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Abstract: The aim of the research is to understand beekeepers’ attitudes
towards the usefulness and usage challenges of the new government electronic
service in agriculture — eAgrar. This service was launched in 2023 by the Ministry
of Agriculture, Forestry and Water Management of the Republic of Serbia and the
participation in this platform is mandatory for agricultural producers who want to
participate in the national subsidy system. The data for this paper were collected
during 2023 by using a structured online questionnaire. The number of respondents
was representative (459), while purposeful random sampling ensured anonymity
and credibility. Data processing included the application of descriptive statistics,
the chi-square test of independence, and the Word Cloud tool. The majority of
respondents (81.0%) think that they will benefit from the introduction of this
platform, as it will make all administrative procedures faster, easier, and cheaper.
For 64.7% of beckeepers, the platform is easy to use. About one-third of them find
it somewhat challenging to use and rely significantly on the support of agricultural
extension officers. Furthermore, there is a statistically significant positive
correlation only between the respondents’ level of education and the level of
difficulties in using the eAgrar platform. The results of this study are expected to
provide agricultural policymakers in Serbia with insights into different aspects of
the practical application of the eAgrar platform and also contribute to enriching the
scientific knowledge about the application of new technologies in agriculture.
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Introduction

Digitalization in agriculture is a consequence of technological progress and
the widespread process of globalizing economies and societies. According to the
EC (2017), it is an essential tool for redesigning food production in the near future
which helps to maintain, renew and strenghten rural communities, i.e. to transform
villages into the so-called smart villages. Generally speaking, greater digitalization
of agriculture increases its competitiveness and leads to a higher level of
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investment in this sector (Safiullin et al., 2021; Mushi et al., 2024a). Digitalization
is mainly associated with the so-called Agriculture 4.0 technologies (robots,
drones, IoT and alike), whose aim is to produce more high-quality food while
investing fewer resources. One aspect of digitalization in the sector of agriculture
refers to using various electronic platforms developed by governments (e-
government, eAgrar, etc.) for registering agricultural producers, providing
subsidies, trading agricultural products, monitoring production, etc.

The analysis of ICT application in agriculture, in over one hundred countries
worldwide, has shown that the application of e-agriculture is still modest and in its
early stages of development when compared to other sectors of economy (Alassaf
and Szalay, 2020). Nevertheless, the usefulness of e-government in agriculture has
already been confirmed in many rural areas in different countries. For instance, in
Malaysia, rural inhabitants believe that the e-government system in agriculture
results in better work performance, making them more productive and
consequently leading to higher incomes (Kamarudin et al., 2021). Furthermore, e-
government in agriculture in Bangladesh has led to significant improvements in the
agriculture sector: farmers have gained access to vital agricultural information,
market data and professional advice through the integration of information and
communication technologies. This has resulted in increased productivity, lowered
post-harvest losses, and improved resource management. However, insufficient
digital literacy, along with the limited number of digital service centers and
facilities, insufficiently developed internet network and lack of awareness about the
advantages of e-agriculture are responsible for the adaptation and broader
acceptance of e-agriculture in this country (Sheikh and Berenyi, 2023; Goedde et
al., 2021; Emeana et al., 2020). Digital literacy has a particularly important place in
the acceptance of e-agriculture, as many authors have pointed out (Bejakovi¢ and
Mrnjavac, 2020; Emeana et al., 2020; Pogorelskaia and Varallyai, 2020; Mushi et
al., 2024b).

E-government users in rural areas in different countries are generally satisfied
with the service. Significant criteria that determine the level of satisfaction are
accessibility and interaction, as well as usefulness and ease of use (Hoque and Al
Kabir, 2024; Bournaris, 2020). These characteristics of e-government are the most
important features of electronic systems which lead to their acceptance by the
population. The more citizens perceive the application as useful and easy to use,
the more positively they will evaluate it and use it more frequently (Chen and
Aklikokou, 2020; Manoharan et al., 2021; Eweoya et al., 2021; Zhang and Zhu,
2021).

