

Underlying principles of research

The research problem is related to the importance of foreign trade of fruits of the
Republic of Serbia, while the subject of the research includes the analysis of previous
and future trends in the value of exports and imports of fruit, as one of the most
important agro-industrial products.

The aim of the research is to determine future trends and forecast future values of fruit
imports and exports of the Republic of Serbia by applying econometric methodology in
the field of analysis of time series variations, i.e. statistical methods of linear trend. The
applied descriptive statistical analysis will also contribute to the quality of the research.
The results of the conducted research will help to answer the questions: whether the
researched values show a constant increase and characteristic variations that repeat
over time, with an approximate straight-line tendency in accordance with the linear
trend. In accordance with the previously mentioned research elements, general and
specific research hypotheses are defined.

General research hypothesis:

H,: Quantitative indicators of the trends of fruit export and import values of the Republic
of Serbia in the period from 2004 to 2020 are suitable for research, since variations of
the analyzed phenomenon are observed in a sufficiently long period of time.
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H,: Quantitative indicators of the trends of fruit export and import values of the
Republic of Serbia in the period from 2004 to 2020 are not suitable for research
because variations of the analyzed phenomenon are not observed in a sufficiently long
period of time.

Specific research hypotheses:

H1 Trends in the fruit export and import values of the Republic of Serbia in the period
from 2004 to 2020 show a constant increase and characteristic variations that repeat
over time and show an approximate straight-line tendency in accordance with the linear
trend.

H1  Trends in the fruit export and import values of the Republic of Serbia in the period

from 2004 to do not show a constant increase and characteristic variations that repeat
over time and do not show an approximate straight-line tendency in accordance with
the linear trend.

H2, . The trend line in the case of the fruit export and import values of the Republic of
Serbia is increasing, and every year in the period from 2004 to 2020 there is an average
annual increase in value.

H2,_ The trend line in the case of the fruit export and import vales of the Republic of
Serbia is declining, and every year in the period from 2004 to 2020 there is an average
annual decrease in value.

H3, By applying the linear trend method, it is possible to predict future trend direction
of the fruit export and import values the Republic of Serbia in the period from 2021 to
2030.

H3_ By applying the linear trend method, it is not possible to predict future trend
direction of the fruit export and import values of the Republic of Serbia in the period
from 2021 to 2030.

Literature review

After reviewing the available scientific and professional literature, it was noticed that
a very small number of authors dealt with researching previous trends in fruit imports
and exports of the Republic of Serbia and forecasting their future values using the
mentioned methodology, which further increases the importance of this research study.

Khotamov and Ismoilov (2020) dealt with assessing and forecasting trends in global
exports and imports of goods on the international market. They emphasize that research
into the import and export trends is crucial for developing countries, and that the correct
assessment and prediction of their future trends is extremely important for the growth
and development of the national economy.

Matkovski, Erceg, Poki¢ and Kleut (2018) analyzed the production and foreign trade
of berries with special emphasis on comparative advantages in exports. The authors
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pointed out that the foreign trade of agricultural and food products is of special
importance for the Republic of Serbia due to its high participation in trade as well as
in the value of gross domestic product. They also emphasized a very important fact,
that agriculture is the only economic sector of the Republic of Serbia that has a positive
foreign trade balance.

Lukac¢-Bulatovi¢, Vukoje and Mili¢ (2017) investigated the most important factors
that determine fruit production, with the analysis of the achieved economic results of
important fruit species (apple, pear, peach, sour cherry and plum) on agricultural farms
in AP Vojvodina. The authors concluded that the highest level of economic justification
of production is represented in the case of pears, followed by apples, sour cherries,
peaches and plums. The contribution of research is reflected in proposing measures
for improving fruit production (planting quality fruit varieties, vertical connection of
producers and processors and raising the level of economic security of producers).

Tomasevi¢ (2016) researched the state and possibilities of fruit production and export
from the Republic of Serbia, with an emphasis on measures to increase them at the
macroeconomic and microeconomic level. The author pointed out that fruit production
in the Republic of Serbia has an increasing trend, and that fruit has a dominant share in
the structure of exports of agricultural and food products. The value of exports of fresh
fruits and processed products is conditioned by the volume and structure of domestic
production and the degree of adjustment to international market demand. The author
notes that in the Republic of Serbia there is no single strategy for fruit exports, that
export incentives are insufficient, and that exports, among other things, can be increased
by applying an appropriate marketing strategy.

Stegi¢ (2016) identified the analysis of foreign trade of agro-industrial products between
the Republic of Serbia and the European Union in the period from 2004 to 2014 as the
main goal of his research in order to notice changes in trade relations, conditioned by
signing the Stabilization and Association Agreement. The author stated that the primary
agricultural products dominate in exports, while the structure of imports includes
products of the late stages of processing, but he also notes that fruit appears as a key
export and import product in trade with the European Union.

Vlahovi¢ and Puskari¢ (2015) investigated the export of agro-industrial products from
the Republic of Serbia to the market of the Russian Federation, given that it was one of
the world’s largest food importers in the study period. The authors pointed out that it is
necessary to increase the share of products of the late stages of processing at the expense
of raw materials in the structure of exports, which would condition the optimal use of the
capacity of the domestic processing industry and increase export profitability. They also
suggest that the engagement of agricultural policy makers should be intensified and that
the agricultural producers should be stimulated to form associations in order to increase
export quantities, the quality of agricultural products and ensure continuous delivery.

