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Abstract Agricultural production in some parts of China is still affected by the 'small farmer economy’,
and agricultural production efficiency is low because it remains rooted in the essence of the 'small
farmer economy'. Improved agricultural production efficiency plays a central role in agricultural
development. Agricultural production efficiency levels directly reflect the level of development of local
agriculture, and thus, improvements in agricultural production efficiency are key to realizing sustainable
agricultural development. Liaoning is a major food production base in China and has great potential for
agricultural development. In this study, we analyze the efficiency of agricultural production in Liaoning
Province. To this end, agricultural productivity changes in 14 cities in Liaoning Province were evaluated
using the Malmquist model and data from the Chinese Statistical Yearbook from 2011 to 2020. The
results showed that overall MPI has remained at a relatively low level for 10 years. Average technology
efficiency and change indices revealed a reverse development trend and relatively low scale and
technology efficiencies. In addition, the study confirms that technological development was the leading
cause of an annual increase in agricultural production efficiency. Liaoning should increase the input of
agricultural technology, strengthen government support, and increase its active involvement in
agricultural production. Measures and suggestions for improving agricultural production efficiency in
Liaoning Province were presented based on the results obtained.
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Table 1. Agricultural status of Liaoning provinc(RMB)
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agricultural fertili . . . Grain

Year employment er(t‘ii)z er (if;) res(eérg)mr p rod(;;non production
(w) (wt)

2011 663.6 144.5 4,356.1 906 1,213.17 2,192.5
2012 660.0 146.8 4,361.3 889 1,621.34 2,502.1
2013 652.0 151.8 4,260.0 911 1,723.24 2,407.3
2014 655.8 151.5 4,273.4 833 4,643.07 1,980.3
2015 659.7 152.1 4,298.3 803 4,828.27 2,091.9
2016 675.2 1483 4,209.7 798 4,237.51 2,246.9
2017 684.3 145.5 4,171.5 781 3,846.10 2,330.8
2018 685.5 145.0 4,207.2 795 4,049.40 2,192.8
2019 1,184.6 145.0 4,217.2 768 4,365.20 2,430.1
2020 1.146.9 137.5 4,287.9 776 4,556.30 2,338.5
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Table 2. A study on the efficiency analysis of

TFP=TECI*TCI agriculture
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Table 3. Agricultural production efficiency index of
Liaoning Province

Factor Variable name

Agricultural employment

Application amount of chemical fertilizers,
Crop sowing area,

Water conservancy facilities(reservoir)

Input factor

Gross agricultural product,

Output factor Gross food product
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Table 4. Variation and decomposition of agricultural
Malmquist index in Liaoning during 2011-

2012

Keyword TECI TCI PECI SECI MPI
ShenYang 1.000 1.300 1.000 1.000 1.300
DalLian 1.000 1.216 1.000 1.000 1.216
AnShan 1.059 1.111 0.938 1.129 1.176
FuShun 1.085 1.155 1.050 1.033 1.253
BenXi 1.000 1.188 1.000 1.000 1.188
DanDong 1.033 1.123 0.952 1.085 1.161
JinZhou 0.967 1.116 0.965 1.003 1.079
YingKou 1.022 1.126 1.015 1.007 1.151
FuXin 1.000 1.134 1.000 1.000 1.134
LiaoYang 1.000 0.799 1.000 1.000 0.799
PanJin 1.000 1.110 1.000 1.000 1.110
TieLing 1.000 1.095 1.000 1.000 1.095
ChaoYang 1.000 1.128 1.000 1.000 1.128
HuLuDao 1.177 1.049 1.200 0.981 1.235
Average 1.023 1.112 1.007 1.016 1.138

Notes : TECI: Technical efficiency change index:
TCI: Technological change index;
PECI: Pure technical efficiency change index:
SECI: Scale efficiency change index;
MPI: Malmquist Productivity Index.

