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ATAH(LEAE) = 7} A o w471 | WRFdE
Tang(1963) d B | FEFAAL 1880-38 35
Griliches(1964) no o= FgEAALL 1949-59 35-40
Peterson(1967) L I =t 1915-60 21
Evenson(1968) ow | FHEAAA 1949-59 47
Ardito Baretta(1970) WA T E 1943-63 45-93
Evenson & Jha(1973) ol T | FdFA 1953-71 45-93
Cline(1975) n =5 sgEAALL 1939-48 41-50
Bredahl&Perterson(1976) u o | ZE SAE 1969 36-46
Lu et al(1979) n =5 sgEAALL 1938-72 30.5-23.5

d = FEEFAAL 1960-61 63
Kahlon & Jha(1977) ofAlo} | m] 1950-65 32-39
Evenson & Flores(1978) A Z v 1966-75 46-71
Hayami(1978) 7|28 ([ H, S5F 1959-79 56.2-85.6
Norton(1980) i R B 1970-84 597.5-79.5
Nagy(1984) g oo |sgEALL 1970-84 317
1 T(1986) 1982-84 2176
1 -2-(1986) i R B 1963-85 60-82

THE AL 1962-89 64.62

A& 1t (1987) g oo |2 AL 1967-71 185
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2 HEHe 5433 e 34 glo] AAl AEFY FYF Hlo
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olgfix BET Ao AU ASZ tYH] Ao} X4 (Divisia Index), =
HAY| 2 E R 4=(Tormqvist Index), 7] ~E A|4=(Malmquist Index) 5©] Ut} 53
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FoA A Fevhes AAS Wt A Eeth 2y HE B9 7E
A gE&A4S 1y AFE°] A ey ok Hs$H(1998)2 A 9
A WHElE WARE AMAAFE ASSAT

DEA W2 vEFHoR Ai7|es E¥gele WHoz txdd W
Ho|t} DEA 942 ¥ %<l A S 2 = Banker et al.(1984), Charnes et al.(1978;
1981), Fére et al.(1978; 1985; 1994a) 5©°| o™ o]& AFE- Farrell(1957) 2]

B4 WS ol§3 Zolth DEA WL o837 AL 4 e o)
g £Zdop @tk AN TS EE57] Pt A AEET £
g 482 o§dte] BE EPo] TYHES e TAPFLS AP AW
1) SOk gk

FA4 Agdre F4E A
AT A=A TTE THL
A7es ta A ()9 A
T At

Dz;(xt+1’ v = min{6>0 : Yt g e Plx!th} 2)

AZIM +1 AAAA Y FdE *‘F%%Q A (11, ytH = Al
e ZleFEod®E At 7hsstr] AsiA o=



Fol% & QEAS Uedth 281 AdY FYBAEE 23] 441
AR Aeszan 448 F AES 4EE B UrolE 4 s A
S8 DK, )R BT o714 A HEEH Aate] Tbssith
LAl A Wsle B84 W 1e4E Wsle BT 4 9
& HAZE AAAASE AYFSY N2 oA

FUAE 27X H(input requirement set)E  Li(yHdtL I, FUE
x=(x1, %9, ..., 2xNERYE AEE y=(y1,y ....00ER]E A&} A0]
kool A¢=1,2,.....,D 71 KN 719 FUE NE AEE g AL

S new 2e A@)e A d48E.

Lt(yt):{xt:(xt, yt) = St }’ lL:]. ..... T ..................................................... (3)

olmj, A% TAkpiecewise linear)? FUE 7 F(Fare, Grosskopf and
Lovell(1985))S 7F83tH Li(yHel tistedA = FEEFER(CRS)S 7Hd3taL
Aok wEA LiyHS T A @9} 2ol HoHT

99, FYET AGFFE ths 4 5)9 2ol gelArh

DAy, x") = Maximize {0 : (x'10,v)eL'(y")}, 6>0

if xtELt(yt)El—?q_ Dlz‘(yt’ xt)zl ......................... (5)
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o8 EEY 5 Y
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[D: ( y*", x*' )]~ '= Minimize 0,
K
b
s.t. Vo S/;lzk’tylf;f’ m=1,...,M
K
(9961,2 2/ezzlzkytyi’t e (6)
>0, k=1,...,K
ol 7]} 379 FUdE AYTSFY = ok & (7) AFAgH o=
=% 7 Ao

