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Abstract This paper considers pollution density as a
function of environmental investment. The higher envir-
onmental investment, the lower pollution density. The
lower the pollution density is the higher production
technology becomes. This is called the spillover effect.
We collected China’s panel data at the provincial level
from 2005 to 2009, and tested the spillover effect of
environmental investment. This paper finds that the
environmental investment influenced production technol-
ogy positively. There is a significant positive relation
between government expenditure and spillover effect.

Keywords environmental investment, spillover effect,
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1 Introduction

In the 1970s, economists began to pay more attention to the
energy problem, natural resources and environmental
pollution, analyzing environmental pollution under the
endogenous growth model. Dasgupta and Heal [1], and
Stiglitz [2] analyzed the optimal way to make use of the
exhaustible resources under the Ramsey-Cass-Koopmans
Model. They believe that per capital consumption may
increase continuously, although resources are limited
under certain technology. However, in these models, they
assume that the technology is exogenous. In the late 1980s,
the Endogenous Growth Theory [3–5] was created.
Environmental economists began to analyze environmen-
tal pollution and sustainable development based on
Endogenous Growth Theory. Bovenberg and Smulders
[6], Hung et al. [7], and Scholz and Ziemes [8] considered
environmental pollution as one factor which determined

the output on the basis of Romer’s model. Stokey [9]
modified the AK model, defined pollution density to
represent environmental pollution and analyzed the
sustainable economic growth, which is considered the
basic research framework for environmental problems.
Aghion and Howitt [10] defined the minimum level of
environmental resource as a restriction for sustainable
economic development and analyzed the influence of
environmental resource restriction on sustainable eco-
nomic development based on the R&Dmodel. Barbier [11]
considered resource scarcity and the increasing population
growth in Romer-Stiglitz model and found the optimal
path for sustainable economic development. Grimaud and
Rouge [12] edited the Neo-Schumpeterian model and
analyzed the relationship between resource restriction and
sustainable development. Grimaud and Giuseppe [13]
divided labor resource into two groups, and some of the
labor force was allocated into the environmental protection
department. These labor forces that are engaged in the
environmental protection do not produce any output. In
China, Sun [14] considered environmental investment in
the Stokey-Aghion model and found that environmental
investment played an important role in sustainable
economic development. Peng and Bao [15] analyzed the
environmental problem in China on the basis of the R&D
model. Li and Zhao [16] considered the resource restriction
in endogenous growth model.
Generally speaking, most research considers environ-

mental problems under the framework of the endogenous
growth theory and believes that good environmental
protection will be associated with a low economic growth
rate. According to this idea, the government officials prefer
a high economic growth rate rather than a good
environment, because the performance evaluation standard
for officials is a good economic growth rate. The officials
believe that more environmental investment is at the
expensive of economic growth. Especially in the under-
developed areas, the officials are eager to promote
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economic development as soon as possible. They are not
willing to invest more into environmental protection. For
example, the proportion of environmental investment to
government expenditure in Shandong Province, China is
14.06%. On the contrary, this proportion in Guizhou
Province, China is only 1.54%. Thus, the officials in
underdeveloped provinces will not pay enough attention to
environmental protection unless the economy advances.
However, we do not believe the environmental invest-

ment is certainly associated with a low economic growth
rate. Three scenarios are as follows: first of all, same as in
ordinary investment, when environmental investment is
put into environmental industry and other industries, it
generates capital by “multiplier effect”, which is good for
economic growth in the next period. Secondly, as a result
of environmental investment in the current period,
environmental investment improves environmental qual-
ity, but does not generate capital. Last but not the least, as a
procession of environmental investment, environmental
investment can promote the upgrade of environmental
technology in factories. According to environmental
regulation, the pollution discharge by one factory is
limited. So when using certain technology, the output is
limited. To produce more, the factories must promote
technology to decrease pollution density per unit. We
define the above three effects: the first effect is “ordinary
investment effect”; the second effect is “environmental
improvement effect”; and the last one is “spillover effect”.
Previous research focused on the first and second effect of
environmental investment and ignored the “spillover
effect” of environmental investment, which is the main
topic of this paper.
Environmental investment promotes the upgrade of

