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Abstract

:

Beekeeping is an ancient activity that is gaining interest among practitioners and society in general. It is as an activity with positive impacts in the environmental, social and economic spheres, with the potential to reconnect these dimensions and contribute to sustainable development. Thus, it is important to determine the profiles of beekeepers across the world, and to understand the main social, economic or ecological drivers that shape their activities. Hofstede cross-cultural dimensions were used to better explain differences between countries. A survey was undertaken of beekeepers in different countries (Croatia, Estonia, Finland, Italy, Norway, Portugal, and Spain) in the native language of each nation. A total of 313 questionnaires, using an online platform or in paper form, was delivered face-to-face during training or dissemination events in 2019. Norway and Finland were the countries with the highest percentage of respondents with a university degree (>80%), while Spain (42%) and Croatia (48%) presented the lowest percentages. Most participants were experienced beekeepers (59% had more than five years of experience) with more than 50 colonies. With the exception of Italy, beekeeping appears to be a hobby or an additional professional activity. The main beekeeping products for these beekeepers were honey, wax, colonies and propolis, with an average honey production per season of 24.5 kg/hive. Crossing socio-demographic characteristics and Hofstede cross-cultural dimensions showed a relation among countries with higher Power Distance Index (PDI; this value expresses how society accepts and expects a certain inequality of power) and lower annual income and educational level (Croatia, Portugal, and Spain). A strong correlation appeared between Masculinity Femininity Index (MFI; this value refers to gender effects in society, with feminine societies meaning that the dominant values are caring for others and quality of life, as opposed to masculine societies, which are driven by competition, achievement and success) and age, income and education, with Norway presenting the most feminine society, with more educated and older beekeepers. The Uncertainty Aversion Index (UAI; this value explains how members of a society feel when dealing with unknown situations) was strongly associated with education. The results showed that increasing beekeepers’ income will contribute to balancing the distribution of power among members of society, and that this might be achieved by training, especially in Croatia, Portugal, Spain, and Italy.






Keywords:


beekeeper; bee products; beekeeping sector; Hofstede dimensions












1. Introduction


Although several insect species play a significant role in pollination, honeybees are the most important managed pollinators, not only for agricultural crops but also for wild plants. Hence, managed honeybee colonies impact ecology and the economy to a great extent [1]. Beekeeping activities are ancient, dating back to 4500 BC, although nowadays, native beekeeping is complemented with professional, high knowledge input regarding colony management and the production of bee products [2,3].



Beekeeping is as an activity with positive impacts in the environmental, social and economic spheres, playing an extremely important role within family farming. It can also generate extra income or create job opportunities [4]. In many countries, beekeeping activities are transmitted from generation to generation. Uchiyama et al. [2] reported that beekeepers whose knowledge was transmitted from their ancestors tend to have more bee colonies, and also seem to better understand how ecological conditions are fundamental to sustainable beekeeping. Nevertheless, from the 1850s, owing to advances in apicultural science and new technologies, beekeeping became more efficient and profitable, rapidly shifting from family businesses to a commercial activity [5]. The importance of the traditional aspects associated with beekeeping is different among societies and countries [2,6,7], and, in many cases, reflects specific cultural factors [8,9].



Due to the actions focused on economic expansion, we have witnessed a growing imbalance in the social and environmental spheres. Therefore, humanity is faced with a problem that urgently needs to be solved: reconciling the economic dimension with the social and environmental dimensions [10]. The term Sustainability, according to the United Nations (1987), is defined as the ability “to satisfy the needs of the present without compromising the ability of future generations to satisfy their own needs”. In this context, beekeeping satisfies all the necessary requirements for sustainability, having a direct relationship with plant biodiversity through pollination [11], as well as showing a capacity to increase the productivity of the primary sector, diversify and stimulate agricultural production, reduce unemployment and promote economic development.



About 35% of the plants used for human consumption depend on pollination, so the importance of preserving bees as pollinators is undeniable [12]. Three out of four crops that produce fruit or seeds for human consumption depend on pollinators, i.e., largely on bees. In view of the decline of pollinators, Food and Agriculture Organization of the United Nations (FAO) has developed initiatives to promote favorable practices in agricultural management, such as technical assistance to countries regarding the breeding of queen bees and sustainable solutions for the production and marketing of honey [13].



Thus, it is important to determine the profiles of beekeepers across the world, in terms of social, economic or ecological drivers, as well as the difficulties they experience, and to provide them with training on sustainable beekeeping practices to increase and encourage the practice of this activity that is so important for maintaining the balance of ecosystems and for sustainability.



According to Geert Hofstede, discrepancies in behaviors among countries can be attributed to cultural differences [14,15]. Hence, it is to be expected that different ways of interpreting, interacting, thinking or behaving might be related to cultural variances. These differences may also be present when someone interacts with people from other subcultures, as well as from different social classes, religions, gender or even from different regions within the same country. In an attempt to explain why people from other cultures seem to behave and think differently, Hofstede developed a theory based on studies he carried out in the 1980s involving more than 50 national cultures. His “Theory of Cultural Dimensions” offers a framework to examine how cultural values affect behaviors and give clues about the ways in which people in a certain cultural environment can act. According to his theory, six cultural dimensions exist: Power Distance Index (PDI); Individualism versus Collectivism Index (ICI); Masculinity versus Femininity Index (MFI); Uncertainty Avoidance Index (UAI); Term Orientation Index (TOI); and Indulgence Restraint Index (IRI) [14,15]. Hofstede provided scores for these variables in a number of countries which have been used in many fields. For example, they were used to examine cultural differences in the food sector [16,17], in tourism related activities [18,19] and in teaching and learning contexts [20,21].



