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Abstract: Romanian beekeeping faces a lot of challenges nowadays due to the problems related to
climate change, the use of pesticides in agriculture, but also to the pandemic crisis. In this context,
organic beekeeping represents an important alternative to traditional apicultural practices. The
purpose of the study was to present the current situation of organic beekeeping in Romania, but also
to identify some aspects related to sustainability. The research methodology was based on secondary
and primary data. An online survey was conducted in 2020 on a sample of 433 Romanian beekeepers.
The main findings showed that the majority of participants were aware of organic principles and
were familiar with the concept of sustainability in beekeeping. However, only a small percentage
of beekeepers were certified in the organic system. The evaluation of the concept of sustainability
showed that the most important factor for the surveyed beekeepers was the environmental aspect,
followed by the economic and social components. The pandemic crisis has negatively impacted the
beekeepers’ activities due to travel restrictions and the limited access to the apiaries. If, in economic
terms, they were affected by the sales drop in the first months of the crisis, there were also some
positive effects such as the increase in demand for health-related products.

Keywords: beekeepers; organic practices; sustainability; pandemic crisis; challenges

1. Introduction
1.1. The Importance of Beekeeping

Beekeeping is an archaic occupation as historical accounts of ancient Egypt, Greece,
and Rome reveal extensive knowledge on European honeybee (Apis mellifera) [1]. According
to these records, honey is both a currency of commercial exchange and a commodity offered
as a high-priced gift or as payment for certain levies [2]. There has been a strong connection
between humans and bees since time immemorial, and this relationship relies heavily
on the fact that 80% of the world’s plants are pollinated by bees [3], and, also, on the
highly-nutritional, therapeutical [4], and economic value of their products [5]. In the case
of transition economies and developing countries, beekeeping becomes a key occupation
for generating additional revenues and a better resilience for the rural inhabitants [6,7].
Beekeeping is an activity which requires little capital, has a low-cost maintenance and
generates revenues in a relatively short period of time [8]. Along with the economic benefits,
beekeeping provides social advantages as well, since it ensures food security [9], improves
quality of life in rural space [8], produces social cohesion, supports women empowerment,
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and reduces the migration of the rural population to urban areas [8-10]. Not in the least,
beekeeping is considerably beneficial for the environment by maintaining the ecological
equilibrium and supporting biodiversity [11].

According to Patel et al. [12], beekeeping has the unique capacity of contributing to
achieving 15 out of the total of 17 goals pointed out by the Sustainable Development Goals
of the United Nations; among the most important goals are the following: eradication of
poverty and hunger, contribution to health maintenance and a healthy lifestyle, achieving
sustainable systems of production and consumption, development of entrepreneurship
and gender equality, innovation and building sustainable communities [12].

1.2. Sustainable Dimensions of Beekeeping

For measuring sustainability in the field of agriculture, it generally implies assessing
certain criteria that belong to the three pillars: economy, society, and environment. This
assessment can take place at farm level or even on larger scales, with the assistance of
certain reliable measuring tools [13,14]. For the past thirty years, there have been developed
a great number of such instruments that require a continuous polishing process for a proper
introduction of all data laid down by the above-mentioned pillars [15,16].

Unlike other agricultural sectors, the assessment of sustainability for beekeeping busi-
nesses has not been completely researched in the scientific community, to our knowledge.
Rahimi et al. [17] drew the attention on the importance of using certain conceptual assess-
ing models in the case of sustainability for the apiculture sector. This feature is backed
by Kouchner et al. [18,19] as well, underlining the lack of tools necessary for assessing
sustainability in this area and suggesting an assessment system dedicated exclusively to
honeybee farming. This system was comprised of six dimensions as follows: “quality of
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life”, “economic viability”, “ability to ensure production”, “beekeeping sector and soci-
ety issues”, “environmental impacts”, and “local development and integration” [18,19].
Rahimi et al. [17] came up with a model of sustainability assessment based on criteria such
as: beekeeping productivity, monetary value of the production obtained, product quality
and development of added value, marketing of honeybee products, beekeepers’ attitude
towards environment, stakeholders” socio-cultural level of development in apiculture,
quality of the extension and education services addressing beekeepers, employment of
new technologies. Besides these features of the sustainability pillars, there were also ele-
ments related to the institutional framework, namely understanding the current legislation,
supporting programs, and the role played by stakeholders and NGOs [17]. In addition,
according to Jurickova et al. [20], organic farming as ‘sustainable’ farming systems is nowa-
days subsidized as it provides a potential solution for supporting biodiversity and protects
the environment.

