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Abstract

The Greek beekeeping industry experienced significant changes during the last decade, affecting both the supply and the demand of beekeeping products. It has faced significant problems such as the destruction of many forestall apicultural regions, the great expansion of bee diseases, etc., together with the intense competition and low prices for honey. New regulations have also been imposed regarding managerial aspects with the view to protect public safety and provide high quality beekeeping products. This paper presents preliminary results of a survey that was conducted to identify the basic characteristics of the Greek beekeeping industry. From August until December 2002, a total of 2,500 questionnaires were sent to randomly selected beekeepers, with the collaboration of several beekeeping cooperatives, apicultural enterprises and public authorities involved in beekeeping. Beekeepers were asked to answer questions covering, among else, aspects such as time been involved in the industry, expectations from beekeeping, type of organization and management, equipment used, production and distribution of beekeeping products, structure of sales, etc. Until now, the process has resulted in a total number of 201 respondents. Data was statistically evaluated and from a first study it is revealed that a high percentage of the Greek beekeepers have no strong commercial interests. Results also indicate lack of rational planning of production and distributing routes of the beekeeping products. 
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Introduction

Since ancient years, beekeeping constituted an important agricultural activity, closely connected to the cultural history of Greece. Nowadays, Greece is considered as one of the most highly developed European countries in beekeeping. The industry brings supplementary income to a large number of rural families through honey production and other beekeeping products such as wax, pollen, royal jelly and propolis (Batzios et al., 1989 and 2000; Taori and Chakravarty, 1994). Externalities from beekeeping also yield income via the enrichment of other agricultural crops through pollination services (Kitsopanidis et al., 1992). It is estimated that nearly 23,500 Greek beekeepers are involved in the industry, maintaining more than 1,250,000 colonies and producing about 14,000 tonnes of honey (FAO, 2002- data 2001). The majority of Greek beekeepers are part-time and only a small percentage has strong commercial interests (Androulidakis and Harizanis, 1996). Furthermore, the last decade the Greek beekeeping industry experienced significant changes affecting both the supply and the demand of beekeeping products and particularly honey. The industry has faced significant problems such as the destruction of many forestall apicultural regions, the great expansion of bee diseases etc, together with the intense competition and low prices for honey. Moreover, new regulations have been imposed regarding managerial aspects with the view to protect public safety and to provide high quality beekeeping products. Within this framework, the study of the beekeeping industry performance could be a first step towards the implementation of a more rational policy leading to long term productivity and profitability.
In this paper we present a survey based on a questionnaire, which was designed and undertaken in an attempt to draw the basic characteristics of the Greek beekeeping industry and to identify the real needs of the Greek beekeepers to inform future developments in beekeeping policy seeking to increase the supply of honey. Due to the relatively small number of participants and time limitations only preliminary results can be presented. Nevertheless, the results are useful and illustrate basic characteristics of the industry, highlighting managerial skills for production and distribution of the beekeeping products. 

Methodology
In an attempt to identify the basic characteristics of the Greek beekeeping industry, a survey was conducted, from August until December 2002, through a questionnaire (Arabatzis and Anagnos, 2002). A total of 2,500 questionnaires were sent to beekeepers of different rural areas of the country, randomly selected in terms of geographical and socio-economic dispersion criteria. Several beekeeping cooperatives/unions, apicultural enterprises and public authorities responsible for beekeeping have been considerably involved in approaching the end recipients/beekeepers. 
Beekeepers were asked to answer questions regarding the administrative year 2001 and covering, among else, aspects such as socioeconomic features, time been involved in the industry, expectations, literacy, knowledge & training about beekeeping, type of organization and management, equipment used, main activities, etc. Special attention has been given to aspects such as production and distribution of the beekeeping products, etc. 

The survey consists of more than 100 questions and was divided into three sections. The first section collects general information about the beekeepers such as socioeconomic features, time been involved in the industry, expectations, literacy, knowledge & training about beekeeping, etc. The second section makes questions regarding the organization and management applied to the apicultural enterprises such as type of beekeeping activity, equipment used, etc. The final section retrieves data about the production and distribution of beekeeping products. Several parameters are questioned such as beekeeping products, types and quantities of honey produced, structure of sales, distributing routes, packaging, prices received, etc. 