In their next study, Vlahovi¢, Puskari¢ and Velickovi¢ (2015) investigated the trends
of apple exports and the foreign trade balance of the Republic of Serbia. The authors
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stated that the apple is the leading fruit species in the structure of exports, and that
intensifying the export of apples can create a good basis for increasing the total domestic
fruit production. The results of the research indicate that apple production tends to
grow moderately per year (4.75%), while imports were subject to oscillations due to
a number of factors (producer disorganization, lack of working capital, fragmentation
of production, etc.), but that in the observed period nevertheless, a positive balance of
foreign trade in apples was achieved. However, despite these limitations, several larger,
modernly designed plantation complexes have been built in Serbia since 2000, in which
current technological solutions for growing new, more yielding apple varieties has been
applied (Jelo¢nik, Ivanovi¢, Subi¢, 2011).

In their previous studies, Vlahovi¢, Tomi¢ and Kuzman (2011) dealt with the
investigating trends of foreign trade of agro-industrial products of the Republic of Serbia
with the Republic of Croatia under the CEFTA agreement, and considering the range of
opportunities for improving and expanding trade among countries. Based on the results
of the research, the authors concluded that the Republic of Serbia must improve its
agricultural policy by introducing strategic changes, ensure more favorable procurement
of agricultural machinery and equipment for processing agri-food products, and increase
the competitiveness of agro-industrial products, especially in foreign markets.

Kuzman, Ivi¢ and Dumonji¢ (2011) dealt with the same research problem and concluded
that the Republic of Serbia recorded a deficit in foreign trade of agro-industrial products
with the Republic of Croatia, during the entire observation period. The authors suggested
that the trade deficit could be eliminated by improving product quality, improving
packaging, applying a marketing concept, and improving production technology.

Draskovi¢, Stosi¢ and Rajkovi¢ (2011) investigated the production potential and trends
in fruit exports of the Republic of Serbia, as a contributing factor in rural development.
The authors emphasize the importance of raspberry production as a traditional export
product of the Republic of Serbia, but also conclude that there are not enough incentives
in this sector, and that the provisions of agricultural policy, which regulate this area, are
not clearly defined. It is emphasized that the mentioned shortcomings primarily affect
large fluctuations in export prices.

Vlahovi¢, Maksimovi¢ and Puskari¢ (2011) studied the factors that limit the export of
fruit from the Republic of Serbia and concluded that the main obstacles to promoting
exports of Serbian fruit and fruit products are inadequate quality of fruit varieties and
planting material, insufficient knowledge of foreign markets, lack of knowledge about
new production technologies, as well as the lack of export associations that would be in
charge of establishing stable and long-term relationships with importers. The authors
concluded that the strategic goals of the Republic of Serbia should include high-quality
production of fresh fruit and increased competitiveness on the international market.

Maksimovi¢ (2009) also researched the apple market in the world and in the Republic of
Serbia. The author noted that apple producers in Serbia must increase competitiveness
at the national and international level, and that it is necessary to intensify production
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and apply an integrated concept, introduce modern apple varieties, apply innovative
ways of storing products and use modern packaging. In this research, the importance
of stable business conditions that would affect the improvement of existing export
potentials was especially emphasized.

Research methodology

According to Sosi¢ (2006), a time series is a set of chronologically arranged values of a
variable, which represents the phenomenon or a statistical process in time. Depending
on the character of the factors that affect a certain phenomenon over time, Horvat and
Mijoc¢ (2012) state that the time series consists of several components: trend component,
seasonal, cyclical and random (irregular) component. The time series is equal to the
product of all the listed components, but it is not necessary for it to contain them all.
The trend component is a value that is expressed by a mathematical function and shows
the developmental tendency of the phenomenon depending on time. Levine, Stephan,
Krenhbiel and Berenson (2009) point out that the trend is a general, long-term upward
or downward movement in time series. What is important for the trend is the ability
to predict future movements of the phenomenon or feature (Horvat, Mijoc, 2012), i.e.
when certain movements are analyzed through the trend, the goal is to discover the
laws of development of the phenomenon, and based on that predict its future trend.

Serdar and Sosi¢ (1992) note that if the investigated phenomenon exhibits, in the same
time periods, approximately the same absolute change, i.e. decrease or increase, it
is considered that its movement is approximately linear and can be expressed by a
linear model. In addition to this model showing the linear movement of the time series,
Biljan-August, Pivac and Stambuk (2009) also emphasize the possibility of predicting
the value of the phenomenon for some future periods.

The linear trend method is very suitable for application in situations when we investigate
long-term time series with one-year time periods, which is exactly the case in this
study which examines trends in imports and exports of fruits of the Republic of Serbia,
annually in the period from 2004 to 2020.

The general form of the linear trend function is:
Yt = a+bx (1)

The time variable x is an independent variable, while the trend value Y is a dependent
variable in the research. The parameter a represents the value of the function at the
origin, and the parameter b is an indicator of the direction of the trend. Serdar (1997)
points out that it depends on the sign that this parameter carries whether a continuous
increase or decrease in the value of the investigated phenomenon is shown.

The least squares method is one of the methods by which the linear trend equation can
be determined, which will be applied in this research. The advantage of its application
is that it provides a trend line that is best adapted to the actual data of the time series
(Hadzivukovi¢, 1989; Panti¢ et al., 2022).
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Since the linear trend describes the development of the phenomenon in terms of average,
it is necessary to determine its representativeness, that is, to provide an answer to the
question of whether the model explains the movement of the dependent variable Y
through time X, and to what extent it explains it. The coefficient of determination is
an indicator of the representativeness of a trend model based on analysis of variance.
Kovaci¢ (2008) states that the coefficient of determination is defined as the ratio of the
total sum of squares of deviations interpreted by the trend model and the total sum of
squares of all deviations of the values of the time series Y variable from the arithmetic
mean. The formula for calculating the coefficient of determination is:

_SP

R* =5t )

The representativeness of the trend model is better when its value is closer to 1, as well
as when there are small differences between the original values of the time series and
the trend value.

