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ABSTRACT
A unique model of resources consumption drag of urbanization is developed by employing the neo-classical production
model and the urbanization relation model. By using this model, it is viable to estimate the resources consumption drag,
measured as the reduced speed of urbanization from resources consumption and environmental services. In terms of
reduced urbanization process, the aggregated and disaggregated effects from some crucial resources, such as energy,
land and water, are calculated and presented. The results show that the drags from energy consumption, land and water in process of China’s urbanization are 0.1061, 0.0036 and 0.1914 percent point respectively and the aggregate drag
arrives 0.3010 percent point. With the increasing population and the developing urbanization process in China, the
constraints of resources, water and energy in particular cannot be eliminated and the drags will be enhanced and hence
the pressure of further urbanization process is still a relatively serious problem.
Keywords: Urbanization, Rresources Consumption Drag, Economic Growth Model, Urbanization Relation Model

1. Introduction
Natural resources, pollution, and other environmental
considerations are absent from the Solow model [1].
However, since Malthus made his classic argument, many
people started to believe these considerations are critical
to the possibilities of long-run economic growth [2]. For
example, the amount of oil and other natural resources on
earth are fixed. This could mean that any attempt to seek
a perpetually rising output will eventually deplete those
resources, and such move will therefore fail. Similarly,
the fixed supply of land may become a blinding constraint on our ability to produce [3]. Increasing output
may generate an ever increasing stock of pollution that
will suspend the exploitation growth. How do natural
resources and environmental limitations affect long-run
growth? Without the existence of property rights of the
notably natural resources, land and those for which there
are not notably pollution-free air and water, it will be an
important constraint on future production. Therefore, it is
becoming increasingly appropriate to view the economic
system as a growing subsystem within the ecological
system instead of an independent one with more or less
infinite access to input and output. The cost of environCopyright © 2010 SciRes.

mental constraints on welfare is labeled the environmental drag [4]. The overall environmental drag can affect economic growth and total welfare in different proportions. Earlier economic studies have provided valuable theoretical contributions to the understanding of
how the environment constrains economic development.
For instance, Dasgupta and Heal showed that when taking account of a drag from nonrenewable resources, a
steady state growth path only existed when the nonrenewable resource was essential in production [5]. Nordhaus made use of the expanded Cobb-Douglas function
as a tool to estimate the growth drag constrained by resources and land in the U.S. He argued that the value was
0.0024 [6]. Tahvonen and Kuuluvainen showed that a
steady state economic development path with pollution
was only possible in the case of a relatively low discount
rate [7]. Xue et al. studied the drag of economic growth
because of land constraints in China. The calculated result of the drag was about 0.0175 per year [8]. Xie et al.
estimated the drag of economic growth because of land
and water constraints in China, and they found that the
drags from the water and land were 0.0014 and 0.0132
respectively, and the aggregate drag was 0.0146 [9].
NR
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Urbanization is perhaps one of the most important
human activities in recent years all around the world [10].
However, this situation is heterogeneous all around the
globe [11]. Rapid urbanization is often the cause of
enormous pressure on rural and natural environment. One
the one hand, continuous aggregation of urban population has largely contributed the increase of the natural
resources such as water, land, energy, and mineral resources [12]. On the other hand, urbanization process has
been restricted due to scarcity of natural resource and
environmental pollution. Obviously, there is a tight relationship among exploitation and utilization of natural
resource & environment and urbanization, ant it can be
depicted in the climbing slope model of urbanization [13].
As shown in Figure 1, during the ascending process of
urbanization, the socio-economic system has its own
gravitation (G). Correspondingly, the natural resources
and environmental system gives a holding power (N) to it.
In the direction which urbanization moves forward, a
driving force (F) and a resisting force (f) exist. The driving force includes the pulling force from the demand of
urbanization and the pushing force from the supply outside; the resisting force is the friction between the urbanization system, the natural resources system, and the
environmental system, which can be expressed by the
arithmetic product of the holding power (N) and the friction coefficient (u). The above forces are all composite
forces. During a certain period and in a certain area, if
natural resources are the shorter, the maximum of the
holding power (N) will be mainly decided by the natural
resources carrying capacity (NRCC). On the other hand,
the pressure which urbanization system places on natural
resources system is tremendous when compared with the
resources carrying capacity, while the pressures that urbanization system gives to other resources system is
small when compared with other natural resources carrying capacity. Consequently, we can consider that the
friction resources system gives to the urbanization system is by far the largest and the friction that other resources system gives to the urbanization system is near
zero. Subsequently, the resisting force on urbanization is
mainly decided by the NRCF. Therefore, to accelerate