Given the importance of beekeepers in the European Union, in particular nonprofessional and family beekeepers, it is relevant to understand how beekeeping activities develop in different socio-economic and cultural contexts, as a first step to sharing experiences across contexts in order to promote international cooperation, beekeeping innovation and the exchange of good practices. In this context, the aim of this research is to understand how socio-economic and cultural dimensions influence beekeepers’ options and contribute to more sustainable practices. To this end, we first characterize beekeeping activities in seven European countries, and then investigate possible differences according to sociodemographic variables and variables characterizing beekeeping activities. Finally, we relate these variables with the cross-cultural dimensions defined by Hofstede.




2. Materials and Methods


The survey was sent to beekeepers in different countries as a part of the Beeb—beekeeping bridges project (2019-1-PT01-KA202-060782). The questionnaire was divided into different sections as follows: (I) Experience in beekeeping (comprising 10 questions); (II) Training needs (3 questions); (III) Experience in beekeeping training activities (3 questions); (IV) Use of distance learning technologies and tools (3 questions); (V) Distance learning tools (4 questions); and (VI) Sociodemographic characterization (6 questions). In this manuscript, parts (I) and (VI) of the questionnaire are addressed.



The questionnaire was translated into the languages of the different countries in which it was applied, i.e., Croatia, Estonia, Finland, Italy, Norway, Portugal, and Spain (Figure 1). The questionnaire, using an online platform or in paper, was delivered face-to-face during training or dissemination events organized by beekeeper associations or companies in each country.



For data treatment, the SPSS version 26 and Excel 2016 software were used. Basic statistical tools were utilized to describe the data, such as frequencies or mean values. To evaluate possible differences between the variables characterizing beekeeping activities among countries, crosstabs with chi-square tests were performed. The Cramer’s V coefficient was considered when evaluating the strength of the relations between some of the variables under study. This coefficient varies from 0 to 1; for V ≈ 0.1, the association was considered weak, while for V ≈ 0.3 and V ≈ 0.5 or over, the association was moderate and strong, respectively [22].



The obtained values for Hofstede’s cross-cultural dimensions are shown in Table 1. Spearman correlations were determined in order to assess the relations between the six Hofstede cross-cultural dimensions and some other variables (sociodemographic variables and variables characterizing beekeeping activities). To this end, mean values of the tested variables were determined for each country (for ratio variables, i.e., age, income, time of activity, number of colonies, relevance of the activity) or percentage of positive responses (for categorical variables, i.e., being male, being a beekeeper, a technician, or a merchant, no one working on beekeeping project, family, friends, hired people).



The strength of the correlations was evaluated according to the following limits: if ρ = 0, there is no correlation; if ρ ∈ [0.0, 0.2] the correlation is very weak; if ρ ∈ [0.2, 0.4], the correlation is weak; if ρ ∈ [0.4, 0.6], the correlation is moderate; if ρ ∈ [0.6, 0.8], the correlation is strong; if ρ ∈ [0.8, 1.0], the correlation is very strong; and if ρ = 1, the correlation is perfect [23,24]. The level of significance was 0.05 in all cases.




3. Results


3.1. Sample Characterization


Table 2 shows a sociodemographic characterization of the sample, which consisted of 313 participants from the seven countries included in the study. Norway was the country where most responses were collected (n = 74), followed by Croatia (n = 64), while those with the fewest responses were Finland and Italy (n = 15 and n = 16, respectively).



Regarding age, participants were categorized as follows: young (up to 30 years old), middle-aged (between 31 and 59 years old) and senior (60 years or over). The distribution by age was 29 young respondents, 212 middle-aged respondents and 57 seniors (Table 2). From the 313 participants, 15 did not indicate their age. In terms of country distribution (Figure 2a), Italy was the country with highest percentage of young adults (31%), while Norway and Finland had the highest percentages of senior adults (37% and 29%, respectively).



As for gender, only nine participants did not specify their sex. The results indicated that the sample at study comprised mostly men, i.e., 231, with only 73 women (see Table 2). In Spain, Portugal and Finland, the differences between gender were more pronounced, with only 10%, 11% and 13% female participants, respectively.



Among the surveyed beekeepers, most had completed a university degree (n = 183) or secondary school (n = 110); a very low number, i.e., 10 participants, reported the lowest level of education (basic school only). Ten participants failed to respond to this question (Table 2).



Norway and Finland presented the highest percentage (>80%) of respondents that had completed a university education (Figure 2b), while Spain and Croatia presented the lowest percentage for this indicator (42% and 48%, respectively). Accordingly, Spain presented the higher percentage for participants who had completed only basic education, i.e., 12%.