Before applying the described method, a descriptive statistical analysis was performed
and the following indicators of fruit exports and imports of the Republic of Serbia
were calculated and interpreted: arithmetic mean, minimum, maximum and total values
of observed phenomena, median, lower and upper quartile, range of variation, mean
absolute deviation, standard deviation and coefficient of variation.

Research results and discussion

Descriptive statistical analysis

In the process of collecting research data, the desk method was applied and the secondary
data source, i.e. the database of the Statistical Office of the Republic of Serbia, was
used. Quantitative data on trends in exports and imports of products belonging to
product group 057 - Fruit, fresh or dried (according to the standard international
trade classification), in the period from 2004 to 2020 (observation period is 17 years),
expressed in US dollars were collected (USD).

Based on the data shown in Table 1, it is concluded that the investigated phenomenon
is observed in a sufficiently long period of time, to manifest, in equal time periods (one
year) approximately the same absolute change, and that its movement is approximately
linear and can be expressed by linear model.

The total value of fruit imports in the Republic of Serbia in the observed period
amounted to 2,553,814.90 USD and was slightly higher than the total value of exports.
The minimum value was realized in 2004 in the amount of 70,101.30 USD, while the
maximum value of imports was realized in 2020 when it amounted to 242,541.60 USD.

The total value of fruit exports from the Republic of Serbia in the observed period
amounted to 2,459,776.10 USD. The minimum value was realized in 2005 in the
amount of 20,301.90 USD, while the maximum value of exports reached 2017,
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when it amounted to 276,849.50 USD. The average annual value of fruit imports was
150,224.41 USD, and the value of exports was slightly less - 144,692.7 USD.

Table 1. Quantitative trends in fruit exports and imports of the Republic of Serbia in the

period from 2004 to 2020 in thousands of USD

Year Value of exports Value of imports Balance Coverage ratio (%)
2004 24050,90 70101,30 -46050,40 34
2005 20301,90 90426,70 -70124.80 22
2006 39279,80 101463,90 -62184,10 39
2007 77559,40 125004,40 -47445,00 62
2008 77627,60 145028,20 -67400,60 54
2009 68363,00 127771,80 -59408,80 54
2010 104502,30 139401,50 -34899,20 75
2011 146685,00 160001,80 -13316,80 92
2012 112336,00 153944,00 -41608,00 73
2013 159527,10 158286,10 1241,00 101
2014 189537,80 161140,60 28397,20 118
2015 203937,00 151787,90 52149,10 134
2016 255109,40 173147,80 81961,60 147
2017 276849,50 177166,60 99682,90 156
2018 215643,60 183002,70 32640,90 118
2019 228833,00 193598,00 35235,00 118
2020 259632,80 242541,60 17091,20 107

Source: Review of authors based on data from the Statistical Office of the Republic of Serbia

(www.stat.gov.rs)

Figure 1. Trends in fruit imports and exports of the Republic of Serbia in the period from
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Note: Red line is export and black line is import.
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Based on the data presented in the Graph 1, it can be concluded that in the period from
2004 to 2013, fruit imports exceeded export values. The value of exports increased
sharply in 2013, compared to 2012, while in the same period imports also showed
growth that was much lower in intensity. From 2013 until the end of the research period,
the value of fruit exports from the Republic of Serbia to other markets was higher than
imports, and the coverage ratio in that period exceeded 100%.

Based on the indicators of the descriptive statistical analysis of fruit imports of the Republic
of Serbia, the following can be concluded: 50% of the realized value of imports was more
than 153,944.00 USD, 25% of the value less than or equal to 127,771.80 USD, while
25% of the value was greater than or equal to 173,147.80 USD. The range of variation
was 172,440.30 USD, then the average absolute deviation of individual import values
from the average annual value reached 29,690.95 USD, while the average deviation of
individual fruit import values from the average annual value was 39,617.97 USD.

Table 2. Descriptive statistical analysis of fruit exports and imports of the Republic of Serbia
in the period from 2004 to 2020

Indicator Export Import
Number of observation periods 17 17
Minimum 20.301,90 70.101,30
Maximum 276.849,50 242.541,60
Total 2.459.776,10 2.553.814,90
Arithmetic mean 144.692,71 150.224,41
Median 146.685,00 153.944,00
The lower quartile 77.559.,40 127.771,80
The upper quartile 215.643,60 173.147,80
Range of variation 256.547,60 172.440,30
Mean absolute deviation 74.531,86 29.690,95
Standard deviation 8379231 39.617,97
Coefficient of variation 58% 26%

Source: Review of authors based on data from the Statistical Office of the Republic of Serbia
(www.stat.gov.rs)

The variability in the value of fruit imports of the Republic of Serbia in the period from
2004 to 2020 was relatively weak (26%).

Based on the indicators of descriptive statistical analysis of fruit exports of the Republic
of Serbia, the following can be concluded: 50% of the realized value of exports was
more than 146,685.00 USD, 25% of value was less than or equal to 77,889.40 USD,
while 25% of value was greater than or equal to 215,643.60 USD. The range of variation
was 256,547.60 USD, then the average absolute deviation of individual import values
from the average annual value reached 74,531.86 USD, while the average deviation of
individual values of fruit imports from the average annual value was 83,792.31 USD.
The variability in the value of fruit imports of the Republic of Serbia in the period from
2004 to 2020 was relatively strong (58%).
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Linear trend method

The presented data indicate that the time series of data on the value of exports and
imports of fruits of the Republic of Serbia shows an approximately linear movement,
and therefore can be expressed by a linear model. Using the least squares method, the
linear trend equation was determined, so that the starting year of the researched period,
2004, was chosen as the starting point. The unit for x (base time unit) is one year, and
the unit for y (feature value) is one thousand USD. The equations of the linear trend of
fruit exports and imports of the Republic of Serbia are as follows:

Export: Yt = 13348 + 16418x 3)