However, some recent studies show that satisfaction with electronic services
in agriculture is not universal. For example, a study conducted in the dairy sector in
Spain showed that the use of e-government was associated with difficulties such as
complex procedures, which led to calls to customer service, visits to regional
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agricultural offices or hiring authorized individuals (Vazquez-Lopez and Marey-
Perez, 2021). In Switzerland, where e-government adoption is obligatory and
legally prescribed, farmers perceive it as an administrative burden which does not
positively contribute to productivity and farm income, particularly in the case of
family farms (Reissig et al., 2022).

In Serbia, the new information system/electronic platform for agriculture,
known as eAgrar, is under the competence of the Ministry of Agriculture, Forestry
and Water Management of the Republic of Serbia. The platform started operating
in the spring of 2023 with the aim of reforming the way of registering agricultural
holdings and approving subsidies for farmers. The previously used Register of
Agricultural Holdings, the related procedures and processes of incentive approval
were established back in 2004, so many of the technological, software and
procedural solutions were outdated. The old procedures were complicated, which
led to delays in the approval and disbursement of incentives (Naled, 2023) and
these were the reasons for introducing the new, modernized eAgrar platform in
2023. The eAgrar platform enables online registration of agricultural holdings,
allows farmers to access and manage their farm data on a daily basis (including
data changes and deletions), and allows online submission of registration
applications and updating the applications for incentives in agriculture. It should be
underlined that farmers are required to participate in the eAgrar system, meaning
that the participation in this platform is mandatory for agricultural producers who
want to participate in the subsidy system (national support measures for agriculture
and rural development).

The main objective of the research in this paper is to examine the attitudes of
agricultural producers in the beekeeping sector towards the new electronic
agricultural service in Serbia — eAgrar. For the purposes of the research, the
authors selected the population of beekeepers because beekeeping in Serbia has a
long tradition and includes approximately 29,900 holdings managing about
1,103,000 bee colonies (SORS, 2019; SORS, 2023). In order to stimulate this
production, the Ministry of Agriculture, Forestry and Water Management of the
Republic of Serbia announces an annual competition for the allocation of subsidies
per beehive. Given the new reality regarding the digitalization of agriculture, and
the fact that the eAgrar platform is mandatory for beekeepers who want to
participate in the subsidy system, it is necessary to understand how beekeepers
perceive and accept the introduction of this system in agricultural production.

The study aims to show how beekeepers perceive and accept this digital
platform, by analyzing their responses regarding its usefulness, usage challenges
and adaptability to users’ needs. Thus, by conducting an empirical study, the
authors attempted to provide answers to the following initial hypotheses:

Ha0: The majority of beekeepers believe that the eAgrar application will bring
benefits to their production.
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HbO0: The majority of beekeepers find the eAgrar application easy to use and
well-adapted to an average agricultural producer in Serbia.

The research was initiated by the authors’ suspicion regarding the potential
misunderstanding and rejection of different electronic services, digital tools and
platforms by farmers in Serbia, bearing in mind their generally unfavorable age
structure and low digital literacy. There was also a concern about accepting and
understanding of the eAgrar platform in the beekeeping sector, since most
beekeepers in Serbia are middle-aged or older people (between the ages of 41 and
65 years) and are mainly hobby beekeepers with apiaries of smaller production
capacity (up to 90 production colonies).

The results of this study are expected to provide agricultural policymakers in
Serbia with insights into different aspects of the practical application of the eAgrar
platform. This would potentially help them to adjust the measures taken so far,
improve the existing platform and create an optimal framework for the electronic
service intended for farmers. In addition, the results will contribute to enriching the
knowledge about the application of new technologies in agriculture, given that this
is a new concept whose implementation is still in its early stages and there is an
insufficient number of scientific studies on this topic.

