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Abstract This study develops a demand and supply model and price model for Miryang sesame leaf
cultivation and predicts the optimal production level to maximize total profit for Miryang sesame leaf
farms. We used time series data from 1996 to 2017, which are related to Miryang sesame leaf cultivation.
For the analysis, we estimated the demand function and average cost function, calculated the optimal
production level and price, and derived the optimal profit. In addition, we predicted the optimal
production level, price, total revenue, total cost, and profit until the year 2030 through scenario analysis.
The results show that the optimal production level until the year 2030 is between 10 and 12.5 thousand
tons, while the production volume was 7 thousand tons in 2017, and total profit for Miryang sesame leaf
farms is estimated at 13.3 to 21.3 billion Korean won in 2030. The producer group needs to maintain

the optimal production level to maximize total profit for farmers, as suggested in this study.

Keywords : Demand and Supply Model, Optimal Production Level, Price Model, Sesame Leaf Cultivation,
Total Profit
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Table 2. Major Economic Indicators on Total Revenue
of Miryang Sesame Leaf Agriculture by

Year
FEAge] wdE A S FARE A HARE
% Zolo|ck, 200040l 715l WIE: B & ver | 7 % Y
93.9%7} Hokito|tt 18U EF8F x9o) yud U (Ton) (Won/1Kg) |(Mill. Won) (Ton)
-2/0 = oI —THT ML = 1996 9,794 2,631 25,776 1,019
oAte] 4% 202040k WA Ad BFe] 57.2%0] & 1997 | 11459 | 2767 | 31709 | 1060
R e e
2000 14,167 3,116 44,143 1,182
2001 10,815 3,965 42,884 1,191
Table 1. Sesame Leaf Market Share by Major Production 2002 12,322 4,476 55,155 1213
Site : Based on the Volume of Transactions 2003 9.492 4322 41,026 1,224
in the Garak Wholesale Market 2004 11,223 3,677 41,263 1,184
2005 10,942 3,360 36,767 1,155
Unit: Ton,(%) 2006 10,375 4013 41,640 1,205
Year Miryang Kumsan Others Total 2007 8783 3.552 31,197 1300
2000 2,878 89 34 2,000 2008 10,563 3987 42122 1,201
©39) G2 (1L.6) (1000) 2000 | 10,163 3777 | 38386 1311
4,171 492 540 5,203 ; ; ’ ;
2005 ©0.2) ©5) 10.4) 100.0) 2010 8,439 4,605 38,863 1,371
3104 821 295 4220 2011 0,967 5,341 37,216 1,443
2010 736 (199 7.0) (100.0) 2012 5.857 5,664 33177 1447
2015 3,047 1319 516 4,883 2013 6,562 5,023 32,966 1,568
(62.4) (27.0) (10.6) (100.0) 2014 6,442 5,991 38,596 1,708
2019 1,944 1,120 235 3,299 2015 5,829 5,244 30,571 1,720
252-99; %503) (27;4) %09052) 2016 6,754 5392 36,419 1,834
2020 s L Za Lo 2017 6375 5,610 38,571 1855

Data: KREI, Agricultural Observation Center.
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Table 3. Average and Total Cost of Miryang Sesame
Leaf Agriculture by Year

Year AC ACZ2 AC;3 c ,
(Won/1Kg)(Won/1Kg)| (Won/1Kg) |(Mill. Won)|(Mill. Won)

1996 566 403 1,169 20,946 4,20
1997 576 535 1,289 27,525 4,85
1998 701 422 816 27,871 12,879
1999 699 363 849 29,258 16,054
2000 920 411 986 32,841 11,302
2001 827 1,022 1,075 31,648 11,236
2002 902 704 1,670 40,387 14,768
2003 823 612 1,765 30,388 10,638
2004 902 708 1,878 39,170 2,093
2005 770 586 1377 29,911 0,856
2006 862 626 1,573 31,773 9,866
2007 848 695 1,359 25,496 5,703
2008 888 1,113 1,253 34,385 7,737
2009 883 711 923 25,596 12,790
2010 1,166 781 1,382 28,107 10,756
2011 1,476 685 1,904 28,332 8,883
2012 1,421 721 1,425 20,898 12,278
2013 1,100 873 1,039 19,782 13,184
2014 1,283 617 1,787 23,763 14,834
2015 1,224 579 1,613 19,920 10,652
2016 1,267 454 1,533 21,994 14,425
2017 1,202 578 1,673 23,747 14,824

Data: Miryang Statistical Yearbook

1. Actual Total Profit of Miryang Sesame Leaf
Agriculture by Year
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Table 4. Estimation Results of the Sesame Leaf
Inverse Demand Function

Estimate
Variables (t-value)
B
Q -0.21045e-03
! (-3.04")
Qk -0.72538e-03
! (1779
2.4470
Y; (2.22*)
constant 3326.8
(1.73%
R-Square 0.8370
Number of obs 22
D.W. 2.06
AR(1), rho 0.3761
1) **, * mean statistical significance level at 5%,1 0%, respectively
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Table 5. Estimation Results of the Average Cost
Function of Intermediate Inputs, Employment

Table 6. Actual and Optimal Values : Sesame Leaf
Production and Farm Received Price by

