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Abstract The purpose of this study was to compare and analyze the rice production efficiencies and
productivities of Korean provinces. Statistical data of production cost and income analysis by province
of Korean rice paddy fields were evaluated. The DEA and the DEA-Malmquist model were employed in
the present analysis. We found that in eight provinces, the pure technology efficiency was higher than
the technology efficiency every year, and the difference in size was the cause of inefficiency. In the
case of variable returns to scale (VRS), we established that Chungcheongnam-do and Gyeongsangnam-do
were benchmarked four times during the analysis period. The efficiency of a number of observations was
also determined. Meanwhile, DEA-Malmquist analysis revealed that the productivity of rice paddies
improved by 2.5% over the past 10 years. The provinces with the most improved productivities were
Chungcheongnam-do, Jeollanam-do, and Gyeongsangnam-do. A low rate of efficiency change led to a
relatively small productivity. Therefore, to improve efficiency, farmers in each province should recognize
the scale inefficiency and adjust it based on the specific situation of each farm. In addition, recent
benchmarking targets should be selected, and the support policies and industrial status of the selected
province should be analyzed. Finally, provinces with a low rate of efficiency change should foster the
development of professional farmers through agricultural education and saved management costs.
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Table 1. Rice Production Costs

Revenue
Seed & Seedling expense
Fertilizer

Output

Agricultural Chemicals
Other Materials
Water works & Electricity
Farm Implement
Farm Building & Facilities
Automobile costs
Labor
Custom Work
Other expenses
Production management cost

Direct
production
cost

Input

Indirect
production
COst

Land Service

Capital Service




El
L L

fill‘

AFl7)48ls| =82 A|243 A23, 2023

AL EO]

J3v% DMU9]

el e He 3

T T ™
o] 2ol 7L} 1 olgololok 13l HYATE &
o=, @4 DMUS| 7457t 821 2 Tetstel, Abes
L AAIEAE YRS AP} 2P AR 2
AEAISI, U] bl Y02 HeE
ARRAT, BYAS F ARl Sun], HE

v, Fofu], 7et AmH], g
o], AEA, w5, 9
HlE Aol EA S u]et 22§87t S st
L5 sioich

B, ATRAS o £ 2
ol7] 3l 10a o= AEHaet FYNSE

], %?Lﬂl FEAIA
| 7|EHH]-E, A

1 OO

Bl Ak AX
Rl

M
a1l

4.

HI

%F

41 &

L
A

nE

7|
9]

A
T

S

o] g8

1

=
=

!
WAl

e 0
g F

8= =19 10aF &

H ZBAZFE (Table 2)9} 2t

y

Eﬁ

A

(E

Table 2. Average Basic Statistics of Province by Year

(Unit: KRW)
Output variable Input variable
- Revenue Dir.ect Indi-rect
production cost | production cost

M 947,586.22 443,823.05 245,665.61

2012 SD 65,210.15 33,409.88 34,885.99
Max | 1,001,737.56 507,962.93 315,891.71
Min 794,259.51 412,906.34 207,141.46
M 1,041,940.15 434,288.37 264,169.52

2013 SD 41,061.61 37,620.14 43,935.41
Max 1,088,506.76 481,583.01 363,169.88
Min 967,018.34 389,095.56 225,773.17
M 1,035,735.89 439,758.85 250,536.00

2014 SD 76,683.45 35,474.11 41,156.33
Max | 1,121,398.09 476,960.77 340,785.65
Min 894,910.05 370,085.17 214,885.17
M 938,239.81 410,182.00 232,626.27

2015 SD 57,807.03 35,991.81 35,055.21
Max 1,035,603.34 450,200.19 312,605.19
Min 845,599.63 345,530.12 202,739.57

M 794,480.55 405,464.50 210,250.97

2016 SD 54,822.50 36,259.57 23,796.60
Max 874,706.36 454,601.82 262,930.91

Min 706,924.55 338,956.36 178,683.64

M 861,268.67 404,483.67 212,963.22

2017| SD 27,730.22 32,509.78 35,787.90
Max 908,498.67 445,645.33 297,390.22

262

Min 822,555.56 351,046.22 177,866.67

M 1,037,965.71 467,029.76 231,987.83

2018 SD 52,875.63 44,663.98 53,048.02

Max | 1,124,480.53 558,408.85 352,318.58

Min 981,541.59 421,923.89 194,124.78

M 1,038,976.00 456,213.73 233,416.96

2019 SD 61,379.82 28,692.86 44,206.20

Max | 1,102,913.39 498,322.32 336,293.75

Min 915,365.18 417,885.71 186,764.29

M 1,065,174.65 438,554.92 242,005.27

2020 SD 90,156.37 42,121.71 58,030.04

Max | 1,210,815.47 518,974.52 375,842.71

Min 956,745.17 392,055.36 190,049.21

M 1,119,978.88 439,945.00 242,088.98

2021 SD 58,157.85 46,928.03 51,945.88

Max | 1,189,192.11 529,777.02 362,410.81

Min | 1,048,789.88 391,047.17 200,392.80
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Table 3. DEA-CCR, BCC Model Analysis Results

2012 2013 2014 2015 2016

TE |PTE| TE |PTE| TE |PTE| TE | PTE| TE | PTE
967 (.976.922|.961 |.977| 1 1 1 1 1
1 1 1.979].984| 1 1 1 1 {.988].990
980 (.991| 1 1 1 1 1962 1 |.931]|.989
.8971.993|.970| 1 |.942|.967|.931|.935.890|.891
959 1 1 1 1 1 1 1 1 1
.799(.808|.958| 1 [.864| 1 |.908| 1 |.829| 1