DNyt 2" = Maximize {0 : (x'16,y)e L™ ()}, 6>0

DYyt x"" Y = Maximize( 0 : ('Y 0,y T He L'(y'*h}, >0

Di—“(ytﬂ,xtﬂ):Maximize{ﬁ Gy e L I ), gy T (7)
ojmf HHALE A AFE ok A ®)F Zo] =
D;(ytﬂ xt+l) Dz{+1(yt+1 xt+1) 1/2
t+1¢, t+1 t+1 t By — i ) . i >
M (y , X v xh) Di_(yt’xt) Di-“(yt,x"‘) ........................... (8)

o] HFHAXE AT E Vewste} Ve
ThFire et al. 1989). WebA] HHXZE AAA A

& = o

&4 W3 E Za7F 715t

g
FE ok 4 (99 o] £

sz+ l(yH—l xt+1)
Mt_+1 t+1,xt+1’ t’xt — i s
7 (y y ) Dl;-(yt’xl)

Dzlf(yt-%—l’xt-%—l) Dzlf(yt’xt) 1/2
......................... (9)

Di-“(ytﬂ,x’H) Di_+1(yt’xt)




| 7]& ¥ 3} (Technical Change)©]™, ¥r2] Zt2 Farrell(1957)°] <]

g 84 WH3}(Technical Efflclency Change)o]t}. o] 7] & &4 W3l o
Al 715N Weel FRaEsd wslE §87F 718 h(Fire, Grosskopf
and Lovell(1994)). 18| E=2 7]g§_g/‘ot t}e-9 A (1007 Zo] &3 715 3
=3

tea b+l t+1 teot b 1/2
TCH (!, 2Lyt xl) = Dy ,x"7) _ D{y',x) ooz
i s Vo, = +1/,,t+1 t+1 141
DIy &) T DIy, X
...................... 10
M§+1(yt+1,xt+1,yt,xt| C,S) ( )
Lot t Lot oot
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Ry -0 = [}
EA #E HE EAGSH], 2 m ORFIE)
s A7F B H], AL e ]
A H] 8 LRSS, RS ]
- T A7PEAN R e ER) - A Gy - A
° Hl-§, 25|
H] 2| F71AR 5], f7] 2 v &
& oF] & oF]
e 8 jjg,%%%am,winﬂm,%a%%m,%am,ﬂa

FR7IeNEFAA B FAE $EUEH2000)9] “FHYE7EB I
ZE TS #g ATl AAE ARE &SI o] AFAAE A3
o Yo} = <3 34, 35> X9 Zo] FHFT AR} v FAFH 7} 1998
PR ZAFE O] Utk o]o what 1999 o] F-9] w A FH|= 1998'd7A]
FARAE 2002@7HA] Agste] FA s

2]l S dAFE (Panel data)®] FHWARE A w7k FEER FRT
X} ‘E o] &3ttt olw A F7He] FEE Ol FEFOE EFRSIA=H, ©f
7} 0.5 ha ©]%F, 0.5~1.0ha, 1.0~1.5ha, 1.5~2.0ha, 2.0~2.5ha, 2.5~3.0ha,
3.0~ 50ha, 50ha ©]%, 183 AT FF FE T oY FERZ EE3YTH
i el A ofn] AF ek vk} o] HEAT Y AAEAEE 1998 H-F
20023 71A] sAzkelth aela AA & AE Fo) B3 Av SA A
I} E%ﬁiﬂ T)2 <3 22>9F Zr} o]E A XIS A EYA, & A=
199795 A O Z tof 19985 H stetete] 20020l 7HE wolzl Re=m
b}E‘rk}E}.