1.3. Beekeeping Practices and Sustainability

The analysis of the quality of beekeeping practices, and, also, of the quality of the
honey bee products obtained brings up an issue of great importance for the sustainability
of the beekeeping businesses [11,19]. The concept of “quality” of the apicultural products,
in terms of awareness and implementation, was developed with the assistance of training
and extension activities addressing producers and processors from the beekeeping sec-
tor. Among the most familiar systems for quality certification are the following: HACCP
(Hazard Analysis Critical Control Point), ISO (International Organization for Standardiza-
tion), PDO (Protected Designation of Origin), PGI (Protected geographical indication), and
organic certification [21,22].

The organically certified apiaries are associated with sustainable beekeeping prac-
tices [23], and the beekeepers complying with the standards of honey quality are those
who respect the bees and environment [24]. The organic apiculture implies abiding by
certain specific principles, while the apiary management should be in agreement with the
bees’ biological cycle, habits, and their capacity to produce healthy food [25]. In general,
mandatory certification is required in the case of organic beekeeping, where a beekeeper
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must follow principles of organic production based on European regulations; annual apiary
inspections are held by an independent body [26]. Organic beekeeping includes special
rules and conditions in apiary management (Figure 1). Bees in organic beekeeping must
be kept in hives made by natural materials (woods, hay) and the apiary must be located
in the environment that provides organic nectar and pollen (no agricultural lands, which
are treated with plant protection products). Beekeepers are not allowed to destroy bees
in the comb (drone brood removal or queen cells removal) as well as to clip the wings of
bee queens. Foundation used in the hives must be made of organic wax. Beekeepers are
allowed to feed bees with organic honey, sugar, or syrups only if the survival of the hive
is in danger; otherwise, they must leave them a sufficient amount of honey and pollen
for surviving the winter period. In case of veterinary cares, only organic treatments are
allowed [27,28].

No destruction

of bees in the

combs

Natural
materials

Organic
pasture

Organic

Honey

reserves beeswax

Organic

treatments Organic bees

No wings

clipping

Figure 1. Practices in organic beekeeping, Source: [27,28].

Sustainable beekeeping is based on improved methods and approaches that are
natural for honeybees like natural size of cells in combs or applying non-synthetic chemical
treatments [29]. However, the main problems in organic beekeeping are as follows: the
lack of knowledge about practices in organic beekeeping and complicated process of
organic certification. In the case of Varroa control with organic methods, this can be a
challenge for those beekeepers who apply only chemical-synthetic methods and who need
a transition period to learn about organic principles. Nevertheless, in 2018, there existed
almost 2.6 million beehives in organic apiaries and approximately 37% were situated in
Europe. It is assumed that the number of beehives in organic apiaries will continue to rise
due to a positive trend in demand for organic bee products and honey [30].

What should be highlighted here is that there is a category of beekeepers who use
sustainable apicultural practices, and yet fail to make the necessary steps for getting
organic certification or give up organic beekeeping from various reasons, such as: high-
production costs, low-sale prices, necessity for identification certain treatments, which are
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more effective for bee diseases, and consumers’ fail to recognize the added value of the
organically certified products [31]. The economic efficiency of the organically certified
apiaries can be obtained, according to Giiemes-Ricalde et al. [32], by increasing productivity
and number of apiaries.

Irrespective of the fact we are discussing organic and conventional beekeeping, the
employment of sustainable apicultural practices contributes to the maintenance of apiary
health, as well as supplying quality and safe products for consumers [33].

1.4. Beekeeping in Romania

Spread throughout the entire territory of the country, beekeeping is closely connected
with the history of the Romanian people for having been an ancient occupation since time
immemorial. The first known record of Romanian beekeeping is attributed to Herodotus
(c. 484—c. 425 BC), the father of history, and in the book of Anabasis written by Xenophon
(c. 430-c. 354 BC), the great Greek historian, it is stated that “The food of the Getae is
primarily based on honey, vegetables, regular milk and dairy products, and little meat
since their faith in Zalmoxis prohibits it” [34].

The beekeeping sector in Romania has undergone several periods of progress and
regress as well, depending on the political and economic circumstances. If, before the
establishment of the communist regime in Romania, almost all farmers (peasants) used to
keep a few beehives, in 1961 there were registered 653,000 beehives across the country’s
territory [34]. During the communist regime, the beekeeping sector grew significantly and,
by 1989, it reached an impressive number of 1,418,000 beehives. The political, economic,
and societal changes that occurred after 1990 had a strong impact on this sector of Romanian
agriculture. Thus, by 1994, the number of beehives had dropped to 614,000, reaching levels
comparable to the sixties [35]. Since 2000, the bee colonies in Romania have started to grow
constantly, having reached the threshold of 1,962,000 by 2019. The year 2000 hit a milestone
in Romanian agriculture as organic agriculture was enacted [36], and beekeeping being of
the sectors of interest in this respect.

According to Rivera-Gomis et al. [37], modern beekeeping in Europe is experiencing
many opportunities and threats, which are mainly related to the environment, but also
to the economic and the social aspects. Nowadays, good beekeeping practices (GBPs)
include those activities which sustain animal, environmental, and human health. Organic
beekeeping is considered one of the modern beekeeping practices that accomplish the
above-mentioned elements, having multiple beneficial impacts.