Material and Methods

For the purposes of this research, data were collected using a survey
questionnaire (employing Google forms), especially structured for the goals of this
paper. The target group in the study was the population of beekeepers living in the
area of the Republic of Serbia. The questionnaire was sent to them through the
Union of Beekeeping Organizations of Serbia. The questionnaire was voluntary
and anonymous, and the responses were to be provided from April to May 2023.
Beekeepers received the questionnaire online, and valid responses were obtained
from 459 of them. The sample characteristics are presented in the following table
(Table 1).

In order to test the proposed hypotheses, the responses to the following four
questions from the questionnaire containing a larger number of questions, were
considered:

1. Do you think that you will benefit from eAgrar?

2. Ifyou think that you will benefit, what benefits do you expect?

3. If you think that you will not benefit, what are the reasons for your
opinion?

4. How difficult do you find using eAgrar?

The beekeepers also provided responses to the questions related to their place
of residence, age, level of education and the number of bee colonies owned. These
categorical variables were selected on the basis of the authors’ experience, who
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considered these to be the most significant parameters which can affect the
respondents’ opinion about the subject of the analysis. Gender was not considered
as a variable since most beekeepers in Serbia are men, i.e. the percentage of
women involved in beekeeping is almost negligible and is therefore unlikely to
significantly affect the statistical analysis of the collected data.

Table 1. Sample characteristics.

Sample characteristics Number, (%)

Region of living 459

Economically developed region:
» Belgrade region

» Vojvodina region 140 (30.5%)
Economically underdeveloped region:

» region of Sumadija and Western Serbia

> region of SoutherJn and Eastern Serbia 319(69.5%)
Age of beekeepers 457

» Up to 40 77 (16.8%)

> From 41 to 65 291 (63.4%)

» Over 65 89 (19.4%)
Education of beekeepers 459

» Primary school 18 (3.9%)

» Secondary school 224 (48.8%)

» College/faculty + Master’s degree/PhD 217 (47.3%)
Number of beehives 459

> Up t0 90 328 (71.5%)

> Between 91 and 150 77 (16.8%)

> Over 150 54 (11.8%)

Source: Authors’ presentation.

The statistical analysis of the data included the application of descriptive
statistics and the chi-square test of independence, and it was conducted using the
SPSS 21.0 software package (IBM, Chicago, USA), with the level of significance
set at p < 0.05. The results are presented in both graphs and tables. In addition, the
qualitative exploratory analysis tool Word Cloud was used for analyzing and
presenting the responses to the question “If you think that you will benefit from it,
what benefits do you expect?”.

Results and Discussion

When answering the question “How difficult do you find using eAgrar?”, the
respondents could provide answers on the 5-step ordinal Likert scale, where: 1=not
at all difficult, 2=a little difficult, 3=moderately difficult, 4=difficult, 5=very
difficult. In order to facilitate the interpretation of the results, the responses were
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divided into 3 categories: not difficult (responses 1 and 2 on the Likert scale),
moderately difficult (response 3 on the Likert scale) and difficult (responses 4 and
5 on the Likert scale). A total of 459 respondents provided responses to this
question. The data analysis indicates that the majority of the surveyed beekeepers,
i.e. as many as 297 (64.7%) of them, thought that using this electronic platform
was not difficult. Only 78 respondents (17.0%) found using eAgrar moderately
difficult, while 84 (18.3%) found it difficult (Graph 1).

Not difficult 64.7 %

Moderately difficult 17.0%

oirrcot [N

0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0

Graph 1. The difficulty of using the eAgrar platform, answer structure, 2023.

Source: Survey results. Authors’ presentation.

The chi-square test of independence has been applied to find out whether there
is a correlation between beekeepers’ belief that they will benefit from eAgrar and
their region of residence, age group, level of education and the number of bee
colonies they own, i.e. whether there is a correlation between the challenges of
using eAgrar and the selected variables. The results of the %2 test showed that there
was a statistically significant correlation only regarding the level of education and
the challenges of using eAgrar, while the other variables had no significance.
Therefore, based on the Pearson’s chi-square values shown in Table 2, it can be
concluded that there was a positive statistically significant correlation between the
two studied variables (¥2 (4, 459)=16.551, p=0.002). The value of Cramer’s V
shows that the effect had a small size (Table 3).



