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Fig.1 Marginal costs’ variation in regional water resources

development and utilization
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Table 1 Water users and water consumption variation in Suzhou city from 1997 to 2007

A0y PNEPST ¢ ERCI VI TR S BT ol Sl ol

UNRE KA K PNIZN KA

VPN (fZm") (N) Ot/ m’) (fZm*) (VPN (Jt/m’)

1997 574.99 4.62 2.97 0.60 19.80 167.69 0.75
1998 575.35 4.27 2.97 0.80 20.51 162.95 0.75
1999 576.23 4.39 2.96 0.95 20.08 151.72 0.75
2000 578.17 4.75 2.92 1.15 24.58 156.27 1.60
2001 580.53 4.79 291 1.40 25.52 158.98 2.30
2002 583.86 4.88 3.11 2.00 27.20 161.55 2.30
2003 590.96 5.04 3.12 2.00 31.38 195.25 2.30
2004 598.95 5.19 3.05 2.40 36.66 202.37 2.70
2007 624.43 5.93 2.99 2.70 51.73 306.96 3.00
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Table 2 Water usage structure in Suzhou city ({Zm*,%)
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AR HB X A TR N5 3 s Table 3 The total population forecasting in Suzhou city (J7 A)
3.3 KT 2007 4F: 20104F 20204F 20304F
WIEFE 1. F4 £ 5EHIMNT 1997 42-2008 624.43 638.67 686.12 73358
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Table 4 Unit variable costs of water manufacture in Suzhou city from 1997 to 2008 It/ m*)
Ay IKBE U vl 255 EH W 55 /it
A e A e A e A R HA e
1997 (00 19400 01100 2134 goo00 388 uso 8.73 0.0065 126  0.1915
1998 0.0100 1.9400 0.1100  21.34 0.0200 3-88 0.0450 8.73 0.0065 1.26 0.1915

1999 0.0100  1.9400 0.1100  21.34 0.0200 388 0.0450 8.73 0.0065 1.26 0.1915
2000 0.0100  1.5300  0.1200 18.40 0.0300 460 0.0750 11.45 0.0078 1.20 0.2428
2001 0.0100  1.5300  0.1200 18.40 0.0300 4.60 0.0750 11.50 0.0078 1.20 0.2428
2002 0.0100  1.5300  0.1200 18.40 0.0300 460 0.0750 11.50 0.0078 1.20 0.2428

2003 0.0100  1.4800  0.1300 19.34 0.0400 595 0.0750 11.16 0.0078 1.16 0.2628

2004 a0 121800 00300 1217 00400 374 oesy 796 00085 0.80 03935
2007 ya000 174100 01400 1209 00400 348 00850 740 00085 074 04735
2008 (5000 174100 01400 1219 00400 348 00850 740 00085 074 04735
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Table 5 Unit fixed costs of water manufacture in Suzhou city from 1997 to 2008 (JG/m*)
Ay TR EIpES TIEGE " 53k PN 2k H A M A1l
L ARA 7T IEGT a2 Y12

WA A L A o opA R AR R
1997 0011 213 0210 4075 000085 0.6 0081 1572 0021 407 032385 051535

1998  0.011 2.13 0.210  40.75  0.00085 0.16  0.081 15.72  0.021  4.07 0.32385 0.51535

1999  0.011 213 0210 40.75  0.00085 0.16  0.081 1572 0.021  4.07 0.32385 0.51535

2000  0.015 230  0.250

w
3
3%
D

0.00150 023 0.100 1533  0.043  6.59 0.40950 0.65230

2001 0.015 230 0250 3833  0.00150 0.23 0.100 1533  0.043  6.59 0.40950 0.65230

2002  0.015 230 0250 3833  0.00150 0.23  0.100 1533  0.043  6.59 0.40950 0.65230

2003  0.015 223 0250 37.19 0.00150 022 0.100 14.87  0.043  6.40 0.40950 0.67230

2004 0.018 1.68 0450 42.12  0.00200 0.19 0.150 14.04  0.055 5.15 0.67500 1.06850

2007  0.018 1.57 0450 39.18  0.00200 0.17  0.150 13.06  0.055 4.79 0.67500 1.14850

2008  0.018 1.57 0450 39.18  0.00200 0.17  0.150 13.06  0.055 4.79 0.67500 1.14850
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AStudyon Prediction of Urban Water Prices
Based on the Marginal Cost Methodology

LI Cuimei"?, TAO Tao',LIU Suiging'

(1.School of Environmental Science and Engineering, Tongji University, Shanghai 200092, China;
2.department Of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: Reasonably formulating urban water prices is an important issue related to sustainable
development of urban water resources. Water scarcity is one of the serious problems needed to be
addressed urgently. Formulating water prices can be considered a promising way for coordinating
water allocation and thus must be justified in a rational way. This paper aims to examine the
long-run marginal cost of water price forecasting models by separating the fixed cost from the
variable cost. A water variable cost mathematical model was constructed by applying the
transcendental logarithmic production function (translog). The price elasticity of water demand was
estimated with household-level data and the secondary industry-level data. The Shepard lemma
was introduced to establish the marginal cost of urban water price forecasting methods involved in
the translog function model. The proposed method was applied to Suzhou City, Jiangsu Province,
offering the marginal cost of urban water price predictions. First, the water demand was forecasted
to project water usage in different periods of time. Second, the population of water use was
projected and analyzed. Third, the water structure was analyzed, indicating different types of water
structures. Fourth, the water unit cost was analyzed. Fifth, the parameters of the model were
derived. The final step was water price forecasting. By analyzing data regarding water usage
structure, water users and water consumption variations, unit variable costs of water manufacture,
unit fixed costs of water manufacture in Suzhou City from 1997 to 2008, it was projected that the
domestic water price is 4.71 yuan/m’ and the second industrial water price is 6.5 yuan/m’ in Suzhou
City in 2010. Results indicated that first, although the forecasted prices are slightly higher than
current water prices, they are basically consistent with the growing trends in water scarcity.
Second, current water prices may be lower than reasonable water prices. With increasing water
resources scarcity, it is suggested that the water price must be increased accordingly. Research on
and applications of mathematical models are critical ways to formulate reliable water prices. It was
also found that due to the possibility of the choice of endogenous utility price structure, obvious
differences in the elasticity across price structures may be resulted from a behavioral response to
price structure, or to underlying heterogeneity among water utility service areas in Suzhou City.
The water price forecasting model could be widely applied to different cities, and provides a
theoretical basis for urban water price forecasting.

Key words: Water price; Marginal cost; GMM; Model; Forecasting
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