Until now, the process has resulted in a total number of only 201 respondents. The relatively small number of respondents is undoubtedly a limitation of our study. It must be mentioned that we continue to receive responses but due to time limitations we could not include and process more answers in this paper. After having collected a larger number of questionnaires we intend to continue this study in order to validate our results and draw final and more powerful conclusions. 

Despite the relatively small number of respondents compared to the number of questionnaires sent, data was statistically analyzed addressing basic classification variables of beekeepers socio-economic status such as age, education and main professional activity. In particular, regarding the age of beekeepers’, data was split into four groups: <31, 31-45, 46-65 and >65 years old. Furthermore, data was split into four groups according to the beekeepers’ level of education: 1=elementary education, 2=secondary education, 3= high school and 4=higher level of education. With respect to the main professional activity, data was split into two groups: 1= professionals, 2= non-professionals. 

Chi-square (χ2) analysis was used and a number of statistical tests of independence were performed (Likelihood-ratio χ2) between each of the above classification variables with the basic questions related to the beekeepers’ profile (Zar, 1999; Batzios et al., 2002). In case of significance, the Adjusted Standardized Residuals in the crosstabulation tables were carefully examined to detect departures from independence (Norusis, 1999). Furthermore, quantitative variables were analysed using both parametric (t-test, one –way Anova) and non-parametric methods (Mann-Whitney test, Kruskal-Wallis test). All statistical analyses were carried out using the statistical package SPSS 7.5.

Results 

General information and classification variables

The analysis of the collected data reveals that despite the relatively small number of respondents there is a quite good distribution regarding various criteria of socio-economic dispersion (“sex”, “age”, “marital status”, “education level”, “main professional activity” and “net income from beekeeping”). Of all completed questionnaires, 6.5% refer to beekeepers of age less than 31 years old, 39.2% between 31-45, 38.7% between 46-65 and 15.6% being more than 65 years old. In terms of sex, 82.1% of the respondents are male, while 17.9% are female beekeepers. The 84.1% are married, while the 15.9% single. 

Regarding the net annual income from beekeeping, 7.9% declared less than € 1468, 37.2% between € 1468 – 5871, 19.3% between € 5872-11739, 11.1% between  € 11740- 17608, while 14.5% more than € 17608. Of the total respondents, 13.1% have a higher level of education, 31,8% have finished a high school, 15.2% have secondary education, while 39.9% have elementary education. With respect to the main professional activity, for 46.7% the beekeeping is their main profession, while 53.3% declared as a main profession other activities such as agriculture, livestock farming, industrial worker, public servant, etc.  

Date of starting with beekeeping & knowledge of a foreign language

With respect to the date of starting with beekeeping, 25% of the respondents declared year of establishment before 1975 (first quartile), 75% after 1993 (third quartile), with the median value being equal to 1985 (50% of the respondents’ started beekeeping before 1985) and the mode value being equal to 1980 (the most frequent year of starting). 

The majority of all respondents reported they do not speak any foreign language (77.5%). From those who answered that they do, 50% speak English, 16.6% German, while the rest speak other languages. 
Expectations from beekeeping
With respect to expectations from beekeeping activity and the results they actually experienced, 32.3% of the respondents answered that they feel very much satisfied, 43.4% much satisfied, while 22.8% are little satisfied and only 1.5% answered that beekeeping activity didn’t meet any of their expectations. The statistical analysis, followed the breaking down of this data in parallel with the classification variables, indicates that the level of satisfaction significantly depends on age or education level (P≤0.10). More specifically, respondents of ages between 31 and 45 years declared very much satisfied from beekeeping activity in a lower percentage than those of different ages (P(0.05). Moreover, elder beekeepers (>65 years old) declared very much satisfied in a significantly higher percentage. Beekeepers of high level of education feel much satisfied in a higher percentage than those of other levels of education. On the contrary, differences between professional and non-professional beekeepers are not considered as significant (P>0.10).
The vast majority of the total respondents (92.8%) declared they would not change the beekeeping profession with any other, independently of their education level or of the professional or non-professional way they deal with beekeeping. From those, 65.5% because they like this job, 9.9% because of their age, 5.3% because they lack any other training and 10.5% because they are already retired.

