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Abstract This study was conducted to provide improvement measures for Korea's medicinal crop farmers whose
business has been severely damaged by imported medicinal herbs. To accomplish this, the performance and efficiency
of farming Angelica dahurica and Bupleurum falcatum were analyzed. The results of the analysis can be summarized
as follows. First, the farming households cultivating Angelica dahurica had an average revenue of 1,363,000 KRW per
10 acres. The average income per 10 acres was 500,000 KRW, and the income ratio was 36.7%. Second, the farming
households cultivating Bupleurum falcatum had an average revenue of 1,705,000 KRW per 10 acres, with an average
income per 10 acres of 873,000 KRW and an income ratio of 44.6%. Third, the farming households cultivating
Angelica dahurica were found to have a technical efficiency of 0.790, a pure technical efficiency of 0.856, and a scale
efficiency of 0.924. Fourth, the farming households cultivating Bupleurum falcatum were found to have a technical
efficiency of 0.670, a pure technical efficiency of 0.794, and a scale efficiency of 0.844. Both Angelica dahurica and
Bupleurum falcatum farming households showed relative differences in technical efficiency. The pure technical aspects,
rather than the scale aspects, were shown to contribute more to the differences.

Keywords : Management Performance, Angelica dahurica, Bupleurum falcatum, Efficiency Analysis, Data
Envelopment Analysis
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Table 1. Production of Medicinal Crops
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Statistics Data of Agriculture, Forestry, Livestock, and

Food, , 2016.

Producer price
index
100.0
132.0
129.7
129.6
143.9
136.6

Prduction amount
(hundred million won)
9,126
14,498
12,660
13,118
10,934
9,272
ok 2E ol el Al

A
L

(households)
7,290
8,989
7,714
8,334
8,628
10,454
Source: Ministry of Agriculture, Food and Rural Arrairs,

farmhouse

Number of

Year
2010
2011
2012
2013
2014
2015
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W FrbakEd Ao A ukeks AAIsEaar Al skt Table 3. Basic Statistics of Farming Households
Felgs thd Al 2BEAEE ma)o] shokan o wlx) Cultivating Angelica dahurica and Bupleurum
falcatum
o, WAL, FENAFEAE, gl glo] )
. - . . Bupleurum
Eoko 220]71 Al = I = H Ay BH
& —1___E 22014l ]E\_ ]:]—1_. g T “IEE 1 Tﬂ Oﬂ Age/Farming Angelica dahurica falcatum
Abo)FALEY So] dHrE o] glo] s E, ald, XA, 2 Experience/Cultivation Area frequency percenta | frequenc | percenta
E o] okplzFL 0] o) 8¢ Y ge
) —,ﬂ =3 ] S [6] blow 40 1 33 - -
2015 F3de w7} 5 58301l AHiHAL Age 40 to 49 4 13.3 - -
- - 50 to 59 8 26.7 1 33
ol QAL 75E0]9th A5 e Bt = (years)
12ha ]11] LE < 75 ]Mq— ]i,] o ]-T 632, over 60 17 56.7 29 96.7
A A AL 10ha, A 43E0]9 ) FElte A& blow 5 9 375 3 10.0
'E‘ ) 11]7{‘]0 o % OEQ AILO) O o) 2= o] . 5t09 7 29.2 1 33
H H ] H‘l‘ o Eun=w =2 T }\/\E]— EFa@ng 10 o 14 1 42 6 200
(Table 2). XPERENCE ™15 10 19 5 208 2 6.7
(years)
20 to 24 2 8.3 7 233
over 25 - - 11 36.7
Table 2. Production of Angelica dahurica and Bupleurum blow 0.2 7 233 11 36.7
falcatum Cultivation 0.2 to 0.3 14 46.7 13 434
Area 0.4 to 0.5 3 10.0 4 133
Number of L Production (hectare) 0.6 to 0.7 3 10.0 1 33
Cultivation area
crops farmhouse (ha) over 0.8 3 10.0 1 33
(households) (ton) total 30 100.0 30 100.0
3:5525: 58 12 75
AE 7] 1009 AGTHE AvRE, F5YS
Bupleurum -
falcatum 63 10 43 1,705 ¢e]a, k2 58kg, kg i7}-r%‘4 7HA 2
Source: Ministry of Agriculture, Food and Rural Arrairs, "Actual 29 3919 = L}E]'qu loaﬂ' ﬁoﬂa] T 832 ]31 A
t of ial 2016.
output of special crop, , 2016 So g73H Yo BAHdon A58 44.6%% B
A=At

2.2 FEICHe}t AMEs7te AP ™t

Felhsk AE57ke] AR BAS] 8 A

pAGO R FEEZE s9on 201649 724 92

o

712wl 2 FZ28E AEAE o438l FrhAA
22 Az, FEE 3059 F5 A2 £38
Ak

T2 F7ke] A”E 60t o]Ako] 56.7%E 7HE
wekow, 03%73@_ W mjwto] 37.5%% 7P weka,
AEH L 0.2~0.4haol A 46.67%= 7HE B AR

ZALE A THTable 3).