Import: Yt = 89870+ 7544x @

Figure 2. The linear trendline of fruit exports from the Republic of Serbia in the period from
2004 to 2020
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Figure 3. The linear trendline of fruit imports to the Republic of Serbia in the period from
2004 to 2020
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Based on the set equations, it is concluded that the theoretical value of the trend in the
starting point is 13348 in the case of exports, and 89870 in the case of fruit imports.
This value indicates the point at which the trend line intersects the coordinate axis Y
in a rectangular coordinate system. We also find out how much was the theoretical,
expected value of exports, that is, imports of fruits of the Republic of Serbia on January
1, 2004. In each observed year in the period from 2004 to 2020, the value of fruit
exports from the Republic of Serbia to other markets increased by an average of 16,418
USD, while the value of imports increased by an average of 7,544 USD. These data
also indicate that in both cases (exports and imports) the trend line is increasing.

By calculating the average annual rate of change (s = b/average y * 100) we conclude that
during the research period the value of fruit exports increased by an average of 11.35%
per year, while the value of fruit imports increased by an average of 5.02% per year.

Given that the linear trend model describes the development of the phenomenon in
terms of average, it is necessary to determine its representativeness. By calculating
the value of the coefficient of determination (R*=0.921 for exports and R? = 0.870 for
imports) it is concluded that 92.10% of changes in the value of fruit exports from the
Republic of Serbia and 87% of changes in the value of fruit imports of the Republic of
Serbia are explained by the presented linear trend model. The representativeness of the
linear trend model is very high in both cases.

At the end of the research, the forecast of future values of exports and imports of fruits of the
Republic of Serbia for the next ten-year period, i.e. until 2030, is performed. The possibility
of extrapolating data is one of the most common reasons for studying a trend in the
movement of a phenomenon. In this context, Hadzivukovi¢ (1989) notes that extrapolation
is formally performed with the assumption that the phenomenon will continue in the future
as in the past, which can be concluded on the basis of presented data on trends in exports
and imports of fruits of the Republic of Serbia, since for the last 17 years, no significant
oscillations have been recorded, with the possibility of taking into account a certain moment
that will have effect in the future, but whose effect was not present before.

Based on the research of current trends in exports and imports of fruits of the Republic
of Serbia, it is predicted that in the next ten years the growth trend of export and import
values will continue with the coverage of imports by exports ranging from 134% to
154%. It is predicted that, in the period from 2021 to 2030, the value of fruit exports on
an annual level will exceed import values, and that a positive foreign trade balance will
be achieved when it comes to fruit trade. The values of exports and imports of fruits of
the Republic of Serbia will continue to grow in the coming period, with the growth rate
of exports being higher than the growth rate of imports.

Observing the last year of extrapolated values, it is concluded that the value of
fruit exports from the Republic of Serbia to foreign markets will be 1.7 times
higher, i.e. that the value of fruit imports will be 1.18 times higher than the
values achieved ten years ago (during 2020).
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Table 3. Overview of previous trends and projected values of fruit exports and imports of the
Republic of Serbia in the period from 2021 to 2030 using the linear trend method

Year (Xti) E(’;? t(i))r t Year (Xtu) I?‘l}:z;t Balance COVeI:lO/%;E ratio
2004 0 24050,90( 2004 0 70101,30| -46050,40 34
2005 1 20301,90( 2005 1 90426,70 -70124.80 22
2006 2 39279,80| 2006 2 101463,90| -62184,10 39
2007 3 77559,40| 2007 3 125004,40 | -47445,00 62
2008 4 77627,60| 2008 4 145028,20| -67400,60 54
2009 5 68363,00| 2009 5 127771,80| -59408,80 54
2010 6 104502,30 2010 6 139401,50| -34899,20 75
2011 7 146685,00 2011 7 160001,80| -13316,80 92
2012 8 112336,00| 2012 8 153944,00| -41608,00 73
2013 9 159527,10| 2013 9 158286,10 1241,00 101
2014 10 189537,80 2014 10 161140,60 28397,20 118
2015 11 203937,00| 2015 11 151787,90 52149,10 134
2016 12 255109,40| 2016 12 173147,80 81961,60 147
2017 13 276849,50| 2017 13 177166,60 99682,90 156
2018 14 215643,60| 2018 14 183002,70 32640,90 118
2019 15 228833,00| 2019 15 193598,00 35235,00 118
2020 16 259632,80| 2020 16 242541,60 17091,20 107
2021 17 29245525 2021 17 218122,67 74332,58 134
2022 18 308873,31| 2022 18 225666,92 83206,41 137
2023 19 325291,37| 2023 19 233211,17 92080,20 139
2024 20 34170943 2024 20 240755,42| 100954,01 142
2025 21 358127,49| 2025 21 248299,67| 109827,82 144
2026 22 374545,55| 2026 22 255843,92| 118701,63 146
2027 23 390963,61| 2027 23 263388,17| 127575,44 148
2028 24 407381,67| 2028 24 270932,43| 136449,24 150
2029 25 423799,73| 2029 25 278476,68 | 145323,05 152
2030 26 440217,79]1 2030 26 286020,93| 154196,86 154

Source: Review of authors based on data from the Statistical Office of the Republic of Serbia
(www.stat.gov.rs)

Conclusion

By applying a set of methodological procedures specific for the analysis of time series
variations, the truthfulness of defined hypotheses, general and specific, was tested. The
results of the descriptive statistical analysis provided valuable insights into the value
of exports and imports of fruits of the Republic of Serbia in the period up to 2020. The
obtained research results, which were obtained by applying the analysis of the time
series variations, indicated the acceptance of null, and the rejection of the alternative
hypothesis, in the case of the general hypothesis and all groups of specific hypotheses,
which contributed to relevant and impartial research conclusions. Therefore, with the
high representativeness of both models of the linear trend, the authors state the following:
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o Quantitative indicators of trends in the value of exports and imports of fruits of the
Republic of Serbia in the period from 2004 to 2020 are suitable for research as variations
of the analyzed phenomenon are observed over a sufficiently long period of time.

