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An Analysis on the DEA Efficiency of Project Based on the
Environment-friendly Agricultural Production

Yang, Sung-Bum

The objective of this study is to analyze the DEA efficiency of the environment-
friendly agricultural districts and zones. There are political inefficiency in districts
and zones with 45.3% and 85.0%. It mainly results from scale efficiency than pure
technical efficiency. There are 10 efficient zones, while 34 decreasing return to
scale ones. Meanwhile, districts mostly have increasing return to scale with 97.9%.
The results of this study is meaningful to re-construct the project based on the
environment-friendly agricultural production.

Key words : dea efficiency, environment-friendly agricultural districts,
environment-friendly agricultural zones
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© 2 A28 tH(Table 1).
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Table 1. Inputs and outputs of environment-friendly agricultural districts

Inputs

Budget (hundred million Won)

Cultivated area (ha) | Cultivated farm(N)

Central government Others

Mean 1,588.0 1,413.2 38.9 57.0
Maximum 4,506.0 3,838.0 50.0 72.0
Minimum 741.0 340.0 9.4 21.9
S.D. 769.5 756.4 11.5 10.2
C.V. 0.485 0.535 0.296 0.179

Outputs

Chemical fertilizer

Certificated area (ha) | Certificated farm (N)

ton 1/ton
Mean 354.0 319.2 1,031.0 0.0085
Maximum 2,000.0 2,049.0 4,044.0 0.1667
Minimum 9.0 16.0 6.0 0.0002
S.D. 378.4 355.9 1,063.5 0.0260
C.V. 1.069 1.115 1.032 3.072
Outputs
Usage of organic fertilizer Cultivated area of green Production of organic
(ton) manure crop (ha) fertilizer (ton)
Mean 7,196.0 243.5 2,974.8
Maximum 65,000.0 1,045.0 25,000.0
Minimum 50.0 20.0 0.0
S.D. 10,710.5 234.6 5,686.2
C.V. 1.488 0.964 1.911
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Table 2. Inputs and outputs of environment-friendly agricultural zones

Mean Maximum | Minimum S.D. C.V.
2012 305.0 894.0 84.0 1432 0.470
Central budget | 5513 | 3045 800.0 89.6 126.1 0.414

(hundred million
2014 308.6 800.0 89.6 127.0 0.411

won)

Total 306.0 894.0 84.0 1322 0.432
2012 83.6 424.0 20.0 483 0.578
Self-budget 2013 81.6 320.0 20.0 373 0.457

(hundred million
Won) 2014 86.6 934.0 20.0 67.8 0.783
Total 83.9 934.0 20.0 525 0.626

Inputs
2012 40.2 616.0 5.0 553 1.375
2013 40.1 616.0 6.0 53.6 1.338
Farms (N)
2014 40.2 616.0 6.0 54.4 1353
Total 40.2 616.0 5.0 54.4 1.354
2012 54.1 622.0 45 60.4 1.116
Cultivated area 2013 543 622.0 45 58.7 1.080
(ha) 2014 54.1 622.0 45 58.6 1.083
Total 542 622.0 45 59.2 1.092
2012 34.7 533.0 1.0 62.5 1.800
Certificated farm | 2013 32.8 533.0 1.0 56.8 1.734
N) 2014 29.8 541.0 1.0 51.6 1.730
Total 325 541.0 1.0 572 1.761
Outputs

2012 40.7 674.0 0.2 64.8 1.592
Certificated area | 2013 40.9 676.0 0.3 61.6 1.506
(ha) 2014 37.9 676.0 0.3 59.4 1.566
Total 39.9 676.0 0.2 62.0 1.554
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1. FIH3H A=A

FANF A EHER Y] HF AHNGEAH LS 05472 9F 443%9] A nagido] &3
o MR OE £Fr|Ea 8L 0758, TEEEAL 0.680F, TR HESA 57|
Hl g &Aoo 8] Aoz 33, dAE HAx & AoE Yl ZAaggAo] 1°<l
&4 A= HA 4570 SR T 22%2 10712 B = QI th(Table 3).

