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Abstract: This study was carried out to determine the economic structure and efficiencies of the beekeeping enterprises in 

Çanakkale Province. Beekeepers were divided into three groups/strata according to number of hives: 1-75 hives (first group), 76-150 

hives (second group) and 151 hives and above (third group). Survey sample size was determined as 87 based on stratified random 

sampling method. The portion of fixed costs were 65.25% and variable costs were 34.75% in averages of production costs of all 

enterprises. The cost of honey production per kg changed between 2.04 US$ to 3.54 US$ among to enterprises. The average production 

cost of honey per kg was 2.92 US$. Average yield amount per hive was 16.24 kg and production cost per hive was 53.32 US$. Besides, 

average gross profit, net profit and relative profit were determined as 77.53 US$, 42.74 US$ and 1.80, respectively. According to the 

average of the enterprises, total technical efficiency (constant return to scale), pure technical efficiency (variable return to scale), scale 

efficiency, allocative efficiency and economic efficiency were found as 0.64, 0.89, 0.70, 0.74 and 0.66, respectively. It was determined 

that producer’s age and agricultural activity apart from beekeeping affected the economic efficiency negatively and land size, income 

per hive and honeycomb changing frequency affected the economic efficiency positively. According to the results, it was concluded 

that honey production was a profitable activity in Çanakkale Province and relative profits and efficiencies of the enterprises in the third 

group were higher than the other groups. 

Keywords: Beekeeping, cost, efficiency, honey, profitability. 

Türkiye’de arıcılık faaliyetinin ekonomik ve etkinlik analizi: Çanakkale ili örneği 

Özet: Bu çalışma Çanakkale ilinde faaliyet gösteren arıcılık işletmelerinin ekonomik yapısının ve etkinliklerinin belirlenmesi 

amacıyla yapılmıştır. İşletmeler kovan sayılarına göre üç gruba/tabakaya ayrılmıştır: 1-75 kovan (birinci grup), 76-150 kovan (ikinci 

grup) ve 151 kovan ve üzeri (üçüncü grup). Tabakalı tesadüfi örnekleme yöntemine göre örnek büyüklüğü 87 olarak belirlenmiştir. 

İşletmeler ortalamasına göre üretim masraflarının %34,75’i değişken masraflardan, %65,25’i sabit masraflardan oluşmaktadır. 

İşletmelerde 1 kg balın maliyeti 2,04 US$ ile 3,54 US$ arasında değişmektedir. Ortalama bal maliyeti 2,92 US$’dir. Ortalama kovan 

başına verim 16,24 kg, kovan başına üretim masrafı 53,32 US$’dır. Ortalama brüt kâr 77,53 US$, net kâr 42,74 US$, nispi kâr ise 1,80 

olarak belirlenmiştir. İşletmeler ortalamasına göre toplam teknik etkinlik (ölçeğe sabit getiri) 0,64, saf teknik etkinlik (ölçeğe değişken 

getiri) 0,89, ölçek etkinliği 0,70, kaynak dağıtım etkinliği 0,74, ekonomik etkinlik 0,66 olarak bulunmuştur. İşletme sahibinin yaşının 

ve tarımda arıcılık dışı faaliyetle uğraşma durumunun ekonomik etkinliği negatif, arazi büyüklüğünün, kovan başına elde edilen gelirin 

ve petek değiştirme sıklığının pozitif yönde etkilediği belirlenmiştir. Bu sonuçlardan hareketle, Çanakkale ilinde gerçekleştirilen bal 

üretiminin kârlı bir üretim faaliyeti olduğu, ancak üçüncü gruptaki işletmelerin nispi kârlarının ve etkinliklerinin diğer gruplara göre 

daha yüksek olduğunu söylemek mümkündür. 

Anahtar sözcükler: Arıcılık, bal, etkinlik, kârlılık, maliyet. 

 
 

 

Introduction 

Beekeeping is a producing activity of living 

substances such as queen and drone and products such as 

honey, beeswax, pollen, royal jelly, bee gum and bee 

venom by using herbal sources, bee and labor together 

(24). Beekeeping is dependent on nature due to the 

lifestyle of the honey bees and the collection of the raw 

materials of the products from nature (27). Beekeeping has 

a significant role in rural development in many countries 

in the world and Turkey (21). 