Labor, and Self-Employee Labor Year
Estimate Unit: Ton,Won/1Kg
Variables (t-value) Year Qt Qt Pf Pt
Ac) AcC? AcC? 1996 9.79% 9.953 2,631 4,100
p Soaii] 003 1 1997 11,459 9,531 2,767 3914
4 (38.15*) (11.11%%) (8.127+%) 1998 14,362 10,545 2,837 3,666
e 03682 | 000038 | 03073 1999 | 15300 | 11620 | 2961 3,693
i @377 | G57) 657) 2000 | 14167 10364 | 3116 4,037
0 -0.70440e-05 |-0.24863¢-04 | -0.42474e-05 2001 | 10815 8813 3.965 4,386
t (3427 | (283 | (-241%) 2002 12,322 8,183 4476 4571
-797.32 -93.39 -1067.9 2003 9,492 9,187 4322 4,386
constant (-13.89) (-0.46) (-2.68"%) 2004 11223 6938 3,677 4762
R-Square 0.9969 0.8907 0.8750 2005 10,942 8,920 3,360 4,187
Number of obs I 2 2 2006 10,375 8362 4013 4,425
- ol T 5 2007 8,783 9,658 3.552 4,384
2008 10,563 8,958 3,987 4,499
AR(D), rho 02456 02672 04429 2009 10.163 11462 777 4,020
1) ***', *’1“ * mean statistical significance level of 1%, 5%, 10%, 2010 8.439 10,684 4,605 4.286
respectively 2011 6.967 9,281 5341 4,658
2012 5,857 11.209 5,664 4357
o 2013 6,562 12,978 5,023 4332
—t_ (4) 2014 6,442 9.143 5.991 4,880
00, 2015 5829 9425 5,244 4,594
((l+(;* Qk+ a* Y) _ (€+ g*Z + h*[P) 2016 6,754 12,439 5,392 4,475
Q= t Qt* =) t i 5) 2017 6,875 11,222 5,610 4,769
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ord A7I9ThH, 20119 o|TREL YARES Zol  FTEREO F T Sl dFo] 7S S ¥ f&
tAlo] 7HAS o EA) B3, F48S Folk Az ¢ OME ASE weEd

B3 4=} I Ay $45(n,)2 200490 HAH5E
(219 9L 7IE3190H, 1 o]F A& Frste] 2014
ol H142(1489 D) 712515

318



U AY 5P 45 Fske 9% 44 44 72 A9
Table 7. Actual and Optimal Values : Sesame Leaf L A)5H= Ao| vzlsE A1} st ALY Fdyt=
Total Revenue, Total Cost and Total Profit thex} et
by Year e
Table 82 &9 AR ALY AJ4Fo] 101.3¢ &
— —— ;{“ﬁ one Million Won  (2017¢)o]A] 164.5% E(20309) 0.8 16240 Z7HA
Year A 1R, ! e m , . - -
' ST, AW 3.8%H FTHIE A9 B FAL
1996 | 25.776 | 37,099 | 20.946 | 23.617 | 4820 | 13.482 Urj o 8ut 3.8% S7Dshe 9 3 d -
1997 | 31.709 | 37.307 | 27525 | 24.946 | 4.185 | 12.361 A ABAFFel 101.37 =(20179)°1M 262.5% =
1998 | 40,750 | 38,661 | 27,871 | 23,528 | 12,879 | 15,134 2030¥)o2 2.598] ZSVHAIUE L1, A8 7.6%4
1999 | 45312 | 42,884 | 29,258 | 24,526 | 16,054 | 18,318 %:7]_)-5—]__‘5_ 73_?_% ZJ'—ZJ'— 7]_;(33]_91‘4_. ‘?:‘r, ZJ'— /\]L]_E]Rq]/\i
2000 44,143 | 41,841 | 32,841 | 27,224 | 11,302 | 14,617
= o] o= XA O R =
2001 42,884 | 38,655 | 31,648 | 28,085 | 11,236 | 11,570 Oﬁi ‘:"Tq— IT"T’LH]%“ ﬂz—l— 249%)9]— 2'62%—' 07]-
2002 | 55155 | 37.407 | 40387 | 22.294 | 14768 | 15113 stk 7pAsiich Fudog 1996\l 201747t
2003 | 41,026 | 40,300 | 30,388 | 28,814 | 10,638 | 11,486 2| S AR QA KAL) AEF Z718-L 3.8%0]
2004 | 41,263 | 33.043 | 39.170 | 26491 | 2093 | 6552 _
g4 7R 27} =P¥sg Eoln] XA}
2005 | 36767 | 37354 | 20911 | 26525 | 6856 [ 10829 cﬂ_‘”}fﬂ?b ‘CEE%T{} =HETE £ 4
2006 | 41,640 | 37.006 | 31,773 | 25491 | 9.866 | 11.515 E AERYE 4ot AEStat
2007 | 31197 | 42344 | 25496 | 29,651 | 5703 | 12,693 AUl dE 20304714 dArE= woF AY 2 Z
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2011 | 37,216 | 43,234 | 28332 | 31,514 | 8883 | 11,721 Table 8] Waw 2 A 2Ax|9to] Aol wh
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Fig. 2. Actual and Optimum Total Profit of Miryang
Sesame Leaf Agriculture by Year
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Table 8. Prediction by Sesame Leaf Production Scale

in Miryang
Q | 4w | F =
(Ton) (ha) (Won/1Kg) [(Million Won)
Senario [
2023 11,787 307 5,229 18,902
2030 12,513 326 5,856 21,299
Senario 1II
2023 10,974 286 5,179 16,382
2030 9,900 258 5,695 13,327
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