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Abstract According to the Food and Agriculture Organization (FAO), 75% of the world's top 100 crops
depend on honeybees for pollination. However, 8,000 of the world's 20,000 species of wild bees are
endangered, and honey production is rapidly decreasing. The number of honeybee colonies decreased
by 64,299 in 2020 compared to 2019, and honey production in Korea also decreased by 68,272 tons
during the same period . Therefore, there is rising awareness of the crisis in the agricultural sector due
to the decrease in the honeybee population. Accordingly, this study attempted to identify the factors
affecting the decrease in honey production. For this purpose, we analyzed time series data related to
honeybees from 1988 to 2021 using the autoregressive distributed lag (ARDL) model. As a result, it was
found that the control area of forest pests and annual honey imports negatively affect honey production
in the long run. Moreover, the quantum of honey exports had a negative impact in the short run, but
the impact was analyzed to be insufficient. Finally, it was found that the average temperature (between

March and August) in the previous year had a positive effect on honey production.
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Table 1. Description of variables

Variable Mean St:;l:zgi Max Min
InProd 9.7944 0.6568 11.3499 8.9304
InPrev 12.7008 0.7007 14.6353 11.7673
InImpt 12.6888 1.3557 14.0735 9.1636
InExpt 7.8648 2.3018 11.2565 1.3863
Temp 18.4843 0.6123 19.7 16.95
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Fig. 1. Time series data of honey production (InProd)
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Fig. 2. Time series data of control area (InPrev)
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Fig. 3. Time series data of honey imports (InImpt)
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Fig. 4. Time series data of honey exports (InExpt)
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Fig. 5. Time series data of temperature
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A = Differences for each variable

q = Time lag for each variable

#19] Eq. 3)2 X783 EF3E ARDL-RECM
(Restricted Error Correction Model)2 YeRH Zo]
1, Eq. @& eXA4HTS 1HS Aol 9] exke

YL Fotol WS 119 PIBAYS YT 5 ek
4. 24 21t
4.1 EB MM 55
ol Fig. 62 W Aol Tk Fo] Lefaolct.

xFE A Uehn, y52 HE PAES Uehdch
Fig. 6oll4] Hi= uje} o], = d&-2 ARty os &
Zslal gloy, FHZole I AAkgo] 2tk B 5135}
I 9ok HE AYARERS 201549 23,7765 AJARIOLL
k2 3§91 20164001 14,41680=2 AJAtEo] 39.4%
4519tk 2017499 78,624 YAV <F 445%
HE AJAtepo] A5 oL, 2018WE 41,588E2
2 A 4S9t 2019900 84,957 AJAtERS 7]
Fato] 20009 °]F 1 YARES 71=5k9eh 18y
202049 16,685% A4teFo] oF 80% wAForaL, 2021
ol 13,4558 40 0|21 it

(Unit: ton)

2015 2016 2017 2018 2019 2020 2021

90000
80000
70000
60000
50000
40000
30000
20000
10000

o

Fig. 6. Changes in Honey Production and Sales
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Table 3. Bound Test Result

Variable St':l]tistical 10) 1) Cointegrati
alue on
F-Value 6.975 3.643 5.053 Yes
T-Value -5.047 -2.914 -3.865 Yes
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Table 4. Long-term elasticity results
Variables Coefficient Std.err. t value p value
InPrev -0.4281%** 0.1500 -2.85 0.009
InImpt -0.0320 0.0855 -0.37 0.711
InExpt 0.3004*** 0.0606 4.96 0.000
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Table 5. Short-term Impact Coefficient Estimation

Results
Variables Coefficient Std.err. t value p value
AlnExpt, -0.0932* 0.0495 -1.88 0.071
Temp 0.0236 0.1405 0.17 0.868
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