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Regional Distribution of Foreign
Direct Investment in China
A Multivariate Data Analysis of Major
Socioeconomic Variables

Abstract: This study aims to identify the driving forces behind the regional distri-
bution of inward FDI flows in China for the period 1998–2003. Based on the
eleven selected socioeconomic variables and by adopting factor analysis, we ac-
cept the hypothesis that the overall socioeconomic environment in the administra-
tive regions of China is a fundamental determinant of regional disparity in FDI.
We use the complete linkage clustering technique to classify these regions into
broader groups and then explore the similarities and dissimilarities between them.
The findings from the study provide a yardstick for multinational firms regarding
location decisions at the provincial level.

According to the IMF Balance of Payments Manual,1 foreign direct investment
(FDI) statistics cover all directly and indirectly owned subsidiaries, associates,
and branches of multinational firms. With a stock of direct investment US$448
billion in 2002,2 China is probably the most attractive location for new business
today. Once multinational firms determine to invest in China, they have to de-
cide which region is the best business location in which to establish their firms.
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Based on a regional analysis of the major socioeconomic variables, this article is
intended to provide a decision-making tool for foreign multinational entrepre-
neurs on the destination of their direct investment in China at the provincial
level.

Between 1994 and 2003, China’s economy grew on average by 8.1 percent
(10.7 percent in nominal terms). The IMF World Economic Outlook 20043 forecast
growth at 9 percent in 2004 and 7.5 percent in 2005. The growth rates forecasted
are the highest among advanced economies, emerging markets, and developing
countries. This visible success in the economic transformation of China has been
brought about by twenty-five years of economic reforms since 1978. It is recog-
nized that one of the key driving forces of this transformation is the progressive
opening of China to the outside world through foreign direct investment.

To test the hypothesis that the regional socioeconomic environment is one of
the principal determinants of the regional distribution of inward FDI flows to China,
we first select a set of variables based on the criteria of the availability of official
statistics, significant regional differences, and the socioeconomic environment fac-
tors that are highly correlated with FDI. Then, we use the method of principal
components factor analysis to construct a socioeconomic environment index for
each of the thirty regions. A simple correlation analysis is conducted between the
regional socioeconomic environment index and the regional inward FDI flows to
provide evidence for our hypothesis.

The thirty-one administrative regions in China4 (except for Taiwan, Hong Kong,
and Macao) are grouped into three areas (eastern, central, and western) according
to their geographical locations. The eastern area comprises those regions along the
eastern coast. It covers eight provinces (Hebei, Liaoning, Jiangsu, Zhejiang, Fujian,
Shandong, Guangdong, and Hainan), one autonomous region (Guangxi), and three
municipalities (Beijing, Tianjin, and Shanghai). The western area covers six prov-
inces (Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, and Qinghai), three autono-
mous regions (Tibet, Ningxia, and Xinjiang) located in the northwest and southwest
of China, and one municipality (Chongqing).5 The central area covers eight prov-
inces (Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan) and
one autonomous region (Inner Mongolia). Owing to the unavailability of FDI
statistics in Tibet, we have to exclude Tibet from our list, leaving thirty regions in
our sample.

Since it would be a time-consuming task for foreign entrepreneurs to select
from a group of thirty a region in which to locate their firms, we have used a
hierarchical clustering method to classify regions into broader regional groups
(clusters) according to the similarities (internal cohesion) and dissimilarities (ex-
ternal isolation) in their socioeconomic environment. Last, based on the socioeco-
nomic environment in 2003, we provide a prediction about the trend of inward
regional FDI flows in 2004 and discuss the implications of our research results for
multinational firms investing in China.



58 THE CHINESE ECONOMY

FDI in China

Since Deng Xiaoping’s tour of the southern provinces in 1992, when he reaf-
firmed the commitment of the Chinese government to market-oriented reform and
policies to open the economy, China has been successful in attracting foreign di-
rect investment. According to the China Statistics Yearbook 2004, China received
direct inward investment totaling about 442.8 billion yuan in 2003, which equaled
about 3.8 percent of gross domestic product (GDP). This represents a more than
eighteen-fold increase of FDI in 1991 (23.2 billion yuan).6 An in-depth study of
the FDI in China enables us to point out several characteristics.

First, the main sources of FDI in China have historically been areas with a large
Chinese population, but their importance declined somewhat in the past decade as
enterprises from the United States, the euro area,7 and Japan entered China in
larger numbers. In 2003, the FDI flows to China from these advanced countries
were about 23 percent of total FDI flows to China (US$12.27 billion), up 127
percent over 1994;8 however, Hong Kong, Taiwan, and Singapore still accounted
for over 43 percent of total FDI in the same year.

Second, the contribution made to China by FDI has been to raise productivity
rather than meet financial needs. Following the standard four-sector GDP deter-
mination model,9 it is easy to derive an estimator for domestic savings, that is: S
= I – (T – G) + (X – M). By using the 2003 statistics for gross capital formation
(I), net export (X – M), and the balance of total government revenue and expen-
ditures (T – G), we calculate that China’s domestic savings equal nearly 47 per-
cent of GDP,10 which is probably the highest in the world. With a 42 percent
capital formation rate in the same year, from a financial point of view of balance
of payments, China’s high domestic savings rate should be able to finance the
equally astounding domestic investment rate by itself. Hence, the role of foreign
investment is not so much to contribute financially to the balance of payments,
but to improve directly and indirectly the productivity of all domestic invest-
ment and, as a consequence, contribute to GDP growth.