In 2018, there were approximately 91 million 

beehives in the world, and the produced honey amount 

was 1.8 million tons (5). The average honey yield per hive 

in the world was 22 kg and this value was 50-51 kg in 
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China, 39 kg in Mexico, 26-27 kg in Argentina and 26 kg 

in the USA. Honey production per hive was 14.6 kg in 

Turkey and it was ranked at the twelfth in the world. Turkey 

takes third place in terms of total hive number and takes 

second place in terms of total production amount (14). 

Turkey contains 20% of the bee races in the world 

(8). Turkey has 75% of world honeyed plant flora. Turkey 

has a great beekeeping potential in terms of rich flora, 

suitable ecology, colony existence and genetic variation in 

bee population (29). According to the data of 2017, total 

number of the hives, honey production, beeswax production 

and total number of the enterprises were 7 991 072, 114 

471 tons, 4488 tons and 83 210, respectively (31). 

As in Turkey, beekeeping activity, which can be 

done with little capital and expense by not being 

dependent on an area, has been a significant side income 

source in Çanakkale Province. Çanakkale is an 

appropriate nutrition area for the bees in terms of plant 

species and variety (18). Blossom honey is produced in the 

province predominantly besides the honeydew honey 

production. According to the data of 2018, total number of 

the hives was 79 635 and 1689 tons of honey was 

produced (14). Biga, Central, Çan and Yenice districts 

come into prominence in beekeeping activities. Organic 

beekeeping activities are conducted in Gökçeada and 

Ezine districts (6). 

The aim of this study was to determine the economic 

structure of beekeeping activity in Çanakkale Province. 

Honey costs of the beekeeping enterprises were 

calculated, the incomes and the expenses were examined 

and the profitability of beekeeping activity was 

introduced. Besides, efficiency analysis (technical 

efficiency, allocative efficiency and economic efficiency) 

at enterprise level was done and some effective socio 

economic factors of economic efficiency were analyzed. 

 

Material and Methods 

The material of the study was the survey data which 

were collected from the beekeepers who were registered 

to Çanakkale Beekeepers Union. Besides, it was utilized 

from the local and foreign studies related to the research 

subject and the statistics. 

The data concerning the number of the hives of the 

beekeepers were obtained from Çanakkale Beekeepers 

Union. The beekeepers who have the number of 30 and 

above hives are affiliated to beekeepers unions. It was 

determined from the data that there were 368 registered 

beekeepers to Çanakkale Beekeepers Union in 2018. As 

the variation coefficient was high, stratified sampling was 

done. In stratified random sampling method, the following 

formulas were used (13). 

=
N [Nh(Sh)2]

N2 D2+ Nh(Sh)2 
 and 𝑛𝑖 =

Nh

Nh 
∗ n   

D2= (d/Z)2, d= deviation from average , Z= degree of 

freedom, Nh= number of the enterprises in the strata, Sh= 

Standard deviation of the strata, Sh
2= Variance of the 

strata, nı= sample number in the strata n= sample size 

The number of the beekeepers were divided into 

three strata, including 1-75 hives (first group), 76-150 

hives (second group) and 151 hives and above (third 

group). The number of the surveyed beekeepers was 

determined as 87 with 5% sampling error margin and in 

95% confidence interval. The surveyed beekeepers were 

distributed to the strata proportionately (32). There were 

27 surveyed beekeepers in the first group, 38 surveyed 

beekeepers in the second group and 22 surveyed 

beekeepers in the third group. 

It was utilized from some descriptive analysis such 

as average, standard deviation, and percentages, statistics, 

parametric and non-parametric tests for the evaluation of 

the data. The convenience of the continuous data to normal 

distribution was determined by Kolmogorov-Smirnov 

test. Variance analysis was used for normally distributed 

continuous data, Kruskal Wallis test was used for non-

normally distributed continuous data and Chi-square test 

was used for discrete data in order to determine the 

differences between the groups. 

Man labor unit was used for the determination of the 

labor potential used in the production. Man labor unit is 

the labor that an adult male employee (15-49 ages) reveals 

by working average 10 hours in a day and 300 days in a 

year (7). 

The amortization ratio for the calculation of device-

machine amortization was taken as 10% (24). When 

calculating the device-machine and bee capital interest 

compensations, Ziraat Bank real interest rate (6%) was 

applied to half of the device-machine and bee capital value 

(20). General administration expenses was calculated by 

taking 3% of the total variable costs. The wage level paid to 

alien labor was taken in exchange for the family labor fee. 

Feed (sugar) costs, drug costs, honeycomb costs, 

fuel-transport costs, jar-tin costs, accommodation costs, 

temporary labor costs, repair and maintenance costs and 

circulating capital interest were taken as variable costs. 