E-agrar platform: Assessment of benefits and usage challenges of beekeepers in Serbia 211

Table 2. Value of the y2 test for education and eAgrar usage challenges.

Value df Asymptotic significance (2-sided)
Pearson’s chi-square 16.551 4 .002
Likelihood ratio 15.321 4 .004
Linear-by-linear association 10.936 1 .001
N of valid cases 459

Source: Output from SPSS 21.0 software package.

Table 3. Value of Cramer’s V coefficient.

Value Approximate significance
. . Phi .190 .002
Nominal by nominal Cramer’s V 134 002
N of valid cases 459

Source: Output from SPSS 21.0 software package.

By interpreting the values in the cross-tabulation table based on the adjusted
residual values, it can be concluded that the percentage of respondents with
primary and those with secondary level of education who found eAgrar difficult to
use was higher than expected (if there were no correlations between the variables).
On the other hand, the percentage of respondents with a higher level of education
who described using eAgrar as difficult was lower than expected (Table 4).

Table 4. Cross-tabulation of education and the response to the question “How
difficult do you find using eAgrar?”.

How difficult do you find using eAgrar?

Total
Not difficult M(;’i‘flgrcﬁftly Difficult
, Count 8 2 8 18
Primary % 44.4 11.1 44.4 100.0
school . .
Adjusted residual -1.8 -7 2.9
£ Count 139 35 50 224
§ S:ﬁggfary % 62.1 15.6 22.3 100.0
3 Adjusted residual -1.2 -.8 2.2
College/faculty/ Count 150 41 26 217
Master’s % 69.1 18.9 12.0 100.0
degree/PhD  Adjusted residual 1.9 1.0 3.3
Total Count 297 78 84 459
% 64.7 17.0 18.3 100.0

Source: Output from the SPSS 21.0 software package.
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When it comes to the question “Do you think you will benefit from eAgrar?”
the respondents could answer 1=Yes, I think I will benefit from it, 2=No, I do not
think I will benefit from it. A total number of 459 respondents answered this
question. The data analysis has revealed that the majority of those surveyed, i.e. as
many as 372 individuals (81.0%), thought that they would benefit from this
electronic platform, while only 87 respondents (19.0%) thought they would not
benefit from it. There were various answers to the question “If you think that you
will benefit from this, which benefits do you expect?”. They were mainly
associated with faster and easier procedures of registering and changing data about
agricultural holdings, applying for subsidies, saving time and material resources,
tracking the status of their holding, data accuracy, and particularly with their
expectations regarding faster subsidy payments per beehive. Since their responses
to this question were open-ended, the authors decided to take the advantages of the
Word Cloud tool to analyze and visually represent the most prevalent words in the
responses. The authors agreed to organize the beekeepers’ responses according to
the dominant words. This led to the conclusion that the most dominant word was
FASTER, indicating that this is the most important characteristic of the electronic
application. Apart from this word, the words EASIER and CHEAPER were also
prevalent, while other words were used significantly less frequently (Diagram 1).

easler’ .

Befler

cheaper

Diagram 1. Word Cloud for the question “If you think that you will benefit from it,

