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Abstract: The economic growth of China has led to increasing growth disparities between regions. Such disparities are uncontrolled and 

are severely negative symptoms in the process of economic development. On the basis of system dynamics (SD) modeling and the rela-

tionship between industrial relocation and regional economic growth, we construct a model of the interrelationship between the two 

aforementioned phenomena. The model is an effective and creative exploration for examining effects of industrial relocation on Chinese 

regional economic growth disparities. The SD model is employed in this study to build an inter-regional labor migration SD model, an 

inter-regional capital migration SD model, an intra-industry SD model, an intra-regional population SD model, and an intra-regional SD 

model which are based on realities in labor and capital flow from the view of industrial relocation. VENSIM software is utilized to per-

form a system simulation based on the data of the eastern, middle, and western regions from 2000 to 2010. Results show that indus-

trial relocation gradually narrows the relative disparity in GDP among the three regions. Moreover, the absolute one is enlarged con-

tinuously. The absolute and relative disparities in per capita GDP among eastern, middle, and western regions generally exhibit de-

creasing trends. 
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1  Introduction 

Since the reform and opening-up in 1978, Chinese gov-
ernment has formulated major regional development 
strategies, such as Eastern Priority Development, West-
ern Development, Northeast Revival, and Rise of Mid-
dle China, which have resulted in rapid economic and 
social development, as well as facilitating industrializa-
tion and urbanization in the entire country. However, it 
is also accompanied with these achievements that in-
creasing intra-regional economic growth disparities have 
become a significantly and severely negative problem. 
The analysis of 1979 to 2008 panel data of 31 Chinese 

provinces (not including the Hong Kong Special Ad-
ministration Region (SAR), the Macao SAR and the 
Taiwan Province of China) indicates that the unbalanced 
development among provinces has been aggravated 
since 1991. Convergence clubs exist as a consequence 
of the internal disparities among three regions, namely, 
the eastern, middle, and western regions. The disparities 
among these regions continue to widen (Peng and Liu, 
2010), which had affected the present distribution pat-
terns and social order in the country, thereby leading to 
a series of contradictions in China′s economic, political, 
and social development. Meantime, with the integration 
of economic development, actively taking industries 
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from the developed regions has become a reference for 
developing areas to facilitate economic transition and 
sustainable development. However, whether industrial 
relocation can rapidly and effectively narrow economic 
gaps or not requires further research.  

Most existing literature on effects of industrial relo-
cation on regional economic growth focuses on macro-
scopic effects from the perspectives of emigration and 
immigration areas, particularly the positive influence on 
industry-immigration areas (Lin, 2003; Wang, 2008). 
Industrial relocation is a promising opportunity for a 
developing region because new industries play an im-
portant role in increasing employment, enhancing in-
dustrial competency, and flourishing local economy. 
Industrial relocation not only promotes industrial up-
grading in industry-immigration regions (Wu and Zhao, 
2004; Quan, 2005), but also optimizes the industrial 
structures in industry-emigration regions (Nie and Zhao, 
2000; Liu, 2009; Zhang, 2009). In addition, industrial 
relocation influences regional development by element 
flow, industrial connection and technology spillover 
(Zhang, 2001; Zhang, 2010; Wang and Qi, 2012) and 
promotes the flow of labor force, capital, technology, 
and other production factors among regions (Chen and 
Ge, 2008). These advantages indicate that industrial re-
location strengthens the relationship among regional 
internal elements, thereby reinforcing inter-regional 
economic ties. When industrial relocation and regional 
economic growth interact with each other, the effective 
relocation of industries creates more reasonable and ef-
fective industrial structures, and promotes the economic 
development of entire regions; in turn, regional eco-
nomic growth further promotes the optimization of in-
dustrial structures and regional industrial relocation 
(Wang, 2008). Regional economic contact advances in-
dustrial relocation, and then narrows regional economic 
disparities and facilitates the coordination and integra-
tion of regional economies (Wei, 2003; Zhao and Wang, 
2005). However, it is also accompanied by negative ef-
fects especially for these industry-immigration regions, 
such as dependency on foreign investment (Zhu, 2006), 
reduction of the effectiveness of industrial structures 
(Wan, 2011), and pollution and deterioration of natural 
environments (Wei and Liu, 2006; Tang and Yuan, 
2010). 