environmental technology, decreases the pollution emis-
sion per unit output, and then raises the output under a
certain environmental standard. This is the spillover effect
of environmental investment. The ways of using environ-
mental investment to influence economic growth is shown
in Fig. 1.
In fact, as the government generally realizes the

importance of environmental protection, the first action is
to treat the present pollution problem by environmental
investment immediately. However, the pollution treatment
is not helpful for promoting economic growth, since this

kind of environmental investment impacts economic
growth by the “environmental improvement effect”.
Next, the government starts to promote the environmental
industry in order to promote the application of environ-
mental facility. Following the emerging of the environ-
mental industry, environmental investment behaves as an
ordinary investment and generates capital for economic
growth in the next period. However, the above are
measures taken after pollution not before pollution. To
realize sustainable economic development, we must
prevent more pollution from destroying the environment.
The key point is to decrease pollution density, which is
determined by environmental technology. Environmental
investment can reduce pollution emission per unit output,
which is good for environmental technology upgrade. This
is the spillover effect of environmental investment.
This paper views pollution density as a function of

environmental investment. The more environmental
investment there is the lower pollution density becomes.
The economic growth may realize sustainable develop-
ment because of the environmental investment. Environ-
mental investment becomes at least a social capital, like
subways or bridges, which improves the lives of its citizens
who become more efficient and effective due to better
health. Furthermore, we collected the provincial environ-
mental investment data in China from 2005 to 2009. Then
we tested the spillover effect of environmental investment
and the factors influencing spillover effect. We concluded
that the environmental investment promotes technology,
and the spillover effect in eastern China is significantly
more obvious than that in western China.
The contribution of this paper is the definition of

spillover effect, which is ignored by researchers and
officials. Though previous research analyzes environmen-
tal investment based on endogenous growth model, there is
still some difference between previous studies and this
paper. We present pollution density as a function of
environmental investment. The other researchers view
pollution density as an exogenous variable. So the previous
research does not realize the spillover effect.
The structure of this paper is as follows: Section 2

describes the model, and characterizes the spillover effect
of environmental investment, Section 3 sets out the
empirical test design and describes the data, Section 4

Fig. 1 Three effects of environmental investment
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performs the empirical analysis, and Section 5 presents the
conclusion.

2 Basic model

Suppose a closed economic system which is made up of
homogeneous consumers; the population is unchanged; the
utility of consumer comes from the consumption and
environmental quality. The consumer’s utility function is
Uðc,EÞ, where, c refers to per capital consumption.
Suppose population is 1, thus c refers to total consumption,
E refers to environmental quality, where uc > 0, uE >
0, ucc< 0.
The consumer welfare in his lifetime is

W ¼ !
1

0
e – �tUðc,EÞdt, (1)

where, � > 0 refers to temporal discounting, which means
more attention we pay for offspring, a bigger � implies less
attention for offspring, and if �↕ ↓0, it means equal
attention for ourselves and for offspring.
Formally, let Y ¼ AKz denote production function,

where, A is technology, K is capital, z is pollution density.
The factory’s aim is to maximize profit, so the optimal
choice for factory is to emit pollution just equal to the
discharge standard given by the government. If the
emission standard and production technology are limited,
the output is also limited according to the environmental
standard. To produce more, the producer must promote
technology to decrease pollution density. The environ-
mental technology is determined by environmental invest-
ment. So the output is a function of technology, capital, and
pollution density. The environmental investment (I)
influences environmental technology positively, and then
reduces the pollution density. Suppose the relationship
between environmental investment (I) and pollution
density (z) is as follows:

z ¼ zðIÞ ¼ αþ βI , (2)

where
∂zðIÞ
∂I

< 0, and thus β < 0.