A% w7He] A" 60d ool 96.7% % 7 B
rom, G 251 o] 36.7%= 7MY WL,
A AL 0.2~0.4hadll A 433%2 7H B Aow
i*}EI Ak

Sl w71 10a% 494975 B A, F5
%_ 1,363 902 el om, 4232 298ke, kg &
THEANAE 4,575t 10aT 70| 8631 ¢
ola, AL 500FYeE EAFoH, £5&2
36.7%% A A THTable 4).
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Table 4. Management Performance of Angelica dahurica
and Bupleurum falcatum(unit : 10a)

Angelica dahurica Bupleurum falcatum
Varirables (annual cropping) (two year cropping)
mean SD mean SD
Yield(kg) 298 104 58 32
Price(Won/kg) 4,574 1567 29,391 5496
Cross income 1,363 661 1,705 959
(thousand won)
Management cost
863 266 832 447
(thousand won)
Income
500 18 873 934
(thousand won) 7 7
Income ratio(%) 36.7 - 44.6 -
= a
3. 2MdYY H Zul
3.1 EMu
&9 /el Farrell(1957)°] <& AHE o]+
84 24 PHe HEFA P20l AR T data
envelopment analysis)@} =2 ¢l 352 ZHE



FEAES ATt & B —Foldet AEE SHeE-
o] ®X(stochastic frontier analysis)>.& o] T H Maz, u'y,/v
ot} ABESRA L AN ALEs, BEA st u'y/ve; <1,j=1,2,.,.N )
o] B ARBAGH L ol FATHT, 8 =0
AnEEA2 o] JEu ealdte] 215 7Hs
A kAL FA 5 Qe Aol A, e ZHEe] A1) B 2eARl SAASE 1R AAY 2
42 =7 2 A measurement  error)4t  FE QA ohoRthz Alerdl el iNA 57l £&4el
(sampling error), == =2 I (outlier)oll & W7+ Hehe= FelA w sk v7EAE Fehs s BelEr.
sltk= 4ol 9ltho, 10]. i oo} e &R EAIHL o] AL o
BT A BA ALeE folg 2o Aster & dEe etk AW, olF sl SlsiA
HE2A gaol ARESRAS Baste] okanm 4 vr; = 102k Aok Frketa, ARl )
E7hee 84S BAshaA Ptk AR EEEA ﬂﬂoﬂ e 9 vy AQ2)ek £ CRS B¥s BE
T AL A FYHE o] L9 F At T ATk
A ] (Decision Making Unit : DMU)2| 4 &
4E& Brkekr] Sisl s AP A g ol Ming,y 0 ocp
DEAT A3y 239 Fujg 2= F9aet 7] st gt =0, )
o Algkol 715l Be4 374 W ol Wak =
34l ?JJ 1"5:~1 Eg* e HRAEAS A% =7
=8 e ° CCRE?@S FRo| sk 4<]EW(CRS: Constant
Bo] &g %E‘r =
Returns to Scale)°|2h= 7]—Xq stol] o] &5 u
ol 7R B84 & 71EA B84E e

3.1.1 CCR 2§

CCR 2.3 Charnes, Cooper and Rhodes(1978)7}
AAE B oz Hrlho] EHE DMUSS] H9lE9)
VAl digh AEEe] A Hlgol 15 27
A= ot HH, 7} Folane) a8k A ES

o AlFzdstel 4 DMUS Fl=

oxth Ak B
AZRAN thd AT AEFA W& Aol
04 she ABESAD el TH11].