System dynamics (SD) has been employed to build a 
mathematical simulation model by diagnosing the actual 

system and analyzing the causal relationship constraints 
among system variables as well as to perform a dynamic 
simulation of the actual system′s behaviors (Wang, 
1994). SD does not emphasize optimal solutions; instead, 
it seeks the opportunity to improve system′s behaviors 
by combining the simulation with economic analytical 
methods, which is highly significant to social and eco-
nomic analysis (Zhao, 1992; Xu and Zhou, 2006), and 
has been used extensively in various fields, such as 
business (Wu et al., 2010; Duran-encalada and Paucar- 
caceres, 2012), natural resource and environmental pro-
tection (Saysel et al., 2002; Fong et al., 2009; He et al., 
2011), building (Benjamin and Lawrence, 2010), policy 
making (Mohamed et al., 2010), urban development, 
and industrial transformation (Liu et al., 2005; Luan et 
al., 2010; Lu et al., 2012). However, studies that simu-
late effects of industrial relocation on regional economic 
growth disparities by SD are scarce.  

Therefore, this study employs SD to examine the in-
teraction mechanism between industrial relocation and 
Chinese regional economic growth disparities, and to 
analyze and predict their relationship. This study pro-
vides important innovative contributions in the research 
method and model building. 

2  Data and Methodology 

2.1  Data and model hypothesis 
The data in our study mainly include gross domestic 
product (GDP), permanent population at the year-end, 
birth rate, death rate, population in urban and rural areas 
and their respective average wages, foreign direct in-
vestment (FDI), gross output value of each industry, 
total investment in fixed assets of provinces (munici-
palities, or autonomous regions) from China Statistical 
Yearbooks (NBSC, 2001–2011) that comprehensively 
explain economic information. Other indicators are cer-
tain parameters that reflect manufacturers′ and govern-
ments′ behaviors, such as elastic coefficients of the 
production function and direct input coefficients of in-
put-output table. To eliminate the influence of price on 
GDP and domestic investment, we take the GDP parity 
index as a price index. This paper divides China into the 
eastern, middle, and western regions. The eastern region 
includes: Beijing, Tianjin, Hebei, Shanghai, Jiangsu, 
Zhejiang, Fujian, Shandong, Guangdong, Hainan, Liao-
ning, Jilin and Heilongjiang. The middle region includes: 
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Shanxi, Anhui, Jiangxi, Henan, Hubei and Hunan. The 
western region includes: Inner Mongolia, Guangxi, 
Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, 
Gansu, Qinghai, Ningxia, and Xinjiang. The data in this 
study do not include those of the Hong Kong SAR, the 
Macao SAR and Taiwan Province of China. 

We use absolute disparity coefficient and relative 
disparity coefficient of GDP to measure regional eco-
nomic growth disparity (Yang, 1989). The absolute dis-
parity coefficient means the difference value of the big-
gest regional value of GDP and the smallest one which 
can be seen in Equation (1). The relative one means the 
departure of GDP in each region from the average which 
can be seen in Equation (2). 

max minR Y Y    (1) 

where R is the absolute disparity of GDP; Ymax is the 
biggest value of GDPs of regions; and Ymin is the small-
est value of GDPs of regions. 
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where S is the relative disparity of GDP; Yi is the value 

of GDP of region i; Y is the average value of GDPs of 
regions; n is the number of regions. The bigger the value 
of S is, the bigger the regional relative economic growth 
disparity will be. 

In this paper, we choose seven representative indus-
tries (manufacturing; finance intermediation; real estate; 
information transmission, computer services and soft-
ware; hotels and catering services; leasing and business 
services; culture, sports, and entertainment) to study 
effects of industrial relocation on regional economic 
growth disparity in China. The basic criteria for select-
ing the mentioned industries are that an industry should 
represent the direction of regional economic growth, and 
that the industry should have a significant place in re-
gional economic growth as well as being relatively in-
dependent without close technical relations with other 
industries. We also choose and consider sunset indus-
tries and sunrise ones. In our model, we use the GDP 
and other data of these industries mentioned above to 
stimulate the value of GDP of each region.   