Third, a high and increasing association between FDI and GDP across regions
in China demonstrates the economic significance of FDI to the economy of China
in recent years. As shown in Table 1, the almost perfect correlation among the
series of regional GDPs for the period 1998–2003 reveals the rigidity of regional
GDP patterns (their Pearson correlation coefficients11 range from 0.9945 to 0.9998).
On the other hand, although the correlation among the FDI series is high, the
decreasing value of correlation coefficients demonstrates that the regional FDI
distribution pattern has changed over the past five years. With a high correlation
coefficient of 0.8863 between GDP and FDI in 2003, one should not hastily con-
clude that the regional distribution of FDI could be predicted in terms of the prior
regional GDP figures. The reasons are that the rigid pattern of regional GDP can-
not capture the changing pattern of regional FDI and that the correlation between
two variables may be due to their common relation to other variables. Accord-
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Table 1

Correlation Matrix of Regional GDP and FDI, 1998–2003

GDP1998 GDP1999 GDP2000 GDP2001 GDP2002 GDP2003
(FDI1998) (FDI1999) (FDI2000) (FDI2001) (FDI2002) (FDI2003)

GDP1998 1
(FDI1998) (1)
GDP1999 0.9997 1
(FDI1999) (0.9951) (1)
GDP2000 0.9990 0.9996 1
(FDI2000) (0.9916) (0.9908) (1)
GDP2001 0.9986 0.9993 0.9998 1
(FDI2001) (0.9880) (0.9831) (0.9948) (1)
GDP2002 0.9970 0.9979 0.9985 0.9992 1
(FDI2002) (0.9460) (0.9363) (0.9664) (0.9717) (1)
GDP2003 0.9945 0.9957 0.9966 0.9976 0.9994 1
(FDI2003) (0.8211) (0.8065) (0.8556) (0.8763) (0.9515) (1)

FDI1998 0.7301 0.7360 0.7455 0.7460 0.7449 0.7421
FDI1999 0.7241 0.7293 0.7387 0.7399 0.7403 0.7380
FDI2000 0.7739 0.7793 0.7882 0.7890 0.7889 0.7873
FDI2001 0.7766 0.7831 0.7922 0.7930 0.7931 0.7923
FDI2002 0.8245 0.8304 0.8369 0.8382 0.8402 0.8415
FDI2003 0.8391 0.8460 0.8504 0.8535 0.8603 0.8663

Source: Calculated from China Statistics Yearbook 1999, 2000, 2002, table 17-16, and
China Statistics Yearbook 2004, tables 3-10, 18-2, and 18-16.

ingly, a set of collinear socioeconomic variables (including GDP), which is sig-
nificantly correlated with FDI, thus contributes more to the regional distribution of
FDI than GDP alone does.

Several prominent features of the distribution of inward FDI flows among the
thirty regions in 1998 and 2003 are shown in Table 2. First, FDI is highly concen-
trated in the eastern area (87.41 percent in 1998 and 86.69 percent of total FDI
inflow in 2003), with a significant portion going to Shanghai, Jiangsu, Zhejiang,
Shandong, and Guangdong (56.92 percent in 1998 and 65.85 percent of total FDI
inflow in 2003). Second, although the aggregate FDI has increased by 16.87 per-
cent from 1998 to 2003, the regional distribution of FDI has experienced a sub-
stantial change. The fact that thirteen regions recorded an increase of inward FDI
flows and seventeen regions recorded a decrease has induced a reshuffle of FDI
ranking among the regions in China. Over the years, FDIs in Zhejiang, Jiangxi,
and Shandong have increased by 278 percent, 247 percent, and 173 percent, re-
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spectively. Third, while the measures of central tendency (the mean) and spread
(the standard deviation) of the regional distribution of FDI in China between 1998
and 2003 indicate an insignificant change, the measures of the degree of asymme-
try (skewness) and the level of peakedness (kurtosis) of these two distributions
have changed markedly. The coefficient of skewness reduces from 3.14 in 1998 to
2.03 in 2003, revealing that more regions have attracted less than the average re-
gional FDI and fewer regions have attracted more than average regional FDI over
the five-year period. The coefficient of kurtosis drops from 11.32 in 1998 to 3.82
in 2003, demonstrating that the frequency curve of regional FDI distribution has
changed from a leptokurtic curve12 toward a normal curve. This indicates that the
similarity of FDI among the middle-ranked regions has increased and the full range
of the distribution has reduced over the years.

Data Description

Many determinants of FDI have been identified in the economic literature
(Coughlim and Segev 1999; Crum, Brigham, and Houston 2005, 97–99; Ng and
Tuan 2003; Wang 2004). However, our investigation concentrates on those for
which official statistics are available and relevant for the case of China at the pro-
vincial level. In light of the above analysis, while neglecting the financial environ-
ment as a significant factor in attracting FDI, our criteria for including elements in
the list of socioeconomic variables that determine the attractiveness of FDI are
based largely on the consideration of market size and factor productivity.