In this context, the aim of this paper was to map the position of organic beekeep-
ing among Romanian beekeepers and to study some aspects related to sustainability in
beekeeping practices. The authors formulated the following research questions (RQ):

RQ1: What is the current situation of organic beekeeping in Romania?

RQ2: Is there any correlation between having knowledge about organic principles
and hearing about the concept of sustainable beekeeping development?

RQ3: How important are the three pillars of sustainability among beekeepers
in Romania?

2. Materials and Methods
2.1. Research Design and Data Collection Methods

To achieve the objectives of the present study, in the first stage, the authors used
a secondary source of statistical data on the number of beekeepers from the organic
beekeeping sector. The data were provided by the Ministry of Agriculture and Rural
Development from Romania [38] and by the National Institute of Statistics [35], which
supplied information on the total number of beekeepers and beehives.

In the second stage of the current research, primary data were collected through an
online survey based on a questionnaire, which was pretested on 15 beekeepers of the
target population. The final sample comprised 433 Romanian beekeepers who self-selected
during the completion process of the questionnaire; the link of the questionnaire was
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distributed via email to the professional associations in this branch of activity, and on
the Facebook pages of beekeepers’ groups. The distribution of the link was accompanied
by a letter containing information about the research aim, survey’s completion time, and
confidentiality of answers. A similar methodological approach can be found in the paper
of El Agrebi et al. [39] on the Belgian beekeepers’ perception of the mortality risks of bees.
Therefore, a semi-probabilistic sample built on the snowball method was obtained. The
error margin was +/—4.66%, on a trust interval of the sample of 95% [39]. The sample
was representative for the investigated universe, with the addition that the self-selection
occurred exclusively in the online environment. By employing the snowball sampling
strategy, which allowed potential respondents to learn about the research evolution and
disseminate it further, the present study was in alignment with the studies made by
Agrebi et al. and Lupo et al. [39,40]. The medium length for the survey’s completion was
estimated to be 15 min, and the period dedicated to data collection took place from August
to October 2020. The interviewing of the beekeepers was carried out exclusively online
due to the sanitary crisis triggered by SARS-COV-2 virus and travel restrictions.

2.2. Research Instrument

The questionnaire comprised 23 questions divided in more sections as follows: the first
section incorporated a filter question about processing personal data, entirely for statistical
purposes used by the University of Agricultural Sciences and Veterinary Medicine of Cluj
Napoca, the coordinator of the present study; the second section included questions about
beekeepers’ identification data, such as the location of the apiary (village or town, county),
number of beehives, age, gender, educational background, experience in beekeeping,
family tradition in the beekeeping business, and number of family members involved in
the beekeeping farming; the next sections contained questions about beekeeping practices
(conventional /organic/mixed; stationary /migratory /mixed), bee products (type of honey
and secondary products obtained; distribution channels; packaging), aspects related to
organic beekeeping (principles; certification; costs; benefits for the environment; creation
of “ecological beekeeping areas”; recognition of EU logo for organic beekeeping) and
sustainability (knowledge about sustainable development of beekeeping, importance of
the three pillars). The beekeepers’ perception of the concept of sustainable development is
the focus of the present paper, a key feature for achieving the aim of the research.

Other previous studies conducted in Romania, particularly in the North-East Devel-
opment Region, started from the assumption that the economic efficiency of beekeeping
businesses is determined by the beekeepers’ perception of sustainable development [41].
Prior to checking if beekeeping businesses meet, at least, a part of the criteria implied by
sustainable development, the authors of this paper considered that it is necessary to make
an assessment on the importance given to various dimensions of sustainability and correla-
tions between these dimensions by the beekeepers. Given that this research started after
the emergence of the sanitary crisis, the authors thought it was necessary to incorporate
(in the questionnaire) features related to the way this pandemic affected the activity of
the beekeepers (open ended question related to the influence of the pandemic crisis on
the entire beekeeping activity). Most questions of the survey were close, dichotomous,
nominal, and ordinal. The Likert scale was used for assessing the importance of the three
components of sustainability—economic, social, and environmental. The open questions
for qualitative data primarily referred to the degree of knowledge on issues such as costs
implied by organic beekeeping and the way in which the current sanitary crisis impacted
the beekeepers’ activity.

