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Virtual water analysis for Beijing based on input-output model

LIU Yating, WANG Saige, CHEN Bin"
School of Environment, Beijing Normal University , Beijing 100875, China

Abstract: Urban water consumption has increased along with growing urbanization and the rapid development of industry
and agriculture. Water resources shortage has been a strict constraint for sustainable urban development. Accounting for the
water embodied in trade or final demand can provide a new perspective for urban water consumption. In this paper, we
proposed an urban virtual water accounting framework to calculate the water use coefficient, virtual water consumption and
virtual water trade volume based on input-output (10) analysis. We used the 10 table of Beijing in 2012 and sectoral water
consumption to study the sectoral virtual water consumption and virtual water flows among sectors. The results show that
Beijing is a net importer of virtual water, importing 6.77X10° m’, equal to 82% of the total virtual water in 2012 (8.25x10’
m’). Agriculture (Ag) and manufacturing (Ma) are the main import sectors. The export structure of Beijing needs to be
adjusted due to its huge virtual water exports, which accounted for 79.9% of the final demand, whilst 85.04% virtual water
consumption was used for final demand, and, agricultural products create only 1% economic benefits with 6.7% virtual
water consumption. These results indicate that Beijing benefits little from the large amount of virtual water exports, and the
exports of virtual water-intensified products should be reduced. The main outflow-inflow pairs, including Ag-Ma, Ag-Se and

Ma-Co, could be critical pathways for the reduction of indirect urban water consumption.
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Table 1 Compilation of sectors in the urban system
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Table 2 Input-output table for Beijing’s water consumption
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Fig.1 The topological relations of urban virtual water indicator framework
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Table 3 Main results of virtual water based on IOA in Beijing
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Fig.2 Virtual water use coefficient at the sectoral level of Beijing
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(25.3%) , A FA P I L% A B BE LK T HE (23918 9.1%, 26.4% ) Bl TARMR I 2 5 (8 (43 5 M 1.
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Table 4 Proportion of final demands and their corresponding proportion of virtual water consumption

AR RIETE IR R PR BUIE 2%

2 WAL u] 2
Wil Rural household ~ Urban household Government 7 ZISﬁ/EE i i
Sectors . K . Capital stock Export Total
consumption consumption consumption
TR A9 Final demands proportion
A\ Agriculture 0.015 0.337 0.007 0.011 1.009 1.379
gl
V. Mining 0.015 0.005 0 0.041 17.087 17.148
il . Manufacturing 0.186 2.450 0 1.106 41.499 45.240
t=]
=i
%ﬂf‘mﬂk 0.017 0.138 0 0.006 2.485 2.646
Electricity and gas supply
JKHERE Ml Water supply 0.001 0.014 0 0 0 0.015
@50 Construction 0.006 0.109 0 4.125 0.002 4.242
A2 V. Transport 0.009 0.182 0.063 0.021 3.706 3.981
k%5l Services 0.211 3.207 4.884 2.935 14.111 25.348
S Total 0.460 6.442 4.953 8.245 79.900 100.000
ALK Y T HSWJ Virtual water consumption proportion
Al Agriculture 0.101 2.224 0.044 0.073 6.667 9.108
g
H\l. Mining 0.023 0.008 0 0.063 26.336 26.430
13 b Manufacturin, 0.175 2.305 0 1.040 39.046 42.567
g
SR
EETAT mik 0.018 0.153 0 0.006 2.751 2.929
Electricity and gas supply
JKHERE Al Water supply 0.007 0.107 0 0 0.002 0.116
A5 Construction 0.005 0.093 0 3.521 0.002 3.621
283l Transport 0.011 0.214 0.074 0.025 4.364 4.689
45k Services 0.088 1.334 2.031 1.220 5.867 10.540
S Total 0.428 6.438 2.149 5.950 85.035 100.00
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Fig.3 Proportion of final demands and its corresponding proportion of virtual water consumption
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