1

1

NN [V W | =

1 1 ].956 0.901.933 |.845.881.835 |.847
8 1 1 1 8521 1 095 1 |.977| 1
Mean |.950 |.971].973|.993 | .942|.987 |.949 | .977 | .931 | .965
2017 2018 2019 2020 2021

TE |PTE| TE |PTE| TE |PTE| TE | PTE | TE | PTE
969(.9791.952| 1 |.885].914|.890(.893| 1 1
.8921.950| 1 1 |.890].960|.854| 1 |.972] 1
944|.951.937|.950|.856|.912 |.848 | .853|.888 |.910
618| 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 ].980| 1
1 1 |.842|.873|.831|.839|.860| 1 |.875|.896
.926|.986| .94 |.948].998| 1 |.952(.953.900|.903
8 1 11992 1 1 1 1 1 1 1
Mean |.919].983|.958 | .971|.933|.953|.925|.962 | .952 | .964

N[ | W | =

Note: 1 is Gyeonggi-do, 2 is Gangwon-do, 3 is North
Chungcheong-do, 4 is South Chungcheong-do, 5 is North
Jeolla-do, 6 is South Jeolla-do, 7 is Gyeongsangbuk-do, 8 is
South Gyeongsang-do
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Table 4. Economies of scale and efficiency by year

0] BARADRS)7} 54 o4 WSk T A7)
T, $HEE, AYRER yehg, 720 AARY7
59 ol WASHE i AdER Uerdth wepd
o] BAADRY7F ekt A7\, 32 E, 242
S 2SS0l 5o ] 450 vl MY Wa
7 qlom, o] AARY7 et Hahdes A4
o) FEE 5, 59 gy 459 18e RS
=3 Bast e

AP v 0] g Ao dha szt
W, (Table 5)& 7HT7E40l(VROY o, 77|
DMUS] 2tz gt WA e gwEc

WA, 20124 Zage Yehe mt 2UE, A
BE ANEE, AYYER Ui, 1 5 WXu
qre AABRER et Teu AAREE 2014
d, 20154, 20164, 20174, 20184, 20204, 2021
dol ulEgo] AN 74 ol ZagHe e
i AelEsl AUER B o 104 B9 84
o Yea, arheoR: 2R, $HYE, WeRE
7t 6% AEeAS e
B, o] B9 BeAe AstEY M 2
Fee PR B FHYES AHER £ £ B
4 AT TAR) Ao ek, H 59 Al
Fst 39 WAEY haolgleh. webA ofag
NG He Bl P = A4 QoH YIRS
WAeke Wast ok

of,

=2 of 4r

Table 5. Reference set and benchmarking in VRS

2012 2013 2014 2015 2016

* £3 EISED
swong | 2.5 [ [T 2 s | s
2012 | 2013 | 2014 | 2015 | 2016 efficiency | 748 |77 o7 g [568] 68
1, 3, 1, 2, weak _ _ _ _ B
DRS 4,6 4,7 147 7 7 efficiency
Economies . 1, 3, 2, 3,
CRS|2 7,813,58[2 3, 5|1,25]| 1,5 inefficiency 1,2 4,7 4,7
of scale 4, 6 4,7
RS | 5 6 | 68 |3% |23 2017 | 2018 | 2019 | 2020 | 2021
’ 6,8 |4, 6 8
2017 | 2018 | 2019 | 2020 | 2021 Strong 4, 5% 1, 2, 4,5, |2, 4% 5%|1, 2, 4%
xS T2 S 6 T2 s 23, efficiency 6, 8 | 4* 5 8| 7, 8" 6, 8* 5, 8
3,7 ’ 3.6 et 6.7 weak ~ B ~ ~ ~
Economies efficiency
CRS|5 6,82, 45[4,5 8|45 8|1,4,8 1.2 1.2
of scale inefficiency 3' 7’ 3,67 3' 6 1,3,7(36,7
IRS 4 1,78 7 2, 6 5 Note:
1) 1 is Gyeonggi-do, 2 is Gangwon-do, 3 is North

Note: 1 is Gyeonggi-do, 2 is Gangwon-do, 3 is North
Chungcheong-do, 4 is South Chungcheong-do, 5 is North
Jeolla-do, 6 is South Jeolla-do, 7 is Gyeongsangbuk-do, 8 is

South Gyeongsang-do

Chungcheong-do, 4 is South Chungcheong-do, 5 is North
Jeolla-do, 6 is South Jeolla-do, 7 is Gyeongsangbuk-do, 8 is
South Gyeongsang-do

2) * is Benchmarking Targets
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Table 6. Productivity growth Analysis Results

(©)

EC TC M

T1(2012~2013) 1.026 1.054 1.082
T2(2013~2014) 0.966 1.047 1.011
T3(2014~2015) 1.009 0.9601 0.969
T4(2015~2016) 0.98 0.915 0.896
T5(2016~2017) 1.034 1.047 1.083
T6(2017~2018) 0.996 1.091 1.087
T7(2018~2019) 0.972 1.03 1.001
T8(2019~2020) 0.993 1.075 1.067
T9(2020~2021) 1.03 1.014 1.044

Mean 1 1.025 1.025
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Table 7. Productivity growth Analysis Results

EC TC M
1 1.004 1.024 1.028
2 0.997 1.022 1.019
3 0.989 1.021 1.01
4 1.012 1.03 1.042
5 1.002 1.019 1.022
6 1.01 1.024 1.034
7 0.988 1.028 1.016
8 1 1.029 1.029
Mean 1 1.025 1.025

Note: 1 is Gyeonggi-do, 2 is Gangwon-do, 3 is North
Chungcheong-do, 4 is South Chungcheong-do, 5 is North
Jeolla-do, 6 is South Jeolla-do, 7 is Gyeongsangbuk-do, 8 is
South Gyeongsang-do
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