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Accelerating Human Impacts on the Water Resources in the Heihe
River Basin, Northwestern China

Tomohiro AKIYAMA"

Abstract

River discharge and groundwater level data are collected within the Heihe River basin in
Northwestern China. The surfacewater-groundwater interaction, particularly in the lower desert
reaches, is analyzed with the help of isotope data of water of this river. In the irrigation season, the
river was usually dried up in the lower desert reaches. The river water in the lower reaches appeared
just after short-term releases from the middle reaches. A short-term released discharge is scarcely
contributed to groundwater recharge in the desert-riparian fringe region in the lower desert reaches.
In the non-irrigation season, river water in the lower desert reaches comes from the groundwater of
the middle oasis reaches. In the lower desert reaches, the river water should recharge the groundwa-
ter even in the desert-riparian fringe region. Therefore, most of the groundwater in the region is re-
charged by the river water in the non-irrigation season. To examine these data, it is concluded that
various attempts which have been carried out to recover from the environmental degradation result
in a further degradation.

Keywords: Heihe River basin; groundwater exploitation; water allocation; groundwater re-
charge; stable isotope

1. Introduction mountains was used for irrigation by the
There are several vast arid inland river people living in the oasis cities (Sakai et al.,
basins in northwestern China where people’s 2005; Yang et al., 2006).
survival is dependent on quite limited water Here, I mention the Heihe River basin,
resources. There is moderate precipitation the second largest mountain-fed inland river
(more than 300 mm year') in the upper basin in China as an example. In the middle
mountainous reaches, whereas precipitation oasis reaches in this basin, an extensive
in the lower desert reaches is scanty (less overuse of surface water for irrigation has
than 50 mm year"). Historically, the melt triggered a series of severe environmental

water of the glaciers and snows on those problems such as the disappearance of the

" Postdoctoral fellow, International Center for Chinese Studies (ICCS), Aichi University.
E-mail address: akiyamat@aichi-u.ac.jp
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river and terminal lakes and a severe decline
of the groundwater level in the lower desert
reaches (Gong and Dong, 1998; Wang and
Cheng, 1999; Chen et al., 2005; Wang et al.,
2005). Two terminal lakes, called west and
east Juyan, completely dried up in 1961 and
1992, respectively (Yang et al., 2006).

To recover from such an environmental
degradation, various efforts have been made.
Groundwater resources have become signifi-
cantly exploited in the middle oasis reaches
(Wang, et al., 2005). In addition, Heihe River
Water Allocation Scheme has been executed
to allocate certain amount of the river water
to the lower desert reaches since 2000 (Yang,
et al., 2006). Water saving irrigation and also
construction of new concrete channels have
been developed since 2002 (Chen et al.,
2005). However, we are not certain at present
whether such human activities can improve
the water supply in the lower desert reaches.

For evaluation of effects by human ac-
tivities, it is important to understand not only
runoff characteristics of glacier shrinkage
(Sakai et al., 2004) but also surfacewa-
ter-groundwater interaction. Several prior
studies have focused on the runoff character-
istics (Ujihashi et al., 1998; Fujita et al.,
2003), but there have been only fragmentary
information about the surfacewater-groundwater
interaction. Wang and Cheng (1999) found
hydrological pathways in the entire basin.
Akiyama et al. (2003) concluded the sole

source of groundwater in the desert area to
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be due to high-intensity precipitation there,
on the contrary in the riparian area to be the
river water. However, they did not mention
the surfacewater-groundwater interactions
and their seasonal differences.

This study should contribute to a better
understanding of surfacewater-groundwater
interactions with a consideration of their sea-
sonality, particularly in the lower desert
reaches of the Heihe River basin. How these
human activities give any impacts on the water
resources should also be mentioned. In this

study the hydrological data and stable isotopic

tracer techniques have been used.

2. Study Area

Figure 1 shows study area, the Heihe
River basin. The basin encompasses Qinhai
and Gansu Provinces and Inner Mongolia,
China. The Heihe River, the second largest
inland river in China, originates from the
glacial melt water, and collects a fair amount
of precipitation in the Qilian Mountains
forming the northern periphery of the Ti-
betan Plateau (Liu et al., 2003), and flows
through several oasis cities, finally disap-
pearing into the terminal lakes. The river at-
tains about 821 km long, covering the drain-
age basin of ca. 130,000 km”.