the urbanization process and realize the sustainable utilization of natural resources, quantitative method and empirical study on the resource consumption the drag of
urbanization should be constructed and perfected.
China has witnessed fast urban growth over the past
decades. From 1978 to 2008, the number of cities increased from 193 to 661. The number of towns with administrative systems increased from 2,173 to 19,369
during the same period. The total urban population
jumped from 170 million to 577 million and the percentage of urban population went up from 17.9% to 45.68%.
Especially in the 1990s, China experienced a rapid urbanization. As urbanization is still in process, it will be
inevitably accompanied by dramatic increases in the
consumption of water, land, energy and mineral resources. Domestic water demand due to growth and living standards has gradually led to a shortage of water in
China [14]. Water crises occurred in over 400 Chinese
cities in 2000, and in Northern China water consumption
of each person has dropped to half of that in Egypt [15].
Varis and Vakkilainen identified great water-related
challenges in the coming decades [16], and Ren et al.
revealed that rapid urbanization corresponded with fast
degradation of water quality [17]. The processes of agricultural restructuring, rural industrialization and rapid
urbanization in China since the 1990s have led to a new
trend of massive farmland loss for the benefits of market
farming and non-agricultural developments. To explore
the impact of natural resources on urbanization, it is necessary to take land, water and energy as crucial natural
resources, to calculate the resource consumption drag in
China’s urbanization.

2. Theoretical Models
2.1. Neo-Classical Production Model
To investigate the effects from natural resources since
economic growth, we used the framework proposed by
Romer [3]. The framework is based on the neo-classical
production model where capital, labor, energy, land and
water resource are treated as the separate inputs [8-9].
That is:
1- -   

Y  t  = K  t  R  t  T  t  W  t   A  t  L  t  
  0,   0,   0,   0,  +      1








,

(1)

Figure 1. Climbing slope model of urbanization.
Copyright © 2010 SciRes.

where Y is aggregate output; K is the capital stock; L is
the amount of labor; R is the amount of energy; T is the
utilized amount of land, W is water resources used in
production. The constant parameters , ,  and  are the
output elasticity with respect to capital, energy, land and
water natural resource, respectively. The dynamics of caNR
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pital, labor and the effectiveness of labor ( A(t ) L(t ) ) are
the same as Solow model [1]. Taking logs of both sides
of Equation (1), and we have:

ln Y  t    ln K  t    ln R  t    ln T  t    ln W  t 
 1          ln A  t   ln L  t  

(2)

Considering the time derivative of the log of a variable
equals the variable’s growth rate, we can obtain:
gY  t    g K  t    g R  t    gT  t    gW
 1           g  n 

(3)

where gY is the growth rate of Y(t). The growth rates of
K(t), R(t), T(t), W(t), A(t) and L(t)and are gK(t), gR(t),
gT(t), gW(t), g and n, respectively.
According the neo-classical growth theory, gY and gK
will be equal if the economy is on a balanced-growthpath. We have:
g y bgp 

 g R   gT   gW  1          g  n 
(4)
1
bgp

where g Y

denotes the growth rate of Y on the balanced

growth path. We can immediately determine whether the
economy converges to this balanced-growth-path. As
Equation (4) shows, gK converges to its balanced-growthpath value and the economy converges to its balanced
growth path. Therefore, the growth rate of output per
worker on the balanced-growth-path is:
g Y / L bgp
 gYbgp  g Lbgp


 g R   gT   gW  1          g         n
1
(5)

Equation (5) shows that growth in income per worker
bgp

on the balanced-growth-path g Y / L can be either positive
or negative. That is, natural resource and land limitations
can eventually cause output per worker to be falling and
they do not. In fact, the declining quantities of resource
and land per worker are drags on growth. However,
technological progress is a spur on growth. If the spur is
larger than the drags there will be a sustained growth in
output per worker. This is precisely what has happened
over the past centuries.