Table 5. Variation and decomposition of agricultural
Malmgquist index in Liaoning during 2017-

2018

Keyword TECI TCI PECI SECI MPIT
ShenYang 0.930 1.055 1.000 0.930 0.981
DaLian 1.000 1.007 1.000 1.000 1.007
AnShan 0.888 1.030 0.878 1.012 0.915
FuShun 0.943 1.015 0.946 0.996 0.957
BenXi 1.000 0.999 1.000 1.000 0.999
DanDong 1.006 1.045 1.037 0.970 1.051
JinZhou 0.962 1.095 1.009 0.954 1.054
YingKou 0.986 1.003 0.971 1.016 0.989
FuXin 1.055 0.984 1.095 0.963 1.038
LiaoYang 1.000 0.711 1.000 1.000 0.711
PanJin 1.000 1.067 1.000 1.000 1.067
TieLing 0.946 0.887 1.000 0.946 0.839
ChaoYang 1.000 1.025 1.000 1.000 1.025
HulLuDao 0.990 1.079 0.989 1.001 1.067
Average 0.978 0.995 0.994 0.984 0.973

Notes : TECI: Technical efficiency change index:
TCI: Technological change index;
PECI: Pure technical efficiency change index:
SECI: Scale efficiency change index:
MPI: Malmquist Productivity Index.
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Table 7. Mean value of Variation and decomposition
of agricultural Malmquist index in during
14 cities of Liaoning during 2011-2020

273, 27] B EAol= Bo| WA FR3 A9l .
. equ
7%01] 7]__‘5_ 7]?.1’ Eo} %% & A]—o] —‘"ZH 01,11] 9% Regions TECI TCI PECI SECI MPI ence
HE 'FXul 2 Qlst vt o g Qlg] A9 wWiul Ho Shenyang | 0.963 | 1.094 | 1.000 | 0.963 | 1.053 | 9
L=ZE uE)r) el B dl s x)29] 31t Dal}ilan 1.000 | 1.103 | 1.000 | 1.000 | 1.103 | 2
- _ _ - Anshan 0.972 1.102 0.959 1.013 1.071 8
Q]o] o yo] 71AKAEe] Alzkst odske =Q35)
Aoz 2019¢9] 714819 R FE 8% Fushun | 0.995 | 1.116 | 0.986 | 1.008 | 1.110 | 1
[Qlo=m Tttt a8} o]3 2020do= A A9l Benxi | 1.000 | 1.099 | 1.000 | 1.000 | 1.099 | 3
%_g__/_]\_ /\gilxl—lﬂﬁ]rx]!]\_ﬂ— QE‘_ Eya ] Eo]\:ﬂ E}:_Q_ O/\ég] Dandong | 1.014 1.081 1.013 1.001 1.097 4
%__%] /%]ﬂ_/go] E]—/\] /g__,v_\_o}_L_ E]:] S g ]»3E _/'\_ %qu_ Jinzhou 0.961 1.092 0.998 0963 1‘049 10
Yingkou | 0.996 1.103 0.999 0.997 1.099 3
Fuxi 0.975 1.016 0.991 0.984 0.991 12
Table 6. Variation and decomposition of agricultural - = n 3(7); T8 1(9)(9)0 1(9)00 ! (9)98 .
Malmquist index in Liaoning during 2011- 1aoyans | - 07 - - 07
2020 Panjin 1.000 1.091 1.000 1.000 1.091 5
Tieling 0.987 1.029 1.000 0.987 1.015 11
Year TECI TCI PECI SECI MPIL Chaoyang| 0.973 1.106 1.000 0.973 1.076 7
T1(11-12) 1.023 1.112 1.007 1.016 1.138 Huludao 1.000 1.070 1.001 0.998 1.070
T2(12-13) 0.983 1.030 0.996 0.988 1.013 Average 0.988 1.084 0.996 0.992 1.071
T3(13-14) 0.931 1.689 0.942 0.987 1.572 Notes : TECI: Technical efficiency change index;
T4(14-15) | 0.967 | 1.118 | 0988 [ 0.978 | 1.081 ggél Tgchﬂolog}jcal Thé}?ge index;j .
- . Pure technical efficiency change index;
T5(15-16) 1.027 0.999 0.999 1.028 1.026 SECI: Scale efficiency change index:
T6(16-17) | 1.027 | 0.990 | 1.032 | 0996 | 1.017 MPI: Malmquist Productivity Index.
T7(17-18) 0.978 0.995 0.994 0.984 0.973
T8(18-19) 1.044 0.872 1.015 1.028 0.910
T9(19-20) 0.921 1.112 0.995 0.926 1.024
Average 0.988 1.084 0.996 0.992 1.071 3 b2 =
Notes : TECI: Technical efficiency change index: =
TCI: Technological change index;
PECI: Pure technical efficiency change index; o
SECI: Scale efficiency change index; = ﬂ?_ ]}\_P:‘ Cal EFiu}g % }\“/\]"Q_g./] Zﬂ
MPI: Malmquist Productivity Index. 1:(13]—91—_% M g]_ ] _r]o]_o:‘l g];_Q_u/H LH 147H E/\]«] l.-_ﬁ
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