Table 3. Policy efficiency of large-scale environment-friendly agricultural districts

Policy (t.echnical) Pure tetchnical Scale efficiency
efficiency efficiency
Mean 0.547 0.758 0.680
Maximum 1.000 1.000 1.000
Minimum 0.057 0.376 0.078
S.D. 0.299 0.178 0.260
C.V. 0.547 0.235 0.382
Efficient district (EA, %) 10(22.2) 11(24.4) 10(22.2)

fols

E22 FHENFAGA ] A9 vlEEZ TH 9} QAFYTFo] AL vldith vEE
A&} AA A ef vwd - 22 Z+zF 0.9904], 0.9928] =F=olH, F7F =
1.080Hl, 1.061H} F==o|t}. ool H|3)] vl & &4 TX|9}e] AEE FF2 FH A 2.2644)
ol Hd) 59908 o1w, A T ol= HAa 1.768v o)A H o] 2.8408] o] ti(Table 4).
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Table 4. Comparison with efficient and inefficient environment-friendly agricultural districts

Inputs
Cultivated area Farms (N) Central budget Others (hundred
(ha) (hundred million Won)| million Won)

Efficient district
(A, 10 EA) 1,575 1,500 41 57

Inefficient district
(B, 35 EA) 1,592 1,388 38 57
Total(C, 45 EA) 1,588 1,413 39 57
A/B 0.990 1.080 1.079 0.998

Ratio

A/C 0.992 1.061 1.061 0.998
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Outputs
Certificated area (ha) Certificated farm (N) | Chemical fertilizer (ton)
Ef(fj:’ie‘l‘f) ‘gir)i“ 768 653 391
I“e(fgfi‘;r;t gﬁ;ﬁ“ 236 224 1214
Total(C, 45 EA) 354 319 1,031
A/B 3.261 2.920 0.322
Ratio
A/C 2.170 2.047 0.379
Outputs
Usage of organic Cultivated area of green | Production of organic
fertilizer (ton) manure crop (ha) fertilizer (ton)
Ef(f;fje;‘g ‘ES:;“ 12,721 551 8,450
I“e(fgfiz‘;t Sﬁ;ﬂ“ 5,617 155 1,411
Total(C, 45 EA) 7,196 243 2,975
A/B 2.264 3.546 5.990
Ratio
A/C 1.768 2.265 2.840
FHAEE F84L2 Table 59 2t} AAE &4 AF(1.00007F 71 =9k, 1 o
=0 2 Z'd(0.887), 7 71(0.668), AE(0.537)%] w=olth. A A Eo A FARSAHGA
A umE g A= Bstn FATE Aol sl olo] et welst Basteh Fu
&0 g7 E SR W AR & o FAINSATA Y HEsH S FE V&
2Rl FARGE A s Ad FY e FYE Aol tgske 4AtEe] o] FolAA
% Zog woHET
FAABABA ] T BEE BH, DA AU 23] GA e FHE L] 05 v
Rl Aeg EAEAY. Exvlea 84 9 A 4.4%R1 F 7] @AREo] 0.5 w]Ekel
W TR EEAS 1270 @X(26.7%)7F 0.5 vlTke] &84S YERSITHTable 6).
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Table 5. Average efficiency of environment-friendly agricultural districts by region

N e | sy | Sl eficiency
Jeju 1 1.000 1.000 1.000
Jeonnam 9 0.887 0.913 0.965
Gyeonggi 1 0.688 0.750 0.918
Jeonbuk 8 0.537 0.728 0.688
Chungbuk 7 0.515 0.729 0.668
Chungnam 2 0.423 0.650 0.653
Gyeongnam 7 0.400 0.708 0.531
Gangwon 2 0.362 0.773 0.453
Gyeongbuk 8 0.332 0.678 0.484
Total 45 0.547 0.758 0.680

Table 6. Distribution of efficiency

Policy (technical) efficiency Pure technical efficiency Scale efficiency

N(%) Curlill?ol/i;ive N(%) Culll\llz)f;ive N(%) Curl'g?ol/il;ive

-0.1 3(6.7) 3(6.7) 0(0.0) 0(0.0) 122) 12.2)
0.1-0.2 0(0.0) 3(6.7) 0(0.0) 0(0.0) 122) 2(4.4)
0.2-0.3 8(17.8) 11(24.4) 0(0.0) 0(0.0) 1(2.2) 3(6.7)
0.3-04 4(8.9) 15(33.3) 1(2.2) 1(2.2) 3(6.7) 6(13.3)
0.4-0.5 8(17.8) 23(51.1) 1(2.2) 2(4.4) 6(13.3) 12(26.7)
0.5-0.6 6(13.3) 29(64.4) 6(13.3) 8(17.8) 6(13.3) 18(40.0)
0.6-0.7 5(11.1) 34(75.6) 11(24.4) 19(42.2) 4(8.9) 22(48.9)
0.7-0.8 1(2.2) 35(77.8) 10(22.2) 29(64.4) 7(15.6) 29(64.4)
0.8-0.9 0(0.0) 35(77.8) 3(6.7) 32(71.1) 3(6.7) 32(71.1)
0.9-1.0 10(22.2) 45(100.0) 13(28.9) 45(100.0) 13(28.9) 45(100.0)
Total 45(100.0) 45(100.0) 45(100.0) 45(100.0) 45(100.0) 45(100.0)