Furthermore, considering difficulties in data organi-
zation and model building, we formulate several as-
sumptions to clearly interpret the relationship between 
industrial relocation and Chinese regional economic 

growth disparities. First, the migration of capital and 
labor forces occurs only within the same industry among 
different regions. Second, each region implements re-
lated supporting policies and measures about industrial 
relocation—an assumption which also holds in reality. 
Third, labor forces migrate only from rural to urban ar-
eas or among different regions. For example, rural la-
bors migrate from the middle China to the cities in the 
eastern and western regions. We do not calculate labor 
migration among cities because of the lack of data. 
Fourth, industrial relocation occurs only in China and 
FDI is only regarded as part of capital investment. The 
SD model framework on industrial relocation and re-
gional economic growth disparities constructed is shown 
in Fig. 1. 

The analysis framework of our model can be divided 
into three levels, namely, inter-regional, intra-industry, 
and intra-regional ones. In our model, a causal analysis 
diagram is firstly established between all factors. 
VENSIM software is then used to construct the desired 
SD model by means of several equations and models. 
Causality is the foundation of SD modeling. Causal 
analysis can be employed to determine the causal con-
nection between all the factors in the system, which can 
be described by casual feedback loops. The cause-and- 
effect diagram that contains feedback loops is a descrip-
tion of the internal structure of the actual system. In the 
following figures of causal feedback loops, ′+′ and ′−′ 
indicate that the factors at both sides of the arrow have 
positive and negative causal relationships, respectively. 
The cause-and-effect feedback loop has polarity, and its 
polarity is positive when the feedback loop contains 
even negative causal links; its polarity is negative when 
the feedback loop contains odd negative causal links. 

In inter-regional analysis and modeling, the in-
ter-regional migration of labor force and capital is used 
to simulate industrial relocation and to construct an in-
ter-regional SD model. In intra-industry analysis and 
modeling, the causality between output values and the 
production factors of regional industries is analyzed to 
build the industrial production function in the form of 
C–D and to construct an intra-industry SD model. In 
intra-regional analysis and modeling, SD models of the 
seven industries were connected with the intra-regional 
population SD model to construct an intra-regional SD 
model for the simulation and prediction of GDP and per 
capita GDP of each region and to predict China′s re-
gional economic growth disparities. 
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Fig. 1  Framework of SD model of industrial relocation and regional economic growth disparity 
 

2.2  Inter-regional analysis and modeling 
Capital, labor force, and other factors for industrial 
production are assumed to migrate freely among regions 
(eastern, middle, and western regions) but not among 
different industries to describe inter-regional industrial 
relocation. Figure 2 shows the cause-and-effect feed-
back diagram of capital flow among eastern, middle, 
and western regions in the textile and clothing industry. 
2.2.1  Inter-regional labor migration SD model 
A large proportion of labor forces in China have cur-
rently migrated from rural to urban areas and from un-
der-developed to developed areas; this phenomenon is 
called China′s unique ′Migrant Worker Tide′. With the 

increasing demand for labor forces in urban areas, the 
improvement of the employment environment of farm-
ers in cities, and the rapid urbanization in China par-
ticularly in the 21st century, the number of migrant 
workers in cities is expected to increase further and con-
tinuously affect China′s economic and social develop-
ment. Therefore, inter-regional labor migration is re-
garded in our study as an important model to describe 
industrial relocation. The number of labors migrating 
between regions is assumed to depend on the following 
factors: the cost of migration, the desired wage in the 
immigration area (equal to urban wage multiplied by 
one labor efficiency coefficient), and the number of la- 

 

 
 