Finally, for those who felt comfortable, one question addressed household annual income. For this question, a total of 270 answers were obtained, showing that for most participants (n = 120), annual income was between 15,000 and 50,000 €/year (Table 2). About 86% of participants from Norway had an annual income above 50,000 €, while few participants from Italy, Croatia, Spain or Portugal were within the highest income category (0%, 2%, 8% and 9%, respectively). Regarding the lowest annual income, i.e., under 15,000 €, Italy stood out with the highest percentage (63%), followed by Croatia (53%) (Figure 2c).



The participants were asked if they had beekeeping experience, and, if so, in which role(s), i.e., beekeeper, technician or merchant. The results revealed that participants were mostly beekeepers (n = 261), with few respondents identifying as technicians (n = 39) or merchants (n = 24).




3.2. Characterization of Beekeeping Activity


Most participants were experienced beekeepers, with only 9% reporting less than one year of activity, 32% with between 1 and 5 years of experience, 23% between 5 and 10 years of experience, and 36% reporting having worked in the field for more than 10 years. Twenty-six participants did not respond to this question. In Italy, the percentage of beekeepers with more than 10 years or experience was low (8%); Finland and Croatia reported the highest numbers of beekeepers with more than 10 years of experience (47% and 42%, respectively) (Figure 3).



The number of honeybee colonies per participant was highly variable, up to a maximum of 2400, distributed follows: up to 50 colonies (n = 178), between 51 and 150 (n = 56), between 151 and 300 (n = 21) and more than 301 (n = 17). From the 272 participants who indicated the number of colonies, the majority had a low number (65%). The result analyzed by country showed a similar trend, with participants being mostly beekeepers with stocks of up to 50 colonies (varying from 43% to 82%). This percentage was lowest for Finland. In contrast, Portugal had the highest percentage of beekeepers with 301 or more colonies (23%) (Figure 4).



When asked about the relevance of the beekeeping activities, some said it was a hobby (120 participants), and as such, the products were mainly for self-consumption, family and gifts. Others said that it was a source of additional income for the family (118 participants). Finally, it was reported as a core business for a small number of participants, i.e., 43 participants, representing 15%. With the exception of Italy, where the majority (42%) cited beekeeping as their main source of income, in all countries, the prevailing trend was that beekeeping was a hobby or an additional source of income (Figure 5a).



In most cases (n = 217), all the work involved in the beekeeping activity was done by the individual, with help from unpaid collaborators. In fact, only a minority of the work was done by people hired specifically for a given job (only 2% of the beekeepers reported hiring workers). Family members or friends frequently participated, as reported by 49% and 9% of participants, respectively. A large number of participants revealed that they worked alone (40%). Figure 5b shows the relative importance of these stakeholders in beekeeping activities by country. The roles of the beekeepers and their families were shown to be pivotal in all countries, collectively representing a minimum of 79% in Spain and a maximum of 100% in Estonia. Italy was the country with the highest percentage of hired people, even though this still only represented 17%.



The participants were also asked to indicate the three most important products in their beekeeping activities; the results are presented in Table 3. The global results showed that the most important products were honey (285 positive answers), wax (103) and colonies (87). Propolis ranked fourth, very close to colonies, being indicated by 82 participants as one of the three most important products in their beekeeping activities.



From the participants in the survey, 92 indicated that they were migratory beekeepers while 194 were not. As for the mode of production, 74 declared themselves to be organic producers compared to 214 who were not. Among those who were organic, only 16 were certified.



The participants were asked about the average honey production per hive, considering the last season; the obtained responses were highly variable. The results for honey production per hive were classified as follows: 0 kg (n = 14); 1–10 kg (n = 44); 11–20 kg (n = 78); 21–50 kg (n = 95); 51–100 kg (n = 18); and greater than 100 kg (only one producer). In most cases, honey production between 21 and 50 kg per hive per season was reported. The results showed that the average honey production per hive by country was, in decreasing order, 38 kg in Estonia, 36 kg in Finland, 13.7 kg in Portugal, 32 kg in Croatia, 27 kg in Norway, 19 kg in Spain and 17 kg in Italy.




3.3. Country Differences in the Beekeeping Activity


Table 4 shows the relations between country for additional variables. Significant differences were observed for beekeeper age among countries (p < 0.0012), and the association was moderate (V = 0.456). Italy (36.25%) was the country with the highest number of young adults, followed by Spain (16.3%). In Croatia (78.1%), Portugal (75.6%) and Spain (73.5%), middle-aged adults represented the majority. Gender was significantly different among countries (p = 0.006), with a moderate association between variables (V = 0.244). The highest percentage of women beekeepers was reported in Italy (37.5%), followed by Estonia (35.7%). Income differences between countries were highly significant (p < 0.0000) and the association was strong (V = 0.573). Norwegian beekeepers had the highest income.



