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Biomaterials Demand of Medicinal Crops

Ahn, Byeong-Il - Kim, Yong-Lyoul

Medicinal crops are the most representative input among agricultural products for
biomaterials. The actual situation of how medicinal crops are used as inputs in the
downstream industry is analyzed, and the input demand function of medicinal
crops is quantitatively estimated. The proportions of intermediate demand and final
demand in the total production of medicinal crops were 52.1% and 47.9% in 1995,
but changed to 74% and 26% in 2019, with the proportion of intermediate demand
accounting for approximately increased by 3 times. Estimation results of the
demand function for medicinal crops in the medicine industry show, a 1% increase
in the production of medicine is found to increase the demand for medicinal crops
by 0.3369%. If the production of health functional foods increase by 1%, the
demand for medicinal crops is expected to increase by 0.6221%. It is also found
that a 1% increase in the amount of cosmetic production would increase in the
demand for medicinal crops by 0.3932%. This indicates that market expansion in
downstream industries can have a significant impact on agricultural products for
biomaterials.

Key words : biomaterials, demand for inputs, final demand, medicinal crops,
ripple effect
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Source: Bank of Korea, "Input-Output Tables, each year.

Fig. 1. Medicinal crop production.

Table 1. Trends in interim and final demand for medicinal crops

Unit: Million Won

Year Interim demand Final demand
1995 378,383 348,331
2000 485,419 356,519
2005 801,865 438,245
2006 872,772 510,127
2007 1,205,355 529,613
2008 1,146,913 488,536
2009 1,223,107 538,104
2010 1,526,623 581,948
2011 1,958,207 757,413
2012 1,943,300 610,992
2013 1,593,281 599,496
2014 1,605,183 529,289
2015 1,625,505 428,859
2016 1,808,418 459,690
2017 1,736,758 454,880
2018 1,613,365 527,657
2019 1,608,800 566,127

Source: Bank of Korea, “Input-Output Tables, each year.
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Fig. 2. Trends in the share of final demand and interim demand in medicinal crop demand.
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Table 2. Medicinal crops’ intermediate demand in downstream industries
Unit: Million Won

. . Fertilizers Heglth Medical Interim

Year Cosmetics Medicine apq functional treatment Others demand total
pesticides food and health

1995 4,016 160,398 - 89,846 75,380 48,743 378,383
2000 6,935 155,816 - 120,681 150,697 51,290 485,419
2005 7,833 207,344 - 213,554 258,308 114,826 801,865
2006 7,795 214,127 - 245,494 274,392 130,964 872,772
2007 10,310 279,399 - 296,774 428,653 190,219 1,205,355
2008 9,529 244,081 - 307,701 399,864 185,738 1,146,913
2009 8,240 253,987 - 417,597 352,475 190,808 1,223,107
2010 4,955 296,257 2,044 561,557 482,759 179,051 1,526,623
2011 5,758 329,191 2,110 782,827 606,683 231,638 1,958,207
2012 6,073 338,384 2,458 725,620 634,633 236,132 1,943,300
2013 6,625 242,455 2,472 555,568 603,589 182,572 1,593,281
2014 7,312 260,140 2,774 628,824 530,335 175,798 1,605,183
2015 7,105 233,844 3,290 539,896 703,172 138,198 1,625,505
2016 8,866 256,824 3,947 620,042 735,546 183,193 1,808,418
2017 7,900 230,431 2,852 610,010 729,023 156,542 1,736,758
2018 7,675 221,205 2,871 602,800 646,690 132,124 1,613,365
2019 6,690 206,972 2,743 637,423 627,000 127,972 1,608,300

Source: Bank of Korea, "Input-Output Tabley, each year.
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Fig. 3. Trend in the share of intermediate demand by each downstream industry
for medicinal crops.
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Table 3. Representative statistics of data used for estimating the input demand of
medicinal crops by downstream industries

Variables Average Median Max Min Star.nde}rd
Deviation
Use of medicinal crops for medicine 232307 232,138 338,384 155,816 52,884

industry (million won)

Use of medicinal crops for health

. . L 426,344 478,747 782,827 120,681 221,173
functional food industry (million won)