Market size refers to the extent to which a specific production output could be
sold. At the macrolevel, the number of potential buyers in the market and the in-
come of consumers are major determinants of market size. Among the socioeco-
nomic variables restricted by the availability of data in China’s official statistics,
we choose per capita GDP,13 per capita retail sales, average wage, and population
density as proxies for market size. In addition, since FDI from Hong Kong, Tai-
wan, and Singapore tend to be export-oriented manufactured products, the degree
of openness to international trade and the contribution of secondary and tertiary
industries are included as variables under the category of market size.

Factor productivity refers to the extent to which a specific production factor
contributes to production output under a given average production cost. At the
macro level, a better infrastructure and human capital investment are major favor-
able indicators of factor productivity. Thus, we have chosen per capita total invest-
ment in fixed assets, the percentage of population with education level at senior
secondary school and higher, per capita government expenditure for innovation
enterprises, total length of transportation routes, and overall resource productivity
measured as a ratio of GDP to land area as proxies for factor productivity.

Because there are substantial differences among regions in China in terms of
population and land area, in order to make meaningful comparisons, with the ex-
ception of those that are expressed in terms of percentages, all the selected vari-
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ables are expressed either as per capita or per square kilometer. In addition, since
the nature of this research is cross-sectional and there is no need to take changes in
the price level into account, we have used variables in nominal rather than in real
terms. For the sake of statistical manipulation, these selected variables are ex-
pressed symbolically as X

i
, where i = 1 to 11. The data matrices in 1998, 2002 and

2003 are provided in Tables 3, 4, and 5, and the definitions of these variables are
listed below.

X
1 
Represents per capita GDP at current market prices estimated by

production approach.

X
2 
Represents per capita retail sales of consumer goods. It is calculated as

the total retail sales divided by the number of mid-year population (the ratio
of GDP to per capita GDP of the same year).

X
3 
Represents average wage of staff and workers in state-owned units.

X
4 
Represents population density (persons per sq. km.).

X
5 
Represents the degree of openness to international trade. It is calculated

as (X + M) / GDP; (X + M) is the total import and export value of commodi-
ties by places of destination or origin. The value has been changed to yuan by
using the average exchange rate of the yuan against the US dollar.

X
6 
Represents the contribution of secondary and tertiary industries to GDP.

It is calculated as the ratio of total gross output values produced by the
secondary and tertiary industries to GDP.

X
7 
Represents per capita total investment in fixed assets.

X
8 
Represents the percentage of population aged six and over with

education level at senior secondary school and higher (sample survey data).

X
9 
Represents per capita government expenditure for innovation enterprises.

X
10 

Represents total length of transport routes (railways, waterways, and
highways) per sq. km.

X
11 

Represents resource density, which is calculated as the ratio of GDP to
land area.

The FDI Attraction Index

Having determined the set of socioeconomic variables to capture the abstract con-
cept of regional attractiveness of FDI, it is necessary to go on to construct an index
number which purports to measure that concept. To do this, we apply principal
components analysis to summarize the eleven socioeconomic variables into m prin-
cipal components14 (m < 11), and then use the resulting factor score coefficients of
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these principle components (preferably m = 1, that is, the first principal compo-
nent) as weights to calculate the weighted average of the eleven socioeconomic
variables for a specific region to obtain its FDI attraction index.

Methodology

Since the eleven regional socioeconomic variables are measured on different scales
or on a common scale with substantial difference in magnitude, it is necessary to
transform the eleven original variables on the same scale by standardizing them
for the subsequent factor analysis. Suppose that each observed socioeconomic
variable X

i
 has a constant mean µ

i
 with a finite variance σ2

i
 over thirty regions in

China. We transform X
i
  in X′ = (X

1
, X

2
,…, X

11
) to Z

i
 in the random vector Z′ = (Z

1
,

Z
2
,…, Z

11
), where:

Z
i
 = 

Xi i

i

− µ
σ

with a mean of zero and a standard deviation of one. In the factor analysis model,
the standardized variable Z

i
 is expressed exactly as a linear combination of com-

mon factor scores of principal components F
1
, F

2
,. . ., F

m
 and one additional spe-

cific factor (or the error term) e
i
, it can be written as:

Z l F l F l F l Fi ik k
k

m

i i i im m i= + = + + +
=

∑
1

1 1 2 2ε ε. . . . 

i = 1,…,11. k = 1,…, m (1)

where l
ik
 is known as factor loading of the ith standardized variable Z

i
 on the kth

principal component F
k
; and m stands for the number of principal components

extracted.
The common factor score of the kth principal component F

k
 and the specific

factor  ε
i 
are assumed to satisfy the following conditions:

E(Fk) = 0 and Var(Fk) = 1, ∀ k, Cov(Fk,Fl) = 0, ∀ k�l.

E(ε
i 
) = 0 and Var(ε

i 
) = Ψ

i 
, ∀ i, Cov(ε

i 
, ε

p
) = 0, ∀ i�p. (2)

Cov(ε
i
, F

k
) = 0; ∀ i, k.