The majority of beekeepers (65.5%) declared they would like their children to deal with beekeeping as well. This seems to significantly depend on age, education or the way they deal with beekeeping (P≤.05). There is a clear view that as beekeepers are getting elder they prefer their children to deal with beekeeping in a higher percentage.  It should be noted that professional beekeepers express this preference in a significantly lower percentage than non-professionals. From those who answered negatively (19,6%), 11.3% declared as a reason the low income from beekeeping, 5.7% consider beekeeping a very hard job, while 41.5% think beekeeping income as changeful. Furthermore, 28.3% of the negatively respondents declared they would prefer their children to study a science, while 7.5% they think beekeeping as a low prestige profession, or other reasons (5.7%). 
Literacy - Knowledge & Training about Beekeeping 
Of the total respondents, 37.2% declared that their parents use also to deal with beekeeping. Furthermore, a high percentage of the total respondents (85.5%) answered they have practical experience, while 15.0% have some professional education in beekeeping. 71.1% of respondents have attended some seminars about the beekeeping, while 28.9% not. From those attended seminars, 34.3% have attended seminars longer than 50 hours. 90.9% of the total respondents read books relative to beekeeping, independently of age (P>0.10). Furthermore, beekeepers of elementary education are less used to read books on beekeeping (79.7%), compared to beekeepers of other levels of education (>96.2%). 

A percentage of 61.3% are already subscribers to a beekeeping magazine. Statistical analysis confirms that beekeepers of ages between 31 and 45 years are subscribers in a higher percentage than those of other levels of age (P(0.10). Moreover, the higher their level of education is, the higher the percentage of beekeepers subscribers (P(0.05). Furthermore, professional beekeepers subscribe in a higher percentage (67.8%), compared to non-professionals (57.1%). The vast majority of the respondents express their willingness to participate in beekeeping training programs, regardless of classification variables. 

 

Organization and management of beekeeping industry

Colony numbers and labor used
The majority of the respondents (64.7%) declared they work with less than 150 colonies. In particular, 17.6% of respondents work with less than 40 colonies, 21.4% with 41-80, 25.7% with 81-150, 18.2% with 151-300, 9.1% with 301-500, while only 8% work with more than 500 colonies. 49.4% of beekeepers declared that they hire labor mainly for the honey extracting process or during colonies’ relocation. This attitude seems to be independent of age or education level, but dependent on the way they deal with beekeeping. In particular, professional beekeepers show a clear attitude to hire labor for jobs related to beekeeping activity, contrary to non-professionals.
Extracting process and equipment used

A high percentage of the respondents complete the uncapping function of sealed honeycomb using a simple knife (33.2%) or a hand steam heated knife (37%) or an electric one (7,6%). Only 3.3% of the beekeepers responded use automatic uncapping machines. 36.5% declared they use a hand-operated honey extractor, while 35.9%, 18.8% and 1.7% use a motor drive honey extractor with 6, 8-10 and more than 12 frame units, respectively. 
The way the respondents deal with beekeeping seems to significantly diversify the results, with the professionals showing a clear preference in using a motor drive honey extractor with 6, 8-10 frame units and more advanced uncapping equipment (P(0.05). 