Use of medicinal crops for cosmetics 7517 7.644 10310 4,955 1,229

industry input (million won)
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Variables Average Median Max Min Stal.lda}rd
Deviation
Use of medicinal crops for medical
treatment and health industry input 451,617 455,706 735,546 150,697 201,611
(million won)
Use.o.f m.edlclnal <.:r0ps for. f.emllzer and 2756 2759 3.947 2,044 560
pesticide industry input (million won)
Use of medicinal crops for all other 146,887|  147,370| 236,132 51,290 53,122
industry input (million won)
Pharmaceutic production (million won) 3,450,113 | 3,717,294 | 7,752,861 669,624 | 1,910,443
Health functional food production 1,305,072| 1,039.962| 3291,657|  268,046| 999,172
(million won)
Cosmetics production (million won) 7,552,798 | 6,137,300 | 18,487,602 | 3,415,932 4,261,756
Medical treatment and health production | ¢c /o e | 63228359 130,000,000 | 23,580,770 | 30,663,409
(million won)
Fertilizer and pesticide production 646,047|  570731| 1423,131| 238803| 344,879
(million won)
All other industry (GDP) production 1278,704| 1263,979| 1,924,498|  651,634| 408,400
(billion won)
Self-price (oriental medicine price)
. 22 . 2. .
index (2020=100) 57 ! 937 626 93
Electricity price index (2020=100) 76.3 71.6 100.5 53.6 194
Wage index (2020=100) 77.6 72.2 119.6 478 23.1
Agricultural product price Index
2.8 2.2 95. 47. 15.1
(2020=100) 7 7 >3 75 s
Processed food price index (2020=100) 76.5 78.3 98.6 53.0 16.7
Water rate eligibility index (2020=100) 70.1 63.6 99.2 383 17.4
Table 4= © %#EOH ok thEA Q) AL o FFAG A k&A=l g 8
s FAT Aotk HollA FAT 5 U= vkel o] IR MFE 1% FoFE
oA fFold Ao g Uetton, AA 7hAd thek FEA % 5% Fro Tl fFold Ao
2 FRHJT AA 7HA o tdk FAEA T B -1.2963 0.2 wj-¢- AR grow 74
Hol o820 7HA0l 1% BT AT, dFAAANAL] o= -1.2963% BFetsh=
Aol d= Aow vehdnt. ookF Aikelol thet FAA T 3¢ 03369= FH | ©
oFF Aol 1% S7HE - o= A8l FE2=2] 2= 03369% S7Fsk= BACl 3l
= Zo=E EAHT
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Table 4. Estimated input demand of medicinal crop for medicine industry

Coefficient Estimation coefficient | Standard error Prob.
Constant term 14.0714 2.5752 0.0000
LOG (medicine production) 0.3369 0.0609 0.0000
LOG (Self-price index) -1.2963 0.5765 0.0245
LOG (Electricity price index) 1.3976 0.3117 0.0000
LOG (wage index) -1.6293 0.3942 0.0000
Dummy variable (1 after 2011, 0 before) 0.2977 0.0638 0.0000

Note: R*=0.9567

W Fegrs
ol o8 Ao teskent, A Al A8 FAAE 10% FolrEols
T HOo2 FHHAL AA Aol th@ FRAFY A 045842 FHH o] FgH
o] F1Aol 1% BT A4S ALV SAFAANA FoE 04584% Setsis A Q)
t oz vehdth A715AE Aol tid F4A5e A9 06212 FAH A
BAVSAE o] 1% ST AS ol Q8] FBAB FaE 06221% ST B
Aol Qe Ao ALY

Table 5. Estimated input demand of medicinal crop for health functional food industry

Coefficient Estimation coefficient | Standard error Prob.
Constant term -4.1598 1.5323 0.0066
LOG (Health functional food production) 0.6221 0.0474 0.0000
LOG (Self-price index) -0.4584 0.2673 0.0864
Dummy variable (1 after 2009, 0 before) -0.1347 0.0401 0.0008
LOG (Electricity price index) -0.5325 0.1600 0.0009
LOG (wage index) -2.4421 0.1851 0.0000
LOG (Agricultural product price index) 0.7595 0.235 0.0013
Dummy variable (1 after 2005, 0 before) 0.0707 0.0305 0.0204
LOG (Processed food price index) 4.5808 0.2303 0.0000

Note: R*=0.9992

Table 6& SFELANA FEA B h +2T5E FHT Dholk. FolM A
& glE vhoh gol thRBe) WMEE 5% fFelsEoA Fold Ao R eksith AA) 714
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Table 6. Estimated input demand of medicinal crop for cosmetics industry