Fig. 2  Inter-regional capital migration casual feedback loop 
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bors migrating between regions in the previous period. 
The labor migration equation of this model is as fol-
lows: 
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where Mr, u is the total number of labors migrating from 
rural region r to the non-agricultural sectors of urban 
region u. Wu, NA is the average wage of non-agricultural 
sectors in urban region u; Wr, A 

represents the average 
wage of the agricultural sector in rural region r; ru de-
notes the skill difference of labors between rural region 
r and urban region u, or the equivalent to the wage dif-
ference between local and immigrant labors; c stands 
for the migration cost which is expressed by a certain 
percentage of the urban salary; and m reflects the elas-
tic velocity of migration. Many surveys show that the 
wage of rural labors immigrating to the city is about half 
of that of the urban residents (For example, according to 
The Latest Survey Report of Chinese Rural Migrants, 
the average monthly wage of rural migrants in early 
2007 was equal to 85.4% of that of national workers in 
November 2005. The monthly actual working time of 
rural migrants is far more than the average working time 
of urban workers; thus, a rural migrant′s real hourly 
wage accounted for only 62.8% of the hourly wage of 
one national worker). Therefore, ru is assigned a value 

of 0.7, c 
is assigned a value of 0.2 and m is allotted a 

value of 0.8 (Xu and Li, 2008). r, u is the labor migra-
tion intensity coefficient from rural region r to urban 
region u, and reflects the actual flow of inter-regional 
labor migration. It is calculated according to the actual 
data about labor migration and wage gap coefficient in 
2007. Lr

t–1 represents the total number of regional rural 
labors in the last period t–1. m is a coefficient whose 
value is 1 if the net income of migration is greater than 
the income without migration; otherwise, its value is 0.  

Because a surplus of labor exists in China′s rural ar-
eas and a certain skills gap exists between rural and ur-
ban residents, we further assume that a local urban labor 
is equivalent to an effective labor force, and a rural labor 
force migrating to the city is equivalent to ru effective 
labor (or labors). At the same time, we assume that the 
equilibrium in the labor market is decided by the total 
supply and demand for effective labors in various re-
gions. The labor migration SD model is established in 
VENSIM software. 

2.2.2  Inter-regional capital migration SD model 
The inter-regional capital migration SD model describes 
industrial capital migrating from one region to another 
but in the same industry. Obtaining data on capital mi-
gration is highly difficult because no clear statistical 
information is available. In this paper, we adopt the fol-
lowing function to simulate the capital migration of 
these seven industries. 

We take a certain regional industry in one year (e.g., 
financial intermediation of the eastern region in 2002) as 
an example. Its investment comprises two components: 
the internal investment in the same year and the mi-
grated capital. We assume that all migrated capital is 
from financial intermediation of other regions, and In-
vestm

2002 that indicates the value of eastern migrated 
capital from other regions in 2002 can be calculated by 
using the function below: 

2002 2002 2001
mInvest Invest GOV      (4) 

where Invest2002 refers to total industrial capital invest-
ment, which can be expressed by total investment in 
fixed asset of the industry in 2002. GOV2001 is the gross 
output value of the industry in 2001, and  denotes the 
reinvestment rate which can be expressed directly by the 
direct input coefficient of input-output table. In the 
capital migration SD model, gross output value of the 
industry, total investment in fixed assets, and direct in-
put coefficients of input-output table are calculated and 
predicted by table functions. 

2.3  Intra-industry analysis and modeling 
2.3.1  Causal relationship between industrial output 
and all factors 
The output value of industries is influenced by many 
factors. Birth rate and death rate determine the popula-
tion of a region and affect its population aged 16 and 
over. In addition, the inflows of labor forces from ex-
ternal areas influence the employment in the region. 
With all other conditions unchanged, a growth in indus-
trial employment population increases the gross output 
value of the industry, which is also influenced by capital, 
regional advantages, policies, and other relevant factors. 
Figure 3 shows the diagram of the feedback loop in the 
intra-industry. 
2.3.2  Intra-industry SD model 
The intra-industry SD model describes each element 
that affects the industrial output value and their rela-
tionships. We construct a production function in loga- 
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Fig. 3  Intra-industry causal feedback loop 
 