2.3. Data Analysis Methods

The secondary data were analyzed and also employed for creating maps with the
assistance of QGIS 3.16.0 “Hannover” [42]. These maps showed the distribution of bee-
keepers and beehives on the territory of Romania depending on the type of beekeeping
implemented, namely conventional versus organic beekeeping.
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To examine the primary data and obtain the results, the analysis was carried out using
statistical software XLSTAT, version 2021.1. The significance level was set to 5%. Assessing
the differences between sets of categorical data was carried out by applying Chi-Square
test of independence. Furthermore, multiple correspondence analysis (MCA) was applied
in order to evaluate and visualize associations within a set of categorical variables. MCA
represents a descriptive method used for studying relationship among more than two sets
of categorical variables [43]. Scaling question (very unimportant, unimportant, important,
and very important) was evaluated by applying non-parametric Friedman test in order
to study whether there existed differences in importance among the selected components
in sustainability. A multiple pairwise comparisons using Nemenyi’s procedure were
performed to identify these differences. The similar approach was used in a previous
marketing study focused on local farmers [44].

3. Results
3.1. Results Based on Secondary Data

If we analyze the data on the Romanian beekeeping sector, in 2019 it can be noticed that
there was a high number of apiaries (Figure 2) and beehives (Figure 3) in several major areas
with melliferous resources (linden and acacia forests), in the counties of Valcea (VL), Buzau
(BZ), Tulcea (TL), Salaj (SJ), Bacau (BC), lasi (IS), and Vaslui (VS). Practicing beekeeping
in the organic system attracted the interest of merely 5.2% out of the total beekeepers in
Romania. These beekeepers took care of 9.7% of the total beehives in the country. From
these beehives, 9.8% were under conversion and 90.2% were organically certified.
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Figure 2. The distribution of apiaries in Romania (2019).
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Figure 3. The distribution of beehives in Romania (2019).

A detailed analysis based on making a 5-county top according to four main indicators
(total number of beehives, number of beehives in organic system, total number of beekeep-
ers, and number of organically certified beekeepers) highlighted the following features: the
Romanian beekeeping system, in terms of beehives, was concentrated (with a percentage
of 25.3%) in the following counties: Valcea (VL), Tulcea (TL), Buzau (BZ), Salaj (S]), and
Dolj (DJ). Also, 34.8% of the organically certified beehives were in the following counties:
Mures (MS), Tulcea (TL), Buzau (BZ), Brasov (BV), and Suceava (SV). Out of the total
number of 25,929 organically certified beekeepers, 24% were in the counties of Valcea (VL),
Buzau (BZ), Tulcea (TL), Dolj (DJ), and Salaj (S]). While 34.3% of the organically certified
beekeepers were located in 5 counties: Tulcea (TL), Brasov (BV), Mures (MS), Suceava (SV),
and Buzau (BZ).

3.2. Results Based on Primary Data
3.2.1. Study Population

The demographic data can provide an overall picture of the study population. Com-
pared to the preliminary results of the prior-published article [45], the structure of the
sample changed in relation to certain sociodemographic variables (Table 1).

We can safely state that nearly 55% of the participants to this survey have somewhere
between 11 and 80 beehives. This percentage, in most cases, could be related to a family
business or a hobby where, in almost 80% of the cases, one or two members of the same
family were involved in running the business, while in 67% of the cases there were no
outsiders. It was an activity that is mainly carried out by men (87.3%). Beekeeping was
quite often run by persons over 35 years old, while only 12.5% were younger. Another
significant feature relied on the fact that beekeeping was generally carried out by graduates
of higher education (63%). Additionally, 38.8% of the beekeepers who took part in this
survey came from a long line of beekeepers, while 53.6% had been practicing beekeeping
for more than 10 years.
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Table 1. Characteristics of the surveyed beekeepers.
Variables
. Between Between Between .
Total number of hives Up to 10 hives 11-50 hives 51-80 hives 81-150 hives More than 150 hives
9.2% 28.9% 25.4% 20.8% 15.7%
Between 18-24 Between 25-34 Between 35-44 Between 45-54 Between 55-64 More than 64
Age years old years old years old years old years old years old
3.5% 9.0% 32.3% 29.6% 19.2% 6.5%
Female Male
Gender
12.7% 87.3%
Eight grade Vocational school High School Post-secondary school Higher education
Level of education
2.3% 6.9% 21.7% 6.0% 63.0%
<3 vears Between Between Between Between More than
Experience in beekeeping y 3-10 years 11-20 years 21-30 years 3140 years 40 years
6.2% 40.2% 24.7% 12.7% 11.5% 4.6%
Family tradition in Yes No
beekeeping 38.8% 61.2%
Number family members No one One person Two persons Three persons 4 persons or more
involved in the
beekeeping business 4.4% 40.6% 38.3% 9.0% 7.6%
Number of persons No one One person Two persons Three persons 4 persons or more
outside the family
involved in the
beekeeping business 67.0% 19.4% 8.1% 2.5% 3.0%

3.2.2. The Type of Beekeeping Practiced

Over half of the participants, based on their self-perception, considered that their
beekeeping practices were conventional, and nearly 20% considered that their beekeeping
practices were organic. The remaining 24.9% evaluated themselves practicing a mixed type
of beekeeping.