° The mentioned trends show a constant increase and characteristic variations that
are repeated over time and show an approximate straight-line tendency in accordance
with the linear trend.

° The trend line of the value of exports and imports of fruits of the Republic
of Serbia is increasing, and every year in the period from 2004 to 2020 there was an
average annual increase in both values.

o By applying the linear trend method, the future trend direction the fruit export
and import values of the Republic of Serbia in the period from 2021 to 2030 is predicted.

It is concluded that the trend of growth in the value of exports and imports of
fruits of the Republic of Serbia will continue in the future, with more intensive
growth in the value of exports compared to imports. Also, due to the coverage
of imports by exports, it is expected that trade in fruit will cause a surplus in
the foreign trade balance of the Republic of Serbia, at least when it comes to
this type of agro-industrial products. The contribution of this research study
is multiple, in the scientific sense it expands the scope of existing scientific
literature, given that research studies that have addressed this issue are very
rare, while in practical terms it provides guidance to producers and exporters of
fruits and agricultural policy makers. especially in terms of encouraging fruit
exports from the Republic of Serbia in the coming period.
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ABSTRACT

Requirements to provide high and stable yields and high-
quality agricultural products at reasonable prices are hard
to meet without any use of pesticides. However, in addition
to significant positive effect their application often has
adverse effects on human health and environment. This
study aims to uncover crop farmers’ behaviour regarding
pesticide use in Serbia’s region of Vojvodina. The
research was conducted based on farmers’ self-assessment
regarding the application of pesticides. The results show
that farmers have a serious and responsible approach
concerning certain aspects of pesticide use. They generally
follow recommendations, particularly concerning the pre-
harvest interval, as well as the washing and maintenance
of equipment. However, they often neglect other aspects,
especially those related to their own safety protection.
The study concludes that the mechanisms of appropriate
sharing of information and farmers’ education should be
addressed by decision-makers and that the advisory service
should play a strong role in this process.

Introduction

Historically, harvest was the part of agricultural production that was not affected by diseases,
pests, and weeds (Roettele et al., 2018). With the development of agriculture, farmers
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have increasingly protected cultivated crops, seeking to preserve as much of their yield as
possible. Today, crop protection is one of the most important activities which aims to reduce
the dependence of production results on the harmful effects of weeds, diseases, and pests
(Aktar et al., 2009). Crop protection will continue to be one of the key issues in agricultural
production, which is strongly suggested by projected world population growth (UN, 2019),
its resulting growth in food demand (EU, 2019), climate change with the potential to reduce
yields (FAO, 2019), and the degradation of arable land (Pravalie et al., 2021).

The methods of plant protection have changed over time, but today, in most cases, plant
protection is carried out using chemical agents generally known as pesticides (Poki¢ et
al., 2018). The worldwide consumption of pesticides is constantly on the increase and
this trend is expected to continue in the future (Sharma et al., 2019). However, recent
studies show that changes in the management of pesticides could reduce the global
consumption of synthetic pesticides by as much as 42% without any serious negative
impact on farm productivity and profitability (Lechenet et al., 2017).

Unfortunately, the application of pesticides does not produce only significant positive
effects (Cooper, Dobson, 2007), but also numerous negative externalities (Damalas,
2009). Its main adverse effects are exerted on the health and safety of farmers applying
pesticides and non-targeted living beings in the ecosystem. It also causes water, air
and soil pollution, and poses many health risks for the consumers who eat food with
pesticide residues (Syed et al., 2014).

A wrong choice or improper use of pesticides has both economic and ecological
implications (Houbraken et al., 2016). Many negative consequences are unintentional,
but that does not reduce the damage. According to Ozkan, the unintended consequences
of pesticide application are most often caused by their inappropriate use, which occurs
primarily due to their users’ lack of knowledge and information (Ozkan, 2009).

One of the unintended consequences of pesticide application is the impact on the person
who applies them. To avoid such consequences, personal protection is essential, i.e.,
wearing a mask, long sleeves, trousers, closed footwear, hats, and gloves; adequate
cleaning of clothes and frequent handwashing with soap are also crucial (Salvatore et
al., 2008; Furlong et al, 2015). The use of pesticides without protective equipment can
cause health problems such as headaches, skin irritation, eye irritation, fatigue, muscle
aches, cough, sneezing, excessive sweating, dizziness, nausea, abdominal pain, and
vomiting (Houbraken et al., 2016; Bhandari et al., 2018). Hazardous practices include
mixing pesticides with bare hands, spraying with brushes or twigs, and testing the
concentration of pesticide solution by licking it (Dinham, 2003; Macharia et al., 2013).
Nicol has proven that not only farmers who handle pesticides are exposed to health
risks, but often their family members are at risk too (Nicol, 2003). It is also important
to note that pesticide residues can cause nutrient imbalances and reduce the quality of
agricultural products (Bourn, Prescott, 2002; Hou, Wu, 2010).

Apart from providing substantial benefits for agriculture, pesticides may also pose a major
threat to all living organisms in an agroecosystem if applied improperly (Timprasert et
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al., 2014; Houbraken et al., 2016). Although the purpose of pesticide application is to
prevent crop diseases and destroy weeds and pests that endanger yields and the quality
of crops, many untargeted plant and animal species, including beneficial predators of
pests, are often injured or killed (Roca, 2011). It is well documented that exposure to
pesticides has adverse effects on plants (John and Shaike, 2015), vertebrates (Zala, Penn,
2004), birds (Giesy et al., 2003; Iwaniuk et al., 2006), soil microorganisms (Adesodun et
al., 2005), fish and other aquatic organisms (Orug, 2010; Grung et al., 2015).