General administration expenses, family labor fee, bee 

capital interest, device-machine amortization, device-

machine capital interest, subscription and insurance fee 

were taken as fixed costs. 

Circulating capital interest was calculated by 

applying 6% (the agricultural credit interest rate applied 

by Ziraat Bank) to half of the variable costs. For the 

calculation of the production cost of one kg of honey, 

byproduct (beeswax, pollen, bee gum) income is 

subtracted from total production costs and this value is 

divided to total honey amount (3). Gross output value is 

calculated by the addition of the honey income and 

byproduct income. Gross profit is found by subtracting the 
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variable costs from gross output value. Net profit is found 

by subtracting the production costs from gross output 

value. Relative profit is found by dividing the gross output 

value to the production costs. 

Data envelopment analysis was used for the 

efficiency analysis. In data envelopment analysis, the unit 

which obtains the maximum output with minimum input 

is determined and an efficient frontier is composed with 

these units. The efficiencies of the other decision-making 

units are determined by measuring the radial distances to 

this frontier. 

The achievement of the enterprise on producing the 

maximum output by using the input combination properly 

is named as technical efficiency. Allocative efficiency is 

the achievement of selecting the input combination which 

will minimize the production cost by considering the input 

and output prices of the enterprise. Price information is not 

required in technical efficiency but allocative efficiency is 

calculated over this information. Economic efficiency is 

obtained by the combination of technical efficiency and 

allocative efficiency (30). 

Technical efficiency that shows whether enterprises 

operate effectively or not is divided into two subgroups as 

pure technical efficiency and scale efficiency (11). 

Pure technical efficiency indicates the efficient usage 

of the inputs according to variable return to scale 

assumption. If technical efficiency values for constant 

return to scale and variable return to scale are different for 

a specific production unit, this indicates that the 

production unit has scale inefficiency. Accordingly, scale 

efficiency could be explained in this way (33). 

Technical efficiency (CRS) = Pure technical 

efficiency (VRS) x Scale efficiency 

In the efficiency analysis, enterprises with efficiency 

coefficient between 0.95 and 1 are considered as effective, 

between 0.90 and 0.95 are considered as less effective and 

less than 0.90 are classified as ineffective enterprises (10). 

Since producers have more tendency to control their inputs 

than their outputs, efficiency measurements of Farrell (15) 

relating to inputs was used in this study. DEAP 2.1 

statistical package program was used for the estimation of 

the efficiency measurements. 

Total income was accepted as output and labor, 

variable costs, fixed costs and number of frame were 

accepted as inputs in the model. A model was designed 

with four inputs and one output. The relations between the 

efficiency scores and demographic, economic and social 

characteristics was put forward by Tobit model. Tobit 

model was developed by James Tobin, and also named as 

censored or discrete regression model (16). EViews 4 

program was used for the estimation of Tobit model. 

 

Results 

Economic analysis: The average variable costs, 

fixed costs and total production costs per hive were found 

at 18.53 US$, 34.79 US$ and 53.32 US$, respectively. 

According to Kruskal Wallis test, feed, drug, honeycomb, 

jar-tin, temporary labor expenses, bee capital interest, 

device-machine amortization, device-machine capital 

interest, union subscription, total fixed costs and total 

production costs changed according to the enterprise size 

groups (Table 1). 

 

Table 1. Variable, fixed and total costs of beekeeping in the enterprises (US$/hive). 

Cost items 
Enterprise groups 

Average     P 
First group Second group Third  group 

Variable costs 17.52 18.55 19.74 18.53 0.916 

Feed (sugar) costs 2.28 4.66 5.49 4.13 0.038** 

Drug costs 2.89 1.76 2.38 2.27 0.010* 

Honeycomb costs 3.44 2.06 2.76 2.67 0.035** 

Fuel-transport costs 5.46 6.87 5.24 6.02 0.116 

Jar-tin costs 1.66 1.15 1.63 1.43 0.047** 

Accommodation costs 0.47 0.41 0.36 0.42 0.571 

Temporary labor costs 0.07 0.70 0.83 0.54 0.082* 

Repair and maintenance costs 0.73 0.40 0.47 0.52 0.868 

Circulating capital interest 0.51 0.54 0.57 0.54 0.912 

Fixed costs 46.10 31.81 26.07 34.79 0.004*** 

General administration expenses 0.53 0.56 0.59 0.56 0.910 

Family labor fee 33.90 25.68 22.09 27.32 0.274 

Bee capital interest 6.98 2.47 1.35 3.59 0.000*** 

Device-machine amortization 2.64 1.74 1.17 1.87 0.001*** 

Device-machine capital interest 1.15 0.72 0.52 0.80 0.002*** 

Subscription 0.42 0.18 0.11 0.24 0.000*** 

Insurance fee 0.48 0.47 0.24 0.41 0.930 

Total production costs 63.62 50.36 45.81 53.32 0.057* 

*: Significant at 10% significance level; **: Significant at 5% significance level; ***: Significant at 1% significance level;                                    