In this paper, the factor loadings and variances of the original standard normal
variables (Z

i
) are estimated using the principal components method.15 The princi-

pal component solution of the factor model is expressed in terms of the eigen-
value-eigenvector pairs, denoted (λ

1
, e

1 
), (λ

2
, e

2
),…, (λ

11
, e

11
) of the 11 × 11

variance-covariance matrix of Z, where λ
1 
≥ λ

2
 ≥ … ≥ λ

11
, e′

1
e′

1 
=  e′

2
e

2
 = . . . =

e′
11

e
11

. The estimated factor loading l
ik
 is obtained by:

λ j ike ,
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where e
ik
 stands for the ith element of the kth eigenvector. Moreover, the contribu-

tion to the total variance of the standardized variables,

Var( )Zi
i=
∑

1

11

,

explained by the kth principal component factor score, is calculated by adding the
squared estimates of factor loadings of all the standardized variables in Z under the
kth principal component, that is,

l l l l e elk
i

k k k k k k k
2

1

11

1
2

2
2

11
2= + +

=
∑     ... or ( ), ( ),λ λ

which gives the kth eigenvalue λ
k
. The total standardized variance must be equal to

11; hence,

kλ
11

represents the proportion of total standardized variance attributable to the kth com-
mon factor. Since the estimate of each consecutive eigenvalue is on the decrease,
each corresponding factor score will account for less and less total standardized
variance. Kaiser (1960) suggests that only the factor scores, which have eigenval-
ues of one or greater, should be extracted. While the maximum amount of variance
explained by one standardized variable is one, a common factor extracted is then
required to explain at least as much as the equivalence of the variance of one
standardized variable.

Furthermore, the portion of Var (Z
i
) explained by all the m principal compo-

nents extracted is called the ith communality, denoted

iφ2 ,

which is equal to the sum of squares of the estimated loadings of Z
i
 on the m

common factors given by:

l l l lij
k

m

i i im
2

1
1
2

2
2 2

=
∑ = + + +. . . ;

hence, the higher the ith communality, the more the common factors can explain
the variance of the ith standardized variable. The estimated specific variance ψ

i
 is

simply equal to the variance of Z
i
 minus the estimated value of φ2

i
.16

In addition, it is useful to compute the values of factor scores for further analy-
sis of the FDI inflows in China. In the principal components analysis, the common
factor score of the kth principal component F

j 
is given by:

.k .k .ke Z e Z . . . e Z+ + +1 1 2 2 11 11( )

divided by:
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kλ .17

In other words, the computation of F
k
 involves the linear combination of the stan-

dardized variables Z
1
, Z

2
, . . . , Z

11
, with the respective factor score coefficients

being equal to:

( ,( , . . . ,(λ λ λ1
1

1 1
1

2 1
1

11) ) ) .. .
− − −e e ek k k (3)

Empirical Results

The principal components analysis is conducted on the data matrix of socioeco-
nomic variables for 1998, 2002, and 2003. The first step is to estimate the pairs of
eigenvalue and eigenvector from the variance-covariance matrix of Z. Based upon
the criterion of Kaiser (1960), we only retain the first eigenvalue  λ

1
 associated

with the first corresponding eigenvector e
1
 and the first principal component factor

score F
1
 for the years under study. In other words, only one principal component

(m = 1) is generated. We present the first principal component solution in Table 6.
In Table 6, the first principal component factor score F

1
 accounts for about 80.2

percent of the total standardized variance in 1998, and about 78.6 percent and 78.5
percent in 2002 and 2003. Also, the estimated values of factor loadings can be
used to measure the degree to which the socioeconomic variables are correlated
with F

1
. We find that during the years under consideration, GDP per capita (X

1
),

retail sales per capita (X
2
), and per capita investment (X

7
) are the variables with the

highest correlation coefficient with F
1
. With m = 1, the estimated communalities,

φ2
i
, are simply the squares of the respective factor loadings. The values of the fac-

tor score coefficients reported in Table 6 reflect the weights or relative importance
of the individual standardized variables in the construction of F

1
. Since the factor

score coefficient of Z
i
, given by,

i) e−λ 1
1 1( ,

is equal to the respective factor loading:

ieλ1 1

divided by λ
1
, the values of factor loadings are exactly the same as those of the

factor score coefficients.
In light of the above, we use the factor score coefficients of the first principal

component, F
1
, as the weighting system applied to the regional values of socioeco-

nomic variables to obtain the common factor score of the first principal compo-
nent (CFSFPC). It is sensible statistically to use the CFSFPC to represent the
socioeconomic environment across the thirty regions in China. Taking Beijing (re-
gion code 1) and Shanghai (region code 9) as examples, their respective CFSFPC
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is calculated as the weighted average of the standardized values of the eleven so-
cioeconomic variables:

Beijing: CFSFPC
1
 = w

1
Z

1,1
 +  w

2
Z

2,1 
+  w

3
 Z

3,1 
+ . . . +  w

11
Z

11,1

Shanghai: CFSFPC
9
 =  w

1
Z

1,9
 +  w

2
Z

2,9 
+  w

3
 Z

3,9 
+  . . . +  w

11
Z

11,9
(4)

Where: the weight (w
i
) of Z

i
 stands for the factor score coefficient of the first

principal component:

(
i.e

λ
1

1
),

so that 
. . .e e e

w w . . . w .= = =
λ λ λ
1 1 2 1 11 1

1 2 11

1 1 1

, , , 

Since the CFSFPCs for the thirty regions are calculated based on standard nor-
mal variables that contain both positive and negative values, we have to convert
the CFSFPC

 
series to an index number for the sake of mathematical manipulation.