There are different techniques for the application of pesticides. The roughest division
is into manual and mechanized application, the latter of which can be done from the
ground (trucks, tractors with sprayers, self-propelled sprayers) or the air (spraying from
airplanes) (Carvalho, 2017). Regardless of the method used, pesticide application can
cause pollution of air, soil, and water. Pollution can occur from point or non-point
sources (Vischetti et al., 2007). Point sources include pollution resulting from activities
such as tank filling, washing, and disposal of packaging waste, or from spills and leaks
caused by faulty equipment (Carter, 2000). Non-point sources of pollution refer to the
application of pesticides through various mechanisms such as spraying, swelling, and
rinsing (Screpanti et al., 2005).

An additional health and environmental risk can be posed by pesticide packaging
waste if it is improperly discarded (Mello, Scapini, 2016). Leaking pesticide residues
from discarded packaging contaminate soil, surface water and groundwater, and can
endanger living organisms if they come into contact with it (Patarasiriwong et al.,
2013). Therefore, before disposal, it is necessary to prepare pesticide packaging waste
for further safe handling. In 2008, the Food and Agriculture Organization and the World
Health Organization created a guide to handling pesticide packaging waste (FAO and
WHO, 2008). According to FAO and WHO, the method of triple rinsing of pesticides
packaging waste before its disposal, proved to be safe. Rinsing should be performed
immediately after emptying the packaging. The washed contents should be returned to
the sprayer and used on crops (FAO and WHO, 2008). This enables not only the use of
the entire contents of the package but also prevents spot contamination.

Burning and burying pesticide packaging waste is considered a highly undesirable
practice that should be prohibited since hazardous components are not destroyed in
this way, but are emitted into the environment (FAO and WHO, 2008). The Guide
recommends different waste disposal solutions such as reversible distribution (returning
emptied packaging to dealers), specialized pesticide packaging waste collection
centres, and recycling centres (FAO and WHO, 2008). However, for all these waste
disposal options to be suitable, certain preconditions have to be fulfilled: infrastructure
construction; regulated legislation; active involvement of all stakeholders in the supply
chain; developed information mechanism; and social, environmental, and economic
acceptance by a specific local community (Patarasiriwong et al., 2013).

Proper handling of pesticides is crucial for the reduction of environmental and
health risks. The expertise of those who handle pesticides is highly important for the
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implementation of an adequate strategy to reduce the negative impact of pesticides on
human health and the environment (Kien, 2015; Houbraken et al., 2016). On the other
hand, it is difficult to monitor how the actual farmers act in the field. Sapbamrer and
Thammachai (2020) in their systematic review on pesticide safety practices concluded
that the information describing pesticide safety practices appears fairly limited and
inconsistent. Therefore, this paper aims to uncover behaviour regarding pesticide use
(selection of pesticides, following dosage instructions, application timing, frequency
of application, weather conditions, pre-harvest interval, and management of packaging
waste) among crop farmers in Vojvodina. The research hypothesis is that undesirable
practices among farmers regarding the use of pesticides exist, with consequences for the
environment and the health of farmers. The research was conducted based on farmers’
self-assessment regarding the application of pesticides.

The remainder of the paper is organized as follows: in the next section, the study area
is shortly described and the methodology of collecting empirical data and its analysis
are explained; after that, research findings are presented and discussed; and finally,
conclusions are drawn, recommendations are given to decision-makers, and research
limitations are explained and followed by recommendations for future research.

Materials and methods

To achieve the goal of the research, a survey of 400 farmers from the northern Serbian
province Vojvodina was conducted. Due to its sustainable share in total employment
and foreign trade exchange, agriculture represents an important sector of Serbian
economy and Vojvodina was selected for the study because its agriculture is the
backbone of the region’s development. Favourable natural conditions for agricultural
production (in terms of soil, climate, and hydrology) make Vojvodina the most
intensive agricultural area in the country (Despotovi¢ et al., 2019). According to
the latest Census of Agriculture (SORS, 2012), the province has around 2 million
hectares of available land, which is 38 percent of the total available land in the country
(without Kosovo and Metohija). However, the province share in the total national
utilized agricultural area is 46.81%, while the share in the total arable land is 58.34
percent. An additional reason for the selection of Vojvodina as the study area is the
fact that the use of synthetic pesticides is more spread among farmers in this region
than in the rest of the country. According to Karapandzin and Rodi¢ (2017), 83.78%
of agricultural land in Vojvodina is treated with pesticides, which is significantly
higher than the average in the country (61.30%). Hence, understanding pesticide use
behaviour among farmers in this region is crucial for the promotion of a shift towards
more sustainable agricultural practices.

The sample contains different municipalities, in proportion to their participation in
the total number of registered farms larger than 10 ha in the province (SORS, 2012).
The survey was conducted from April 2017 to January 2018. The selection of farmers
within each municipality is random, and their participation is voluntary and anonymous.
According to the Code of Academic Integrity of the University of Novi Sad (adopted
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on January 30, 2020) which defines the conditions of scientific research work with
respondents, for voluntary and anonymous research it is not necessary to obtain a
special permit.

The survey questionnaire consists of several parts and is rather complex and extensive
(Karapandzin, 2019). For this paper, only a part of the collected data related to pesticide
handling was used. Of the total number of surveyed agricultural producers, 15 did
not provide answers to all questions of interest for this research. Therefore, they were
excluded from further analysis, so the final sample covered 385 subjects. Descriptive
statistical methods were used to process the collected data.