2.2. Urbanization Relation Model
Rapid economic growth accompanies rapid industrialization and urbanization. Such prominent growth, in the
form of a radical intersectional and interregional reallocation of resources, has been triggered by integrations in

Copyright © 2010 SciRes.

factor and goods markets [18]. There is an existence of
economic growth drag induced from natural resources.
We establish the linkage between urbanization and economic growth and hence can further detect the resources
consumption of urbanization. Urbanization has traditionally associated with economic development, and economic growth and urbanization are inextricably linked.
The resources consumption of urbanization can be deduced by the relation model between urbanization and
economic growth.
Denote u and y as urbanization rate and per capita
output for the overall country, respectively. The procedure can be seen by the following:
y

yu  Pu  yr  Pr
 u yu  1  u  yr
Pu  Pr

(6)

where Pu and Pr are urban population and rural population; yu yu and yr are per capita output for the
urban population and rural population; zu and zr are
is labor productivity for the two sectors; vu and vr are
the social maintenance indexes for the two sectors (the
ratio of total population to labors).
Assume that yu is greater than yr , and the proportion of yu and yr to y is a constant  . That is
to say u yu  1  u  yr  y   . Then, Equation (7)
can be derived as follows:
y  yr
dy  u
du
(7)
1
According to the urban-rural equilibrium model [19],
it is feasible to assume yu  yr  ky [20]. k is a constant
 , then we have:
dy
k
du

(8)
y 1

To solve Equation (8), the urbanization relation model
can be obtained:
u = a + b ln y (a  0, b  0)

(9)

where u is urbanization level; y is per capita output; a, b
is the coefficients respectively. In order to do a connection with Equation (5), we take the exponential model to
deal with Equation (9) and have:
y =  e u e ,   0,   0

(10)

where  is the elasticity value;  and  are the
coefficients respectively.

2.3. Resources Consumption Drag Model of
Urbanization
The new assumptions concern the other natural resources
and land. With the fixed amount of land and water resource on earth, in the long run the quantity used in pro-
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duction cannot increase and hence we assume T (t )  0
 (t )  0 . Similarly, the energy endowments are
and W
fixed and the resources used in production imply that the
energy use will eventually decline. Even though energy
use has been rising historically, we yet assume
 (t )  bR(t ), b  0 . The presence of the energy, land
R
and water in the production function means that K/AL no
longer converges to some value. As a result, we cannot
use the previous approach of focusing on K/AL to analyze the behavior of this economy. By dropping the natural resource use per worker and land per worker, energy,
land and water limitations have a reducing growth.
However, Nordhaus observes how much greater growth
would be if natural resources per worker were constant
[6]. Concretely, we assume an economy the same as the
above one we have just discussed, and the assump (t )  0 and R
 (t )  bR(t ) are replaced
tion T (t )  0 , W

 (t )  nW (t ) and
with the assumption T (t)  nT (t) , W
R (t )  nR(t ) . In this hypothetical economy, energy, land
and water limitations increase with a growing population.
Analysis parallels the results of Equation (5) and shows
the growth of output per worker on the balancedgrowth-path in this economy is:

  t   nR  t  g 
R
Y /L
bgp

1
1          g (11)
1

The “growth drag” from natural resource limitations is
the difference between growth in this hypothetical case
and growth in the case of the natural resource limitations:
bgp

bgp

Drag  g Y / L  g Y / L 

b      n
1

(12)

Thus, the growth drag is increasing associated with
energy share(β), land share(γ) , water share(), and the
rate of energy uses is falling(b), as well as the labor
growth rate (n) and capital share(α).
With Equation (7) and Equation (5), we can achieve
the condition when urbanization converges to its balanced-growth-path. This is:


u

 g R   gT   gW  1          g         n
1    
(13)

where u is the growth rate of urbanization level; λ is the
elasticity of urbanization to per capita output1. Similarly,
3

In economics, elasticity is the ratio of the percent change in one variable to the percent change in another variable. It is a tool for measuring
the responsiveness of a function to changes in parameters in a relative
way. Because urbanization level itself is a relative parameter, the expression employed in the paper is no the same as the general one. However, in this particular issue, the above expression can also be interpreted as one of elasticity. In addition, λ indicates that the change of per
capita output to the percent change of urbanization level, along with the
other conditions unchanged.

Copyright © 2010 SciRes.
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we achieve to obtain a unique resources consumption
drag model of urbanization where the impacts from energy, land and water consumption during urbanization
process respectively is:

and

Drag Ru 

n
n
, DragTu 
1    
1    

DragWu 

n
.
1    

Correspondingly, the aggregate drag can be indicated
    n
u

.
as Drag RTW
1    
The model suggests that with natural resources limitations the reduction in urbanization process exists but not
prominent. In urbanization process, the aggregate drag
positively relates with energy production elasticity (β),
land production elasticity (γ), water production elasticity
(θ) and labor growth rate (n) as well as the capital production elasticity (α), respectively. It increases with the
coefficients, but decrease with the elasticity of urbanization to per capita output (λ).

