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Abstract The World Economic Forum has included Water-Energy-Food among the three major risk groups
in the world, and Water-Energy-Food is related to the development strategies of countries and the lives of
their citizens. This study calculates the combined Water-Energy-Food use efficiency in China for 2011-2020
based on the SBM-Malmquist index. The results show that the overall combined Water-Energy-Food efficiency
in China is low, but shows an upward trend. There is a clear variability in the combined Water-Energy-Food
utilization efficiency in China, with an overall geographic distribution pattern of East > Middle ) West. Only
Beijing and Shanghai have reached the real above effective nationwide, and all other provinces have
inefficiency between input and output. The Malmquist index of integrated Water-Energy-Food utilization
efficiency is 1.136, with an up ward trend, and technical efficiency and technological progress lead the
improvement of integrated Water-Energy-Food utilization efficiency in China at the sametime. The
Water-Energy-Food issue should be raised to a strategic level as soon as possible, and policy support should
be provided for its development. Each region should establish a cross-regional coordinating body to formulate
targeted measures according to the province's food production and water distribution, so as to promote
economic transformation from sloppy development to green development as soon as possible.
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Table 1.

Inde

Table of input and output variables

Classification Content

X

Energy . )
. Electricity consumption
consumption

W a t e r
Input |_consumption

Total water consumption

X | Grain production Food production
Number of labor | Number of countable employed
force persons
Expected output Gross national product (GDP)
Sulfur dioxide emissions
Qutput — —
Ammonia nitrogen emissions
inmex | Non-expected

Fume and dust emissions

output
P Wastewater discharge

Solid waste generation

The data for this study were obtained from the China Statistical
Yearbook (2012-2021), China Energy Yearbook (2012-2021), China
Environmental Statistics Yearbook (2012-2021), and China Labor
Statistics Yearbook (2012-2021). Hong Kong, Macau, Taiwan and
Tibet are not included in this study because of the volatility of the
data due to the data collection and statistical methods in these
regions.
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Table 2. 2011-2020 China WEF Comprehensive
Utilization Efficiency Average

Jilin 0.287 15 | Xinjiang 0.133 30
The The
0.574 0.228
East West
The
. 0.296 Average 0.373
Middle

3.2 SH Zu 2N

S WEF S ol &4 HE
5t7] 918 Malmquist A5 3] 5
A 2020¥71A] WEF £3¢F o8& 8849 Malmquist
A5 ARt 1 Foll ECe 7€ 8&40lH, TCe
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Table 3. 2011-2020 Malmquist Index of Annual
Ties in 30 Chinese Provinces

Name Mi EC | TC |Order Name Ml EC | TC |Order

Jiangsu |1.355| 1.196 | 1.162| 1 | Sichuan |1.116|1.021 [1.117| 16

Fujian [1.317] 1.203 | 1.182| 2 Henan |1.116 1.029 |1.102| 17

Shanghai

.264| 0.999 |1.268| 3 | Hainan |1.112]0.985 |1.124| 18

Beijing |1.203] 1.004 |1.199| 4 | Jiangxi |1.103|1.005 [1.103| 19

Zhejiang [1.195] 1.140 [1.079| 5 | Guangxi |1.099| 0.9838 |1.112| 20

Chongaing|1.183| 1.214 | 1.042| 6 |Shandong|1.096| 1.134 [1.139| 21

Yunnan [1.165| 1.120 [1.076| 7 | Shannxi |1.091|0.998 |1.096| 22

Tianjin |1.156) 0.920 {1.237| 8 | Gansu |1.086| 0.993 |1.094| 23

Name | Average | Order | Name | Average | Order Hunan |1.183| 1217 |1.062| 9 | Hebei |1.085| 1.016 |1.078 24
Beijing 1.000 1 Henan 0.276 16
Shangh 1,000 9 | Anhui 0272 17 Hubei |1.147|1.196 |1.095| 10 | Xinjiang | 1.070| 0.983 1093 25
al
Tianjin 0.961 3 | Hebei 0.268 18 Anhui 1140|1077 |1.084] 11| Jiin | 1.068| 0.965 [1.102| 26
Zhejiang 0.5624 4 | Liaoning 0.265 19
Jiangsu 0.482 5 | Jiangxi 0.247 20 Ningxia |1.137| 1.043 | 1.083 | 12 |Neimenggu | 1.064| 0.991 |1.075| 27
Fujian 0.476 6 | Guangxi 0.235 21
Chonadi Hoilona ) o
onggqi 0.462 . .el ongj 0222 2 Guizhou [1.135| 1.046 [1.092| 13 | Liaoning |1.064| 0.977 |1.102| 28
na 1lang
Hunan 0.459 Yunnan 0.220 23 Qinghai [1.121] 1.004 [1.113| 14 | Shanxi |1.063| 0.975 |1.003| 29
Shando Neimen
0.444 9 0.215 24
g aqu Guangdong | 1.120| 0.913 [ 1.283| 15 |Heilongjiang| 1.057 | 0.965 [1.097| 30
K 0.442 10 | Guizhou 0202 2%
ong
Hubsi 0.409 1 | Sham 0.195 % The East|1.179| 1.044 | 1.168 The West | 1.116| 1.038 |1.089
Shannxi 0.296 12 inghai 0.171 27 Th
anma Qinghai e 14 105| 1.051 | 1.003 Average |1.136| 1.044 1.119
Sichuan 0.295 13 | Ningxia 0.142 28 Middle
Hainan 0.292 14 | Gansu 0.139 29
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