Results and Discussion

Basic characteristics of the surveyed farmers and farms are shown in 7able 1. The data
show that the sample is dominated by male farmers with a high school diploma whose
only source of income is agriculture. The respondents’ average age is 41.59, with an
average of 20.95 years of experience in agriculture. Only 34% of the surveyed farmers
have a matching education, i.e., some kind of degree in the field of agriculture (7able
I). The average farm size is 51.89 ha. A substantial deviation from the average values
shows that the sample is heterogeneous regarding the farm size. A smaller number of
farms are engaged exclusively in field crop production (40.3%), while other farms carry
out mixed field crops and livestock production (7able 1). The surveyed population’s
cooperation with the extension service is at a relatively low level as only 57.4% of the
respondents have reported frequent cooperation with it (several times a year).

Table 1. Basic characteristics of surveyed farmers and their farms.

Variables Min-Max/Relative Mean SD
Frequency %

Gender fﬁ:ll:lf:(;)o:)(gz.;)l 0.97 na.”

Age 20-82 41.59 12.64
elementary (=0) 11.2

Education secondary (=1) 73.0 1.05 0.52
tertiary (=2) 15.8

Experience in agriculture 2-64 20.95 11.52

Formal education in agriculture ;(e)s((==01) ):=6364(.)0 0.34 n.a.

Farm size 10-200 ha 51.89 40.63

Livestock production ;gs((::ol) )::42 937 0.59 n.a.

Contact with extension service rarely or never (=0) =42.6 0.57 n.a.
frequently (=1)=57.4

n.a. — not applicable

Source: Authors calculations
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The survey results show that the majority of respondents (53.2%) make responsible
decisions on the type of pesticides to be applied; i.e., their selection is predominantly
based on recommendations by plant protection experts (Figure 1). If experts are
familiar with the farm’s specific features, then the selection of pesticides based on
experts’ recommendations is to be the advised practice.

Figure 1. Selection of pesticides

Producer recommendations
Retailer recommendations
Plant protection experts..
Information from the media
Information from the Internet
Neighbours or relatives..

Personal experience

Something else

0 10 20 30 40 50 60

Relative frequency (%)

Source: Authors calculations

However, it is worrying that as many as a quarter of respondents (25.7%) make their
decisions solely based on personal experience. Excessive reliance of Vietnamese farmers
on previous experience in creating crop protection strategies of pesticide selection was
noticed by Haubraken and associates (Houbraken et al., 2016). They concluded that
such practices are not sustainable in the long term and can affect production results,
cause pest resistance, and pollute natural resources (Houbraken et al., 2016). Another
group of authors noted that negative effects often result from farmers’ bad habits (Huang
et al., 2020). Considering the surveyed farmers in Vojvodina, it is important to observe
the share of farmers who choose pesticides based on partly reliable sources, such as
the Internet, the media, and recommendations by neighbours or relatives (Figure 1).
All this shows that farmers need professional help in choosing pesticides. The easiest
way to facilitate this is to further develop an agricultural extension service that offers
free expert advice. Such a service already exists in Vojvodina, but it cannot reach every
farmer since its capacities are very limited.

Once the pesticides have been selected, farmers should prepare and apply them to
their plots. There are several steps in these phases that farmers must perform carefully
and conscientiously. 7able 2 shows the results of the farmers’ self-evaluation of their
adherence to recommendations regarding different elements of pesticide handling.
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Table 2. Self-assessment of adherence to pesticide handling recommendations

NR| MDR| NRNDR| MR| AFR| Mean SD
Pre-harvest interval 0.0 0.0 0.5 1.6 979 4.97 0.2
Frequency of application 0.0 0.0 1.8 3.1 95.1 493 032
?(ﬁlsi?iﬁinind maintenance of 03 1.0 08| 52| 927 489 046
Dosage 1.3 0.8 1.6 9.6] 86.8 4.80| 0.63
Application timing 0.3 0.0 2.1 17.4( 803 4.771 0.50
Weather conditions 0.3 0.5 23| 22.6| 743 4701 0.57
Packaging waste management 13.2 1.6 5.2 8.6 714 4.23] 140
Personal safety protection 32.2 14.5 27.01 12.7 13.5 261 140
"NR - I do not respect at all; MDR — I mostly disrespect; NRNDR - I neither respect nor disrespect;
MR - I mostly respect; AFR - I always fully respect

Source: Authors calculations

Over95%  oftherespondents claimthatthey mostly oralways follow the recommendations
regarding the pre-harvest interval, frequency of application, recommended dosage,
application timing, and weather conditions for the application of pesticides. Also, the
vast majority of them consider that the way they wash and maintain equipment is in
accordance with recommendations. It is dubious, however, how familiar farmers are
with the latest recommendations, so such results should be interpreted with caution.

Unfortunately, a certain number of the respondents state that they do not act in
accordance with the recommendations, which means that they consciously ignore them.
In addition, the results of the research show that the respondents insufficiently adhere to
recommendations regarding personal safety protection when handling pesticides. Only
26.2% of the farmers generally or always adopt such recommendations, while 46.7%
do not. The fact that they do not use personal protective equipment (gloves, masks,
clothing that covers most of the skin, appropriate footwear, hats) is usually justified by
experiencing discomfort such as feeling hot (due to long legs and sleeves and wearing
a hat), difficult breathing (under a mask), and limited manipulative abilities (due to
wearing gloves). These results do not differ significantly from the results obtained in
other similar studies which showed that farmers often fail to apply appropriate safety
measures when handling pesticides, most often due to discomfort and unavailability of
appropriate equipment (Blanco-Munoz, Lacasana, 2011; Bhandari et al., 2018; Sharif
Sharifzadeh et al., 2019; Berni et al., 2020; Lari et al., 2020).