what benefits do you expect?”.
Legend: word FASTER — frequency 176; word EASIER — frequency 94; word CHEAPER — frequency 81; word
EFFICIENT - frequency 30; word SIMPLER - frequency 26; word BETTER - frequency 7; word
TRANSPARENT - frequency 7; word TIMELY — frequency 4; word ACCURATE - frequency 4; word
AVAILABLE - frequency 3; word frequency less than 2 — EXPEDITIOUSLY, EFFECTIVELY,
PROFESSIONAL, SAFER, USEFUL.
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Only 47 beekeepers gave an answer to the question “If you think that you will
not benefit from it, what are the reasons for your opinion?”. After sorting their
responses, it was concluded that the reasons for this opinion were mainly due to the
complexity of the platform, which makes it difficult for users to work with it
independently and urges them to ask for additional help. Other reasons included
low digital literacy and technical problems with the platform. For younger
beekeepers up to the age of 40, the greatest problem was the inadequate operation
of the platform, i.e. the pages do not load quickly or cannot load at all, the system
crashes, etc. The biggest issue for older beekeepers, particularly those older than
65, was the complexity of the system and their insufficient digital literacy.
Beekeepers with a lower level of education thought that the system was
complicated. On the other hand, those with a higher degree of education who
believe they will not benefit from this platform stated that the greatest issues were
the inadequate technical operation of the platform, as well as the complexity of use.
It should be underlined that the eAgrar platform was launched in March 2023, and
that the survey in this paper was conducted in April/May of the same year.
Therefore, problems related to the technical functioning of the platform can be
attributed to its early stages of operation, during which both farmers and platform
developers were adapting to the new way of working.

The results of the conducted research show that both initial hypotheses are
correct, i.e. the majority of beekeepers in Serbia thought that the new application in
agriculture eAgrar was useful and easy to use. Namely, a vast majority of
respondents in this research (as many as 81.0%) believed that they would benefit
from the introduction of this platform, and 64.7% of them stated that they did not
find it difficult to use. In general, the declared objectives of the creators of this
electronic platform which primarily involve reducing paperwork and
administration and accelerating different procedures (registering holdings, updating
statuses and other agricultural data about agricultural holdings, processing subsidy
applications and paying subsidies), have been achieved, since the majority of the
respondents believed that these were the main advantages of the eAgrar platform.
Therefore, the most important benefits were saving time and material resources
(since time was no longer wasted while waiting in line, collecting documentation,
etc.) The saved time can now be redirected towards working in the apiary, which
can indirectly increase the productivity and profitability of production. This is in
accordance with the studies of other authors conducted in rural areas of other
countries, where inhabitants believe that e-government provides better work
performance, makes them more productive and consequently increases their
income (Kamarudin et al., 2021; Panganiban, 2019).

If usefulness and ease of use of the electronic platform are taken as the criteria
for assessing the satisfaction with e-government in the sector of agriculture, it can
be concluded that, on the whole, eAgrar users were satisfied with the service. This
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aligns with the findings of the authors from other countries (Hoque and Al Kabir,
2024; Bournaris, 2020). However, it must be underlined that the use of eAgrar in
Serbia is mandatory for all agricultural producers who want to be part of the
subsidy system. The authors have the impression that the subsidies are an
important motivator for beekeepers to engage in mastering this application. The
usefulness of the application in this sense (easier and faster access to subsidies) is
thus an extremely significant factor in mastering the use of the application, which
is consistent with the research of Zhang and Zhu (2021).

Approximately one fifth of respondents thought that they would have no
benefits from eAgrar. They stated that the main reasons for this were the
inadequate technical operation of the application, the excessive complexity of the
platform preventing beekeepers from using it independently, and the insufficient
digital literacy of the users (beekeepers). For the dissatisfied users, the
complexity of the platform and insufficient digital literacy represented the main
reasons for requiring assistance from acquaintances or agricultural extension
services. This can be correlated with a study conducted in some countries, where
the use of e-government is connected with a greater engagement of producers in
the search for agricultural extension officers and other professional services to
help them overcome complex procedures, and they consider it an administrative
burden (Vazquez-Lopez and Marey-Perez, 2021; Sheikh and Berenyi, 2023;
Reissig et al., 2022).

Conclusion

Beekeeping is a significant sector of agricultural production, primarily due to
the importance of pollination in the ecosystem secured by bees, but also due to the
economic benefits from selling honey and other bee products. In the area of Serbia,
there are more than one million honey-bearing bee colonies, and almost 30,000
agricultural holdings involved in this production.