rithm form for a certain industry on the basis of the C–D 
production function in Equation (5): 

ln ln lnY c K L P          (5) 

where c is the total factor productivity rate (including 
management, quality of labor force, advanced technol-
ogy, etc.); Y denotes the gross output value of the indus-
try; K is capital (including FDI, total investment in fixed 
assets of the industry and capital migrated from other 
regions); L is the labor input (represented by the em-
ployment of the industry); and P represents the industry 
policy, which is a virtual variable. Industrial policy pa-
rameter P equals 1, indicating that each industry in each 
region has relevant industrial supporting policies; oth-

erwise, it equals 0.  is the elastic coefficient of capital 

output;  is the elastic coefficient of labor output;  is 

the elastic coefficient of policy and  is a random inter-
ference. Using this equation, we build the intra-industry 
SD model which can simulate the annual changes of the 
industry. 
2.4  Intra-regional analysis and modeling 
The growth of regional GDP comes from the increase in 
the intra-regional outputs of various industries. To 

maintain the integrity of data and the consistency of sta-
tistical standards as well as to reflect the current eco-
nomic development and emerging industries, seven in-
dustries were selected in this study. The statistics show 
that the total output values of these seven industries ac-
count for nearly 50% of the regional GDP. 
2.4.1  Intra-regional population SD model 
The population SD model provides the annual changes 
in the population and the number of labors in the eastern, 
middle, and western regions. State variables, namely, Ni, 

t and Li, t, respectively represent the population and the 
number of labors of region i in the period t. Rate vari-
ables, such as ri, tb , ri, td and ri, tl, respectively represent 
the birth and death rates and the rate of population aged 
16 and over of the regional population. We construct 
two functions to stimulate the population and labors in 
each region (Equation (6) and Equation (7)). Then they 
are outputted to the intra-regional SD model. 

 , , 1 , b , d1i t i t i t i tN N r r      (6) 

, , 1 , li t i t i tL N r    (7) 

where Ni, t–1 is the population of region i in the period 

t–1, t = 2001, 2002, , 2011. 
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2.4.2  Intra-regional causality between GDP and in-
fluencing factors 
Regional GDP growth results from the increase of the 
output value of each industry in the region. Analyzing 
these industries’ growing can be used to reflect the 
changes and growth of GDP in the region. Figure 4 is 
the intra-regional causal feedback loop of economic 
growth of each region. 
2.4.3  Intra-regional SD model 
Cause-and-effect relationship analysis is performed to 
further confirm the relationship between system struc-
ture and the model variables. The intra-regional SD 
model is utilized to describe the relationship among the 
seven industrial outputs, regional GDP, and per capita 
GDP, and to simulate GDP and per capita GDP of each 
region every year. The relationship dynamics model 
utilized to determine the relationship between the seven 
industries and regional GDP also can be seen in Fig. 1. 

3  Simulation Results and Discussion 

3.1  Adjustment parameters and alternatives 
The four main parameters determining labor and capital 
migration are used as adjustment variables as shown in 
Table 1. VENSIM software is implemented to repeat-
edly test and control results of the model according to 

the changes of these adjustment variables. Based on the 
SD simulation of various programs, the regional eco-
nomic disparities of GDP and per capita GDP in the 
eastern, middle, and western regions are obtained.  

To make the stimulation results comparable, all ad-
justment variables are assigned their values under four 
conditions. First, the unchanged variables in the years of 
the original data according to Chinese Statistical Year-
books are used to predict the results in other years. Sec-
ond, variables that control labor migration are changed 
to predict the results in other years. Third, variables that 
control capital migration are changed to predict the re-
sults in other years. Fourth, variables that indicate labor 
and capital migration are changed to predict the results 
in other years and to obtain the four alternatives of in-
dustrial relocation and Chinese regional economic 
growth disparities. Then we choose one best set of re-
sults under each condition. Therefore, we get four alter-
natives about effects of industrial relocation on regional 
economic growth disparities. Results of the four alterna-
tives about regional relative disparity coefficient of GDP 
can be seen in Fig. 5. 

