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Table 1- Market structure segmentation based on Herfindahl-Hirschman (HHI) index

Market structure Range of HHI

Intensity of competition

Competition
Monopolistic competition

Usually bellow 0.20
Usually bellow 0.20

0.20 to 0.60
0.60 and above

Oligopoly
Monopoly

Fierce

May be fierce or light, depending on product
differentiation
May be fierce or light, depending on inter-firm rivalry
Usually light, unless threatened by entry

Resource: Besanko et al. (2009)
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Table 2- Market structure of honey producing provinces in period 2019-2020

Year 2019 Year 2020
Province Based on the amount Based on the number Based on the amount Based on the number
of production of apiaries of production of apiaries
East Azerbaijan 0.1 Competition  0.06  Competition  0.11  Competition  0.06  Competition
West Azerbaijan 0.31  Oligopoly 0.1  Competition  0.24  Oligopoly 0.1  Competition
Ardebil 0.19 Competition ~ 0.14  Competition  0.31 Oligopoly 0.16  Competition
Alborz 0.27 Oligopoly 0.27 Oligopoly 0.28 Oligopoly 0.25 Oligopoly
llam 0.17 Competition ~ 0.13  Competition  0.23 Oligopoly 0.15  Competition
Bushehr 0.32 Oligopoly 0.36 Oligopoly 0.33 Oligopoly 0.4 Oligopoly
Tehran 0.25  Oligopoly 0.17  Competition 0.3 Oligopoly 0.2 Oligopoly
Chaharmahal and 0.13 Competition 0.13  Competition 0.14  Competition  0.13  Competition
Bakhtiyari
Southern Khorasan 0.3 Oligopoly 0.13  Competition (.22 Oligopoly 0.11  Competition
Khorasan Razavi 0.22 Oligopoly 0.05  Competition (.24 Oligopoly 0.1  Competition
North Khorasan 0.6 Oligopoly 0.25 Oligopoly 0.52  Oligopoly 0.25 Oligopoly
Khuzestan 0.18 Competition ~ 0.13  Competition 0.2 Oligopoly 0.13  Competition
Zanjan 0.23  Oligopoly 0.18  Competition  0.21 Oligopoly 0.17  Competition
Semnan 0.29 Oligopoly 0.2 Oligopoly 0.28 Oligopoly 0.19  Competition
Sistan and Baluchestan  0.21 Oligopoly 0.12  Competition ~ 0.12  Competition ~ 0.15  Competition
Fars 0.06 Competition ~ 0.05  Competition  0.08 Competition 0.06  Competition
Ghazvin 0.48  Oligopoly 0.37 Oligopoly 0.44 Oligopoly 0.42 Oligopoly
Kordestan 0.17 Competition ~ 0.13  Competition ~ 0.16  Competition ~ 0.13  Competition
Kerman 0.26  Oligopoly 0.14  Competition  0.25 Oligopoly 0.14  Competition
Kermanshah 0.21 Oligopoly 0.11  Competition (.27 Oligopoly 0.11  Competition
kohkiluye and 0.23  Oligopoly 0.23 Oligopoly 0.17  Competition  0.23 Oligopoly
Boyerahmad
Golestan 0.12 Competition ~ 0.11  Competition ~ 0.13  Competition ~ 0.11  Competition
Gilan 0.12 Competition ~ 0.09  Competition (.37 Oligopoly 0.12  Competition
Lorestan 0.17 Competition ~ 0.16  Competition  0.16  Competition  0.16  Competition
Mazandaran 0.14  Competition 0.07  Competition  0.15 Competition  0.08  Competition
Markazi 0.2 Oligopoly 0.13  Competition ~ 0.19  Competition ~ 0.12  Competition
Hormozgan 0.25 Oligopoly 0.38 Oligopoly 0.25 Oligopoly 0.48 Oligopoly
Hamedan 0.2 Oligopoly 0.14  Competition ~ 0.19  Competition ~ 0.14  Competition
Yazd 0.39 Oligopoly 0.23 Oligopoly 0.49 Oligopoly 0.26 Oligopoly
Mean 0.23 Oligopoly 0.16  Competition  0.24 Oligopoly 0.17  Competition