3. Detection Results
3.1. Variables and Data Discussion
3.1.1. Date and Unit Root Test
The study is based on annual data over a period from
1978 to 2008 in China. All the time series data of utilized
land(T), available water resource (W), energy consumption (R), GDP (Y), Labor (L), capital stock (L) and the
urbanization rate (u, percentage of urban population in
total population) are from National Statistic Yearbook
2009 [21], Statistical issue of New China during Fifty
Years [22], National Environment Bulletin [23], Energy
Statistic Yearbook [24] and http://www.cei.gov.cn
In order to have comprehensive results, a unit root test,
namely augmented Dickey–Fuller (ADF) is done in advance to test the smooth characteristics of the variables.
To conserve space, the details of the unit root test here do
not be further discussed [25]. ADF test is often criticized
due to its low power properties [26]. However, it is still
take it into account for its high frequency in most of relative studies. It is well known that the unit root test is sensitive to different lag structures. Hence, a lag selection as
information criteria is employed [27], namely Schwarz
Information Criterion (SIC), which is also often used in
relative studies. The unit root test in the study has a null
hypothesis that the series has a unit root against the alternative of stationarity. The result show that all null hypotheses are unit root, in which the result indicates that
all the variables are non-stationarity in their level data
(with or without trend). However, the stationarity propNR
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erty is found in the first difference of the variables (with
or without trend) in 5% or stricter 1% critical level. Conflicting results on the stationarity property in the first
difference exist for series LnY(t) and LnL(t), LnT(t),
LnR(t) (with trend), LnK(t) and LnW(t) (without trend),
however, in general it indicates that all variables are integrated the order 1, i.e., I (1).
3.1.2. Cointegration Tests
Following Granger [28], a vector error correction model
(VECM) associated with the problem is estimated at
hand. The VECM representation is as Equation (14):
Where p is lag length and is decided by information
criterion and final prediction error. The parameters
 k ,t  p s are the cointegration vectors, derived from the
long-run cointegrating relationships, i.e.,
Yt  1 K t   2 Lt   3 Rt   4Tt   5Wt   6Ttrend  e ,

where Ttrend is the trend term and e is the stationarity
residual) during cointegration tests and are normalized in
line with Y, K, L, R, T and W, and their coefficients  i , k s
are adjustment coefficients. The parameters 1 and 2
are intercepts and the symbol  denotes the difference
of the variable following it.
With the results of unit roots and Granger causality

test, the Johansen techniques are use to test for cointegration between the variables [29]. First of all, the lag-length
in the VAR is confirmed that it is high enough and the
errors are approximately white noise and small enough to
allow estimation. Then the Johansen’s procedure is applied to estimate cointegration vector and adjustment
factors. The Johansen procedure is sensitive to the choice
of the lag length. Therefore, the SIC criterion and final
prediction error is use to obtain results that are select for
the lag number. The lag-length is further validated by a
test for normality and absence of serial correlation in the
residuals in VAR to make sure that none of them violates
the standard assumptions of the model.
The results of a test for the number of cointegrating
vectors for lnY(t), lnK(t), lnR(t), lnT(t), lnW(t) and lnL(t)
are reported in Table 1, which presents the maximum
eigenvalue (λmax), the trace statistics, the 1% and 5%
critical value. The lag interval is determined as 3 and
linear trend is tested to exist in the cointegration space
according to Johansen sequential specification test. From
Table 1 we can see that both tests suggest there exist at
most three cointegration equations driving the series with
three common stochastic trends in the data, that is, the
variables share a common trend in the long run.