Except the spillover effect, the environmental invest-
ment (I) has the multiplier effect as ordinary investment,
which generate capital for economic growth in the next
period. This effect is written into the capital accumulation
equation:

K
� ¼ AKz – c: (3)

We define the best environment quality is 0, and the
worst environment quality is Emin, so E 2 ½Emin,0�. E is
determined by the following three factors. First, E is a
negative function of pollution (p), and p is associated with
output, thus PðY ,zÞ ¼ Yzg ¼ AKzgþ1, where Y refers to the

output, z 2 ½0,1� refers to pollution density, g > 1 refers to
marginal cost of pollution. Secondly, environment has self-
renewal ability, so E is a positive function of self-renewal
rate (�). Finally, the environmental investment has
“environmental improvement effect” on E. Let RðIÞ denote
the contribution of environmental investment for environ-
ment renew, and R#ðIÞ > 0. Thus the motion equation of E
is as below:

E
� ¼ – Yzg þ �E þ RðIÞ: (4)

The dynamic optimization of a social planer is:

max
c,E

!
1

0
e – �tUðc,EÞdt

s:t:K
� ¼ AKz – c

  E
� ¼ –AKzgþ1 þ �E þ RðIÞ

, (5)

In addition, Kð0Þ ¼ K0, Eð0Þ ¼ E0, z ¼ αþ βI .
Define the Hamilton function as below:

H ¼ Uðc,EÞ þ lðAKz – cÞ

þ�½ –AKzgþ1 þ �E þ RðIÞ�, (6)

Two controlling variables are c and I, two state variables
are K and E. TVC is as follows:

lim
t↕ ↓1 lKe – �t ¼ 0, lim

t↕ ↓1�Ee – �t ¼ 0, (7)

The first order condition of controlling variables is as
below:

∂H
∂c

¼ uc – l ¼ 0, (8)

∂H
∂I

¼ lAz –�Azg½zþ Iðgþ 1Þzβ� þ �R#ðIÞ ¼ 0: (9)

From Eqs. (8) and (9), we get

l ¼ uc, (10)

� ¼ lAz

Azg½zþ Iðgþ 1Þzβ� –R#ðIÞ: (11)

The Euler equation is as below:

∂H
∂K

¼ – �lþ lAz –�Azgþ1 ¼ – l
�
, (12)

∂H
∂E

¼ – ��þ uE –�� ¼ – �
�
, (13)

According to Eq. (10), we get

l
� ¼ ucc c

�
: (14)
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Rewrite Eq. (14), we conclude that the consumption
path considering spillover effect of environmental invest-
ment as follows:

c
�

c
¼ 1

ε
Az 1 –

Azgþ1

Azg zþ Iðgþ 1Þzβð Þ –R#ðIÞ
� �

– �

� �
, (15)

where
1

ε
¼ –

uc
uccc

refers to cross-elasticity of substitution.

From the consumption path, we find c
�
=c > 0, if the

sustainable economic growth can be realized, thus

Az 1 –
Azgþ1

Azg zþ Iðgþ 1Þzβð Þ –R#ðIÞ
� �

– � > 0: (16)

Equation (16) equals to:

R#ðIÞ < Azgþ1 � – Iðgþ 1ÞβðAz – �Þð Þ
� –Az

: (17)

According to Stokey-Aghion model, Az – � > 0 is the
necessary condition of economic growth, otherwise c

�
=c >

0 can not be realized. Similar to Stokey-Aghion model, we
suppose Az – � > 0.
Now, we analyze the left hand and right hand of

Eq. (17). For the left side of Eq. (17) , if R$ðIÞ < 0, the
equation will establish forever, as long as the maximization
of R#ðIÞ is bigger than the right of Eq. (17). If R$ðIÞ ¼ 0,
the equation will establish all the time as far as R#ðIÞ
equals to the right of equation. If R$ðIÞ > 0, unless R#ðIÞ
has a maximization and the maximization is smaller than
the right of Eq. (17), the sustainable economic growth will
not come true.
For the right side of Eq. (17), let f ðz,g,A,�,I ,βÞ ¼