Resource: Research findings
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Table 3- The results of diagnostic tests
Test Statistic  Prob Result

F limer 1.22 0.30 Accept the null
hypothesis (Pool data)

Breuch 0.17 0.34 Accept the null
pagan hypothesis (Pool data)

Resource: Research findings
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Table 4- Estimating results of Cobb-Douglas frontier function and inefficiency function

The first scenario
(HHI Based on the amount of production)

The second scenario
(HHI Based on the number of apiaries)

Variable Coefficients Standard error Variable Coefficients  Standard deviation
Frontier function Frontier function

Constant 3.79** 2.02 Constant 2.43 36.4

log X1 0.44* 0.28 log X1 0.37* 0.21

log X2 0.31** 0.14 log X2 0.21* 0.14

log X3 1.01*** 0.17 log X3 1.13*** 0.17

Inefficiency function Inefficiency function
Constant 0.87 0.73 Constant 0.10 36.4
HH index 0.27 0.92 HH index 2.06** 1.04
0.15 0.01

1= L
52, + 62,

1= 672”
62, + 62,

Resource: Research findings (***, ** and * are significant at 1, 5 and 10 percent).
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Table 5- Technical efficiency of honey producing provinces in period 2019-2020

Based on the amount of production

Based on the number of apiaries

Province

Year 2019  Year 2020 Mean Year 2019 Year 2020 Mean
East Azerbaijan 98.1 98.2 98.1 79.2 79.2 79.2

West Azerbaijan 87.1 89.8 88.4 73 73 73
Ardebil 65.9 745 70.2 67.3 64.6 65.9
Alborz 44.6 43.2 43.9 51.3 53.4 52.3

llam 50.6 49.2 49.9 68.4 65.7 67

Bushehr 44.2 46.5 45.3 42.7 39.4 41
Tehran 43.7 46.3 45 63 59.3 61.2
Chaharmahal and Bakhtiyari 53.3 71.8 62.5 68.4 68.6 68.5
Southern Khorasan 40.9 42.7 41.8 68.4 71.2 69.8
Khorasan Razavi 81.7 69.6 75.6 81.6 72.7 77.2
North Khorasan 53.1 53.9 53.5 53.6 53.7 53.6
Khuzestan 74.7 53.2 63.9 69.2 68.4 68.8
Zanjan 59.1 61.4 60.2 61.8 63.1 62.5
Semnan 49 50.4 49.7 59.2 60.6 59.9
Sistan and Baluchestan 55.2 39.8 475 70.8 65.7 68.2
Fars 81.6 89.1 85.3 80.7 79.1 79.9
Ghazvin 57 59.4 58.2 41.8 37.7 39.8
Kordestan 70.2 81 75.6 68.4 68.6 68.5
Kerman 45.6 57.6 51.6 66.9 67 66.9
Kermanshah 56.3 68.7 63.5 715 715 715
kohkiluye and Boyerahmad 53.5 61.1 57.3 55.7 55.7 55.7
Golestan 62.3 63.1 62.7 71.2 71.1 71.2
Gilan 87.5 86.3 86.9 74.6 70.2 72.4
Lorestan 52.1 57.7 54.9 64.4 64.4 64.4
Mazandaran 94.2 94 94.1 77.5 75.9 76.7
Markazi 56.9 54.7 55.8 68.5 69.9 69.2
Hormozgan 374 37.2 37.3 40.9 33.3 37.1
Hamedan 53.8 55.2 54.5 67.1 67.1 67.1
Yazd 40.8 41.8 41.3 55.5 52.2 53.9
Mean 60.4 62 61.2 64.9 63.5 64.2

Resource: Research finding
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Table 6- Technical efficiency of honey producing provinces in period 2019-2020