l

mlm
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¥ 2-2. 0[FMME[(10aY, =8)e SAE
h9l: 91, 2000 Bk
T EA] = A} T Hl R &k 71 & A
M | 330,582| 157,285 28,122 69,820 26,372 21,164] 17,508 650,851
1990 SD 8,756 23,952 1,948 7,083 901 836 1,391 23,445
M | 284552| 158,825 27,009 74,227 23,255 19,782 17,583| 605,233
L SD| 15286 19,849 1,665 6,313 321 319 2,033| 15,743
M | 249,655 150,355 27,192 71987 22,115 17,551 16,394| 555,249
1 SD| 13263 22,351 1,836 10,190 485 892 3,380 24,819
M | 226552| 158,387| 32,079 77420\ 23,318 22,166 17,101| 557,022
195 SD| 16,262 14,174 1,017 9,816 676 661 3,365 11,974
M | 224/497| 148513 30,294 78,037 21,998 19,307 18104| 540,750
1 SD| 20,194 12,394 1,429 8,925 051 631 3,318| 11,506
M | 226,767 139,932 27,236 75373 21,052 19,153 17,298| 526,810
199 SD| 21,983 11,799 1,044 9,201 486 344 3,708| 10,923
M | 247619] 135488 27222 76,031| 19984 21,073] 18385 545,801
1996 SD| 32,023 11,572 1,640 9,358 651 1,327 3,754 18,756
M | 250,235 135417 26817 76,350 20,393 23,569 18392| 551,174
17 SD| 31,782 10,728 1,545 10,715 475 1,149 4076 14,289
M | 240925| 129,843 27122 75259 24,313| 31,819 17,933| 547,213
1958 SD| 14,342 13,559 964| 13,229 o175 1,563 2,410] 19,838
M | 248184| 121,447 27083 75,786 24,797 28,351 19,239| 544,888
1999 SD| 19396 10,248 1,568 12,995 1,243 976 4012 14,863
2000 M | 249361| 111,982| 25861 76,601| 23,397 26951 20,468| 534,672
SD| 20,378 10,319 1,273] 13,959 769 1,217 4133 13,232
2001 M | 229,727| 106,845 24759 73224 22,886 24,087 20,902 502,430
SD| 14,357 10,011 1,334 12,788 1,118 1,387 4,342 14,750
200 M | 222533] 100,136| 23,463 70,788 22,909 20,258 20,642| 480,728
SD| 14123 12,794 1,753 13,485 1,331 1,463 5,187| 18,688

T Ed M), EFAXKSD)
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¥ 32 TEYE AT UIAE MMMXE(TFPCH), 7224
(EFFCH) #3t, 7=+ Z(TECHCH)2| M3l FH %
A= [05ha] 05~ | 1.0~ |15~ |20~ |25~ |30~ |5.0ha
A+t | #I%F | 1.0ha | 1.5ha | 2.0ha | 2.5ha | 3.0ha [ 5.0ha | ©]
A2 2] 411,331 0.906 | 0.684 | 1.023 1 0.990 | 0.967 | 1.039 | 1.097 | 0.953 | 0.986
98/99 | 71+= =444 [ 1.000 | 1.000 | 1.000 | 1.000 | 1.025 | 1.000 | 1.018 | 1.015 | 1.000 | 1.006
7l=W3l [1.33110.906 | 0.684 | 1.023 | 0.966 | 0.967 | 1.021 | 1.080 | 0.953 | 0.979
A2 241 0.433 1 1.212 1 1.030 | 1.005 | 1.020 | 2.286 | 1.218 | 1.044 | 1.020 | 1.057
99/00 | 71+ =444 [ 1.000 | 1.000 | 1.000 | 0.987 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.999
7l=W3l 0433 11.212(1.030 | 1.019 | 1.020 | 2.286 | 1.218 | 1.044 | 1.020 | 1.058
A2 A4 11.072 0913 [ 1.153 [ 1.919 | 1.095 | 0.568 | 0.871 | 1.176 | 2.725 | 1.158
00/01 | 712544 10.979 | 1.000 | 1.000 | 1.014 | 1.000 | 0.989 | 1.000 | 1.000 | 1.000 | 0.998
7l=wW3l [1.09410913]1.1563|1.893[1.095|0.574 | 0.871 | 1.176 | 2.725 | 1.161
A2 242109871 0.939 [ 0972 0.843 | 1.615 | 0.946 | 0.977 | 1.002 | 0.759 | 0.984
01/02 | 71= =544 [ 1.016 | 1.000 | 1.000 | 1.000 | 1.000 | 0.996 | 1.000 | 1.000 | 1.000 | 1.001
7l=W3l 0972109390972 0.843 | 1.615]0.950 | 0.977 | 1.002 | 0.759 | 0.982
A 241 0.884 1 0.9850.943 | 1.136 | 1.156 | 1.044 | 1.019 | 1.078 | 1.191 | 1.044
At |71 E8730.999 | 1.000 | 1.000 | 1.000 | 1.006 | 0.996 | 1.004 | 1.004 | 1.000 | 1.001
7l=W3l 0.88510.985(0.943|1.136 | 1.149 | 1.048 [ 1.014 | 1.074 | 1.191 | 1.043