Azgþ1 � – Iðgþ 1ÞβðAz – �Þð Þ
� –Az

, we get ∂f =∂z < 0, ∂f =∂I >

0, ∂f =∂g < 0, ∂f =∂A > 0, ∂f =∂� < 0, and ∂f =∂β > 0.
In conclusion, environmental investment affects the

sustainable economic growth in several ways. The
environmental investment can not only change the left of
Eq. (17), but also the right of Eq. (17). Environmental
investment plays a negative role on pollution density. The
more environmental investment is, the lower pollution
density (z) is, and the bigger spillover effect is. Moreover,
the bigger spillover effect, the more likely sustainable
economic growth happens.

3 Empirical specification and data

The result of spillover effect is technology promotion. We
test the spillover effect by the below empirical model:

Technologyi,t

¼ φ0 þ φ1EInvestmenti,t þ φ2Contollingi,t

þ φ3Contollingi,t � EInvestmenti,t þ ε, (18)

where i and t denote the province and year. Here,
Technology is dependent variable, and refers to the
production technology. EInvestment is independent vari-
able, and refers to the environmental investment. Control-
ling is a controlling variable, and refers to other factors
which may influence the technology, such as the initial
technology, GDP, industry structure, fixed assets, and
government expenditure. Influence is a moderator which
refers to the factors which influence spillover effect. We let
the cross multiplication of EInvestment and Controlling to
denote the moderators.
We collect environmental investment data for 30

provinces (Special administrative regions like Hongkong
and Macao, Tibet as well as Taiwan Province were not
included in the current study due to data missing) in China
from China Environment Statistical Yearbook (2005–
2009), and other data from China Statistical Yearbook for
Regional Economy (2005–2009). According to the China
Environment Statistical Yearbook (2005–2009), environ-
mental investment covers three parts: Investment in Urban
Environmental Infrastructure Facilities, Investment in
Treatment of Industrial Pollution Sources, and Investment
in Environment Components for New Construction
Projects. The three parts of environmental investment
affect economic growth in different ways. Investment in
Urban Environmental Infrastructure Facilities influences
economic growth by the “ordinary investment effect”.
Investment in Treatment of Industrial Pollution Sources
influences economic growth by the “environmental
improvement effect”. Investment in Environment Com-
ponents for New Construction Projects influences eco-
nomic growth by the “ordinary investment effect”,
“environmental improvement effect”, and “spillover
effect”. So we made use of the data of Investment in
Environment Components for New Construction Projects
to represent environmental investment for further
research. The data summery of Investment in Environ-
ment Components for New Construction Projects from
2005 to 2009 is shown in Table 1.
Table 1 displays environmental investment in 30

provinces. The environmental investment in the 30
provinces is definitely different. In some province, such
as Jiangsu, Zhejiang, and Shandong, the average environ-
mental investment exceeded 400 billion RMB, but the
environmental investment in some provinces, such as
Hainan, Qinghai, Guizhou, Gansu, and Ningxia, is lower
than 80 billion RMB. Many factors contribute to this gap,
including GDP, government expenditure, industry struc-
ture, fixed assets, and initial technology. The difference of
environmental investment in the 30 provinces causes the
difference of the spillover effect.
We define the following variables as shown in

Table 2.
The descriptive statistics for dependent and independent

variables are shown in Table 3.
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4 Empirical tests

4.1 Unit root test

Table 4 exhibits the unit root test about Technology,
EInvestment, GDP, industry structure, fixed assets and
government expenditure. ADF test results show that all the
variables are stationary.