1 US$= 4.813 TL in 2018 (average). 
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According to the average of the enterprises, it was 

determined that 34.75% of the total production costs were 

variable costs whereas 65.25% was fixed costs. The ratio 

of variable and fixed costs in total production costs 

changed according to the groups. Fuel-transport costs had 

the highest ratio (11.29%) in the variable costs and this 

was due to the migratory beekeeping. The ratios of feed 

(sugar) costs and honeycomb costs were 7.74% and 

5.00%, respectively. Family labor fee had a significant 

ratio with 51.24% in total production costs (Table 2). 

According to the average of the enterprises, honey 

production amount per hive was found as 16.24 kg and this 

value increased according to the enterprise size groups. 

The income obtained from honey production was found as 

90.23 US$ according to the average of the enterprises 

(Table 3). In the enterprises, besides the honey production, 

the production of the byproducts such as royal jelly, 

beeswax, pollen and bee gum, was carried out. However, 

as the amount of these products was low, it was 

determined that the producers preferred to evaluate the bee 

gum in their enterprises and sell royal jelly, beeswax and 

pollen to various markets. From this viewpoint, it is 

expected that the increase of the amounts of byproducts 

affects the operating profits of the enterprises positively. 

 

 

Table 2. Ratio of the costs items in total production costs (%). 

Cost items 
Enterprise groups 

Average 
First group Second group Third  group 

Variable costs 27.54 36.84 43.09 34.75 

Feed (sugar) costs 3.58 9.25 11.99 7.74 

Drug costs 4.54 3.50 5.20 4.26 

Honeycomb costs 5.41 4.10 6.03 5.00 

Fuel-transport costs 8.59 13.64 11.45 11.29 

Jar-tin costs 2.61 2.28 3.55 2.68 

Accommodation costs 0.74 0.81 0.78 0.78 

Temporary labor costs 0.10 1.39 1.81 1.01 

Repair and maintenance costs 1.15 0.80 1.03 0.98 

Circulating capital interest 0.80 1.07 1.25 1.01 

Fixed costs 72.46 63.16 56.91 65.25 

General administration expenses 0.83 1.11 1.29 1.04 

Family labor fee 53.29 50.99 48.22 51.24 

Bee capital interest 10.98 4.91 2.96 6.73 

Device-machine amortization 4.15 3.45 2.54 3.51 

Device-machine capital interest 1.80 1.42 1.13 1.50 

Subscription 0.66 0.36 0.24 0.45 

Insurance fee 0.75 0.92 0.52 0.77 

Total production costs 100.00 100.00 100.00 100.00 

 

 

 

Table 3. Economic analysis results. 

Profitability indicators 
Enterprise groups 

Average    P  
First group Second group Third group 

Honey production amount (kg/hive) 15.78 14.98 18.97 16.24 0.120 

Honey production value  88.26 82.77 105.54 90.23 0.132 

Bee products production value (beeswax, pollen, 

bee gum, royal jelly) 
7.81 3.73 7.02 5.83 0.443 

Gross output value 96.07 86.50 112.56 96.06 0.074* 

Variable costs (US$/hive) 17.52 18.55 19.74 18.53 0.916 

Fixed costs (US$/hive) 46.10 31.81 26.07 34.79 0.004*** 

Production costs (US$/hive) 63.62 50.36 45.81 53.32 0.057* 

Production cost of 1 kg of honey   3.54 3.11 2.04 2.92 0.104 

Gross profit  78.55 67.95 92.82 77.53 0.068* 

Net profit  32.45 36.14 66.75 42.74 0.027** 

Relative profit  1.51 1.72 2.46 1.80 0.013** 

*: Significant at 10% significance level; **: Significant at 5% significance level; ***: Significant at 1% significance level;                                     

1 US$= 4.813 TL in 2018 (average). 
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The average production cost of one kg of honey was 

calculated as 2.92 US$. In terms of the enterprise size 

groups, the production cost of one kg of honey was found 

as 3.54 US$ in the first group, 3.11 US$ in the second 

group and 2.04 US$ in the third group. According to these 

results, it was determined that the honey cost had the 

highest value in the first group. 