Bee colonies management
The majority of respondents (77%) declared they move their bee colonies. From those, 40.6% move the colonies 1-3 times annually, while 36.4% move them more than 4 times. Professionals prefer to move their colonies more than 4 times per year in a higher percentage, compared to non-professionals, who clearly prefer not to move their colonies.  72,6% use their own truck to move the colonies, but only 0,8% has a type of hive loader. Neither age, nor the way the respondents deal with beekeeping significantly diversifies the results. Contrary to this, beekeepers of higher education own a truck in a lower percentage compared to others (P(0.10).
The vast majority of the total beekeepers (92.5%) declared they divide colonies in order to increase the number of colonies or to replace the lost ones. Only a small percentage (1.1%) buy “kofinia” – the traditional honey hive of Chalkidiki. Few respondents declared they also buy colonies or nuc colonies. This beekeepers’ attitude seems to be independent of the classification variables of age, education and the way of dealing with beekeeping. 

The vast majority of the beekeepers (94.7%) feed the colonies using syrup or patty.

Replacement and rearing of queens 

A high percentage of the beekeepers responded (47.8%) let colonies replace their queen by supersedure, 36.6% replace queens by transferring cutting sealed queen cells, while 15.6% usually buy new queens or use a combination of the above ways. Both, the way of dealing with beekeeping and education level significantly diversify the results, contrary to age level. Professional beekeepers prefer to replace the queens by transferring cutting sealed queen cells (59.7%), while non-professionals prefer queen superseduring. Beekeepers of elementary education usually apply queen superseduring, while those of high or higher education use to transfer cutting sealed queen cells, as well.
A significant percentage of the total beekeepers operate queen rearing (42.9%), independently of age or education level. Professional beekeepers operate queen rearing in higher percentage (59.2%), compared to non-professionals (P(0.05). 

Production and distribution of beekeeping products

Beekeeping products
All respondents (100%) declared they are dealing mainly with honey production. Only 9.5% declared they produce pollen, regardless if they act as professional beekeepers or not (P>0.10). On the contrary, beekeepers of high or higher education level are more capable in pollen collection (P(0.05). Similar behaviour show the beekeepers of age between 31 to 45 years old. Royal jelly is produced by 17.4% of respondents. No differences were observed between professionals or non-professionals or between those of different age or education. Wax is produced from 37.3% of the respondents, while only 4.5% produce propolis. Regarding the production of wax, no differences were observed between beekeepers of different age levels. On the contrary, professional beekeepers produce wax in a higher percentage, compared to non-professionals. Similarly, beekeepers of higher level of education are less used in wax production than other beekeepers. 

Types and quantities of honey produced

A significant percentage (34.3%) of respondents answered they produce “pine honey”, while 16.4% produce “fir honey”. A high percentage (43.8%) produce “blossom honey”, while “thyme honey” is produced by 33.8% and “cotton honey” by 30.8% of the total respondents. Moreover, “sunflower honey” and “erica honey” as well are produced by 3% of the total respondents. Only 7.5% of the beekeepers produce “citrus honey”. 

The average volume of “pine honey” produced by the beekeepers is estimated (mean(SEM) to be 1839±339 kg, with the median value being 800 (50% of respondents produce more than 800 kg), first quartile 350 (25% less than 350 kg) and third quartile 2400 (75% less than 2400 kg). Furthermore, the average volume of  “fir honey” produced is 1707±289 kg, with a median value being 1350, first quartile 512 and third quartile 300 kg. The Mode value is 1500 kg. 

With respect to “blossom honey”, the average production per apiary/enterprise is 1086±213 kg, the median is 500 and first and third quartiles are 296 and 1000 kg, respectively. Moreover, average volume of “thyme honey” is estimated to be 1091±192 kg, with the median being 725 kg, the mode 1000 and first and third quartiles 300 and 1125 kg, respectively. Finally, the average volume of  “cotton honey” is equal to 1259±211 Kg, while the median value is 800 and the mode 1000 kg. Statistical analysis confirmed that the quantities of all types of honey produced by professionals are significantly larger, compared to those produced by non-professionals (Mann-Whitney npar test, t-test). 
Structure of honey sales