Regarding experience as a beekeeper, technician or merchant, highly significant differences were found (p < 0.0000) in all cases, with a moderate association for beekeeper (V = 0.332) and strong associations for technician (V = 0.755) and merchant (V = 0.738). For the number colonies, differences between countries were significant and moderate (p < 0.000, V = 0.249). The relevance of beekeeping activity was very significantly different between countries (p = 0.006), and the association was moderate (V = 0.221). Regarding the types of people who work in beekeeping, significant differences were found between countries where beekeepers reported receiving help from friends (p = 0.013), with a moderate association (V = 0.227), and very significant differences were observed for beekeepers who hired personnel (p = 0.001), with a moderate association (V = 0.264). Regarding the portion of work done by the beekeeper, family or unpaid friends/neighbors and education level, highly significant differences were found (p = 0.0000) among counties with a moderate association (V = 0.264 and V = 0.263, respectively). However, for the variable “time of activity”, no significant differences were found among countries (p = 0.112).




3.4. The Hofstede’s Cross-Cultural Dimensions


In this work, the relation between some variables and the Hofstede cross-cultural dimensions was also investigated. The values of the six dimensions for the countries in this study are presented in Table 1, while Table 5 shows the associations between the Hofstede cultural dimensions and some other sociodemographic characteristics and beekeeping technical options.



As seen in Table 5, PDI was inversely significantly correlated with income and educational, and the association was very strong (ρ = −0.786 and ρ = −0.865). According to our Hofstede analysis, Norway (31%), Finland (33%) and Estonia (40%) were the countries with lowest PDI values (Table 1). These were also the countries where a higher number of beekeepers had more than 50,000 € of annual income (Norway—86.1%, Finland—23.1% and Estonia—9.8%) and higher educational level (Norway—81.9%, Finland—80.0% and Estonia—67.5%).



Regarding ICI [14], individualist countries were Italy (76%), Norway (69%) and Finland (63%), while Croatia (33%) and Portugal (27%) stood out as collectivist countries (Table 1). The results in Table 5 reveal that there were no significant correlations between ICI and the variables studied.



MFI was inversely significantly correlated with age (ρ = −0.964), income (ρ = −0.893) and education level (ρ = −0.847), with a very strong association (Table 5) [14]. Among the seven countries, only one revealed a high level of masculinity, i.e., Italy (70%) (Table 1). This country presented the lowest rate (6.25%) of senior beekeepers (60 years or over), and not a single beekeeper with more than 50,000 € of annual income. Regarding educational, 50% of Italian participants had secondary level and 50% superior level.



UAI was significant correlated with the number of colonies (ρ = 0.811), and was inversely significantly correlated with educational level (ρ = −0.847) [14]. The countries included in this research showed high UAI. Portugal was the country with the most participants reporting more than 301 colonies (more than 23%), but was also the country with the highest percentage (12.0%) of participants with basic education.



Regarding TOI and IRI, the results in Table 5 show that no significant correlations were found among the applied variables.





4. Discussion


This study presents recent sociodemographic information about beekeepers and beekeeping activities in seven European countries (Estonia, Croatia, Finland, Italy, Norway, Portugal and Spain). Among the seven countries, there were significant differences regarding age, sex, income, experience in beekeeping activities, fraction done by unpaid people and education level.



The participants in this study were mostly over 31 years of age, with a significant percentage being over 60 years old. Italy was the country with the youngest participants (31.25%), while Norway had the oldest ones (36.6%).



Information about European beekeepers is sparse. However, the Report on Prospects and Challenges for the EU Apiculture Sector [26], produced by the Committee on Agriculture and Rural Development, notes a particularly serious ageing problem in this sector, with only a small percentage of beekeepers in EU being aged under 50. In fact, as in our study, in the EPILOBEE project, only 4.35% of the beekeepers were less than 30 years old, and 23.1% were between 31 and 45 [27]. The ageing of the general population is a common problem in all European countries. Additionally, young people are not widely attracted to agriculture and agrarian activities like beekeeping. Therefore, it is urgent take measures to attract young people to this sector.



There is also very limited information about women beekeepers. Even with the numbers of new women beekeepers growing all over the world, they are always less represented than men [28,29,30,31,32]. In our study, women were also underrepresented, with Italy being the country with the highest percentage of women (37.5%) and Spain the country with the lowest (10%). Beekeeping is an activity mainly carried out by men, even though it has the potential to contribute to the empowerment of rural women, reinforcing their role in agriculture [33]. This is an activity that can be easily adjusted to the multifunctional role of rural women while, at the same time, providing an additional source of income.



The average annual income among beekeepers was lower than 50,000 € in all countries except Norway. More than 50% of the Italian and Croats reported earning less than 15,000 € per year, while more than 50% of Estonian, Finnish, Spanish and Portuguese participants reported earning between 15,000 € and 50,000 € per year. In Europe, beekeeping activities provide over 620,000 EU citizens with their main income or additional earnings [34].



Regarding educational level, most of the participants had higher or secondary education. In Finland and Norway, the level of education among beekeepers was highest. This was as expected, as the national levels of education are higher in these two nations (over 38%) (https://www.statista.com/statistics/1084737/eu-28-adults-with-tertiary-education-attainment/, accessed on 21 October 2021).



Most of the participants had more than five years of experience in beekeeping (over 60% in all countries) with the exception of Italy, where only 42% reported having more than five years of experience. This is possibly related to the fact that Italy was the country with the highest proportion of youngest participants (31.3%).