According to another classification, almost 40% were into stationary beekeeping, 27.9%
ran a migratory beekeeping business, and the other 32.3% stated they implement a mixed
type of beekeeping practices.

In order to examine further relationships among the afore-mentioned categorical
variables, MCA was applied. The results showed that beekeepers with less than 3 years
experiences tended to be youngest (18-25 years) and had less than 10 hives. On the
contrary, beekeepers with the longest experiences (30 years and more) tended to be in the
oldest segments (55-64 years, >64 years) and manage more than 150 hives. Migratory
beekeeping was associated with conventional beekeeping and a higher numbers of beehives
(81-150 hives, >150 hives), while stationary beekeeping was more associated with a smaller
number of hives (11-50 hives) and mixed (organic/conventional) beekeeping or only
organic beekeeping (Figure 4).
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Categories (axes F1 and F2: 19.83 %)
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Figure 4. Multiple correspondence analysis (MCA) illustrating two dimensions, created by using the following variables:

number of hives, experiences in beekeeping, beekeepers’ age, type of beekeeping.

3.2.3. Organic Beekeeping

According to the results, 82% of the beekeepers stated that they were aware of the
principles involved in organic beekeeping. When asked to specify some of these principles,
the following keywords come into view: treatment, certifications, wax, organic, taxes,
honeycomb, yearly, expensive, medicine. Of the respondents, 58.9% were unaware of
the costs involved in practicing organic beekeeping. Moreover, the results of Chi-square
test (p-value < 0.0001) showed that majority of beekeepers who did not know the costs in
organic beekeeping were in conventional or mixed beekeeping.

A large percentage of respondents, namely 84.1%, thought that organic beekeeping
can be beneficial for the environment. Additionally, 92.4% of the beekeepers thought that
creating “ecological beekeeping areas” would be beneficial for both beekeepers and farmers.
These areas could be used during the low-flowering season.

We should underline the fact that there was a category of beekeepers who use organic
beekeeping practices, without being certified. This statement was in line with our results:
the beekeepers who had the organic certification of their apiaries represented merely
9.9%, a percentage that can be further completed by 1.8% (represented by those partially
certificated) and by another 1.4% (who are presently converting to organic beekeeping).

Out of a series of 5 images/logos, the EU symbol for organic beekeeping was recog-
nized by merely 30.7% of the beekeepers. In addition, MCA revealed that beekeepers who
did not have knowledge about organic principles and apply conventional or mixed type of
beekeeping tended to identify wrong EU symbol for organic beekeeping. Moreover, bee-
keepers who indicated that their beekeeping was organic (fully certified, partially certified,
and in conversion) were more associated with knowing organic principles, costs involved
in practicing organic beekeeping, as well as they tend to think that organic beekeeping
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can bring benefits to the environment and agree with importance of creating “ecological
beekeeping areas” for bees (Figure 5).

Categories (axes F1 and F2: 28.98 %)

partially certified
.

. e ot
4 organic/ conventional omania
.

05 p Y beekeeping organic beekeeping
) A -

. fully certified
® Q4 -No e Ql-Yes in conversion =

- S
e . ]
no certificatior .
.

conventional beekeeping

-0.5

F2 (1198 %)

Q1-No

-2.5
Q2-No o

-15 -1 -0.5 0 05 1 is 2 25

F1 (17.00%)

Q1: Do you think that practicing organic beekeeping can bring benefits to the environment? Q2: Do you think
it would be useful for beekeepers and farmers to set up “ecological beekeeping areas”, which could be used
mainly during low-flowering season? Q3: Do you have knowledge about organic principles? Q4: Do you know
the costs involved in practicing organic beekeeping?

Figure 5. Multiple correspondence analysis (MCA) illustrating two-dimensional plot (F1 versus F2), created by using the
following questions: type of beekeeping, logo of organic beekeeping, benefits of organic beekeeping for the environment,
interest for “ecological beekeeping areas”, knowledge about organic principles, and costs involved in practicing organic
beekeeping. Each question represented either binary variable with a yes/no response or variable with a multiple responses.

3.2.4. Sustainable Development of Beekeeping

The concept of sustainable development was known by 71.6% of the beekeepers who
further evaluated the importance of three components of sustainability in beekeeping
(environmental, economic, and social component). By applying the Friedman test, signifi-
cant differences in evaluation of components were confirmed (p-value < 0.0001). Multiple
pairwise comparisons using Nemenyi’s procedure were applied in order to examine among
which components there were significant differences (Table 2). Based on descriptive statis-
tics, it can be stated that 83.8% considered the environmental pillar as a very important
feature of the beekeeping sustainability. The economic component was also viewed as
very important by 61.6%, while the social component was significant for 41.7% of them.
Interesting results were obtained by MCA, which examined association between number of
hives, knowledge about organic principles, and awareness of the sustainability concept in
beekeeping. Based on the results (Figure 6), it can be stated that beekeepers with a higher
number of hives were more aware about the concept of sustainability in beekeeping as well
as about organic principles.
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Table 2. Results of pairwise comparisons (Nemenyi’s procedure) illustrating significant differences
in assessing the importance of the selected components in sustainability.