Gross profit is accepted as a significant success 

criterion on the determination of the competitive power of 

the production activities (19). According to the average of 

the enterprises, gross output value and gross profit were 

found as 96.06 US$/hive and 77.53 US$/hive. The ratio of 

the gross profit in gross output value was determined as 

80.71%. The net profit, indicating the investment and 

administration income, was found as 42.74 US$/hive and 

the ratio of the net profit in gross output value was found 

as 47.37%. When the net profit values were examined in 

terms of enterprise size groups, it was concluded that the 

net profit value increased due to the increase of the hive 

number. It was determined that the enterprises in the third 

group obtained more net profit according to the enterprises 

in the first and second groups. 

It is accepted that the relative profit is a preferable 

criterion for the producers on the investments of a 

production activity. The average relative profit was found 

as 1.80 in the enterprises. This value indicated that 1.80 

US$ profit was obtained for 1 US$ of expense for honey 

production in the enterprises. In terms of enterprise size 

groups, the relative profit value was determined as 1.51 in 

the first group, 1.72 in the second group and 2.46 in the 

third group. According to these results, it can be said that 

the enterprises in the third group were more advantageous 

than the other enterprises. 

According to Kruskal Wallis test, it was determined 

that there were statistically differences (P<0.05) between 

the groups in terms of gross output value, total fixed costs, 

total production costs, gross profit, net profit and relative 

profit (Table 3). 

Efficiency analysis: According to the average of the 

enterprises, total technical efficiency (constant return to 

scale) was found as 0.64 and pure technical efficiency 

(variable return to scale) was found as 0.89. This value 

indicated that the inefficient enterprises could reduce the 

inputs in the ratio of 11% by not decreasing the outputs. 

Pure technical efficiency values were found as 0.84, 0.89 

and 0.94, respectively by the groups (Table 4). 

Accordingly, it can be said that the enterprises in the third 

group were more efficient than the enterprises in the first 

and second groups, technically. 

Technical inefficiency is generally based on two 

main factors; operating with inappropriate input combination 

and operating in inappropriate scale. According to the data 

envelopment results, average scale efficiency was found 

as 0.70. This indicated that technical inefficiency was 

generally based on operating in inappropriate scale. 

The enterprises were classified according to the 

technical efficiency. Accordingly, it was determined that 

48.15% of the enterprises in the first group, 50% of the 

enterprises in the second group and 63.64% of the 

enterprises in the third group were technically efficient 

(Table 5). Chi-square test results indicated that the 

technical efficiency changed according to the groups 

(P=0.017). 

 

 

Table 4. Descriptive statistics of technical efficiency scores. 

Efficiency level 
First group Second group Third  group Average 

CRS VRS SE CRS VRS SE CRS VRS SE CRS VRS SE 

Minimum 0.17 0.50 0.18 0.20 0.61 0.26 0.24 0.70 0.26 0.17 0.50 0.18 

Maximum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Average 0.53 0.84 0.61 0.64 0.89 0.70 0.78 0.94 0.83 0.64 0.89 0.70 

Standard deviation 0.30 0.18 0.27 0.26 0.12 0.24 0.23 0.10 0.22 0.28 0.14 0.26 

CRS: Total technical efficiency (constant return to scale); VRS: Pure technical efficiency (variable return to scale); SE: Scale efficiency. 

 

 

 

Table 5. Classification of the enterprises according to the technical efficiency scores. 

Efficiency status 
First group Second group Third  group Total 

Number % Number % Number % Number % 

Efficient (0.95TE1) 13 48.15 19 50.00 14 63.64 46 52.87 

Less efficient (0.90TE0.949) 2 7.41 0 0.00 4 18.18 6 6.90 

Inefficient (TE0.899) 12 44.44 19 50.00 4 18.18 35 40.23 

Total 27 100.00 38 100.00 22 100.00 87 100.00 

P=0.017 
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According to the average of the enterprises, 77.01% 

of the enterprises had increasing return to scale, 18.39% 

of the enterprises had constant return to scale and 4.60% 

of the enterprises had decreasing return to scale (Table 6). 

It was concluded that the ratio of constant return to scale 

index in the third group was higher than the other groups. 