Based on first scenario

Based on second scenario

Range of technical Frequency Relative
efficiency frequency
<50 9 31.03
51-70 13 44.82
71—-90 5 17.24
> 90 2 6.89
Mean 61.2
Range 60.8
Minimum 37.3
Maximum 98.1

Range of technical Frequency Relative
efficiency frequency
<50 3 10.34
51—-70 19 65.51
71-90 8 27.58
> 90 0 0
Mean 64.2
Range 42.8
Minimum 37.1
Maximum 79.9

Resource: Research findings
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Introduction: Honey is a healthy, nutritious and natural food that contains minerals, enzymes, and vitamins
that give a person nutritious and organoleptic property. It is produced on all five continents and its consumption
varies from country to country due to cultural reasons and eating habits (FAO, 2022). Honey production in the
world has increased from 771,114 tons in 1971 to 1,770,119 tons in 2020, with an annual growth rate of 1.84
percent (Knoema, 2022). Honey plays an effective role in ensuring global food security, and its market
structure is dictated by its production efficiency. Given the limited resources of the agricultural sector, the
optimal use of natural resources by improving technological efficiency in honey production would help ensure
sufficient food for the increasingly growing world population (kavand et all., 2014; Hosseinzad & Koopahi,
1999). One of the factors affecting the efficiency of honey production is competitive and efficient markets.
Therefore, the main objective of the present study is to determine the structure of the honey market in the
provinces that produce this product and its relation to the technical efficiency of the producers.

Material and methods: This study uses the Herfindahl-Hirschman index (HHI) to study the market structure
of honey-producing provinces in Iran. The Herfindahl-Hirschman index is calculated by squaring the market
share of each competing production unit in the industry and then summing the resulting numbers. For this
purpose, two different scenarios are considered. In the first scenario, the HHI was calculated based on the share
of production of the counties and in the second scenario, it was calculated based on the number of apiaries in
each county. To estimate the technical efficiency, the stochastic frontier Cobb-Douglas production function
was used. For this purpose, first, the HHI values were considered as inefficient function variables and then the
inefficiency function along with the Cobb-Douglas frontier function using maximum likelihood method was
estimated and the technical efficiency values of the provinces were calculated. The data used in this study for
2019-20 have been obtained from the results of the census of Iranian apiaries. Excel2013 software was used
to calculate Herfindahl-Hirschman index values and Statal5 software was used to estimate the Cobb-Douglas
stochastic frontier production function.

Results and discussion: Our findings show that the mean value of the Herfindahl-Hirschman index based on
the first scenario in 2019 is 0.23 and in 2020 is 0.24. Therefore, Iran’s honey market during the studied years
turns out to be monopolistic competition. The mean value of the Herfindahl-Hirschman index according to the
second scenario for 2019 and 2020 was calculated as 0.16 and 0.17, respectively, which indicates that the
country's honey market was competitive during the years under review. According to the results of Cobb-
Douglas Stochastic frontier production function, inputs including; apiary, labor and hive have a positive and
significant impact on honey production. The average efficiency during 2019-20 according to the first scenario
is 61.2% and according to the second scenario is 64.2%. According to the first and second scenarios, it is
possible to increase the efficiency by 38.8% and 35.5%, respectively. The results of the inefficiency function
also confirmed that increasing the value of the Herfindahl-Hirschman index (i.e. increasing the degree of
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monopoly and distance from the competitive market) has a positive effect on inefficiency (negative effect on
efficiency).

Conclusion: In conclusion, the results indicated that Iran’s honey market in recently years was has changed to
monopolistic situation. This event has caused to decrease the efficiency of apiaries. So it can be possible to
increase the efficiency of apiaries through stablishing competitive structure in honey market. In this case
motivating for investment in modern production technologies and related industries can help to competitive
circumstances in the honey market.

Keywords: Honey, Market structure, Stochastic frontier function, Technical efficiency