Sample Mean of Ranks Groups
social 1.640 A
economic 2.040 B
environmental 2.319 C

F2 (17.48 %)

0.5

-05

-15

> 150 hives o

Categories (axes F1 and F2: 37.38 %)

Q1 -No

[ ]
51 - 80 hives

11 - 50 hives
.
Q2 - Yes

Q2-No

Ql —Yes ® <10 hives

81 - 150 hives ¢

-1 -0.5 0 0.5 ik 1.5 2
F1(19.90 %)

Q1: Have you heard about the concept of sustainable beekeeping development? Q2: Do you have knowledge
about organic principles?

Figure 6. Multiple correspondence analysis (MCA) illustrating two-dimensional plot (F1 versus F2), created by using the
following questions: number of hives, awareness about the concept of sustainable beekeeping, and knowledge about organic
principles. Each question represented either binary variable with a yes/no response or variable with a multiple responses.

Concerning the economic pillar of sustainability, we analyzed the main products
obtained and the main distribution channels used by beekeepers. Out of all bee products,
honey was produced by almost all beekeepers (98.1%). Wax was obtained by 76.3% of the
beekeepers, 64% of them also produced propolis, 48.3% obtained pollen, a significantly
smaller percentage (7.7%) produced royal jelly, and merely 0.5% of the beekeepers obtained
bee venom. Other bee products were honey cappings, bee bread, honeycomb, queen
bees, and bee colonies. Among those who have declared they obtained honey, 81% stated
they produced polyfloral honey. The sunflower honey (47.9%) and acacia honey (46.7%)
got close results in terms of production, while the rapeseed honey (34.8%) and linden
honey (32.9%) shared lower percentages. The rarest type of honey was the honeydew
honey, produced by 14.2% of the respondents. Other spontaneous mentions included mint,
coriander, and blue eryngo honey as well. Of the beekeepers, 43.9% declared that they had
produced, at least one time, honey with various additions, such as pollen, propolis, dried
fruit, or seeds.

The majority of beekeepers commercialized the honey obtained through some ac-
quaintances and friends (that was the case of 90.2% of them). Of the beekeepers, 29.2%
stated they sell it wholesale to certain intermediary parties, 15.2% sell it online, and nearly
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11.7% sell in farmers’ markets. The large retail chains were hardly accessible to most of
them, as merely 0.5% of the beekeepers had managed to sell through them.

3.2.5. Effects of Pandemic Crisis on Beekeeping in Romania

The pandemic crisis triggered by COVID-19 affected 30.3% of the beekeepers. Since
most of them sell their bee products through direct interaction (friends, relatives, acquain-
tances, markets, fairs, etc.), the drop in sales was the most common negative effect along
with the travel restrictions to certain sale points: “Closed restaurants, few or no orders. From
March to May 2020, the quarantine meant that people used to go out for essential stuff, so honey
sales registered a decrease of 90%”. The travel restrictions also affected the access to apiaries,
and numerous beekeepers mentioned in the open answers that they could not properly
check the condition of their beehives: “In the spring of 2020, due to the imposed restrictions, we
did not stimulate/fed the bees for a proper development” .

Since there is a high percentage of beekeepers who continue to practice migratory
beekeeping, the travel limitations severely impacted their results this year: “The restriction or
subjecting the migratory travelling, along with a bigger bureaucracy for obtaining travel permits”;
“I went late on the migratory travel. I missed two harvests!”. Other situations mentioned
were the lack of options in the case of networking and experience exchange with other
beekeepers, as well as seasonal workforce shortages or the drop in buying power.

However, there was still a significant number of beekeepers who declared there were
also some positive aspects of this crisis, and they generally registered an increase of the
orders and a demand for a higher-quality honey, and some were even able to raise the
prices: “The price of honey has increased and so has the interest towards it”, “The demand for
high-quality products has increased and there is no offer”.

4. Discussion

The portrayal of the beekeeping situation in Romania—by employing primary and sec-
ondary statistical data—aimed at introducing the main beekeeping practices currently used
by the Romanian beekeepers, as well as their problems during the present crisis triggered
by the pandemic. Supporting the adoption of sustainable beekeeping practices, mainly
organic practices should start with the illustration of the beekeeping sector situation and
its potential. The same idea was expressed in the research conducted by Gomes et al. [31]
in Portugal, who believed that getting data from beekeepers based on inquiries lies at the
foundation of presenting the real situation of the beekeeping sector, and that the beekeep-
ers involved in organic beekeeping can become models of good practices for those under
conversion or in the early stages of the certification process.