To do this, we convert the CFSFPC values from the standard normal scale, Z ~
N(µ

z 
= 0, σ

z 
= 1), to a normal random variable, Y~ N(µ

y 
= 100, σ

y 
= 50) by using the

transformation formula

j y

j
y

Y
Z .

− µ
=

σ

This derived variable is called socioeconomic environment index (SEEI). The for-
mula of the SEEI for the jth region is:

SEEI
j
= 50 × CFSFPC

j
+ 100        j = 1,. . ., 30 (5)

Table 7 shows the CFSFPC, the SEEI, and the ranking of SEEI across the thirty
regions in 1998, 2002, and 2003. The high correlation between the socioeconomic
environment index (SEEI) and per capita FDI (PCFDI) in consecutive years (0.888
to 0.976) as shown in the lower portion of Table 7 implies that the regions with
higher SEEI are expected to attract more PCFDI in the current and next few years.
That is to say, we cannot reject the hypothesis that the regional socioeconomic envi-
ronment is one of the principal determinants of the regional distribution of inward
FDI flows in China. Hence, the SEEI can be thought of as the FDI attraction index.

Note, however, that the SEEI in a given year is largely a relative concept built
on the variances of the socioeconomic variables across the thirty regions in a spe-
cific year, and its absolute value is therefore not appropriate for use as a basis for
comparison over time.
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Cluster Analysis

The Agglomerative Hierarchical Clustering Technique

The socioeconomic environment index (SEEI) provides us with an analytical tool
through which we can determine not only the order of FDI attractiveness amongst
regions in China but also their relative magnitude. However, as indicated by the
intercorrelation matrix of the eleven selected variables, to identify the characteris-
tics of the socioeconomic environment of each of the regions in China could be
very cumbersome and confusing. Therefore, it is desirable to partition the thirty
regions in China into a smaller number of homogeneous clusters before carrying
on further investigation. The most widely used method to complete this task is use
of distance-based hierarchical clustering algorithms. Everitt and Dunn (1991) and
Friedman and Meulman (2004) provide comprehensive reviews of the clustering
techniques.

The process of clustering begins by finding the closest pair of regions using a
particular interobject distance measure of attributes and combining those regions
with the nearest distance to form a cluster. At each stage in the procedure, the
number of clusters is reduced by one by joining or fusing the two clusters consid-
ered the closest to each other. The procedure continues one step at a time until all
the clusters are merged into a single cluster.

The attribute variables in our cluster analysis are the eleven regional socioeco-
nomic variables. We employ the standardized values of these attribute variables
for clustering analysis to avoid problems caused by scale differences. We choose
the squared Euclidean distance as the measure of dissimilarity among the attribute
variables. The squared Euclidean distance is the sum of the squared distance over
all standardized attribute variables under consideration, which can place progres-
sively greater weight on regions that are further dissimilar. Moreover, we use the
complete linkage method for linking clusters in the hierarchical clustering algo-
rithm. One useful representation of the hierarchy is a binary tree diagram called a
dendrogram, and it can be obtained by using common statistical computer pack-
ages such as SPSS and Minitab. We can visualize this representation to assess the
degree of clustering in the data set and manually choose a particular partition of
the objects into clusters.

Characteristics of Distinct Clusters

Taking the SPSS output of the complete linkage dendrogram based on the set of
socioeconomic variables in 2003 as an example, before joining or fusing the re-
gions together, each region is considered to be a single group at the first fusion
stage; at each of the second to the fifth fusion stages in the agglomerative proce-
dure, the number of regions is reduced. When the final (sixth) fusion stage is reached,
there is a single group containing all thirty regions. At the fifth fusion stage, the
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thirty regions are classified into two clusters: one cluster contains three regions
and the other contains twenty-seven regions. It is obvious that all regions in the
three-region cluster are municipalities (Beijing, Tianjin, and Shanghai) and were
the earliest regions to be opened to the foreign world; and thus, the socioeconomic
environment in this cluster on average is the best in the country. The establishment
of the Chongqing municipality in 1997 did not lead immediately to success in the
overall socioeconomic environment here, despite it being given the leading role in
the “Open Up the West” campaign which started in January 2000. It therefore does
not have the attributes to be classified in the three-region cluster. At the fourth
fusion stage, the thirty regions are classified into three clusters: Shanghai alone in
one cluster, Beijing and Tianjin occupying another cluster, and the remaining
twenty-seven regions belonging to the third cluster. When moving down one stage,
the thirty regions are partitioned into four clusters: Cluster 1 contains Shanghai;
Cluster 2 contains Beijing and Tianjin; Cluster 3 contains Jiangsu, Zhejiang, and
Guangdong; and Cluster 4 contains the other twenty-four regions. Finally, we can
identify eight clusters at the second fusion stage.