Few respondents (6.1%) sell the total quantity of honey they produce to wholesalers, while 20.1% most of the quantity produced. A significant percentage (39.3%) sells the total honey production by retail, while 25.9% sell by retail most of the quantity. This attitude significantly depends on both age level and type of beekeeping activity, but not on education level. More particularly, professional beekeepers prefer selling most of the honey production to wholesalers, while non-professionals clearly prefer the retail to sell all amounts they produce. Furthermore, young beekeepers prefer the wholesale, while elder beekeepers show a clear preference for the retail market. A high percentage (41.1%) of the total respondents declared they are facing difficulties in selling their products. The statistical evaluation of the results indicates that this attitude does not depend on age level or type of beekeeping activity, but education level seems to play an important role. More particularly, as the level of beekeeper’s education increases they are facing fewer difficulties in selling their production.
A significant percentage (48.0%) of the respondents answered they have many customers, but unequal in respect to the quantities of honey they buy. 18.9% have many customers, but of equal efficacy, while 33.2% have small number of customers. A quite high percentage of the total respondents (36.7%) answered they turn to tourists for selling their honey production. Neither level of education, nor age or type of beekeeping activity significantly diversifies this behaviour. For those beekeepers, the average percentage of honey production sold to tourists is estimated to be 40.83±4.19%, with the mode value being equal to 50%. Statistical inspection of the results revealed that non-professional beekeepers sell about the 77.5(22.5% of their honey production to tourists, while the professional only 15.8(8.8%.

The average quantity of honey annually consumed by the family of the beekeepers is estimated to be equal to 40.95±2.11 kg, with a media value 50 kg. 
Imports and exports of honey

Only 3.5% of the respondents sell some quantities of honey abroad (EU or East European Countries). A high percentage (52.6%) consider that honey imports play a considerable negative role in the process of selling their honey production, while 20.5% consider this role just as important, 19.3% of less importance and 7.6% as not important. 
Honey packaging and prices received by beekeepers

Of the total respondents, 68.7% prefer selling the honey production in small packages. The average percentage of honey production sold in small packages estimated to be 67.89±2.89 %, with a median value 80 and a mode value 100. 59.7% of the total respondents answered that they use glassy jars for packaging the honey sold in retail. A quite important percentage (29.4%) use metal or plastic boxes, while 21.9% prefer cans.
Only 5.1% of the respondents consider the price received for honey quite satisfactory, while 43.8% consider it just satisfactory, 42.0% as low and 9.1% as very low. Neither level of age, nor type of beekeeping activity significantly diversifies this attitude. The average price received for the wholesales of last year’s honey production (2001) is estimated to be € 5.47±1.34 per kg, while for retail sales it is € 14.18±5.24 per kg.

Discussion
In this study, we aimed to draw the basic characteristics of the beekeeping industry. Therefore, we had to choose a target population, which had already been dealing in a professional or non-professional way with the industry and could express an informed opinion based on their personal experience. Despite the relatively small number of respondents, the analysis of the results reveals a quite good distribution of the respondents regarding various criteria of socio-economic dispersion such as age, education, marital status, main professional activity, etc. Half of the respondents are involved in the industry before 1985, showing a quite good level of experience.

It should be pointed out that beekeeping is an activity that gives satisfaction to 92,8% of beekeepers, who declared they would not leave beekeeping for any other profession, independently of education level or the professional or non-professional way they deal with it. A high percentage (65.5%) would like their children to practice beekeeping as well.

Most beekeepers have practical experience, have attended short run seminars and also read beekeeping books, regardless of age. Beekeepers of high and higher education and moreover of ages between 31 and 45, in high percentage, are also subscribers in magazines, which cover more specific questions and constitute a way of exchanging opinions, knowledge and generally communication. This need appears more directly in professionals, who are subscribers in high percentage (67.8%), than in non- professionals. Independently of age or the way of dealing with beekeeping, the majority of beekeepers express a strong willingness to participate in training programs, which indicates that the practical experience is not enough to meet the educational needs demanded by the new economic environment.  
A high percentage of Greek beekeepers (47.1%) work with 40-150 colonies, 18.2% with 151-300 and 9.1% with 301-500. Only 8% use more than 500 colonies, which corresponds to clearly professionals. This is a quite promising size structure, compared to other European beekeepers (Thrasyvoulou, 1998). The majority of beekeepers (77%) are forced to move their colonies 1 to 4 or more times annually, looking for special honeydews. Professionals move them 4 or more times in a higher percentage, compared to part-timers. Most of beekeepers (72.6%) have their own truck, but only 0.8% have a hive loader. 