Research conducted in Romania in 2011 revealed that 77% of the beekeepers consid-
ered (based on self-assessment) that they were engaged in conventional beekeeping [46].
The results of the present research showed a smaller percentage, namely 55% of the bee-
keepers fell under this category, while the remaining percentage represented the beekeepers
involved in organic or mixed beekeeping. This revealed a positive evolution of the beekeep-
ing sector in Romania over the last decade, and also showed that beekeepers were more
and more focused on sustainable practices either to address the needs of the consumers or
to comply with the public policies supporting the beekeeping sector [47].

The development of organic agriculture, in the case of the former communist coun-
tries, was a slow and difficult process due to the lack of support from institutions and
civil society [48]. Romania went through the same stages in the 90s, affected by the mis-
trust and negative experiences inherited from the communist period. In the following
years, due to the liberalization of the markets and emergence of a proper institutional-
ized framework, the organic sector started to grow to the benefit of both consumers and
producers [49,50]. The Romanian beekeeping sector relatively followed the same trend
as more and more beekeepers were interested in the principles of organic beekeeping,
even if only a small percentage of them were certified. Similar results were shown by
Dirimanova and Stoeva [51] regarding the situation of organic beekeeping in Bulgaria,
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which is considered a new sector—too small in reference to the existing results, yet having
a significant growth potential. Not only the former communist countries are insufficiently
developed in terms of organic beekeeping. For instance, if in Romania the percentage of
certified apiaries ranges between 9.9% (according to the results of the survey) and 5.2%
(according to the secondary statistical data provided by the Ministry of Agriculture and
Rural Development) [38], Portugal faces similar challenges, in the sense that merely 5.8%
of the beekeepers were organically certified even if the soil, climate, and environmental
conditions are most favorable. Italy enjoys a much better situation as the percentage of
organically certified beekeepers was higher, namely 8% [31]. The correct acknowledgement
of the logo for EU organic apiculture by the beekeepers is a key feature, which shows
the level of knowledge about the basic principles of organic apiculture. Only a third of
the participants to this survey correctly identified this logo, which reveals a lower degree
of engagement in marketing their own products. Correct labelling is another significant
feature of the marketing mix, and Romanian beekeepers need to get more involved in
creating added value and promoting their products.

Similar results were reported by Lyubenov et al. [52], which stated that, by comparison
with other traders, beekeepers were generally less engaged in marketing activities and
therefore they should create their own markets since organic bee products are a perfect fit
for the digital marketing.

Acknowledging the concept of sustainable development is also a key element for
beekeepers. Most participants to this study had heard of the concept of sustainability,
paying special attention to the environmental problems, followed by the economic and
social problems. The fact that the term of «sustainability» had become a familiar word in
agribusiness, in general, and particularly in beekeeping, was confirmed by other researchers
too [11,53]. We can see that the social aspects had little weight among the Romanian
beekeepers who took part in this study. It is our belief that the elements linked to the
social pillar of sustainability should be given a broader publicity among beekeepers as
they represent the link that helps develop all other elements, namely the economic and
environmental elements. Similar results were found in studies conducted in transition
countries such as Ukraine which put a greater emphasis on the social role of beekeeping,
including its importance for rural development [54].

The challenges faced by beekeepers in 2020 caused by the pandemic, were partly
related to the management of the apiary, and to the economic efficiency as well. The
restrictions imposed on travel limited the access to the apiaries and impeded the necessary
treatments or other activities, which could not be completed in due time. The same
problems were reported by Ozkirim [55] regarding the impact of COVID-19 on beekeeping
in Turkey. Thus, beekeepers were unable to run their usual activities according to a
schedule (sanitizing the beehives, treatments against Varroa, and feeding the bees). If,
in Romania, beekeepers complained about the lack of social interaction and experience
exchanges with their fellow beekeepers, in Turkey, the beekeepers over 65 years old were
helped by neighbors or younger colleagues to take care of their bees [55]. The beekeepers
involved in migratory beekeeping were also affected by the travel limitations enforced in
the spring of 2020 and therefore missed several honey harvests.