Although it is not easy to determine which fusion stage should be chosen in the
dendrogram to identify naturally occurring groups of regions defined in terms of
their socioeconomic environment, the interpretability of the resulting cluster struc-
ture will often be useful to justify the choice. With this in view, we choose the third
fusion stage of the complete linkage dendrogram to partition the thirty regions in
China into four relevant clusters based on the socioeconomic dataset over the years
under consideration. The four clusters of regions at the third fusion stage together
with the corresponding SEEI and PCFDI series in 1998, 2002, and 2003 are listed
in Table 8.

In 2003, Shanghai itself forms a distinct cluster because it ranks first in a num-
ber of socioeconomic variables, including per capita GDP (X

1
), population density

(X
4
),

 
contribution of secondary and tertiary industries to GDP (X

6
), percentage of

population with education level at senior secondary school (X
8
), per capita govern-

ment expenditure for innovation enterprises (X
9
), length of transport routes (X

10
),

and resource density (X
11

). It ranks second in the whole country in the following
variables: per capita retail sales (X

2
), average wage (X

3
), degree of openness to

international trade (X
5
), and per capita total investment in fixed assets (X

7
). In

addition, the score of Shanghai in each of the above variables is only slightly lower
than the score of the first ranking regions in Cluster 2. For X

2
, Shanghai has a score

of 16.6, which is only slightly lower than Beijing’s score of 16.78. For X
3
, the

score of Shanghai is 28.41, which is also only slightly lower than Beijing’s score
of 28.46. For X

5
, Shanghai’s score of 146.34 is also lower than Guangdong’s score

of 175.69. For X
7
, Shanghai’s score of 18.68 is also slightly lower than Beijing’s

score of 18.99. Judging from their outstanding socioeconomic environment as
measured by the SEEI, we call the regions in Cluster 1 and Cluster 2 the matured
regions and advanced regions, respectively.

The three coastal provinces, Jiangsu, Zhejiang, and Guangdong, in Cluster 3
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are open to the foreign world and underwent economic reforms earlier. In this
cluster, per capita GDP (X

1
), average wage (X

3
), per capita total investment in fixed

assets (X
7
), length of transport routes (X

10
), and resource density (X

11
) rank first

amongst all the twenty-two provinces and four autonomous regions. Owing to the
successful implementation of preferential economic development policies, the
percentage of state-owned and state-holding enterprises to all enterprises in terms
of gross output value18 in this cluster is the lowest, relative to other clusters. And
thus, regions in this cluster are believed to have the greatest degree of economic
freedom in China. Taking into account their stage of socioeconomic development,
we call the regions in this cluster the developed regions.

All the regions in the central and western areas, together with the seven eastern
regions with mediocre socioeconomic conditions, are included in Cluster 4. Since
the twenty-four regions in this cluster represent about 95 percent of the total land
area and 80 percent of total population in China, their geographical and demo-
graphic factors should have a substantial effect on the socioeconomic environment
of these regions. Considering their inferior socioeconomic condition, we call these
regions the developing or underdeveloped regions.

If we compare the cluster structure in 1998 and 2003 shown in Table 8, we
observe the following characteristics. First, Shanghai remains in the cluster of
matured regions (Cluster 1), indicating that it has been able to stay in the leading
position throughout the period; second, Tianjin has moved to Cluster 2 in 2003
from Cluster 3 in 1998 because of its significant improvement in the degree of
openness to international trade (X

5
), investment in fixed assets (X

7
), and length of

transport routes (X
10

); third, Fujian, Shandong, and Liaoning, which belong to
Cluster 3 in 1998, are classified into Cluster 4 in 2003 because their socioeco-
nomic developments are stagnant during the period. Finally, there is no noticeable
change in the central and western regions during the period from 1998 to 2003.

Implications for Multinational Firms’ Location Decisions

With its continuing reduction in trade and financial barriers since the World Trade
Organization (WTO) accession, as well as advances in communication networks,
China has become an economic powerhouse in Asia and the focus of much for-
eign direct investment. The optimistic prediction made by researchers that the
growth of FDI in China will reach US$100 billion annually during the Five-Year
Plan period of 2006–1019 reflects the fact that investing in China is a golden
chance for multinational firms from advanced countries. As we know, the moti-
vation for multinational firms investing in foreign production facilities and re-
lated ventures in other countries is to enhance their investment return. To sustain
growth opportunities, they have to reassess where it is best to produce their prod-
ucts regularly; also, after their home markets mature and competition becomes
more intense, they have to expand their markets abroad. Thus, these eleven so-
cioeconomic variables, which are chosen to capture both market size and factor
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productivity, appear sensible in reflecting the attractiveness of different regions
of China to multinational firms.

The SEEI, which is derived from the first principal component in factor analy-
sis, provides a useful tool for multinational entrepreneurs to rank their location
decisions on a region-by-region basis regarding the socioeconomic environment.
The SEEI in 1998, 2002, and 2003 in Table 7 reveals that regions with a better
socioeconomic environment can attract more inward FDI flows. Furthermore, the
high correlation between PCFDI and SEEI in the ensuing years, as shown in the
bottom portion of the table, enables us to say that SEEI is one of the most impor-
tant leading indicators in location decisions.