According to the EU [35], in 2019, the total number of beekeepers in Europe was over 600,000 with Italy being the country, among the countries included in this study, with the highest percentage (8.3%) of European beekeepers, followed by Spain (3.9%) which was also the country with the highest percentage of beehives (16.8%). More than 70% of respondents had up to 150 colonies. Portugal was the country in which the most participants had apiaries with more than 151 colonies (30.2%), but this result did not correspond to the real beekeeping scenario in the country, given that the percentage of beekeepers with more than 150 colonies was, in 2018, only 10.9% [36,37]. Portugal had also the highest average number of colonies per beekeeper (229), that is over the reported average number of colonies per beekeeper (67.9 in 2018) [35].



In all the countries, most of the beekeepers were still hobbyist or nonprofessional beekeepers, which is in line with the results obtained. In fact, the beekeeping activity is usually not the main source of income across European countries [38]. Norway was the country where more participants were only beekeepers. Once beekeeping is an activity that provides, on average, low annual income, it is natural beekeepers had another activity besides beekeeping, being mainly hobbyist or nonprofessional beekeepers.



About one third of the participants referred to work alone and only 8% hire other people to work with them. This is consistent with the percentage of professional beekeepers, both in our sample (14% when considering professional beekeepers with more than 150 colonies), and in Europe (4% of professional beekeepers) [39].



As mentioned before, Hofstede’s cultural dimensions offers a framework for cross-cultural communication and analysis. It allows us to understand the effects of a society’s culture on the values of its members, and how these values relate to behavior, using a structure derived from factor analysis, based on six dimensions previously described.



Power Distance Index expresses how the less powerful members of a society accept and expect a certain inequality of power, or in other words how the society handles inequalities among people [14]. In our sample, the Hofstede analysis shows that the countries with high Power Distance Index (PDI), the beekeepers had lower values of annual income and low educational level. Croatia, Portugal and Spain were the countries with high PDI while Norway, Finland and Estonia had low PDI values and higher values of annual income and higher education level. The members of societies with a high PDI tend not to question those who are at higher levels of power. In addition, they expect that more powerful members might serve as guides for their work. In cultures with a low PDI, the power is equally distributed among its members, and they move towards a higher status (through education, employment, income, etc.). It is therefore not surprising that the countries with high PDI values are the ones with the lowest level of education as well as the lower annual income.



In individualistic societies, where the Individualism Collectivism Index (ICI) is lower, members tend to make decisions in an independent way and care about themselves and their close family, while in collectivist societies (with higher ICI), group ties are strong and the family includes the entire family extension (uncles, aunts, cousins, etc.) [14]. In this case, we found no significant variables associated with this cross-cultural dimension. Nevertheless, it seems that women tend to be less individualist than man. Other studies have found a similar trend, with women being generally more collectivist than their males’ counterparts, especially among small-holder businesses [40]. Even recognizing that through cooperation, the return from the beekeeping activity may increase, there are still numerous beekeepers that prefer to work alone and doesn’t join any kind of cooperative or association among peers [41].



The Masculinity Femininity Index (MFI) refers to gender effects in the societies, with low scores (Feminine societies) on the dimension meaning that the dominant values are caring for others and quality of life as opposed to high scores (masculine societies) where the societies are driven by competition, achievement and success [14]. In societies with high masculinity, people are driven by competition and results, so people tend to be assertive and centered on material success. On the other hand, in societies with low masculinity or characteristics of femininity, people are focused on building good relationships and ensuring better quality of life for everyone. It is not so important to be the best, as long as everyone is happy. Among the groups of beekeepers at study, we found strong correlations between MFI, age, income and education. Norway was the most Feminine society, with older and more educated beekeepers and with higher values of annual income. On the opposite side, Italy presented a higher value of masculinity, and also younger beekeepers with lower income values. In fact, Norway has been a leading country implementing institutional solutions to attain equality between men and women, positioning the country as a world leader in gender equality [42,43,44]



The Uncertainty Aversion Index (UAI) was strongly related with education and professionalism (number of colonies). In fact, countries with high UAI (Portugal, Spain, Croatia, Italy, Estonia e Finland) had more colonies and low educational level. The Uncertainty Aversion Index explains how members of a society feel when dealing with unknown situations [14]. In cultures with strong UAI, people tend to avoid risks and unexpected situations, because they create great anxiety and stress, preferring to face predictable or controlled situations. Contrarily, members of a culture with a weak UAI tend to be more tolerant towards what they cannot control. Uncertainty is accepted as part of life and people are generally more relaxed and flexible when they must face unknown situations. Rossi and Sekhposyan [45] presented a macroeconomic forecast distribution of uncertainty among European countries, showing that Italy, Spain and Portugal were more avert to uncertainty specially during the sovereign debt crisis, while for the same period Netherlands was always more tolerant to uncertainty [45]. In fact, Norwegian beekeepers seems to be more resilient in face of uncertainty, which is probably related with their level of education (that is higher). Also, Norway is the country with a smaller number of colonies per beekeeper and with a higher number of nonprofessional beekeepers, thus resulting in beekeepers that are probably not so dependent on the revenue from the activity and more prepared to take risks.