Table 1. Cointegration test results.
Hypothesis of equations

λmax

Trace test

5% critical value

1% critical value

none**

0.855604

130.9103

94.15

103.18

At most one**

0.713965

80.59527

68.52

76.07

At most two*

0.589845

48.05262

47.21

54.46

At most three

0.450869

24.88089

29.68

35.65

At most four

0.300245

9.296021

15.41

20.04

At most five

0.000514

0.013369

3.76

6.65

p
p
r
P
P
P
P

Yt  1   1, k k ,t  p    1, s Yt  s    2, s Kt  s    3, s Lt  s    4, s Rt  s    5, s Tt  s    6, s Wt  s  1,t
k 1
s 1
s 1
S 1
S 1
S 1
S 1

p
p
p
p
p
p
r

Kt  2    2, k k , s  p   1, s Yt  s  2, s Kt  s   3, s Lt  s   4, s Rt  s   5, s Tt  s   6, s Wt  s  2,t
k 1
s 1
s 1
s 1
s 1
s 1
s 1

p
p
p
p
p
p
r

Lt  3    3, k k , s  p    1, s Yt  s  2, s Kt  s    3, s Lt  s    4, s Rt  s    5, s Tt  s    6, s Wt  s  3,t

k 1
s 1
s 1
s 1
s 1
s 1
s 1
(14)

p
p
p
p
p
p
r
R     
 4,k k , s  p    1, s Yt  s  2, s Kt  s    3, s Lt  s    4, s Rt  s    5, s Tt  s    6,s Wt  s  4,t
4
 t
s 1
s 1
s 1
s 1
s 1
k 1
s 1

p
p
p
p
p
p
r
T     


Y


K


L


R


T






 6, s Wt  s  5,t







t s
t s
t s
t s
t s
5
5, k k , s  p
1, s
2, s
3, s
4, s
5, s
 t
k 1
s 1
s 1
s 1
s 1
s 1
s 1

p
p
p
p
p
p
r

Wt  6    6, k k , s  p    1, s Yt  s  2, s Kt  s    3, s Lt  s    4, s Rt  s    5, s Tt  s    6, s Wt  s  6,t
k 1
s 1
s 1
s 1
s 1
s 1
s 1
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3.2. Detected Results
3.2.1. Economic Growth Analysis
The unit root test and cointegration tests show that series
of lnY(t), lnK(t), lnR(t), lnT(t), lnW(t) and lnL(t) are
non-stationarity, but there exist at most three cointegration relationships among them. Therefore, a regression
analysis can be implemented considering the potential
multi-collinearity and autocorrelation among the variables, and the weighted Least Squares (WLS) is use to
eliminate the characters. With WLS regression and the
model, the equation can be estimated as Equation (15):
From Equation (15), we can calculate the elasticity of
capital, energy, land and water. The value of , β, γ and θ
is 0.3014, 0.2334, 0.0078 and 0.4211, respectively. With
the data of China’s labor in 1978-2008, we can calculate
the growth rate of labor n (n = 0.0252).
3.2.2. Urbanization Relation Estimation
With per labor GDP as per capita output and percentage
of urban population in total population as urbanization
level, a regression analysis is made. Through D.W. and
White Heteroskedasticity test, the statistic value F and R2
are 3.6179 (P = 0.0417) and 6.2850 (P = 0.043175). The
datum suggests the existence of heteroskedasticity in the
equation. To eliminate faults, the weights as wi = 1/e2 are
taken to simulate the regression equation, and the equation can be:
uˆ   67.4717  12.5566 ln yˆ 

[0.0763]
[0.0103]
(888.5199) (1220.8420)

(16)