Z1) A2 2 S(TFPCH)=7]% &84 ¢ WS} EFFCH) - 7]%5%¢] ¥ SH(ECHCH).
2) TR, 717 Hid 7letE .

19981 A K- 20023 5
o2 FAHHJUL ol& TE
Eo| 71 E& 7FEE 5Sha 9]
aggoeg & AA

15.6%% 343 Ao= e
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A=HZ B u A AL AHT 4494 FTUEIG o, Ao
o & 57159 Aol 11.6% A olfr= WA & w7lodlA] 1.0ha W T
o] & F7te] HlFo] Eof o5 & F/EY AN TV AA A AL F
7he] A S f‘f} AFAR7] W7 Aoz #aETh gy AiF e AR
o] 7} =A I 717+ 200004 2001 d7r 02 A7 MAA o] 15.8%
Z7Fet At

22. MAM Hslol ol 24

AHE F 71 HAZE BAPASFTFPCH) = A4 ZHE o349 o)F
< Uedlle 7IeFEY HSHTECHCH)# 44 Zdgo|5d0® ofFs
Elue 71 E&4EFFCH)Y #Folth 7|eTT9 HIHTECCH)9 7Ea &4
(EFFCH)= Addive] vl&o]7] wjio o] A7} 1Rt ZAFCH, 2o
W) 7leFsd 7le &840 Aol Hlgte] Fetsh EWREHASS
gtk <3 3-2>9 FA A 15 W FA e Y 7Y AT VEEEAN W
st} VErTe W A

<¥ 325004 HE npe} go], BE 717J e R
2 Yeigth 71387 /Mg B8 FEE 50ha oJFo®E A

o] FFs Hd TM_QU% 1.0ha WRF 7|&F] W
Byt dxd = 200019014 200117t 5.0ha ©] TFE2 7]
w- =kon, Ol 717k 7ledaoe =z Qlete] HAA 7|Ttel o
AZE 7HA St
AT HIE LS 0.1%= v HgHA A
Rt #2E=E B o, 7|& a&4°] /§14E 715+ 1.5ha - 2.0ha
Aqom 71& F840 HojW FEE 2.0ha - 2.5ha¢
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15~
2.0ha

2.0~
2.5ha

o
EX

98/99

1.025
1.000
1.025

1.000
1.000
1.000

1.006
1.000
1.006

99/00

1.000
1.000
1.000

1.000
1.000
1.000

0.999

1.000

0.999

00/01

1.000
1.000
1.000

0.989
0.998
0.991

0.998
0.998

1.000

01/02

1.000
1.000
1.000

0.996
0.992
1.004

1.001
1.000
1.001

1.006
1.000
1.006

0.996
0.998
0.999

1.001
1.000
1.001
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E 34 sUATH|9 4 olTHg
el kel 9%

ol e K =2t o] & TE TE
- R Rt T I S < S O T G e I TH &
1970 5,976 170 146 664 197 29.67
1971 6,569 161 173 665 202 30.38
1972 6,540 182 179 665 213 32.03
1973 7,198 187 136 631 219 32.16
1974 17,328 213 192 690 228 33.04
1975 19,315 493 201 781 240 30.73
1976 21,332 610 351 332 271 32.57
1977 24,539 630 673 949 347 36.56
1978 32,977 957 610 1,072 386 36.01
1979 46,185 967 760 1,114 411 36.89
1980 50,670 1,243 1,053 1,154 408 35.36
1981 48,996 1,557 1,084 1,221 429 35.14
1982 69,080 1,960 1,048 1,319 477 36.16
1983 66,424 2,302 1,540 1,401 490 34.98
1984 77,519 2,183 1,143 1,489 539 36.20
1985 82,614 2,645 1,254 1,535 560 36.48
1986 101,604 2,961 1,445 1,657 577 34.82
1987 112,754 3,316 1,705 1775 600 33.30
1988 127,296 3,684 1,847 2,006 634 31.61
1989 144,521 4,263 1,735 2,564 811 31.63
1990 151,279 5,114 2,156 3,230 903 27.96
1991 184,596 6,264 2,348 3,583 924 25719
1992 221,103 7,009 3,016 4,311 932 22.18
1993 381,105 7,810 12,040 5,041 1,070 21.23
1994 398,979 9,276 13,679 5,975 1,072 19.23
1995 497,364 13,770 16,980 6,731 1,166 17.32
1996 528,558 16,142 19,385 7,166 1,324 1848
1997 071,617 20,438 24,311 7,609 1,401 18.41
1998 583,432 19,390 | 21,406 7,217 1,434 19.87