Both for the Term Orientation Index (TOI) and Indulgence Restraint Index (IRI), we could not find significant correlations among the variables at study and the indexes. In fact, the TOI index refers to the links with the past while dealing with the challenges of the present and the future, and none of the variables at study shows a trend towards the past or the future of the beekeepers and its activities.



The Indulgence Restraint Index analyses the importance of happiness and control of life. Societies with high complacency (high IRI) allow people to freely satisfy their basic human needs and desires, especially those related to enjoying life and having fun. In societies with a high rate of repression (low IRI), people suppress their impulses through restrictive social norms. These societies have a high consideration for moral discipline and people tend to be more pessimistic [14].




5. Conclusions


The results of this research allow us to draw a few conclusions about the characteristic of beekeeping activities in seven European countries. First of all, there are significant differences among sociodemographic variables and experience in beekeeping between countries.



Most beekeepers who answered the questionnaire were over 31 years old, and were men, with Italy being the country with the highest percentage of young, female beekeepers. Norway was the only country with an average annual income over 50,000 €, while respondents from Italy and Croatia generally had incomes below 15,000 €. Most participants had secondary or higher education levels, with those from Norway and Finland having the highest level of education. About 90% of participants had up to 150 colonies and were mainly nonprofessionals or hobbyists; about one quarter were certified as organic (n = 74). Members of the family and friends play an important role in beekeeping activities, and just 2% of respondents reported having hired workers (most commonly in Italy). The main product of the hive is honey (75–98%), followed by wax (15–45%) and colonies (13–32%); these values varied for each country in the study. In most cases, the average honey production per hive was 21–50 kg, per season, with Estonia and Finland reporting the highest yields (38 kg and 36 kg, respectively) and Portugal the lowest (13.7 Kg).



Relating these values with the cross-cultural dimensions defined by Hofstede, we found no variables to be significantly associated with the Individualism Collectivism Index (ICI), Term Orientation Index (TOI) or Indulgence Restraint Index (IRI). However, in countries with a high Power Distance Index (PDI), beekeepers had lower annual income and educational level, e.g., in Croatia, Portugal and Spain, meaning that they are more available to accept and expect a certain inequality of power among society members. Furthermore, we found a strong correlation between the Masculinity Femininity Index (MFI), age, income and education, with Norway being the most Feminine society, i.e., with more educated and older beekeepers. The Uncertainty Aversion Index (UAI) was strongly related with education and number of colonies, with high values for six countries but not for Norway, meaning that Norwegian beekeepers seem to be more resilient to uncertainly, i.e., they are more inclined to take risks when faced with unexpected situations.



Education and training contribute to beekeepers’ incomes, serving to balance the distribution of power among members of the society, and thus increasing their PDI. So, beekeeping training is important to reinforce the sector and its sustainability, especially in Croatia, Portugal, Spain, and Italy. Long-term oriented societies (i.e., with high TOI values) encourage people to invest in the future through education and economic development, so we might consider that support through education and incentives to innovate will empower beekeepers. Finally, this work contributes to our understanding of how beekeeping activities are developed, and the roles played by stakeholders in different countries in the European Union, considering different socio-economic and cultural contexts, as well as the promotion of innovation in beekeeping and the transfer of knowledge and good practices.



The present work had some limitations, namely, the number of respondents from each country was neither equal nor proportional due to difficulties in recruiting participants. Also, the distribution of sociodemographic groups was not the same among countries, and it was also not possible to recruit the same number of participants from different activities in the beekeeping sector. Still, even with these limitations, this work provides new insights into the characterization and understanding of the beekeeping sector in some countries, and will serve as a support for future research in this area.
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Figure 1. Geographical location of the countries included in the study. 
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Figure 2. Relative distribution of age (a), education level (b), and income (c) by country (%). 
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Figure 3. Relative distribution of time of activity by country (%). 
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Figure 4. Relative distribution of number of honeybee colonies by country (%). 
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Figure 5. Relative distribution of the beekeeping activity relevance (a) and people who work in beekeeping by country (b) (%). 
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Table 1. Scores of predictor variables (Hofstede’s cross-cultural dimensions) for the seven countries included in the study [25].
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	Country
	PDI
	ICI
	MFI
	UAI
	TOI
	IRI





	Croatia
	73
	33
	40
	80
	58
	33



	Estonia
	40
	60
	30
	60
	82
	16



	Finland
	33
	63
	26
	59
	38
	57



	Italy
	50
	76
	70
	75
	61
	30



	Norway
	31
	69
	8
	50
	35
	55



	Portugal
	63
	27
	31
	99
	28
	33



	Spain
	57
	51
	42
	86
	48
	44







Legend: Hofstede’s cross-cultural dimensions: PDI—Power Distance Index; ICI—Individualism Collectivism Index; MFI—Masculinity—Femininity Index; UAI—Uncertainty Avoidance Index; TOI—Term Orientation Index; IRI—Indulgence Restraint Index. “Rule of the thumb”—If a score was under 48, the cultural score was relatively low on that scale, while if a score was over 52, the cultural scores were high on that scale. Scores between 48 and 52 were considered as intermediate.  [image: Agronomy 11 02398 i001] high;  [image: Agronomy 11 02398 i002] intermediate;  [image: Agronomy 11 02398 i003] low.
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Table 2. Sociodemographic characterization of the sample (N = 313).
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Variables