For example, the SEEI Shanghai in 2003 was 296, 40 percent higher than that
of Beijing, 114 percent higher than that of Guangdong, and 363 percent higher
than that of the poorest province, Guizhou. With the best socioeconomic environ-
ment in the country, Shanghai has strengthened its power to attract foreign invest-
ment and improved the quality of that investment by putting more emphasis on the
development of modern manufacturing and servicing industries, and new high-
tech industries. Taking into account the role of Shanghai as the major financial
center of China, as well as its strategic geographical location and its outstanding
achievements in socioeconomic development, allows us to believe that Shanghai
will continue to be the most attractive business location for multinational firms.

On the other hand, there are eight regions in the cluster of developing or under-
developed regions (Cluster 4) with their SEEI less than 75 in 2003. They are:
Hainan and Guangxi from the eastern area; Sichuan, Guizhou, Yunnan, Gansu,
and Xinjiang from the western area; and Inner Mongolia from the central area.
The inferior economic development level and lower standards of living in these
regions greatly restrict the expansion of their market size and make it difficult for
them to attract foreign investors. Moreover, the inferior conditions of the infra-
structure facilities have constituted a barrier to socioeconomic development in
these regions and have thus weakened their attractiveness to foreign capital. How-
ever, since these poor regions are characterized by a vast land area, rich mineral
and forest resources, and a sparse population, their marginal returns to investment
are relatively higher than those of the regions in the developed eastern area. With
the advantages brought about by the campaign to “Open Up the West” in 200020

and the implementation of WTO commitments in 2006, these regions will prob-
ably become the target locations of some multinational firms.

As shown in Table 2, we note that the southern regions that contain the original
four special economic zones have experienced a significant drop in FDI, while
there is an increase in northern regions. The FDI figures for Guangdong, Fujian,
and Hainan dropped 50.57 billion yuan (–36 percent) over the period of five years
from 1998 to 2003; in contrast, the FDI figures for Shanghai, Jiangsu, and Zhejiang
soared by 78.28 billion yuan (+82 percent). This reveals that foreign investors in
China are moving northward from the Pearl River Delta to the Yangzi River
(Changjiang) Delta. FDI has begun to spread from the traditional investment base
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in the south to new regions because China has introduced new policies aimed at
easing foreign investment restrictions and attracting more foreign investment to
other parts of the country. For this reason, we can conclude that the signaling
effect of prior FDI21 is no longer an appropriate factor in determining location
decisions.

Concluding Remarks

Regional or locational disparities in China have been one of the hot research topics
for more than ten years. Many models have been constructed (Hu, Wang, and
Hong 1995; Poon, Hon, and Woo 1996; Coughlin and Segev 1999; Ng and Tuan
2003; Wang 2004) to explain the pattern of disparities. Some models emphasize
the role of government FDI–promotion policy as the basic cause of regional dis-
parity in inward FDI flows, while others emphasize economic size, labor produc-
tivity, and coastal location, and still others cite the influence of the proximity of
regions. This study aims to understand the driving forces behind the regional dis-
tribution of FDI and to provide a comprehensive image for multinational entrepre-
neurs regarding the overall investment environment in China. It analyzes the fixed
effect of the socioeconomic environment for individual regions, and determines
whether the regions are attractive business locations, as well as whether their at-
tractiveness is changing over time. Since the socioeconomic environment is an
abstract concept that cannot be directly measured, we have collected information
on variables likely to be indicators of the concept, and synthesized these indicators
in the form of an index number to mirror the regional socioeconomic environment
in China.

The ambiguity of the definition of regions in China is an unavoidable analytical
pitfall when dealing with the relation between the concepts of per capita (per city
or per sq. km.) and aggregation. Regarding FDI, we believe that governmental
authorities have a preference for total FDI figures rather than per capita FDI. How-
ever, multinational firms will find per capita FDI more relevant. Therefore, we use
per capita FDI as the dependent variable in analyzing the location decisions. In
addition, it is worth pointing out that while progress continues to be made in up-
grading China’s economic statistics, weaknesses in terms of their timeliness, accu-
racy, and consistency in key areas, including national income statistics and
international direct investment flows, have imposed an inevitable handicap to our
analysis.

It should be stressed that socioeconomic variables are strongly interrelated, and
thus we should not attempt to use the multiple regression method for analysis.22

The objective of constructing the SEEI, which is based on the first principal com-
ponent of the eleven socioeconomic variables, is to demonstrate the ranking and
magnitude of the socioeconomic environment amongst the thirty regions in China.
On the other hand, we use the complete linkage clustering technique to classify
these regions into area groups in order to present the similarities and dissimilari-
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ties in their socioeconomic environment. Taken together, the SEEI and the result-
ing clusters convey useful information to multinational entrepreneurs regarding
the ranking of a specific region within the chosen area group in which the socio-
economic environment is suitable for them to establish their direct investment en-
terprises. These results provide direction for foreign investors investing in China
to make location decisions at the macrolevel.

Notes

1. IMF Balance of Payment Manual, 5th ed., para. 359, states: “Direct investment is
the category of international investment that reflects the objective of a resident entity in one
economy obtaining a lasting interest in an enterprise resident in another country.” Para. 362
states: “Direct investment enterprises comprise those entities that are subsidiaries (a non-
resident investor owns more than 50 percent), associates (an investor owns 50 percent or
less), and branches (wholly or jointly owned unincorporated enterprises), either directly or
indirectly owned by the direct investor.”