4.2 Regression test in national scale

Table 5 shows the result of regression of spillover effect in
China. The coefficient of EInvestment is significantly
positive, which means that a higher level of local
environmental investment leads to a higher technology

level, since the spillover effect of environment investment.
The coefficient of initial Technology is significantly
positive. The coefficient of GDP is negative, but this
relation is not significant. The coefficient of industry
structure is significantly positive. This result demonstrates
that the high proportion of tertiary industry in GDP is good
for technology upgrade, since the high-tech companies
belong to the tertiary industry, which is the origin of
advanced environmental technology and the place where
the advanced environmental technology is practiced. The
coefficient of fixed assets is significantly positive. The
coefficient of government expenditure is significantly
positive, which proves the important role of government
in technology improvement.
To check the influencing factors of spillover effect, we

Table 1 Environmental investment from 2005 to 2009 in China/(billion CNY)

province 2009 2008 2007 2006 2005 average

Beijing 250 261 412 287 80 258

Tianjin 296 160 247 79 243 205

Hebei 764 720 615 285 210 518.8

Shanxi 554 454 187 127 112 286.8

Inner Mongolia 244 313 225 296 176 250.8

Liaoning 323 280 223 165 171 232.4

Jilin 157 240 110 71 34 122.4

Heilongjiang 138 255 92 82 42 121.8

Shanghai 893 719 383 378 289 532.4

Jiangsu 1100 1706 1035 933 734 1102

Zhejiang 796 3995 904 574 561 1366

Anhui 351 567 256 99 65 267.6

Fujian 429 337 240 153 203 272.4

Jiangxi 180 102 190 66 91 125.8

Shandong 1119 1240 795 379 217 750

Henan 480 354 393 230 174 326.2

Hubei 519 256 73 143 112 220.6

Hunan 427 245 167 80 80 199.8

Guangdong 341 373 403 664 528 261.8

Guangxi 355 317 56 69 69 173.2

Hainan 41 47 55 27 21 38.2

Chongqing 406 241 254 237 116 250.8

Sichuan 424 403 289 193 144 290.6

Guizhou 71 51 97 43 41 60.6

Yunnan 366 251 159 95 109 196

Shaanxi 374 216 246 124 52 202.4

Gansu 135 49 87 30 39 68

Qinghai 56 109 51 14 33 52.6

Ningxia 144 88 64 38 32 73.2

Xinjiang 191 118 88 63 74 106.8

Source: Ministry of Environmental Protection of China, China Environment Statistical Yearbook (2005–2009), China Environmental Press [17–21]
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examine several cross multiple of the EInvestment and
other variables. Table 6 shows the result. The coefficient of
EInvestment is significantly positive, which demonstrates
the spillover effect again. The coefficient of initial
technology � EInvestment is significantly positive. This
result tells us that the higher initial technology creates a
higher spillover effect. The coefficient of GDP �
EInvestment is significantly negative. So in the under-
developed areas, the spillover effect is more obvious. In the
underdeveloped areas, we should pay more attention to the
spillover effect of environmental investment, which causes
technology promotion and economic development. The
coefficient of industry structure � EInvestment is
significantly negative. The smaller the proportion of
tertiary industry in GDP is, the stronger the spillover

Table 2 Variable and definition

variable definition

technology the number of patents accepted

EInvestment
investment in Environment Compo-
nents for New Construction Projects

initial technology the technology last year

GDP
the natural logarithm of gross domes-
tic product

industry structure
the proportion of tertiary industry in
GDP

fixed assets
the natural logarithm of local fixed
assets

government expenditure
the proportion of government expen-
diture in GDP

Table 3 Descriptive statistics

variable mean median maximize minimize Std. Dev.

technology/unit 19157.84 7913.50 174329 97 28888.48

EInvestment/(billion CNY) 300.4 206.5 3995 0 407.3

GDP/(billion CNY) 90521.6 70210 394825.6 2512.1 79458.9

industry structure/% 40 39 76 28 0.08

fixed assets/(billion CNY) 47175.1 36536.7 190345.3 2703.4 37653

government expenditure/% 20.08 16.99 96.41 7.92 13.95

Source: China Environment Statistical Yearbook (2005–2009) [17–21], and China Statistical Yearbook for Regional Economy (2005–2009) [22–26]