AE: FEAEH2000). FAAAIEH I AL FE e AT
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1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

17916912
17,217.194
24,979.328
23,235.115
28,061.878
30,137.587
35,378.512
38,110.852
40,238.265
45,711.992
42,297.608
47,607.308
01,734.063
80,908.591
76,723.661
86,143.444
97,6717.518
106,339.28
115,927.93
105,560.46
110,819.96
116,079.46
121,338.96

13,156.120
16,868.546
21,310.538
27,895.197
30,960.791
32,790.640
41,260.186
42,430.903
49,072.242
03,771.255
61,022.057
66,167.913
70,523.870
77,347.024
78,730.483
88,376.190
98,949.668
130,461.95
136,344.27
152,728.77
169,504.04
182,075.02
194,360.50
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3 2

Ar= NENEas i ) A g Hst
1980 7.76 60.2 79.52
1981 9.95 99.0 80.47
1982 12.57 158.1 81.43
1983 16.46 270.8 82.38
1984 18.27 333.6 83.34
1985 19.35 374.2 84.30
1986 24.34 992.5 85.25
1987 25.03 626.6 86.21
1988 28.95 838.1 87.16
1989 31.73 1006.6 88.12
1990 36.00 1296.0 89.07
1991 39.04 1523.8 90.03
1992 41.61 1731.1 90.98
1993 45.63 2082.2 91.94
1994 46.45 2157.4 90.55
1995 52.14 2718.4 97.72
1996 98.38 3407.8 92.33
1997 76.97 5923.9 97.04
1998 80.44 6470.1 96.70
1999 90.10 8118.6 93.28
2000 100.00 10000.0 100.00
2001 107.42 11538.3 109.56
2002 114.66 131479 93.09
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ABSTRACT

The Performance of Agricultural R&D in the Rice Industry

Many previous studies show that agricultural R&D is the most important
source for improving agricultural productivity and agricultural growth.
However, many countries have made proper investment for their agricultural
R&D because of low rate of return on agricultural R&D. In Korea, for
example, the ratio of the expenditure for agricultural R&D to that of national
R&D has decreased from 3.4% in 1995 to 2.5% in 2000.

The objective of this study is to estimate the change in agricultural
productivity of Korea's rice industry by using the non-parametric Malmquist
productivity index, to find out specific reasons of affecting the agricultural
productivity in the rice industry, and to analyze the performance of agricultural
R&D in the rice industry.

The DEA method and non-parametric Malmquist productivity method were
applied to estimate the change in the agricultural productivity in the rice
industry. The Malmquist productivity index has some advantages in estimating
the change in the agricultural productivity such as the derivation of the
agricultural productivity without price data, the assumption of inefficiency of
rice producers, the transformation of the agricultural productivity change into
technical efficiency and technical innovation, and the easy application of
multi-inputs and multi-outputs.

The data on rice production cost published by the MAF were used. The
sample period is 5 years from 1998 to 2002.

The technical efficiency of the rice industry during the sample period is
estimated at 0.999 which shows highly efficient production. The annual growth
rate of agricultural productivity in the rice industry during the sample period
was 4.4% which is divided into 4.3% of the change in the technical progress
and 0.1% of the change in technical efficiency.

The close relationship between the agricultural productivity in the rice
industry and the expenditure for rice R&D was investigated by the regression
analysis. The internal rate of return on rice R&D was estimated it 31.5%.

Researchers: Kim Yong-Taek
E-mail Address: yongkim@krei.re.kr
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