R 2  0.9990, D.W .  1.4387, F  1490456

From Equation (16), the elasticity of urbanization to
per capita output λ is calculate as 0.0794.
3.2.3. Resources Consumption Drags Analysis
Noting that the drag land is only 0.0003 and it is much
smaller than the data from Xue et al. [8] and Xie, et al.
[9]. Xue et al. and Xie, et al. estimate the drags from land
in China are 0.0132 and 0.0134 respectively. The differences can partly attribute to the date used in the studies.
Firstly, in the study of Xue et al. [8] and Xie et al. [9],
the data of the available land area only includes datum of
the arable area, forestry area and usable green area with-
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out the urbanized area. However, in practice it is too
small to sustain the overall China’s economic growth.
According to National Statistic Yearbook 2009 [21], the
68.6% of GDP derives from the urban area and the significance of it could not be neglected. Therefore, the urbanized area is included in our study and the drag estimated from land inevitably inclines to reduce, which
distinctly differs from the study of Xue et al. [8] and Xie
et al. [9]. Secondly, the drag from energy consumption
had not been calculated in Xue et al. [8] and Xie, et al.
[9]. Energy shortage becomes the potential challenges to
China’s economic growth, thus enhancing energy supply
security and guaranteeing energy supply are of uttermost
importance to China. China is short of oil resource and
nearly half of domestic oil consumption imported currently. In 2008, the aggregate energy import amounts to
285.79 billion tons standard coal equivalent (sce) and the
percentage is still on an increase. It is estimated that in
2020 the number will rise as much as 60% if the current
trend continues. Hence, if the influence of energy consumption is considered, the drag from land may decrease.
In the study, the calculated drag from water is 0.0152,
which is much higher than that of Xie et al. [9]. In the
study of Xie et al. [9], the water data includes the
amounts of rivers (0.96%) and the available water resources (i.e. the sum of surface water and groundwater
subtracted by the surplus). Xie et al. [9] estimates the
drag from water is only 0.0014 percent point. Obviously,
the data of the available water resources is not equal to
the total in China. In terms of the restriction of technological progress, hydrological pollution and disequilibria
distribution, the water supplying only amounts to 20.08%
of the total water resource. However, we only use the total
available water resources to estimate the drag. Therefore,
the calculated drag from water must be smaller than that
in the former research. In fact, China undergoes a water
crisis resulting from more pollution, inferior management
and faster economic growth. The statistic data by the
State Statistics Bureau showed that 70% of water resources in lake and river are polluted. The water crisis
occurs frequently in China, hence it is necessary for us to
prevent water resources pollution with the rapid economic growth and urbanization [21].

ˆ  = 0.0513 + 0.3014kˆ  + 0.2334Rˆ  + 0.0078Tˆ  + 0.4211W
ˆ  + 0.0363Lˆ
Y
t -1
[0.0020] [0.0236] [0.0232]

[0.0041]

(26.0827) (12.7830) (10.0588) (1.8987)

[0.0446]
(9.4457)

[0.0046]

(15)

(1.6458)

R 2  0.9997, D.W .  1.6406, F  53.8262
Copyright © 2010 SciRes.
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With the calculated elasticity of urbanization to per
capita output λ, resources consumption drag of China’s
urbanization can be obtained. The drag from energy, land
and water respectively are 0.1061, 0.0036 and 0.1914
and the aggregate drag is 0.3010. Clearly, the effects
from energy, land and water resources during China’s
urbanization process are significant. Because of the influence of resources consumption on economic growth,
the drag reduces annual growth rates of China’s urbanization by about 0.30 percent point. It can be seemed that
the influence from water resources is the largest followed
by energy consumption, and the smallest is land resources. If such drag is taken into account, how much
will the annual growth rate of China’s urbanization reach
in the next fifteen years? Whether urbanization can assist
the implementation of the national strategy in the future?
According to the Eleventh Five-Year Plan for Economic
and Social Development, the top-level economic and
social development creed in China [30], in 2015 the target value of China’s urbanization is 50%, that is, annual
growth rate of China’s urbanization will reach 0.7 percent point at that time. Unfortunately, if the current production mode keeps on the China’s urbanization level in
2015 will be only 47% because of the existence of
growth drag.

4. Concluding Remarks
Urbanization process has been accompanied by the increasing energy consumption, land as well as the available water resources. Based on the neo-classical economic growth theory and the urbanization relation model,
a resources consumption drag model of urbanization is
developed and an empirical analysis based on China’s
series data is made. The study shows that the drag from
energy, land and water consumption under China’s urbanization are respectively 0.1061, 0.0036 and 0.1914,
and the aggregate drag is 0.3010. Obviously, energy,
land and water resources play important roles in China's
urbanization process. By comparison, the constraint of
water is the largest and that of land resources is the
smallest among them. Therefore, together with rapid urbanization process in China, both the rational protection
of water resources and the effective supply of energy
resources should be highlighted by China’s government.
Last but not least, due to resources restriction, if the
balanced-growth-path with the more resource-dependent
pattern is allowed to follow, in 2015 it is hard to achieve
the strategic target of China’s urbanization. Clearly, the
growth pattern more relying on the resources consumption cannot guarantee to achieve the strategic objectives.
In terms of resource constraints, in particular, water resources and energy, if the pattern of resources unitization
does not be adjusted, the drag will be significantly inCopyright © 2010 SciRes.

creasing with the rise of urban population and total population in China. Therefore, the conventional pattern with
excessive reliance on the resources has to be abandoned,
in accordance with the high input and high concentration
of economic production. It is worth notable that China’s
urbanization should comply with the distribution of natural resources, adhere to the planning and construction
principle of compact cities and choose the development
pattern of resource-economized cities.
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