The digitalization of agriculture, which includes the implementation of e-
government in the sector of agriculture (eAgrar platform), has also encompassed
the beekeeping sector. This digital platform started operating in 2023 and is
mandatory for all registered agricultural holdings that want to participate in the
system of national subsidies.

The authors’ research has shown that the majority of the surveyed
beekeepers consider the eAgrar platform to be useful and that digitalization will
make all administrative procedures in cooperation with the Directorate for
Agrarian Payments of the Republic of Serbia faster, easier and cheaper. This
consequently leads to saving time, which can be redirected to working in apiaries
and improving the productivity of beekeeping production. In addition, the
research has found that the majority of the surveyed respondents find the



E-agrar platform: Assessment of benefits and usage challenges of beekeepers in Serbia 215

platform easy to use, which indicates that it is well adjusted to end-users’ needs.
Also, the research has shown that education is a significant predictor of success
in the implementation of the electronic platform, as education was the only
categorical variable which showed significance in the evaluation of the
challenges in using e-government in agriculture.

The study results provide agricultural policy makers with insights into the
practical application of the new digital platform, thus creating the possibility for
continuously developing and optimally adapting the platform to the needs of
farmers. Beekeepers need to continuously acquire and develop their IT knowledge
and skills in order to work efficiently and independently on the eAgrar digital
platform. Users need time to become competent when using this platform, and
developing digital knowledge and skills is of key importance for adapting to the
new digital age.
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PLATFORMA E-AGRAR U POLJOPRIVREDI SRBIJE: OCENA KORISTI I
TEZINE KORISCENJA SA STANOVISTA PCELARA

Bojana S. Beki¢ Sari¢”, Vesna T. Parausi¢ i Lana M. Nasti¢
Institut za ekonomiku poljoprivrede, Volgina 15, Beograd, Srbija
Rezime

Cilj istrazivanja usmeren je na razumevanje stavova pcelara u pogledu
korisnosti i tezine koris¢enja novog vladinog elektronskog servisa u poljoprivredi —
eAgrar. Ovu platformu pokrenulo je Ministarstvo poljoprivrede, Sumarstva i
vodoprivrede Republike Srbije 2023. godine, a uc¢esc¢e na njoj je obavezno za sve
poljoprivredne proizvodace koji zele da budu u nacionalnom sistemu subvencija.
Podaci za potrebe istrazivanja u okviru ovog rada prikupljene su u periodu mart—
april 2023. godine, putem struktuiranog onlajn anketnog upitnika (Google forms).
Broj ispitanika bio je reprezentativan (459), a slu¢ajno uzorkovanje garantovalo je
anonimnost ispitanika i obezbedilo je kredibilitet istrazivanja. Obrada prikupljenih
podataka podrazumevala je primenu deskriptivne statistike, ¥2 testa nezavisnosti i
alata Word Cloud. Rezultati istrazivanja su pokazali da vecina ispitanika (81,0%)
smatra da ¢e imati koristi od uvodenja ove platforme, jer ¢e sve administrativne
procedure u poslovanju postati brze, lakSe i jeftinije. Za vecinu pcelara (64,7%)
platforma je laka za koriS¢enje, dok se oko trec¢ina njih ne snalazi najbolje, te je u
znacajnoj meri oslonjena na podrsku poljoprivrednih savetodavaca. Rezultati y2
testa nezavisnosti ujedno su pokazali da postoji statisticki znacajna veza izmedu
stepena obrazovanja ispitanika i teSkoca u radu na platformi eAgrar. Ocekuje se da
¢e rezultati ove studije kreatorima poljoprivredne politike u Srbiji pruziti uvid u
razli¢ite aspekte prakticne primene platforme eAgrar, kao i doprineti obogacivanju
naucnih saznanja o primeni novih tehnologija u poljoprivredi.

Kljuéne reéi: e-uprava, poljoprivreda, anketno istrazivanje, Republika Srbija.
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