ARl TR = (CRS) FH 9] FAARA AT = AA 9 22.2%11 107 ]
AvA gom, R Fa7F g 7R A(DRS) AFEH o] BT A 75.6%1] 34
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Table 7. Return to scale of environment-friendly agricultural districts by region

N(%)
CRS DRS IRS Total

Gyeonggi 0(0.0%) 1(100.0%) 0(0.0%) 1(100.0%)
Gangwon 0(0.0%) 2(100.0%) 0(0.0%) 2(100.0%)
Chungbuk 0(0.0%) 6(85.7%) 1(14.3%) 7(100.0%)
Chungnam 0(0.0%) 2(100.0%) 0(0.0%) 2(100.0%)
Jeonbuk 2(25.0%) 6(75.0%) 0(0.0%) 8(100.0%)
Jeonnam 6(66.7%) 3(33.3%) 0(0.0%) 9(100.0%)
Gyeongbuk 0(0.0%) 8(100.0%) 0(0.0%) 8(100.0%)
Gyeongnam 1(14.3%) 6(85.7%) 0(0.0%) 7(100.0%)
Jeju 1(100.0%) 0(0.0%) 0(0.0%) 1(100.0%)
Total 10(22.2%) 34(75.6%) 1(2.2%) 45(100.0%)

Note : CRS (Constant Return to Scale), DRS (Decreasing Return to Scale), IRS (Increasing Return to Scale)

A7 sAA T 20129 FE 20143744 Hd BAEEAHLS 0.1502F °F 85.0%%] A
A nHEgAo] EAY. ARHoRZ HHF £IV|EEEALS 0547, B FRESAHS
02722, 5 HlE&A o] &£F7|& vagAddd vldl Judez 33, AFE dAzxx &
Ao Ueuth AMEEAH] ‘1’ &4 AT+ 20129 670(1.6%), 20131 471(1.0%),
20143 270(0.5%)2 A3} ZAaska Jom, B AAl 1,13470 5 1270(1.1%) &34k
Z1 0% ETHTable ).

A=d AAFEAL 20121 0.157, 2013 0.154, 20143 0.139F A &2 02 7HA4EHa
on, &4V 8 84 FRESAE vt AES B A 842 AHA 5.8
% &S 7hed S57leE e RIS 47 2.5%, 2.9% AT

2 HAFEAo] ‘I oo E T

= S A]
L E‘ o)
40 a8 HApr & Ae=
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Table 8. Policy efficiency of environment-friendly agricultural zone

Mean Maximum Minimum S.D. C.V.
2012 0.157 1.000 0.003 0.172 1.095
Policy (technical) | 2013 0.154 1.000 0.004 0.162 1.051
efficiency 2014 0.139 1.000 0.004 0.150 1.077
Total 0.150 1.000 0.003 0.161 1.076
2012 0.562 1.000 0.114 0.201 0.357
Pure technical 2013 0.545 1.000 0.114 0.184 0.338
efficiency 2014 0.534 1.000 0.116 0.182 0.341
Total 0.547 1.000 0.114 0.189 0.346
2012 0.277 1.000 0.006 0.232 0.837
2013 0.278 1.000 0.007 0.226 0.814
Scale efficiency
2014 0.261 1.000 0.007 0.217 0.834
Total 0.272 1.000 0.006 0.225 0.828
2012 6/379(1.6)
Efficient zone 2013 4/383(1.0)
(EA/total zone, %) | 2014 2/372(0.5)
Total 12/1,134(1.1)

Table 9. Comparison with efficient and inefficient environment-friendly agricultural zones

Inputs Outputs
Ezgtr;l Self-budget
& (hundred Farms Cultivated | Certificated | Certificated
(hundred o
g million N area (ha) | farm (N) | area (ha)
million Won)
Won)
Efficient zone (A, 12 EA) 286.6 77.0 88.9 108.0 2559 357.7
Inefficient zone
(B, 1,122 EA) 306.2 84.0 39.6 53.6 30.1 36.5
Total (C, 1,134 EA) 306.0 83.9 40.2 54.2 325 39.9
A/B 0.936 0.917 2.244 2.014 8.511 9.808
Ratio
A/C 0.937 0.917 2214 1.993 7.884 8.971
TEA ABAFLA T A9 MEEA AT vls) LAEYF F FAX U2 2}
HFae e ‘%‘2% A A BAlel o ETrek A A 2 of 28] ol o)
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Hlgl AEES 8% AF7E HEERH AT HlE)] 8.511~9.8088, AT+ HA|o] ]|
7.884~8.9718] =& Z o2 UElTHTable 9).

