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Spatial-temporal coupling coordination relationship between the security level of water-energy-food nexus system
and total factor productivity in China // WANG Heng, FANG Lan ( Northwest Institute of Historical Environment and
Socio-Economic Development, Shaanxi Normal University, Xi’an 710119, China)

Abstract: In order to study the coupling coordination development of resource system and economic system, the evaluation
index system of water-energy-food ( WEF) nexus system security was constructed, which employed TOPSIS model, DEA-
Malmquist index and coupling coordination degree model to estimate the WEF nexus system security level and total factor
productivity (TFP) as well as the coupling coordination relationship between them from the perspective of time and space of
30 provinces, autonomous regions and municipalities ( excluding Hong Kong, Macao, Taiwan ang Tibet) in China. Results
show that the spatial pattern of WEF nexus system security level in China is bipolar distribution and the comprehensive
security level is increasing year by year with the security level of food system being highest and that of water resource system
being lowest. From 2005 to 2019, TFP in China shows a fluctuating upward trend. The spatial and temporal pattern
difference in the coupling coordination between WEF nexus system and TFP is significant and the coupling coordination
degree shows an upward trend. The spatial pattern presents the spatial distribution characteristics of “high-low-high” from
south to north, while the coupling coordination shows a trend of evolution to a high-level coupling stage from time
dimension.

Key words: water-energy-food ( WEF ) nexus system; total factor productivity ( TFP); security level; coupling
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Table 3 Comprehensive scores of Chinese provincial WEF nexus system security from 2005 to 2019

LA LA
Hhy “h
2005 4F 2010 4F 2015 4F 2019 4 2005 4F 2010 4F 2015 4F 2019 4F
Bl 0.092 0.101 0.131 0.137 b 0.326 0.393 0.427 0.397
KHE 0.088 0.101 0.104 0.152 il 0. 166 0.218 0.249 0.236
L 0.330 0.380 0.406 0.325 iNE] 0.221 0.279 0.317 0.345
1LV 0.102 0.124 0.151 0.095 I 0.153 0.171 0.182 0.184
M5 0.133 0.164 0.220 0.224 ] 0.199 0.230 0.305 0.276
T 0.155 0.166 0.182 0.199 biagea) 0.168 0.246 0.134 0.162
£ 0.181 0.214 0.235 0.252 Giy)N 0.121 0.134 0.136 0.147
BT 0.142 0.213 0.284 0.359 Lyl 0.211 0.225 0.256 0.283
it 0.143 0.152 0.164 0.203 FEM 0.119 0.151 0.194 0.186
b 0.185 0.216 0.254 0.264 Pt 0.204 0.223 0.244 0.203
WL 0.173 0.211 0.204 0.191 ppg 0.089 0.115 0.134 0.131
L 0.189 0.254 0.302 0.297 H 0.081 0.099 0.134 0.134
Giye 0.204 0.233 0.204 0.212 HiG 0.538 0.484 0.400 0.524
bW} 0.204 0.312 0.258 0.264 TH 0.057 0.073 0.096 0.118
IR 0.368 0.426 0.458 0.406 B 0.253 0.271 0.261 0.265
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Table 4 Score distribution of Chinese provincial WEF subsystem security in 2019
Hh KEEF R e F R4 WETRR ‘b KB TF R G el R 4% WETRS
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BRI 0.246 0.098 0.480 pa| 0.201 0.169 0.368
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Table 5 Coupling degree of Chinese provincial WEF nexus system security and TFP in China

e e B
aby #i
2005 4F 2010 4F 2015 4F 2019 4 2005 4F 2010 4F 2015 4F 2019 4F
dbnt 0.259 0.327 0.325 0.350 b 0.513 0.434 0.396 0.358
K 0.220 0.310 0.304 0.235 e 0.585 0.646 0.626 0.539
L 0.231 0.305 0.319 0.284 iNE] 0.573 0.700 0.736 0.767
17g 0.391 0.426 0.391 0.365 IR 0.609 0.641 0. 620 0.670
M5 0.619 0.654 0.711 0.679 i} 0.668 0.723 0.750 0.733
iy 0.427 0.532 0.411 0.443 e} 0.580 0.632 0.547 0.642
RN 0.564 0.534 0.633 0. 660 Giy)N 0.474 0.424 0.516 0.658
BT 0.546 0.596 0.649 0.632 eyl 0.710 0.638 0.722 0.711
Lifg 0.264 0.316 0.407 0.364 pigll 0.565 0.534 0.645 0.596
Hw 0.401 0.449 0.526 0.396 P 0.505 0. 666 0.598 0.591
WL 0.551 0.559 0.674 0.688 ppg 0.488 0.470 0.453 0.592
L 0.630 0.627 0. 606 0.583 Hilr 0.358 0.492 0.459 0.545
by 0. 685 0.667 0. 606 0.764 Hiff 0.477 0.532 0.354 0.476
bW} 0.744 0. 690 0.751 0.730 TH 0.241 0.203 0.334 0.309
IR 0.428 0.362 0.331 0.350 B 0.630 0.636 0.653 0.657
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Table 6 Coupling coordination degree of Chinese provincial WEF nexus system security and TFP in China

A R WA R
Hhy (g
2005 4F 2010 4F 2015 4F 2019 4 2005 4F 2010 4F 2015 4F 2019 4F
dent 0.322 0.333 0.391 0.421 T 0.474 0.496 0.463 0.438
KHE 0.297 0.315 0.358 0.372 e 0.476 0.496 0.536 0.530
L 0.407 0.382 0.381 0.374 iiIEa] 0.555 0.539 0.582 0.604
1LV 0.409 0.430 0.469 0.442 IS 0.483 0.496 0.527 0.536
W5 0.511 0.595 0.655 0.652 i} 0.545 0.535 0.590 0.581
iy 0.424 0.443 0.405 0.410 e} 0.481 0.519 0.500 0.521
RN 0.496 0.528 0.499 0.522 Giy/N 0.473 0.479 0.497 0.493
IR 0.477 0.510 0.536 0. 600 Pl 0.526 0.529 0.545 0.595
i 0.320 0.343 0.392 0.415 FEM 0.457 0.500 0.533 0.541
Hw 0.449 0.438 0.492 0.459 paya] 0.550 0.524 0.570 0.562
RN 0.496 0.548 0.538 0.539 Sl 0.447 0.515 0.528 0.534
L 0.496 0.528 0.554 0.524 H 0.433 0.399 0.403 0.439
by 0.510 0.536 0.563 0.559 Hifg 0.502 0.512 0.502 0.512
bWl 0.545 0.624 0.573 0.599 TH 0.296 0.369 0.344 0.383
IR 0.442 0.448 0.420 0.427 B 0.518 0.563 0.583 0. 620
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