	
Categories

	
n

	
%






	
Country

	
Portugal

	
48

	
15.3




	
Estonia

	
44

	
14.1




	
Norway

	
74

	
23.6




	
Spain

	
52

	
16.6




	
Italy

	
16

	
5.1




	
Croatia

	
64

	
20.4




	
Finland

	
15

	
4.8




	
Age

	
Young (up to 30 y)

	
29

	
9.3




	
Middle aged (31–59 y)

	
212

	
67.7




	
Senior (age 60 or more)

	
57

	
18.2




	
No answer

	
15

	
4.8




	
Sex

	
Female

	
73

	
23.3




	
Male

	
231

	
73.8




	
No answer

	
9

	
2.9




	
Education

	
Basic

	
10

	
3.2




	
Secondary

	
110

	
35.1




	
University

	
183

	
58.5




	
No answer

	
10

	
3.2




	
Income

	
Less than 15,000 €/year

	
79

	
25.2




	
Between 15,000 to 50,000 €/year

	
120

	
38.3




	
More than 50,000 €/year

	
71

	
22.7




	
No answer

	
43

	
13.7




	
Activity Type

	
Beekeeper

	
261

	
80.5




	
Techician

	
39

	
12.0




	
Merchant

	
24

	
7.4
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Table 3. Relevant products of beekeeping activities by country (Results presented as number of beekeepers).
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	Portugal

(N = 48)
	Estonia

(N = 44)
	Norway

(N = 74)
	Spain

(N = 52)
	Italy

(N = 16)
	Croatia

(N = 64)
	Finland

(N = 15)
	Total





	Honey
	46
	43
	69
	50
	12
	51
	14
	285



	Wax
	19
	20
	29
	8
	4
	20
	3
	103



	Colonies
	15
	10
	24
	15
	2
	17
	4
	87



	Propolis
	10
	17
	2
	11
	10
	27
	5
	82



	Polen
	10
	5
	4
	10
	7
	19
	4
	59



	Queens
	5
	8
	29
	7
	2
	2
	3
	56



	Polination services
	8
	1
	8
	4
	0
	3
	3
	27



	Royal gelee
	0
	1
	0
	1
	0
	6
	0
	8



	Apitoxin
	0
	0
	0
	2
	0
	1
	0
	3
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Table 4. Crosstabs and Chi-square tests among countries and some sociodemographic variables and variables associated with beekeeping activities. Percentages of positive answers for each variable.
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Variables/Categories

	
Croacia

	
Estonia

	
Finland

	
Italy

	
Norway

	
Portugal

	
Spain






	
Age (p < 0.012, V = 0.456) (1)

	

	

	

	

	

	

	




	
Young (up to 30 y)

	
9.4

	
11.6

	
0.0

	
31.25

	
0.0

	
12.2

	
16.3




	
Middle age (31–59 y)

	
78.1

	
69.8

	
71.4

	
62.5

	
63.4

	
75.6

	
73.5




	
Senior (60y or over)

	
12.5

	
18.6

	
28.6

	
6.25

	
36.6

	
12.2

	
10.2




	
Sex (p = 0.006, V = 0.244) (1)

	

	

	

	

	

	

	




	
Female

	
25.0

	
35.7

	
13.3

	
37.5

	
32.9

	
11.4

	
10.0




	
Male

	
75.0

	
64.3

	
86.7

	
62.5

	
67.1

	
88.6

	
90.0




	
Education level (p = 0.0000, V = 0.263) (1)

	

	

	

	

	

	

	




	
Basic

	
1.6

	
2.3

	
0.0

	
0.0

	
0.0

	
4.55

	
12.0




	
Secondary

	
50.8

	
30.2

	
20.0

	
50.0

	
18.1

	
40.9

	
46.0




	
University

	
47.6

	
67.5

	
80.0

	
50.0

	
81.9

	
54.55

	
42.0




	
Income (p < 0.0000, V = 0.573) (1)

	

	

	

	

	

	

	




	
Less than 15000 €/year

	
58.2

	
24.4

	
15.4

	
62.5

	
3.1

	
35.3

	
31.3




	
15000 to 50,000 €/year

	
45.3

	
65.8

	
61.5

	
37.5

	
10.8

	
55.9

	
60.4




	
More than 50,000 €/year

	
1.9

	
9.8

	
23.1

	
0.0

	
86.1

	
8.8

	
8.3




	
Experience in beekeeping activities




	
Beekeeper (p < 0.0000, V = 0.332) (1)

	
43.8

	
81.2

	
82.3

	
80.0

	
97.4

	
86.8

	
95.7




	
Beekeeping technician (p < 0.0000, V = 0.755) (1)

	
35.9

	
9.4

	
11.8

	
13.3

	
1.3

	
7.5

	
4.3




	
Beekeeping merchant (p < 0.0000, V = 0.738) (1)

	
20.3

	
9.4

	
5.9

	
6.7

	
1.3

	
5.7

	
0.0




	
Time of activity (p = 0.112, V = 0.172) (1)

