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Calculation of energy-water utilization efficiency and resource pressure in Beijing-Tianjin-Hebei region / HONG
Siyang', WANG Hongrui’, LIANG Junfen', FANG Wei' (1. Institute of Agricultural Economics and Information,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2. Bejjing Key Laboratory of Urban Hydrological
Cycle and Sponge City Technology, College of Water Science, Beijing Normal University, Beijing 100875, China)
Abstract; Based on the multi-scale input-output method, the three-scale embodied water intensity and embodied energy
intensity of each sector in the Beijing-Tianjin-Hebei region were calculated, source-to-sink flow characteristics of embodied
water and energy were analyzed, and the water-energy indirect consumption pressure indexes were constructed to
quantitatively analyze the resource pressure caused by trade. The results show that the average embodied water intensities of
the whole sectors in Beijing, Tianjin, and Hebei were 69.90 m’/10 000 yuan, 68.51 m’/10 000 yuan, and
103. 13 m’ /10000 yuan, respectively. The average embodied energy intensities of the whole sectors in Beijing, Tianjin,
and Hebei were 28. 58 GJ/10 000 yuan, 22.84 GJ/10 000 yuan, and 38.29 GJ/10 000 yuan, respectively. Resource
utilization efficiency was highest in Tianjin and lowest in Hebei. Limited by resource endowment conditions, Beijing and
Tianjin tended to absorb raw products and final consumer products, and the decoupling development of their economy and
resource benefited from the transfer of production of resource-intensive products to other provinces. Hebei provided a
guarantee for the resource security in Beijing and Tianjin. The alleviating effect of embodied water trade on water pressure
of each sector in Beijing and Tianjin was significantly stronger than that in Hebei, and the alleviating effect of embodied
energy trade on energy pressure of each sector in Beijing was significantly stronger than that in Tianjin and Hebei. In the
Beijing-Tianjin-Hebei region, the impact of embodied water trade on energy pressure was significantly lower than the impact of
embodied energy trade on water pressure, and the water consumption of energy plays a leading role in the energy-water nexus.
Key words: water and energy; resource intensity; resource pressure; multi-scale input-output method; Beijing-Tianjin-

Hebei region
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Fig.1 Flow characteristics of embodied resource
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Table 1 Embodied water intensity and embodied energy intensity in all sectors in Beijing-Tianjin-Hebei region

/(m’ -

-1)

/ /(GJ - ) /
(m? - - (GJ - )
s 254. 95 88.49  134.67  478.12 6.75 1.20 15.96 5.97 23.13 1.09
s2 1.76  42.74 7.56 52.06 48.81 4.39 107. 01 5.65 117.05 0. 80
S3 5.93 51.13 25.66 82.72 9.30 0.02 19. 51 12.70 32.22 0. 83
s4 12.84  134.38 5.42 152. 64 47.09 0.26 73.73 16. 36 90. 35 2.94
S5 2907.86  54.86 13.89  2976.61 12. 10 0.03 22.62 3.36 26.01 64.26
s6 5.83 51.09 11.85 68.77 11.47 0.01 28. 04 3.87 31.91 0.94
s7 4.41 28.56 10. 07 43.04 4.62 0.01 11.32 2.82 14. 14 0.47
s 330. 15 75.97 24.17  430.29 5.31 3.77 9.30 3.83 16.90 1.24
s2 2.85 18. 36 6.17 27.39 11.98 51.77 8.92 4.18 64. 87 0.42
S3 10. 43 46. 04 18. 00 74.47 7.45 5.05 11.61 5.02 21.69 0. 80
s4 18.19  57.68 8.37 84.24 17.75 7.10 25.40 3.89 36.38 1.53
S5 1562.09 1322.28 5.97  2890.33 14. 28 1.05 22.43 2.02 25.51 62.93
s6 4.08  42.53 7.15 53.77 8.88 1.93 19.43 3.12 24.48 0. 80
s7 6.38 37.65 7.69 51.72 4.01 3.04 8. 00 1. 60 12. 64 0. 66
sl 325. 16 32.81 577  363.74 3.63 5.40 8. 60 0.43 14. 43 0.79
s2 17. 41 35.85 2.94 56.20 18. 99 48. 69 26. 62 2.35 77.67 1.01
3 38.24 5203 4.55 94. 83 11.59 12.10 26.61 1.90 40. 61 1.24
s4 79.24  85.56 1.20 166. 01 29.29 35.07 56.41 1.07 92.56 3.40
S5 5555.39  537.85 0.94  6094.18 10. 53 5.50 19.71 0. 46 25.67 124. 00
s6 17.53 48.19 2.08 67.80 9.19 20 21.13 1.39 30.72 1.20
s7 13. 68 31.53 1.12 46.34 4.74 3.90 11.99 0.27 16. 15 0.71

- 105 -



o 28.58 GJ/ \22.84 GJ/ 38.29 GJ/ ,

, o s 0.97% |
s s 34.62% 36.43% , (1.17 x 10" 1))
(2.74 x 10" ), (1.05 x
o ’ 1017 J) 1) )
, 10.75 m*/ , ,
(10.63 m’/ ), (7.09 m*/ ), .
,S2 4 , .
3.1.2 (1.22GJ/ ), (0.86 GJ/ ),
1 , (0.81G)/ ),
D2 4 s s o
S2 sS4 N ,S5 .
( ) o
( ) ’® S4 3 2 113 _ ”
S3 3.2.1
;3S7 o

Fig.2 Source and sink of embodied water in Beijing-Tianjin-Hebei region
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Fig.3 Source and sink of embodied energy in Beijing-Tianjin-Hebei region
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Table 2 Water stress indexes and energy stress indexes in all sectors in Beijing-Tianjin-Hebei region

Iy Iy Iy, Iy Ig Ty
S1 0.2354 0.3258 0. 0009 0.0000 0.1240 -0.0018
S2 0.0021 0.0059 0.0006 0.0000 0.1017 -0.0057
S3 0.0759 0.4408 0.0395 0.0000 6.2448 0.0498
S4 0.0460 0.1673 0.0513 0.0268 5.3653 0.0857
S5 0.4051 0.4088 0.0010 0.0000 0.0731 0.0018
S6 0.0000 0.5102 0.0937 0.0000 9.6205 0.2544
S7 0.1443 0.7957 0.0540 0.0000 6.9896 0.1235
Sl 0.3556 0.4225 0. 0026 0.0000 0.0197 0.0014
S2 0.0052 0.0128 -0.0203 0.0000 0.0229 0.0001
S3 0.1178 0.6029 0.0547 0.0000 0.4440 0.0080
S4 0.0320 0.1304 0.0276 0.0008 0.1235 0.0051
S5 0.1520 0.2586 0.0010 0.0000 0.004 4 0. 0062
S6 0.0000 0.2256 0.0421 0.0000 0.3324 0.0095
S7 0.0426 0.3819 0. 0056 0.0000 0.1076 0.0097
Sl 0. 6068 0.4259 -0.0002 0.0000 0.0000 -0.0024
S2 0.0123 0.0532 0.0098 0.4455 0.6838 0. 0063
S3 0.0404 0.0748 -0.0001 0.0000 0.4772 -0.0074
S4 0. 0544 0.1144 0.0149 0.0098 0.3486 0.0102
S5 0.0994 0.1079 0. 0001 0.0000 0.0014 0.0015
S6 0.0000 0.0380 0.0033 0.0000 0.0744 0.0057
S7 0.0161 0.0790 0.0030 0.0000 0.0760 0.0087
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