The vast majority of farmers (80%) claim that they mostly or always follow the
recommendations regarding the handling of packaging waste from pesticides (7able 2).
However, a closer look at the way packaging waste is handled indicates problems in
this regard (7able 3). The data in 7able 3 show that only 17.1% of the surveyed farmers
properly dispose of pesticide packaging waste, i.e., hand it over to competent subjects
after appropriate pre-treatment. The most common way of managing used pesticide
packaging includes pre-treatment in the form of triple rinsing, drilling of packaging,
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and disposal, together with household waste (29.9%). This type of management of
pesticide packaging waste, which belongs to hazardous waste by its characteristics, is
not adequate. However, due to a lack of information® or practically non-existent options
for proper managing of pesticide packaging waste (due to a lack of infrastructure), the
conclusion might be that the respondents act conscientiously and in the best possible
manner in the given circumstances. Criticism for this should be directed at those who
are supposed to provide farmers with the necessary knowledge and information and
create infrastructural preconditions for desirable behaviour.

Table 3. Ways of handling pesticide waste packaging (N = 385)

Ways of handling %

After I wash it three times, I take it to the retailers or someone else who | I also drill it 17.1
is in charge of its safe disposal. I don’t drill it 9.1
L . . . I also drill it 29.9
After rinsing it three times, I throw it away with household waste. I don’t drill it 9.9

I al ill it .
After washing it three times, I take it to the landfill near the settlement. 2 SO, dri - - - 75
I don’t drill it 0.5

Without prior preparation, I take it to the retailers or someone else who is in charge of its

safe disposal. 1.0
Without prior preparation, I throw it away with household waste. 2.9
Without prior preparation, I take it to the landfill near the settlement. 1.6
Without prior preparation, I throw it in a field or a ditch. 0.5
I burn it. 19.2
[ store it on the farm until it is taken away. 0.3
None of the above 0.5
Total 100.0

Source: Authors calculations

It is worrying that as many as 19.2% of the sample respondents burn pesticide
packaging waste. This way of handling pesticide packaging waste has been observed by
researchers in other populations, for example, among farmers in Vietnam (Houbraken
et al., 2016) and in Iran (Bagheri et al., 2018). This is a practice that is dangerous
for both the environment and the person involved in the process. Farmers are often
aware that this practice is not an adequate way of disposing waste, but they justify this
procedure by saying that it is impossible to do it in another way. The share of producers
who dispose of pesticide packaging waste in a completely unacceptable way (throwing
it in a ditch or a field; on landfills; with municipal waste without prior preparation;
or keeping it on the farm) is relatively small. However, this represents an additional
indication that there is still a lack of information among farmers about the practices
they are not allowed to implement or about those they can and must implement to avoid
the negative consequences discussed above.

5 As many as 90.6% of the respondents are not sure where and how they should properly
dispose of their pesticide packaging waste.
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The vast majority of the respondents, as many as 80.8%, claim that there are people
who throw pesticide packaging waste in places that are not intended for that purpose.
However, only 29.6% of the sample respondents would report someone doing that. Most
often, the reason why they decide not to report such practices is either that they do not
know those who do it or, if they do know them, they wish to avoid offending them.

Conclusion

The results of the research suggest that the vast majority of the surveyed farmers
assess their handling of pesticides as mainly adequate, i.e., in accordance with
recommendations. This refers to the compliance with pre-harvest intervals, dosage,
application timing, frequency of application and weather conditions during application,
and washing and maintaining the equipment used.

However, a large percentage of farmers stated that they mostly or never follow the
recommendations regarding personal safety protection when handling pesticides.
Although they are aware of harmful effects of pesticides on their own health, they do
not apply protective equipment (gloves, long socks and sleeves, hats, masks) because
they feel uncomfortable and restrained. Besides, the majority of the surveyed farmers
do not know how to manage pesticide packaging waste properly. Most frequently, the
farmers dispose of pesticide packaging waste together with their household waste (with
or without prior treatment) simply because they do not know how to do it in a better
way. Unfortunately, some farmers carry out dangerous procedures when managing
packaging waste, such as burning, disposal on plots and in ditches, or storage on the
farm. All these problems are largely caused by insufficient knowledge and information
on the proper handling of pesticides, which supports the research hypothesis and clearly
indicates that some institutional improvements are needed in this area.

Therefore, the education of farmers regarding the use of pesticides, in the form of
various types of formal and informal education, may be recommended to decision-
makers. In this process, the extension service should play a significant role. That is why
it is important to encourage farmers to cooperate more with this service. Adequately
informing farmers is also important, not only by using labels and pictograms on pesticide
packaging that farmers often do not even understand, but also through various media
channels where farmers will be offered information in ways they can comprehend.

The contribution of this study is in providing empirical data on and practical knowledge
of Serbian farmers’ behaviour regarding pesticide use. This material could support
successful planning and policy-making in this area. Although this research cannot be
considered a novelty in the EU, it is innovative in the context of the Western Balkan
countries’ reality. The obtained results are relevant and essential for policy intervention
aimed at the promotion of safer pesticide use thus contributing to the advancement of
environmental management in this region.

Like many others, this study is not exempted from limitations that should be noted.
First, the study was based on a convenience sample, which means that the application
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of its findings to the entire population of Serbian farmers is limited. Second, this
research is based on farmers’ assessment of their procedures in handling pesticides.
Their perception does not necessarily have to correspond to reality since self-reporting
studies are often limited by problems related to social desirability bias, consistency, and
connection with actual behaviour. A better insight would definitely be gained by using
the method of direct observation of farmers. However, at the moment, such research is
not feasible due to its high cost.

Although we believe that the study has achieved its aims, there are many questions which
should be answered in future research applying this survey’s data. For example, one of
them is the matter of differences in pesticide use behaviour among farmers regarding
their gender, age, level of education, experience in agriculture, farm size, and farm type.
Therefore, the final recommendation is that future studies should focus on the influence
of demographic and farm characteristics on pesticide use behaviour among farmers.
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