Table 4 Unit root test

variable ADF variable ADF

Technology – 8.9528a) industry structure – 13.7872a)

EInvestment – 7.8821a) fixed assets – 7.7864a)

initial technology – 7.5560a) government expenditure – 6.4495a)

GDP – 7.7824a)

Notes: a) significant at the 1% level, two-tailed

Table 5 Spillover effect in China

variable model(1) model(2) model(3) model(4) model(5) model(6)

EInvestment
0.1183a)

(10.8118)
0.0003
(0.7105)

0.0006c)

(1.7463)
0.0009b)

(2.3787)
0.0008b)

(2.2849)
0.0008b)

(2.2355)

initial technology
1.0206a)

(467.4646)
0.9524a)

(43.7598)
0.9435a)

(43.6656)
0.9581a)

(42.3160)
1.0216a)

(39.4188)

GDP
0.0673a)

(3.1502)
0.0581a)

(2.7357)
– 0.0759
( – 1.0520)

– 0.0443
( – 0.6525)

industry structure
0.3795b)

(2.4121)
0.4592a)

(2.9204)
0.4566a)

(2.9145)

fixed assets
0.1245c)

(1.9415)
0.1699b)

(2.3643)

government expenditure
0.0070a)

(4.2413)

adjusted R2 0.2012 0.9887 0.9896 0.9901 0.9904 0.9917

sample 124 124 124 124 124 124

Notes: a) significant at the 1% level, two-tailed; b) significant at the 5% level, two-tailed; c) significant at the 10% level, two-tailed
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effect works. The spillover effect is good for the industrial
structure optimization. The coefficient of fixed assets �
EInvestment is significantly negative. This result means
that the environmental investment may promote technol-
ogy when the fixed assets are not helpful for economic
growth. The coefficient of government expenditure �
EInvestment is significantly positive. In China, the
behavior of government impacts technology promotion
significantly.

4.3 Regression test in regional scale

For further examination about the difference of spillover
effect between different provinces, we divide all the
provinces into three regions: eastern region, middle region,
and western region. The eastern region includes Beijing,
Fujian, Guangdong, Hainan, Hebei, Jiangsu, Shandong,
Shanghai, Tianjin, Zhejiang, Heilongjiang, Jilin, and
Liaoning. The middle regional includes Anhui, Henan,
Hubei, Hunan, Jiangxi, and Shanxi. The western region
includes Chongqing, Gansu, Guangxi, Guizhou, Inner
Mongolia, Ningxia, Qinghai, Shaanxi, Sichuan, Xinjiang,
and Yunnan. We test the spillover effect in three regions.
Table 7 shows the regression result of spillover effect in

three regions. From the figures in Table 7, we find that the
spillover effect in eastern China is more obvious than that
in middle China and western China. The spillover effect in
western China is not significant. This result means that
there are some preconditions for spillover effect to work,
such as the innovation mechanism, flexible financing
standard, and strict patent protection. Compared to systems
in other regions, the system in the eastern region is perfect,
which provides a suitable condition for spillover effect of
environmental investment. Moreover, the proportion of
third industry in the eastern region is bigger than those in
the western and middle regions. Most factories in third

industry are high-tech factories. So the spillover effect in
the eastern region is more significant. The coefficient of
government expenditure is different among three regions.
In the western region, the coefficient is significantly
positive. In the middle region, the coefficient is positive,
but not significant. In the eastern region, the coefficient is
negative. Therefore, the technology improvement in the
underdeveloped areas relies on the backup of the
government. However, in the developed areas, the
importance of government is not obvious.
Furthermore, we analyze the factors influencing spil-

lover effect in three regions.
As shown in Table 8, the coefficients of GDP �

EInvestment, fixed assets � EInvestment, and government
expenditure � EInvestment are similar. There is some
difference of the coefficients of initial technology �

Table 6 Influencing factors of spillover effect in China

variable model(1) model(2) model(3) model(4) model(5) model(6)

EInvestment
0.1183a)

(10.8118)
1.0617a)

(10.6525)
1.0256a)

(12.2728)
0.9160a)

(10.6687)
1.9464a)

(8.1909)
2.3894a)

(13.2190)

initial technology � EInvestment
– 0.0889a)

( – 9.5739)
– 0.0722a)

( – 8.9065)
– 0.0772a)

( – 9.7965)
– 0.0242b)

( – 1.7733)
0.0483a)

(3.8899)

GDP � EInvestment
– 0.0822a)

( – 7.2029)
– 0.0844a)

( – 7.7252)
– 0.1036a)

( – 9.4872)
– 0.0802a)

( – 9.5604)

industry structure � EInvestment
0.4160a)

(3.4847)
– 0.1936
( – 1.1123)

– 0.9332a)

( – 6.3350)

fixed assets � EInvestment
– 0.1443a)

( – 4.5999)
– 0.25573a)

( – 9.9477)

government expenditure � EInvestment
0.0041a)

(9.9245)

adjusted R2 0.6812 0.9566 0.7305 0.6717 0.5583 0.5767

sample 124 124 124 124 124 124

Notes: a) significant at the 1% level, two-tailed; b) significant at the 10% level, two-tailed

Table 7 Spillover effect in three regions

variable eastern middle western

EInvestment 0.0006b)

(2.4181)
0.0035c)

(1.8044)
– 0.0002
( – 0.0442)

initial
technology

0.9890a)

(34.9261)
0.8972a)

(9.6071)
1.0592a)

(18.7899)

GDP 0.0170
(0.2660)

0.0425
(0.2570)

– 0.1706
( – 0.7171)

industry
structure

0.1538
(0.7719)

0.8648
(0.8983)

– 1.1724
( – 1.3554)

fixed assets 0.0064
(0.1072)

0.0377
(0.1993)

0.1657
(0.6352)

government
expenditure

– 0.0019
( – 0.4988)

0.0017
(0.0947)

0.0121a)

(3.3700)

adjusted R2 0.9958 0.9769 0.9811

sample 52 24 48

Notes: a) significant at the 1% level, two-tailed; b) significant at the 5% level,
two-tailed; c) significant at the 10% level, two-tailed
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EInvestment and industry structure� EInvestment in three
regions. The influence of fixed assets and industry structure
on spillover effect is more significant in the eastern region,
which means that the spillover effect in the middle and
western regions are not enough.

5 Conclusions

Environmental investment promotes economic growth in
the following three ways: “ordinary investment effect”,
“environmental improvement effect”, and “spillover
effect”. According to the endogenous theory, this paper
presents the pollution density as a function of environ-
mental investment. When there is more environmental
investment, pollution density becomes lower, and technol-
ogy becomes higher. This is the spillover effect of
environmental investment. The spillover effect means
that the environmental investment can not only promote
economic growth by “ordinary investment effect”, but also
improve environmental technology by “spillover effect”.
Under certain environmental standards, output is limited.
The only way to enlarge output under a certain standard is
to promote production technology. Thus, the spillover
effect works.
This paper collects China’s provincial panel data from

2005 to 2009, and tests the spillover effect of environ-
mental investment. We find the spillover effect of
environmental investment is significant. However, the
spillover effect in eastern region is more obvious than
those in other regions. The spillover effect is determined by
GDP, industry structure, fixed assets, and government
expenditure. For example, when the government expendi-
ture is higher, spillover effect becomes more significant.
We suggest the local government should pay more

attention to the spillover effect of environmental invest-
ment and supply more convenient condition for spillover
effect.
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