Chi-square test results indicated that returns to scale did 

not change according to the groups. 

Allocative efficiency values changed between 0.31 

and 1 by the groups and it was found as 0.74 on the 

average (Table 7). This value indicated that a great 

majority of the beekeepers made production with 

improper input combination in current technology level 

when the current input prices were taken into 

consideration. The enterprises made expenses in the ratio 

of 26% more than the input combination with minimum 

costs. Allocative efficiency coefficients differed by 

enterprise size groups (F=4.166, P=0.019).  

The enterprises were classified according to the 

allocative efficiency. According to the average of the 

enterprises, it was determined that 20.69% of the 

producers allocated the sources efficient and this value 

was found as14.81% in the first group, 13.16% in the 

second group and 40.91% in the third group (Table 8). 

Chi-square test results indicated that the allocative 

efficiency changed according to the groups (P=0.018). 

 

 

Table 6. Returns to scale by enterprise land sizes. 

Return to scale 
First group Second group Third  group Total 

Number % Number % Number % Number % 

Increasing returns to scale 21 77.78 31 81.58 15 68.18 67 77.01 

Constant returns to scale 5 18.52 5 13.16 6 27.27 16 18.39 

Decreasing returns to scale 1 3.70 2 5.26 1 4.55 4 4.60 

Total 27 100.00 38 100.00 22 100.00 87 100.00 

P=0.728 

 

 

Table 7. Descriptive statistics of allocative efficiency scores.   

Groups Average Standard deviation Minimum Maximum 

First group  0.66a 0.21 0.35 1.00 

Second group  0.76b 0.16 0.42 1.00 

Third group  0.81b 0.20 0.31 1.00 

Average 0.74 0.20 0.31 1.00 

a, b: Values within a column with different superscripts differ significantly at P<0.05. 

 

 

Table 8. Classification of the enterprises according to allocative efficiency scores. 

Efficiency status 
First group Second group Third  group Total 

Number % Number % Number % Number % 

Efficient (0.95TE1) 4 14.81 5 13.16 9 40.91 18 20.69 

Less efficient (0.90TE0.949)                      2 7.41 1 2.63 3 13.64 6 6.90 

Inefficient (TE0.899) 21 77.78 32 84.21 10 45.45 63 72.41 

Total 27 100.00 38 100.00 22 100.00 87 100.00 

P=0.018 

 

 

According to the average of the enterprises, it was 

determined that the economic efficiency changed between 

0.21 and 1 and it was found as 0.66 on average. This value 

meant that the inefficient enterprises should reduce the 

operation expenses in the ratio of 34% in order to reach 

the level of the efficient enterprises. Economic efficiency 

values were found as 0.56, 0.68 and 0.77, respectively by 

the groups (Table 9). Accordingly, it can be said that the 

enterprises in the third group operated economically more 

efficient than the enterprises in the first and second groups. 

Economic efficiency coefficients differed by enterprise 

size groups (F=5.585, P=0.005). 

The enterprises were classified according to the 

economic efficiency. According to the average of the 

enterprises, it was determined that 14.81% of the 

enterprises in the first group, 13.16% of the enterprises in 

the second group and 27.27% of the enterprises in the third 

group were economically efficient and this value was 

found as 17.27% according to the average of the 

enterprises (Table 10). Chi-square test results indicated 
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that the economic efficiency changed according to the 

groups (P=0.008). 

Effect of some factors on economic efficiency: The 

effect of some factors on economic efficiency was 

determined. Average, standard deviation, minimum and 

maximum values of the variables used in Tobit model are 

given in Table 11. 

The average age, education period, family size, 

beekeeping experiences of the producers were found as 

54.71 years, 9.28 years 3.02 persons and 19.37 years, 

respectively. The average land size was 13.94 da. The 

average income per hive was 96.96 US$ whereas the 

nonagricultural income per hive was 3535.06 US$. 

Performing an agricultural activity apart from keeping was 

very low whereas migratory keeping was quite prevalent. 

Honeycomb changing frequency was found as 2.69 years. 

The education periods, family sizes, nonagricultural 

incomes of the beekeepers and migratory keeping were 

determined to have negative effects and experience of the 

beekeepers was determined to have positive effects on 

economic efficiency. These variables were not statistically 

significant (P>0.10). 

Producer’s age affected the economic efficiency 

negatively (P=0.0490). As the ages of the producers 

increased, the economic efficiency decreased. This can be 

explained that as the education levels of the young 

producers increased, they were more interested in the 

innovations and by this way, they could obtain more yield 

and accordingly more income. 