	

	

	

	

	

	

	




	
Less than 1 year

	
8.0

	
9.3

	
0.0

	
8.3

	
10.9

	
14.6

	
4.3




	
1 to 5 years

	
32.0

	
30.2

	
13.3

	
50.0

	
42.5

	
16.7

	
37.0




	
6 to 10 years

	
18.0

	
25.6

	
40.0

	
33.4

	
13.7

	
33.3

	
21.7




	
More than 10 years

	
42.0

	
34.9

	
46.7

	
8.3

	
32.9

	
35.4

	
37.0




	
Number of colonies (p < 0.000, V = 0.249) (1)

	

	

	

	

	

	

	




	
Up to 50

	
54.2

	
73.8

	
42.9

	
58.4

	
82.3

	
55.8

	
62.2




	
Between 51 and 150

	
33.3

	
16.7

	
50.0

	
25.0

	
11.8

	
14.0

	
20.0




	
Between 151 and 300

	
10.4

	
9.5

	
0

	
8.3

	
5.9

	
7.0

	
8.9




	
301 or more

	
2.1

	
0

	
7.1

	
8.3

	
0

	
23.2

	
8.9




	
Relevance of the beekeeping activity (p = 0.006, V = 0.221) (1)




	
Hobby

	
28.0

	
37.2

	
20.0

	
33.3

	
52.1

	
45.8

	
52.2




	
Source of additional income

	
58.0

	
51.2

	
53.3

	
25.0

	
39.7

	
29.2

	
36.4




	
Main business

	
14.0

	
11.6

	
26.7

	
41.7

	
8.2

	
25.0

	
11.4




	
People who work in beekeeping




	
No one (p = 0.305, V = 0.151) (1)

	
36.0

	
32.6

	
20.0

	
25.0

	
41.1

	
48.1

	
27.3




	
Family (p = 0.05, V = 0.197) (1)

	
56.0

	
55.8

	
46.7

	
58.3

	
45.2

	
37.0

	
47.7




	
Friends (p = 0.013, V = 0.227) (1)

	
6.0

	
2.3

	
13.3

	
0.0

	
12.3

	
11.1

	
25.0




	
Hired (p = 0.001, V = 0.264) (1)

	
2.0

	
9.3

	
20.0

	
16.7

	
1.4

	
3.7

	
0.0




	
Fraction of work done by you, your family or unpaid friend/neigbours (p = 0.0000, V = 0.264) (1)




	
All (100%)

	
93.9

	
83.3

	
50.0

	
83.3

	
94.4

	
55.6

	
81.8




	
More than 50%

	
4.1

	
11.9

	
42.9

	
16.7

	
4.2

	
40.7

	
9.1




	
Between 25 and 50%

	
0.0

	
0.0

	
7.1

	
0.0

	
0.0

	
3.7

	
2.3




	
Less than 25%

	
2.0

	
4.8

	
0.0

	
0.0

	
1.4

	
0.0

	
6.8








(1) Chi-square test p-value (level of significance of 0.05) and Cramer’s V coefficient.
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Table 5. Spearman correlations between the Hofstede scores of cultural dimensions and the variables that characterize beekeeping activities and the sociodemographic characteristics of beekeepers.
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	Variables/Categories
	PDI
	ICI
	MFI
	UAI
	TOI
	IRI





	Sex
	0.357
	−0.679
	0.000
	0.536
	−0.607
	0.541



	Age
	−0.750
	0.143
	−0.964 **
	−0.643
	−0.464
	0.541



	Income
	−0.786 *
	0.214
	−0.893 **
	−0.679
	−0.357
	0.595



	Education level
	−0.865 *
	0.541
	−0.847 *
	−0.847 *
	−0.234
	0.300



	Experience in beekeeping activities
	
	
	
	
	
	



	 Beekeeper
	−0.464
	0.036
	−0.464
	−0.143
	−0.679
	0.577



	 Beekeeping technician
	0.429
	0.000
	0.429
	0.107
	0.536
	−0.360



	 Beekeeping merchant
	0.286
	−0.036
	0.143
	−0.071
	0.643
	−0.577



	Time of activity
	0.286
	−0.536
	−0.143
	0.179
	−0.214
	0.505



	Number of colonies
	0.631
	−0.342
	0.703
	0.811 *
	−0.180
	−0.209



	Relevance of the beekeeping activity
	0.250
	0.179
	0.429
	0.107
	0.286
	−0.198



	People who work in the beekeeping
	
	
	
	
	
	



	 No one
	0.071
	−0.536
	−0.500
	0.143
	−0.500
	−0.054



	 Family
	−0.286
	0.536
	0.107
	−0.429
	0.607
	−0.054



	 Friends
	0.162
	−0.487
	−0.072
	0.414
	−0.739
	0.655



	 Hired
	0.571
	−0.079
	0.630
	0.512
	0.039
	−0.477







Hofstede’s cross-cultural dimensions: PDI—Power Distance Index; ICI—Individualism Collectivism Index; MFI—Masculinity—Femininity Index; UAI—Uncertainty Avoidance Index; TOI—Term Orientation Index; IRI—Indulgence Restraint Index. ** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level.
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