Coefficient Estimation coefficient| Standard error Prob.
Constant term 14.9453 4.0600 0.0002
LOG (cosmetics production) 0.3932 0.2059 0.0563
LOG (Self-price index) -1.3977 0.5621 0.0129
Dummy variable (1 after 2008, 0 before) -0.1305 0.0665 0.0498
LOG (Electricity price index) 1.3247 0.5326 0.0129
LOG (wage index) -2.2786 1.0818 0.0352
LOG (Agricultural product price index) -2.0926 0.5074 0.0000
LOG (Water rate eligibility index) 1.7090 0.4206 0.0000

Note: R*=0.9426

Table 72 2| & B RAMeNA ofg2tzo] tie radsrE T4 FJrOlE} A 7%
Aol tiet A2l A5 -247609] w9 SHAHRI o w2 FHH o] oF
1% 35T ¢ o7 3 BAMNA FaE 24760% stetehs BAC e AeE U
Ehdth o= og Bl HAAfolA o gAE 3 AT FAATE SR wob o8
A= 7HAel g B RAMYGAAM e s avt vgsAl Wheshy] el o Foldth

oo i
Y
i
S
N
B
o

Table 7. Estimated input demand of medicinal crop for medical treatment and health Industry

Variable Estimated coefficient | Standard error Prob.
Constant term 5.3398 4.5555 0.2639
LOG (Medical treatment and health production) 0.3682 0.1916 0.0788
LOG (Self-price index) -2.4760 0.9927 0.0282
LOG (Agricultural product price index) 1.4058 0.9450 0.1627
Dummy variable (1 after 2006, 0 before) 0.2551 0.1303 0.0739
LOG (Crud oil price index) 0.0373 0.0998 0.7152
LOG (Electricity price index) 1.2697 0.4549 0.0163

Note: R*=0.9560
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Table 8. Estimated input demand of medicinal crop for fertilizer and pesticide industry

Variable Estimated coefficient | Standard error Prob.
Constant term 8.8049 1.9967 0.0216
LOG (Fertilizer and pesticide production) 0.4239 0.1321 0.0490
LOG (Self-price index) -1.5512 0.5666 0.0715
LOG (Agricultural product price index) -1.9327 1.0128 0.1524
LOG (Electricity price index) 2.4525 0.3846 0.0078
LOG (Crud oil price index) -0.4605 0.0474 0.0023
Dummy variable (1 after 2016, 0 before) -0.1112 0.0564 0.1430

Note: R*=0.9867
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Table 9. Estimated input demand of medicinal crop for all other industry

Variable Estimated coefficient | Standard error Prob.
Constant term 10.9461 10.9889 0.3427
LOG (Production in all other industry)" 1.6258 0.5836 0.0193
LOG (Self-price index) -3.4944 1.7875 0.0791
Dummy variable (1 after 2009, 0 before) -0.3145 0.0814 0.0031
LOG (Crud oil price index) 0.4081 0.0641 0.0001
LOG (Electricity price index) 1.6455 0.4709 0.0058
LOG (Wage index) -3.5401 0.9789 0.0047
Dummy variable (1 after 2014, 0 before) 0.3230 0.0765 0.0018

Note: 1. R*=0.9848
2. GDP is used for the proxy variable indicating the production of all other industry.
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Table 10. Representative statistics of the data used to estimate the demand function of
medicinal crops for final end products

Standard

Variables Average | Median Max Min ..
deviation

General demand for medicinal crops
- 503,289 | 499,332 | 757,413 | 356,519 92,681
(million won)

Self-price (oriental medicine price)

index (2020-100) 75.7 72.2 95.7 62.6 9.3
GDP (1 billion won) 1,278,704 | 1,263,979 | 1,924,498 | 651,634 | 408,400
Medicine price index (2020=100) 93.9 96.0 99.8 83.0 43
Agricultural product price index (2020=100) 72.8 72.2 95.3 47.5 15.1
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Table 11. Estimation result of demand function of medicinal crops for final end products

Coefficient Estimation coefficient| Standard error Prob.
Constant term -53.5196 3.6301 0.0000
LOG (Self-price index) -0.3009 0.1777 0.0904
LOG (Medicne price index) 5.2190 0.3401 0.0000
LOG (GDP) 1.0673 0.1575 0.0000
Dummy variable (1 after 2011, 0 before) -0.1010 0.0328 0.0021
LOG (Eneral agricultural product price index) 2.4873 0.2229 0.0000
Dummy variable (1 after 2017, 0 before) 0.0568 0.0315 0.0711
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