 

 

Table 9. Descriptive statistics of economic efficiency scores.    

Enterprise size groups Average Standard deviation Minimum Maximum 

First group  0.56a 0.25 0.21 1.00 

Second group  0.68b 0.19 0.33 1.00 

Third group  0.77b 0.22 0.31 1.00 

Average 0.66 0.23 0.21 1.00 

a, b: Values within a column with different superscripts differ significantly at P<0.05. 

 

 

Table 10. Classification of the enterprises according to economic efficiency scores.  

Efficiency status 
First group Second group Third  group Total 

Number % Number % Number % Number % 

Efficient (0.95TE1) 4 14.81 5 13.16 6 27.27 15 17.24 

Less efficient (0.90TE0.949) 2 7.41 0 0.00 5 22.73 7 8.05 

Inefficient (TE0.899) 21 77.78 33 86.84 11 50.00 65 74.71 

Total 27 100.00 38 100.00 22 100.00 87 100.00 

P=0.008 

 

 

Table 11. Descriptive statistics of the variables used in Tobit model. 

Variables Average* Standard deviation Minimum Maximum 

Demographic characteristics     

Producer’s age (year) 54.71 1.64 30.00 80.00 

Education period (year) 9.28 4.04 5.00 15.00 

Family size (person) 3.02 0.99 2.00 5.00 

Beekeeping experience (year) 19.37 9.91 3.00 48.00 

General characteristics of the enterprise     

Land size (da) 13.94 27.10 0.00 175.00 

Income per hive (US$) 96.06 48.19 25.15 237.90 

Dealing with an agricultural activity apart from 

beekeeping 

0.21 0.41 0.00 1.00 

Nonagricultural income (US$) 3535.06 1977.67 0.00 12466.24 

Beekeeping activities     

Migratory beekeeping 0.87 0.33 0.00 1.00 

Honeycomb changing frequency (year) 2.69 0.78 1.00 5.00 

*: Arithmetic mean was used in distance and ratio data as measure of central tendency. 
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Table 12. Tobit analysis results: Factors affecting the economic efficiency. 

Variables Coefficient Standard error P 

Producer’s age 

Education period 

Family size 

Beekeeping experience 

Land size 

Income per hive 

Agricultural activity apart from beekeeping 1 

Nonagricultural income 

Migratory beekeeping 2 

Honeycomb changing frequency 

Likelihood ratio 

-0.005937** 

-0.009026 

-0.008608 

0.002494 

0.001672* 

0.000369*** 

-0.092220* 

-0.00000001 

-0.045193 

0.055705** 

13.19*** 

0.003016 

0.006517 

0.026548 

0.002773 

0.000871 

0.000101 

0.055445 

0.000000027 

0.068585 

0.027872 

0.0490 

0.1660 

0.7457 

0.3684 

0.0549 

0.0002 

0.0963 

0.4730 

0.5099 

0.0456 

*:  Significant at 10% significance level; **: Significant at 5% significance level; ***: Significant at 1% significance level; 1: Dealing 

with an agricultural activity apart from beekeeping (1: yes; 0: no); 2: Migratory beekeeping (1: yes; 0: no). 

 

 

Land size affected the economic efficiency 

positively (P=0.0549). It was concluded that the 

beekeepers hired the agricultural areas rather than 

farming. This can be explained that by hiring the 

agricultural areas, they could obtain additional income and 

they could transfer this income to beekeeping activity. 

Income per hive affected the economic efficiency 

positively (P=0.0002). As the income per hive increased, 

economic efficiency increased. The economic analysis 

results were in this way. 

Dealing with and agricultural activity apart from 

beeping affected the economic efficiency negatively 

(P=0.0963). As the producers performed an agricultural 

activity apart from beekeeping, they could not spare 

enough time and interest to beekeeping and consequently 

this case had a negative effect on economic efficiency. 

Honeycomb changing frequency affected the 

economic efficiency positively (P=0.0456). As the 

honeycomb changing frequency increased, the quality and 

the amount of the yield increased and accordingly, this 

case caused the increase of the income and consequently, 

the economic efficiency (Table 12). 

 

Discussion and Conclusion 

In this study, expenses, costs and profitability of 

beekeepers in honey production period in 2018 in 

Çanakkale Province were determined. Average honey 

yield per hive was found as 16.24 kg and this value is over 

the average yield value (14.6 kg) of Turkey. 