Corresponding results were signaled by Ozkirim [55]. If, in economic terms, the
beekeepers were affected in the first months of the pandemic (March-May 2020) by the
sales drop, there were also some positive effects of the sanitary crisis, such as a greater
demand for high-quality honey. The consumer’s acknowledgement of the benefits brought
by certified bee products, local products, importance of the individual and collective
health, and the necessity to protect the environment during the pandemic were also
highlighted by Giménez-Candela [56]. The positive effects of the pandemic crisis on the
beekeeping activity were observed in Germany, where beekeepers sold more honey during
the pandemic than before. The main reasons for the increase of honey sales were related to
consumer awareness for regional high-quality products, but also to their eating habits and
their preferences for short supply chains [57].
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Another challenge faced by organic beekeepers was linked to issues related to plant
protection products and residues in bee products and bees. According to Mitchell et al. [58],
residues of neonicotinoids were detected in a variety of honey samples all over the world.
Moreover, application of plant protection products in both urban and rural areas can lead to
bee products’ contamination [59,60]. Several contaminations by glyphosate were reported
in Germany and one organic beekeeper had to destroy a significant amount of honey
due to the exceeding the maximum residue levels of glyphosate [61]. The residues from
glyphosate are not usually the part of bee products analyses due to high analytical costs
or due to the lack of methods [62]. Bee products’ contamination may threaten the future
of many beekeepers; however, organic beekeeping can bring certain benefits in case of
these residues. Furthermore, organic beekeeping can solve the problems with residues
from chemical treatments against Varroa, mainly from application of acaricides, which can
create residues in bee products [59,63].

In Romania, the beekeeping sector has made remarkable achievements over the last
decades in terms of sustainability, but the percentage of beekeepers who practice organic
beekeeping is still low compared to other European Union member states. The National
Beekeeping Programs provided financial support to beekeepers in order to improve the
quality of products obtained, with a view to better valorize the potential of bee products on
the national and international markets [64]. The positive effects of the National Beekeeping
Programs implemented in Romania during 2008-2020 were proven by the increase in the
number of beehives. The support measures varied between different programming periods,
depending on the needs of each country. For example, in 2019, there were two measures
eligible for funding dedicated to organic beekeeping: “combating beehive invaders and
diseases, particularly varroosis” and “restocking of beehives—funding activities to promote
queen production, purchasing of bee colonies or buying new hives” [65]. The expected
social impact of the current Romanian National Beekeeping Program (2020-2022) [66] was
also related to the undertaking of organic beekeeping practices and the certification of bee
products. This was a consequence of the retrospective analysis made for the previous years
in terms of the effects of support measures. Furthermore, there was an increasing interest
for organic certification in Romania among beekeepers, due to the gap between the price of
organic and conventional honey [67]. According to existing regulations in Europe, organic
honey had the major advantage of a certified quality guarantee. If the conventional honey
market is shaken by scandals regarding its falsity, the organic one benefits from a better
traceability [67]. In this context, the conversion from conventional to organic beekeeping
systems will provide benefits for Romanian beekeepers in terms of earning higher incomes
and of practicing an honest and uncompromising activity. As a consequence, beekeepers
who practice organic beekeeping and are successful with their business could be an example
for many others. Using the good practices in organic beekeeping is a real challenge that
can have a multiplication effect among beekeepers. The authors recommend better policies
that can help address this challenge. Designing effective and coherent policies for organic
beekeeping in Romania should start from the “real picture” of the sector provided by
scientists and continue with the creation of synergies between all stakeholders involved in
the beekeeping chain. The critical issue is to connect these actors and to create sustainable
production and consumption systems in beekeeping.

The limitation of the study is related to some methodological aspects: the beekeepers
involved in the study selected themselves into the sample. The online survey was the
only possibility to collect primary data, due to the pandemic crisis and to the sanitary and
travel restrictions. These limitations were compensated by the increased popularity of the
internet among beekeepers and many professional groups, as beekeepers” associations are
present in social media. The advantages of online survey research were also confirmed by
Wright [68].
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5. Conclusions

The purpose of the present study was to create a “real picture” of the Romanian bee-
keeping sector and to map the position of organic beekeeping among Romanian beekeepers.
The results showed that organic beekeeping was practiced in Romania by 5.2% of beekeep-
ers and 9.7% of hives were in an organic system. The majority of surveyed beekeepers
were aware of the organic principles and considered organic beekeeping and the creation
of “ecological beekeeping areas” to be beneficial for the environment, beekeepers, and
farmers. Stationary beekeeping was more associated with organic beekeeping and a fewer
number of bees (11-50 hives).

The concept of sustainable development was known mostly among beekeepers who
had a higher number of hives and were aware of organic principles in beekeeping. The
importance of components in sustainability was identified as follows: environmental >
economic > social. According to 30% of surveyed beekeepers, the pandemic crisis triggered
by COVID-19 had an impact on the above-mentioned aspects: environmental—the decrease
of bees’” welfare due to the improper management of the beehive (as a consequence of the
transport restrictions for beekeepers); the decrease of pollination services; economic—the
decrease of profitability (decrease of sales), increasing demand for bee products as healthy
food; social—the lack of social interactions between beekeepers (sharing experiences and
good practices, training activities).

Our findings showed the great development potential of organic beekeeping in Ro-
mania. This was determined by the huge awareness of sustainability aspects and by the
positive attitude of beekeepers towards organic principles. Based on these results, beekeep-
ers should be encouraged and supported to follow the organic certification procedures in
order to obtain high-quality products. This will be beneficial for producers, consumers,
and the environment.
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