N7V 570t KAle) Aass Teai M7H4

S AT 7Hgskal, (WA H 7he ALke
HE g, & o]&ste] AEEAH y, & Akt 7]'73
gt BE N w7t 2845 A HEiA B
E FYE db EE AEEY H&s i
u'y,/v'x0] Atk A7) us Mx 19 Uz 4
50 3 7FERola, viE AKX 19 99z £
o digk 7ksRleolty. A gde] B N7 F7t
% 1A 57 Ve E e o A1) 2ol Y
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R ia= Sl s R S /J\‘:}. Banker, Charnes and
Cooper(1984)= ©]2gt CCR E3oA 7Hg3tal =
TEFEHE ¢stete] PR 7PH(VRS: Variable
Returns to Scale)o]& 714& A&sti £54 dax

A& F1En A @0lA A Aok Nx 1*‘4

WE 3L, § po= 2RI 0 opgi= CRS B8 5 4
Al s7kel ERAAEES etk o] AxE
0 <Oppg < 1& WHEEF WOE ofye}, THeF 1 gho]
“17Q) Ao T2E|o] Al QA Hol 7Y 7)EEeA

o Arjere AHUE Wk
S AL A5 A 48

= %Xé‘é}ﬂl E]Ud, Olﬁ% “ﬂLEO E%"é”% PAuL A
o] Hrt ol & A4 FAdEAE T
EW 3lell AP AEEA ] 25 A2k (convexity
constraints), V' = 1< H3gtozn 23)3} o
TFEF7PE VRS B o WaEr)
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2,153,309 0% Yo EXTEYL 129388290
2 A AW AL 59 174kgo| 2L
F7EHAE 30,1979 /kgol Tt

Table 5. Definition of Input and Output Variables

Varirables Definition
land sum of land rent and land service
(won) cost
labor sum of family labor cost and
Input (won) employed labor cost
variables production cost - (land rent +
capital land service cost + capital service
(won) cost + family labor cost +
employed labor cost)
production total production quantity of the
Output (kg) main product
variables price farm gate price of the main
(won/kg) product

Table 6. Basic Statistics of Input and Output Variables

Input and output variables Mean SD
capital 2,397,230 1,279,044
(won)
1
input abor 3,098,490 1,743,083
(won)
Angelica land
657,153 44331
dahurica (won) 7 317
production 1,031 637
(kg)
output -
price
4,575 1,568
(won/kg) 7 ?
capital 2,215,239 1,193,897
(won)
input fabor 2,153,309 2,011,983
(won)
Bupleurum fand 1,293,882 1,119,481
falcatum (won)
P mg?c)“"“ 174 115
output priic
(o) 30,197 5,496
= o =
4, -.'_-&! 721 I‘ 7‘:' OHJE-I
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Table 7. Efficiency Analysis Result of Angelica dahurica
Farms

Pure technical
efficiency
frequency | percentage | frequency
3 10.0 1

6.7 1

16.7
133
133
40.0
100.0
0.856

Technique

Efficiency
frequency | percentage

4 13.3
10.0
30.0
16.7
10.0
20.0
100.0
0.790

Scale Efficiency
Efficiency

percentage
3.3
3.3
133
6.7
53.4
20.0
100.0
0.924

blow 0.60
0.60 to 0.69
0.70 to 0.79
0.80 to 0.89
0.90 to 0.99

1.00
total
mean

AW |wn|o|w

variation

coefficient 0.240

0.213 0.124

4.2 A|S2°| DEAEAN
Al%.o] DEARA A7} 7|«a 84 F-2 06702 1
oAl = 033501t eF7lsEEAd S
7940]9) 31, WHolAlg= 0.253% YElth #RE
o] 0.8440]%1aL, WMol A= 0.1902 H-A]
of BxE AWEH, 71842 0.607]
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Table 8. Efficiency Analysis Result of Bupleurum
falcatum Farms

Pure technical
efficiency

frequency | percentage

Technique
Efficiency

frequency | percentage

Scale Efficiency
frequency

Efficiency

percentage

blow 0.60 9 30.0 3 10.0 3 10.0

0.60 to 0.69 26.6 10.0 10.0

0.70 to 0.79 16.7 10.0 10.0

8
5
2 20.0

0.80 to 0.89 6.7 20.0

0.90 to 0.99 - - 30.0 30.0

DO [N | W | W
DO [N | W | W

1.00 6 20.0 20.0 20.0

total 30 100.0 100.0 100.0

mean 0.670 0.794 0.844

variation

0.335
coefficient

0.253 0.190

HolAl e
FE 0.2139]
= 0.124% BAEQIT
/32 0.670, WOlAIFE 0335
0.794, WHolAlg= 0.2530]H,
= 0.1902 BEAHT
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