Only 10.9% use electric knives or automatic machines for the uncapping function of sealed honeycomb, while the majority uses simple knives (33.2%) or hand steam heated ones (37%). A significant percentage (36.5%) use hand-operated honey extractors or low frame units motor drive extractors. The way of dealing with beekeeping significantly diversifies beekeepers’ attitude, with the professionals showing a clear preference in using more advanced honey extractor and uncapping equipment. The lack of hive loaders and the use of low technology equipment for the honey extracting process should be connected with the clear attitude that professional beekeepers show towards hiring labor, contrary to non-professionals and irrespective of age or education level. 

The division of colonies continues to be the most preferable way of increasing the number of colonies. A high percentage of beekeepers (47.8%) replace their colonies’ queen by supersedure, 36.6% by transferring cutting sealed queen cells, while 15.6% usually buy new queens. Non-professional beekeepers prefer queen superseduring, while professionals and beekeepers of high and higher education level usually prefer transferring cutting sealed queen cells. Queen rearing is operated by 42.9% of beekeepers, regardless of age or education level. Professional beekeepers operate queen rearing in higher percentage (59.2%), compared to non-professionals. It is also worth mentioning that despite the high percentage of respondents who work on queen rearing, a high percentage of respondents declared that they let the colonies to replace their queens by supersedure.

Beekeepers of ages between 31 and 45 or those having a high or higher education level are not limited to honey production but they expand to the production of other beekeeping products, resulting in increasing their income. Nevertheless, royal jelly is produced only by 17.4% of the total respondents. The honeydews of pine and fir, as well the blossom, thyme and cotton honey are the main types produced by Greek beekeepers, while sunflowers, citrus and erica honey are produced in less quantities. The low percentage of beekeepers employing citrus honey should be related to the early spring production of this type of honey and the weakness of the beekeepers to develop satisfactory adult bee populations on time. Quantities of all types of honey produced by professionals are significantly larger, compared to non-professional beekeepers. The retail trade constitutes the main road of sales (65,2%) as it ensures better prices resulting in higher income. The professionals, however, because of higher quantities, prefer wholesalers achieving in this way better prices. Beekeepers of higher age appear to have created a network of sales and prefer to sell their production later in the retail trade, thus achieving better prices. As the level of beekeeper’s education increases, they are facing fewer difficulties in selling their production. 

Tourism seems to play an important role in selling the honey production by ensuring higher prices and relatively easier sales, particularly for the smaller quantities that non-professionals produce. The difficulties of honey sales and the extremely low price of imported honeys of unknown origin and quality appear to be the main reasons that a high percentage of the respondents (52,6%) are opposed to honey imports. Moreover, for 51% of the respondents’ beekeepers the price of the honey is considered low or very low. 

Our results are in accordance with those of other researchers who have pointed out that the profitability of most Greek apiaries directly depends on the applied management skills (Batzios et al., 1989, Kitsopanidis et al., 1992). For example, the selection of the location of an apiary, the proper apiary size, and mainly product distribution and so on are management skills, which affect the productivity and profitability of beekeeping. 

In general, we consider this study as a first important step towards identifying the economics of the Greek beekeeping industry. The results illustrate that most of the Greek beekeepers are part-time producers, not depending solely on beekeeping for income and with no strong commercial interests. They lack proper extension services and use old fashioned and insufficient equipment, while the applied marketing techniques are not well focused. In conclusion, the non-professional approach in developing and marketing the beekeeping activity is probably one of the main reasons for the beekeepers’ poor economic results. In terms of future work, we intent to continue and expand this study to incorporate also other parts of the beekeeping sector (e.g. cooperatives, profitability, etc.).
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