Honey yield per hive was found as 12.32 kg in 

Mediterranean Region (26) and 19.27 kg in İzmir Province 

(23). As the production amounts of other bee products 

(royal jelly, beeswax, pollen, and bee gum) are little, it can 

be said that increasing the production of these products is 

necessary for the profitability of the enterprise. 

The ratio of the fixed costs in the first group was 

higher than second and third groups. If the ratio of the 

variable costs is high, this means that the enterprises 

operate more intensive (4). From this point of view, it can 

be said that the enterprises in the third group operated 

more intensive. The ratio of family labor fee is higher than 

temporary labor expenses and this can be commented that 

the producers mostly maintain the beekeeping activity 

based on the family labor. 

It was determined that fuel-transport and feed (sugar) 

costs had the highest share in the variable costs. Similar 

results were obtained from the study conducted in Adana 

(24). Low interest loan can be provided for the inputs used 

in the transport for arriving to the places for honey 

production and used in the feeding which is done in order 

to strengthen the colony in certain times of the production 

period, especially in spring, in migratory beekeeping. It 

can be applied low prices in sugar purchasing to the 

beekeepers who are the members of the unions or the 

cooperatives. Besides, bee accommodation areas and flora 

intensity should be determined contemporarily and 

rearranged for increasing the yield. The producers should 

be encouraged for insurance in order to reduce the effects 

of negative climate conditions and increase of insurance 

premium ratio should be provided by the government. The 

subsidy amount per hive should be increased and support 

of the inputs such as beeswax, bee cake should be 

provided. The cooperation of the related organizations in 

the region should be provided in order to give practical 

technical training to the producers on the subject of 

beekeeping and health protection. 

As the scale of the enterprise increased, the cost of 

one kg of honey decreased in this study. Similarly, in 

previous studies conducted in Adana (24), Mediterranean 

Region (26) and Gökçeada (25) and Aegean Region (12), 

it was stated that the cost of one kg of honey decreased as 
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the number of hive increased. It was obviously seen that 

the cost of 1 kg honey decreased according to the increase 

of the number of the hives. It was concluded that the hive 

number had a significant effect on honey production cost. 

The necessary supports should be provided to the 

producers in order to increase the number of the hives. 

Technical efficiency, allocative efficiency and 

economic efficiency were determined as 0.89, 0.74 and 

0.66, respectively. The average pure technical efficiency 

values were found as 0.55 in Nigeria (2), 0.85 in Adana 

(24), 0.66 in Greece (22), 0.89 in Gana (1), 0.84 in Turkey 

(9) and 0.57 in Niğde (17). The technical efficiency 

coefficient of this study was the same as the result of the 

study conducted in Gana (1). In the study conducted in 

Turkey (9), the average allocative efficiency and 

economic efficiency of the beekeeping enterprises in 

Turkey were found as 0.75 and 0.62. 

The number of the completely efficient enterprises; 

in other words, the technical efficiency values were 1, was 

determined as 40. In the study carried out in the Rocky 

Mountain region in the USA, it was determined that 25% 

of the enterprises were technically efficient (28). The 

number of the enterprises, which were fully economically 

efficient, in other words the economic efficiency values of 

which were 1, was determined as 13. 

Technical efficiency scores were found to be higher 

than the economic efficiency scores. This result indicated 

that the producers required information on the subject of 

selecting suitable input combination on data price level 

rather than the technical information. It was determined 

that the effect of honeycomb changing frequency on 

economic efficiency was positive. The awareness of the 

producers should be raised on the necessity of honeycomb 

changing and hive control for honey production 

performance, honeycomb changing and hive control 

should be provided in appropriate frequency. 

Economic and efficiency analysis results indicated 

that the relative profits and efficiencies of the enterprises 

in the third group were higher than the other groups. 

The most important problems which the beekeepers 

encountered in beekeeping activity were marketing of the 

crops, struggling with diseases, accommodation areas, 

transportation and organization. The beekeeping unions 

should be more efficient for the solution of the problems 

in beekeeping sector. The beekeeping unions should be 

more active for the marketing of honey and other honey 

products. The determination of the locations of the hives 

will be useful for the solution of the accommodation area 

problem. The accommodation areas should be determined 

according to the floristic variety for the solution of the 

problems which the migratory beekeepers. It was 

concluded that illness and wintering losses affected the 

honey production. The employment of expert 

veterinarians should be provided in public establishments 

and unions for the recognition and treatment of the 

illnesses. 
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