FAANEH AL Table 103 Zoh 20123%E 201437b%9] AHE LA A
(0.265)°] 7F4 E=tom, 7 L0 2 <13(0.206), 74L(0.138), FE(0.137), AE(0.135)2]

eoltk 2%, 3¢, 3%, XﬂTA AT ARATYAT u]m de Ao 273

e Zog & UH idf&%‘%‘d%l?ﬂ Hli%@% %%ﬁ%@%‘d%}l% U}%WPXLE; F=
=49 FARTE A FFY A Flo] o] FoAXA F& Zifli S al=
AAAFE5AA T a4 EXE 29, AA A7 oF 96% ©]4

Ao 2 BAEATH2012'A 96.8%, 20131 96.1%, 20143 96.8%). s=F71&E &A1 2 4%
T R L] oF 42.7~47.8%7F 0.5 WIREQD WFA2012:d 42.7%, 20133 46.5%, 20143 47.8
%), TEEEA-S oF 85%2] A 72012 85.5%, 20133 85.6%, 201413 84.9%)7} 0.5 w]wte]
284S YR THTable 11).

Table 10. Average efficiency of environment-friendly agricultural zones by region

Zone (N) Policy (technical) efficiency
2012 2013 2014 Total 2012 2013 2014 Total
Gangwon 37 36 35 108 0.155 0.147 0.110 0.138
Gyeonggi 22 24 24 70 0.122 0.114 0.090 0.108
Gyeongnam 35 31 25 91 0.110 0.114 0.107 0.111
Gyeongbuk 37 42 36 115 0.075 0.062 0.072 0.069
Gwangju 1 1 2 0.142 0.121 0.131
Daegu 1 1 1 3 0.183 0.108 0.116 0.136
Busan 1 2 1 4 0.168 0.094 0.152 0.127
Sejong 5 3 3 11 0.129 0.107 0.031 0.096
Incheon 3 2 1 6 0.215 0.207 0.174 0.206
Jeonnam 85 89 91 265 0.284 0.275 0.236 0.265
Jeonbuk 51 48 47 146 0.128 0.146 0.132 0.135
Jeju 31 30 29 90 0.108 0.093 0.099 0.100
Chungnam 34 36 37 107 0.096 0.111 0.111 0.106
Chungbuk 37 38 41 116 0.148 0.142 0.123 0.137
Total 379 383 372 1,134 0.157 0.154 0.139 0.150
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Pure technical efficiency Scale efficiency
2012 2013 2014 Total 2012 2013 2014 Total
Gangwon 0.530 0.487 0.470 0.496 0.264 0.273 0.219 0.252
Gyeonggi 0.487 0.505 0.498 0.497 0.279 0.232 0.201 0.236
Gyeongnam 0.500 0.508 0.509 0.505 0.241 0.240 0.229 0.237
Gyeongbuk 0.517 0.505 0.500 0.507 0.166 0.139 0.152 0.152
Gwangju 0.268 0.214 0.241 0.529 0.567 0.548
Daegu 0.550 0.527 0.532 0.537 0.333 0.205 0.218 0.252
Busan 0.289 0.274 0.280 0.279 0.584 0.338 0.543 0.451
Sejong 0.576 0.596 0.527 0.568 0.229 0.165 0.061 0.166
Incheon 0.456 0.277 0.196 0.353 0.495 0.790 0.891 0.659
Jeonnam 0.624 0.590 0.560 0.590 0.446 0.452 0.415 0.437
Jeonbuk 0.514 0.500 0.492 0.502 0.267 0.294 0.272 0.277
Jeju 0.632 0.615 0.609 0.619 0.162 0.134 0.145 0.147
Chungnam 0.534 0.539 0.505 0.526 0.186 0.211 0.225 0.208
Chungbuk 0.648 0.635 0.642 0.642 0.216 0.219 0.190 0.208
Total 0.562 0.545 0.534 0.547 0.277 0.278 0.261 0.272
Table 11. Distribution of efficiency by year
N(%) Cumulative N(%)
2012 2013 2014 2012 2013 2014

-0.1 177(46.7) 178(46.5) 194(52.2) 177(46.7) 178(46.5) 194(52.2)

0.1-0.2 112(29.6) 116(30.3) 103(27.7) 289(76.3) 294(76.8) 297(79.8)