3.2  Stimulation results 
By comparison and analysis, we believe the result of the 
forth alternative is most acceptable, which can reflect 

 

 
 

Fig. 4  Intra-regional causal feedback loop 
 

Table1  Adjustment variables 

Variables Meaning of variables Value interval 

c Migration cost which is expressed by a certain percentage of urban salary [0.1, 0.3] 

m Elastic velocity of migration [0.7, 0.9] 

r, u 
Migration intensity coefficient from rural region to urban region, and reflects actual flow of inter-regional labor mi-
gration 

[0.2, 0.5] 

τ reinvestment rate which can be expressed directly by the direct input coefficient of input-output table [0.1, 0.5] 
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Fig. 5  Regional relative disparities of GDP under four alternatives 

 
well that industrial relocation can not only promote 
economic growth in the middle and western regions, but 
also decrease relative economic growth disparities 
among the three regions and thus strengthen regional 
coordinated development. Because of strong industrial 
migration in its inner areas, the eastern region still keeps 
quick economic growth and development. According to 
the fourth alternative, the relative disparity between the 
eastern, middle, and western regions is decreasing. We 
obtain the simulation results shown in Table 2 by 
VENSIM software.  

At constant prices, the relative disparity in GDP 
among the eastern, middle, and western regions is nar-
rowed gradually; however, the absolute disparity con-
tinues to widen. In 2015, the absolute disparity between 
the eastern and western regions will be 5.884 × 1011 
yuan and that between the eastern and middle regions 

will be 5.548 × 1011 yuan. In 2010, the one between the 
eastern and western regions was 4.739 × 1011 yuan and 
that between the eastern and middle regions was 4.599 × 
1011 yuan. Aside from primary accumulated factors, the 
eastern region has more advantages than the middle and 
western regions in terms of native locational advantages, 
high economic development level, and excellent soft 
and hard environment. Therefore, their absolute dispari-
ties in the coming years are expected to continue to ex-
pand. With regard to per capita GDP in constant prices, 
the absolute and relative disparities among the eastern, 
middle, and western regions exhibit declining trends. In 
2015, the absolute disparity between the eastern and 
western regions will be 364.47 yuan and that between 
the eastern and middle regions will be 253.41 yuan. In 
2010, the one between the eastern and western regions 
was 383.80 yuan and that between the eastern and mid- 

 
Table 2  Stimulation results of GDP and per capita GDP of three regions 

GDP (108 yuan (RMB)) Per capita GDP (yuan) 
Year 

Eastern Middle Western Eastern Middle Western 

2001 6218 2413 2336 1130.99 672.05 649.34 

2002 6216 2411 2342 1123.36 667.54 647.08 

2003 6377 2481 2402 1145.21 683.23 659.40 

2004 6682 2681 2568 1191.15 734.44 700.43 

2005 6997 2797 2666 1236.79 761.81 741.13 

2006 7130 2861 2768 1248.52 774.52 765.72 

2007 7394 3028 2929 1282.46 814.51 806.92 

2008 7787 3282 3170 1340.13 877.00 867.92 

2009 7689 3255 3144 1295.97 914.38 855.89 

2010 8090 3491 3351 1312.99 978.23 929.19 

2011 8504 3763 3562 1343.59 1052.01 982.80 

2012 8999 4037 3781 1410.26 1124.99 1038.39 

2013 9474 4225 4039 1473.80 1171.15 1102.15 

2014 9872 4567 4328 1524.30 1260.18 1175.28 

2015 10426 4878 4542 1590.94 1337.53 1226.47 
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dle regions was 334.76 yuan. Because we consider the 
migrants from underdeveloped areas in the middle and 
western regions to developed areas in the eastern, mid-
dle, and western regions, the result shows a decreasing 
population in the middle and western regions, which 
then leads to a faster reduced gap of per capita GDP 
between these two regions. However, we do not con-
sider the possibility of large-scale migration of the 
western population. If the phenomenon is taken into 
account, the per capita GDP of the western region in 
China will increase more quickly. 

