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Measurement of total factor agricultural water efficiency and
analysis of influential factors in Jing-Jin-Ji area

ZHAO Jiang, MENG He, GONG Jing”

(Institute of Agricultural Scientech Information. Beijing Academy of Agriculture and Forestry Sciences, Beijing, 100097, China)

Abstract The problem of water shortage is very serious in Jing-Jin-Ji area. Improvement of agricultural water use
efficiency has great significance to realize the coordinated and sustainable development of Jing-Jin-Ji area. Super SBM-
DEA model is used to measure the total factor agricultural water efficiency (TFAWE) of Jing-Jin-Ji area from 2000 to
2013. Panel Tobit model is then adopted to examine the effects of natural conditions, water conservancy facilities,
agricultural production and social and economic conditions on TFAWE. The results show that although the TFAWE of
Jing-Jin-Ji area is higher than the national level, there is still room to improve. Among the Jing-Jin-Ji area,Hebei province
has the biggest potential of agricultural water-saving. The cooperative protection of agricultural water and the sharing of
water-saving technology sharing in Beijing, Tianjin and Hebei should be strengthened in the future. The proportion of
underground water in water structure and price index of agricultural means of production display a significant positive
impact on TFAWE, while the reservoir capacity, the proportion of animal husbandry and fishery in gross agricultural
output value, the average cultivated land area, per capita annual net income of rural households and rural labor force
quality show a significant negative impact on TFAWE in Jing-Jin-Ji area.
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Table 1 The TFAWE of Jing-Jin-Ji area and the nation

Y35 B JT Decision making units

A
Year B K el I b X 2 [H
Beijing Tianjin Hebei Jing-Jin-Ji area The nation

2000 1. 00 1.09 0.81 0. 84 0.56
2001 1. 00 1. 40 0.84 0. 88 0.56
2002 1. 00 1. 11 0.77 0. 81 0.48
2003 1.04 0.96 0.69 0.73 0. 47
2004 1.13 0. 89 0.70 0.74 0. 45
2005 1.26 0. 80 0.71 0.74 0.47
2006 1.28 0.78 0.70 0.72 0.45
2007 1. 34 0.74 0.70 0.72 0. 46
2008 1.27 0.79 0.75 0.77 0. 46
2009 1.28 0.78 0.73 0.75 0. 45
2010 1.09 0.92 0.73 0.76 0.46
2011 1.18 0. 85 0.73 0.75 0.44
2012 1. 30 0.77 0. 66 0.69 0. 39
2013 1. 39 0.72 0.68 0.70 0.39
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Fig. 1 Box plot of the TFAWE in Jing-Jin-Ji area and the nation
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Table 2 Relevant influential factors and effect assumptions
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Code Variable and description Data source Effect assumptions
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Note:In effect hypothesis, + indicates that the index is positively correlated with the TFAWE and — indicates that the index is negatively

correlated with the TFAWE,
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Table 3 Estimation results of influential factors of

TFAWE by panel Tobit model

EAIES S B3 Z 18 P{a
Influential factor Coefficient Z value P value
LN(PW) —0. 087 —1.172 0. 241
LNC(YW) 0.0351 0.329 0.742
GW 2.032™ 3.591 0. 000
LN(RE) —0.677" —4.197 0. 000
WS 0. 0486 0.48 0.631
FV 0.0254 1. 272 0.203
SF —1.407" —2.259 0.024
PL —4.733" —4.123 0. 000
HR —0.313" —1.873 0.061
PR 0.484 ™ 2.021 0.043
LN(INC) —0.735" —2.68 0. 007
Constant 11. 98" 4. 456 0. 000
Log likelihood 44,098 82
Wald chi® 267,45 / 0. 000
TEe o Lo Bl oo 53 SIRORAE 1096 .5 %0 F1 1% (/K7 [ B3

Note; % , ¥x and x*xx represent the significance at the level of 10%,

5% and 1%.
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