0.2-0.3 40(10.6) 41(10.7) 35(9.4) 329(86.8) 335(87.5) 332(89.2)

0.3-0.4 23(6.1) 19(5.0) 19(5.1) 352(92.9) 354(92.4) 351(94.4)

0.4-0.5 15(4.0) 14(3.7) 9(2.4) 367(96.8) 368(96.1) 360(96.8)

PE 0.5-0.6 2(0.5) 6(1.6) 5(1.3) 369(97.4) 374(97.7) 365(98.1)

0.6-0.7 1(0.3) 3(0.8) 2(0.5) 370(97.6) 377(98.4) 367(98.7)

0.7-0.8 1(0.3) 0(0.0) 1(0.3) 371(97.9) 377(98.4) 368(98.9)

0.8-0.9 0(0.0) 1(0.3) 0(0.0) 371(97.9) 378(98.7) 368(98.9)

0.9-1.0 8(2.1) 5(1.3) 4(1.1) | 379(100.0) | 383(100.0) | 372(100.0)

Total 379(100.0) | 383(100.0) | 372(100.0) | 379(100.0) | 383(100.0) | 372(100.0)
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N(%) Cumulative N(%)
2012 2013 2014 2012 2013 2014
-0.1 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
0.1-0.2 8(2.1) 3(0.8) 4(1.1) 8(2.1) 3(0.8) 4(1.1)
0.2-0.3 21(5.5) 21(5.5) 21(5.6) 29(7.7) 24(6.3) 25(6.7)
0.3-0.4 56(14.8) 61(15.9) 71(19.1) 85(22.4) 85(22.2) 96(25.8)
0.4-0.5 77(20.3) 93(24.3) 82(22.0) 162(42.7) 178(46.5) 178(47.8)
PTE | 0.5-0.6 80(21.1) 82(21.4) 83(22.3) 242(63.9) 260(67.9) 261(70.2)
0.6-0.7 51(13.5) 52(13.6) 45(12.1) 293(77.3) 312(81.5) 306(82.3)
0.7-0.8 34(9.0) 33(8.6) 32(8.6) 327(86.3) 345(90.1) 338(90.9)
0.8-0.9 23(6.1) 18(4.7) 15(4.0) 350(92.3) 363(94.8) 353(94.9)
0.9-1.0 29(7.7) 20(5.2) 19(5.1) | 379(100.0) | 383(100.0) | 372(100.0)
Total 379(100.0) | 383(100.0) | 372(100.0) | 379(100.0) | 383(100.0) | 372(100.0)
-0.1 97(25.6) 92(24.0) 92(24.7) 97(25.6) 92(24.0) 92(24.7)
0.1-0.2 84(22.2) 81(21.1) 91(24.5) 181(47.8) 173(45.2) 183(49.2)
0.2-0.3 57(15.0) 66(17.2) 72(19.4) 238(62.8) 239(62.4) 255(68.5)
0.3-0.4 61(16.1) 59(15.4) 37(9.9) 299(78.9) 298(77.8) 292(78.5)
0.4-0.5 25(6.6) 30(7.8) 24(6.5) 324(85.5) 328(85.6) 316(84.9)
SE 0.5-0.6 20(5.3) 19(5.0) 25(6.7) 344(90.8) 347(90.6) 341(91.7)
0.6-0.7 10(2.6) 13(3.4) 10(2.7) 354(93.4) 360(94.0) 351(94.4)
0.7-0.8 5(1.3) 4(1.0) 7(1.9) 359(94.7) 364(95.0) 358(96.2)
0.8-0.9 5(1.3) 7(1.8) 8(2.2) 364(96.0) 371(96.9) 366(98.4)
0.9-1.0 15(4.0) 12(3.1) 6(1.6) | 379(100.0) | 383(100.0) | 372(100.0)
Total 379(100.0) | 383(100.0) | 372(100.0) | 379(100.0) | 383(100.0) | 372(100.0)

PE: Policy (technical) efficiency, PTE: Pure technical efficiency, SE: Scale efficiency
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Table 12. Return to scale of environment-friendly agricultural zones by year

N(%)

CRS DRS IRS Total
2012 6(1.6%) 6(1.6%) 367(96.8%) 379(100.0%)
2013 4(1.0%) 4(1.0%) 375(97.9%) 383(100.0%)
2014 2(0.5%) 2(0.5%) 368(98.9%) 372(100.0%)
Total 12(1.1%) 12(1.1%) 1,110(97.9%) 1,134(100.0%)

Note : CRS (Constant Return to Scale), DRS (Decreasing Return to Scale), IRS (Increasing Return to Scale)
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