From the perspective of labor input, labor migration 
can indeed improve regional allocative efficiency of 
labors and speed up economic growth. Therefore it can 
decrease economic disparities among the eastern and 
western regions and differences between the urban and 
the rural. It also can lower and smooth down obstacles 
in further labor migration and solve the problem of labor 
shortage in the eastern region of China. However, the 
simple acceleration of labor migration cannot always 
effectively reduce regional disparity of economic 
growth. In contrast, it can bring some social problems, 
such as only elders and children staying at home in un-
developed rural areas. 

From the perspective of capital input, the effect of 
capital on western economic development is not obvious. 
In the current development of the western region, it is 
important to actively guide the capital to move toward 
the middle and western regions, aside from considering 
the rising fixed asset investments of these regions. 
Given superior locational advantages and efficient soft 
and hard investment environments, coupled with the 
theory ′the western spatial pattern is uneconomical′ 
(Yang, 2003), it is difficult to guide large-scale foreign 
investment toward the middle and western regions. It 
will entail a long time to narrow the economic dispari-
ties among the three regions. 

The success of past SD models illustrates that what 
often prevents progress is not a lack of resources, tech-
nical knowledge, or a genuine commitment to change 
(John, 2001). The requirement is a meaningful sys-
tem-thinking capacity or the capability to learn about the 
complexity of the world and determine the best solu-
tions through which we can create the future we aspire 
for. There are so many limitations in our model. For 
example, we consider only the relocation of several in-
dustries, and not all possible industries. Industrial relo-

cation is also influenced by policy uncertainty, and we 
can not quantify the relationship between regional pol-
icy and industrial relocation behaviors. Meanwhile, our 
model does not consider the negative effects of enter-
prise production on the local economy, such as the dete-
rioration of ecological environments and excessive 
consumption of natural resources. Although factors such 
as transportation and natural resources play an important 
role, we restrict the model to capital and labor because 
of the size and complexity of the model. Extending the 
model to consider these important elements will en-
hance our understanding of the role of industrial reloca-
tion in regional economic growth. More complicated 
models of industrial relocation can be examined to test 
the robustness of the SD model and the findings derived 
from it.  

In sum, as a first attempt to incorporate SD modeling 
into industrial relocation research, our study provides a 
model that enables the examination of dynamic feed-
back during industrial relocation. This model provides a 
platform that can be easily extended in future research 
to investigate the complex interactions of various factors 
that affect regional industrial relocation and economic 
growth. 

4  Conclusions 

Industrial relocation is a complex system with multiple 
interfaces which follow the nonlinear interaction 
mechanism. The interaction of multiple feedbacks also 
causes exponential growth, super-stable convergence, 
short-term mutation, and time lags in the system. 
Therefore, stimulating industrial relocation with simple 
econometric models is rather difficult. We use SD mod-
els to analyze and design theoretical and empirical mod-
els for studying effects of industrial relocation on re-
gional economic growth disparities. 

The simulation of industrial relocation in China indi-
cates that industrial relocation does not only promote 
economic growth and improve living standards, but also 
decreases the inter-regional relative economic disparities. 
In our model, the elastic velocity of migration and the 
migration intensity coefficient are important factors that 
influence labor movement among regions. We carefully 
consider the income disparity between rural and urban 
areas, and the number of off-farm workers. In future 
regional economic development, the government should 
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narrow economic growth disparities and formulate re-
lated policies and measures to promote the coordinated 
development of urban and rural regions. Industrial relo-
cation should be appropriately handled. Tax-sharing 
mechanisms should be innovated to enable benefit shar-
ing among areas, and to simultaneously promote social 
development and avoid more serious polarization be-
tween rich and poor areas. Furthermore, the western 
region of China should accelerate its opening to the out-
side world to improve the soft environment for investors 
and industrial development. Moreover, the western re-
gion should use its rich and unique natural, biological, 
and human resources to form competitive advantages, 
reduce the geographical space for habitats to obtain 
scale economy and trading efficiency, and take full ad-
vantage of technology, information networks, and ad-
vanced e-commerce technology to reduce transaction 
costs. 
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