2. IMD World Competitiveness Yearbook 2004, p. 588. The value of China’s direct
investment stocks inward was US$447.89 billion in 2002 and ranked fifth in the world.

3. “Overview of the World Economic Outlook Projections,” World Economic Outlook
(September 2004), table 1.1.

4. “The Constitution of the People’s Republic of China stipulates that administratively:
1) the whole country is divided into provinces, autonomous regions, and municipalities
directly under the central government; 2) provinces and autonomous regions are divided
into autonomous prefectures, counties, autonomous counties, and cities; 3) autonomous
prefectures are divided into counties, autonomous counties, and cities; 4) counties and au-
tonomous counties are divided into townships, nationality townships, and towns; 5) mu-
nicipalities and large cities are divided into districts and counties; and 6) the state shall,
when necessary, establish special administrative regions.” “Explanatory Notes on Main Sta-
tistical Indicators,” China Statistics Yearbook 2004, chap. 1. For the official classification of
the thirty-one administrative regions into eastern, central, and western areas, see the “Ex-
planatory Notes on Main Statistical Indicators,” China Statistics Yearbook 1997, chap. 10.

5. Chongqing was separated from Sichuan and promoted to become a municipality in
1997.

6. Some of the FDI flows may be “round-tripping” from the mainland to take advan-
tage of the preferential treatment of foreign investors in China. See Prasad 2004, 4, note 2.

7. The euro area includes twelve countries: Germany, France, Italy, Spain, Nether-
lands, Belgium, Austria, Finland, Greece, Portugal, Ireland, and Luxembourg.

8. Calculated from table 16-15 and table 18-15 of China Statistics Yearbook (1996 and
2004, respectively).

9. Yd = C + I + G + (X – M), Ys = C + S + T; in equilibrium, I + G + (X – M) = C + S +
T.

10. From tables 3-13 and 8-1 of China Statistics Yearbook 2004, I = 5.14 trillion yuan,
(T – G) = 2.93 trillion yuan, (X – M) = 2.69 billion yuan, GDP (by expenditure approach) =
121511.4; then, the calculated S is 5.7 trillion yuan and the ratio of S to GDP is 0.4691.

11. The Pearson correlation coefficient is a measure of the degree of closeness of the
linear relationship between two variables. The definitional formula for the correlation coef-
ficient between X and Y is:

Cov XY
r

Var X Var Y
=

×
( )

( ) ( )
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12. A leptokurtic curve has a narrower central portion and higher tails than does a nor-
mal curve.

13. Per capita GDP can also be a proxy for the overall productivity that is calculated as
the ratio of GDP to total number of persons employed.

14. Principal components are defined as optional linear combinations of the original
variables extracting a maximum of variability and being uncorrelated. The first principal
component (F

1
) is that linear combination of the original variables accounts for as large a

proportion of the total variance of these variables as possible; the second principal compo-
nent is then required to account for as much of the remaining variance as possible, subject
to being uncorrelated with the first principal component and so on, with each successive
component being uncorrelated with its predecessors and accounting for as much residual
variance as possible (Bartholomew 1987, 12).

15. The principal components method is considered as the simplest and most widely
used kind of factor analysis (Cramer 2003).

16. It is assumed that the number of principal components extracted is smaller than the
number of the original variables under study; otherwise the factor model in equation (1) would
become exact and the vector of specific factor would be a null vector (elements in the vector
are all zero).

17. See Johnson and Wichern 2002, chap. 8, for the detailed discussion of principal
components.

18. In 2002, the percentages of state-owned and state-holding enterprises with an annual
sales income of over 5 million yuan in terms of gross output value at current prices of
Jiangsu, Zhejiang, and Guangdong are 22.8 percent, 13.6 percent, and 19.3 percent, respec-
tively; in 2003, they are 19.0 percent, 13.1 percent, and 18.4 percent. Since these statistics
are not available for 1998, they are not included in the list of socioeconomic variables. See
China Statistics Yearbook 2003, table 13-3; China Statistics Yearbook 2004, table 14-2.

19. “China to Grab $100 Billion Annual FDI in 2006–10,” Emerging Markets Economy,
January 2, 2003.

20. A workshop to examine the causes, content, and potential impact of the drive to
“Open Up the West,” with the emphasis on the provincial and local levels, was hosted by the
German Institute of Asian Affairs in Hamburg, May 8–10, 2003. Selected articles were
published in China Quarterly, no. 178 (June 2004).

21. “Once there are a large enough number of foreign investors present in a certain area,
it is a signal to other investors that conditions are apparently good or are good enough in
that area to do business, and that will subsequently attract more foreign investors.” Tran-
script of an “Economic Forum: Foreign Direct Investment in China: What Do We Need to
Know?” International Money Fund, IMF Auditorium, May 2, 2002, available at www.imf.org/
external/np/tr/2002/tr020502.htm.

22. The regression coefficients may be interpreted as a measure of the change in the
dependent variable when one unit increases in the corresponding independent variable and
all other independent variables are held constant. Such an interpretation would no longer be
valid in the presence of strong linear relation among the independent variables, simply
because in such a situation it is obviously impossible to change one variable while holding
all others constant.
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