The basin can be divided into three
reaches by the lines of A and B: the upper,

middle and lower reaches, respectively. The
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Fig. 1 Map of study area. Vegetation classification is based on a Grass-
land type map of Heihe River basin, China (Chao and Gao, 1988).

with a cultivated area of 1,314 km® (data in
2002) (Yamazaki, 2006). The irrigation sea-

son in this region is from April to September.

upper reaches are mountainous with a glacier
area of 73 km® which covers 0.7% of the
reaches (Gao and Yang, 1985; Sakai et al.,
2005). The middle reaches are made up of

alluvial fans including several oasis cities
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The lower reaches are an alluvial and lacus-
trine plain underlaid with unconsolidated
sediments of Quaternary age. The Quaternary
alluvium, consisting of fluviatile sand, gravel,
and silt to a depth of several hundred meters,
is widely distributed in the lower reaches
(Ding and Li, 1999; Wu et al., 2003). The to-
pography of the lower reaches inclines from
the southwest to the northeast with an average
slope of 1-3%o. The lower reaches include a
larger expanse of desert and sparse riparian
vegetation.

The annual ranges of precipitation in the
upper, middle and lower reaches are 300 mm
to 500 mm, 100 mm to 300 mm, and less than
100 mm, respectively (Wang and Cheng,
1999). More than 90% of the precipitation in
all of the reaches is supplied from April to

September.

3. Methods
Hydrological Observations

I collected datasets of river discharges
monitored at the four major hydrological sta-
tions, A, B, C, and D, shown in Fig. 1. In
addition, in the lower desert reaches, I ob-
served the groundwater level from October 1,
2003 through December 31, 2004 to under-
stand its response to river discharge using
level meters with a data logger (MC-1100W,
STS) at a riparian forest site (RFS) located
20 m from the river, at a desert-riparian
fringe site (DRF), 300 m from the river, and
at the Gobi Desert site (GDS) about 10 km
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from the river, as shown in Fig. 1.

Stable Isotope Tracers

Stable isotopes of oxygen and hydrogen
provide conservative tracers that are uniquely
intrinsic to the water molecule (Craig and
Gordon, 1965; Kendall er al., 1995; Neal,
1997; Criss 1999; Hoeg et al., 2000). The
isotopic ratios of water, D/H and 0/°0, are
expressed in terms of permill deviations from
those of Standard Mean Ocean Water
(SMOW), which is defined as

5=(R,,,. /R,y —1)-10°

(1)

where R is the isotopic ratio D/H or "*0/°0.

sample

In the arid areas with high potential
evaporation such a case as my studied areas,
the surface water is accompanied by a kinetic
fractionation in association with the impact
of rapid evaporation. Such an effect depends
on both the water surface temperature and
relative humidity near the water surface, and
is modeled by Craig and Gordon (1965).
Based on the assumption that temperatures at
the surface and in the atmosphere are the
same, Moreira et al. (1997) simplified the

model as follows:

where 55, 0, and 9, stand for &-values
of evaporating water vapor, a liquid water

body, and ambient air, respectively, ¢ and

&, are the equilibrium and kinetic fractiona-
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tion factors, and 7, is the relative humidity

(O <h, < 1). Majoube (1971) represented the
equilibrium fractionation factor as a function
of water surface temperature 7' (K) :

In(1/a)=1.137-10°/T* - 0.4156 /T —
2.0667-107 for "*O. 3)

In(1/a)=24.844-10°/T* —76.248 /T +
52.612-107 for D. 4)

&, ranges 1.015-1.031 and 1.013-1.026 for
6'%0 and dD, respectively, with high values
for diffusive boundary layer and low values
for turbulent boundary layers (Sofer and Gat,
1975; Merlivat, 1978; Flanagan et al., 1991;

Wang and Yakir, 2000). The values of O
and O, define a line in §'°0 vs. 6D space

called the evaporation line whose slope, S,

is given by the equation:
5{1 _— . — . 571‘
{h.ak(m} +1j (a-a,+h-1) [103 +1)L
5{1 — . — . i
{h.ak(WJrlj (a-a,+h-1) (103 +1]L0
®)

Kinetic isotope effects are known to oc-

S =

cur not only during evaporation (Craig and
Gordon, 1965; Majoube, 1971; Merlivat,
1978) but also during ice formation from
water (Gibson and Prowse, 2002). As for ice
formation, the mass balance of isotopes can
be represented by the following equation in

the absence of sublimation:

V0.50:I/w.5w+l/i'5i (6)

where V' and 6 are volume or depth and

d-values, respectively. Suffixes 0, W, 1

stand for initial water, fractionated water and
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frozen ice, respectively.

Water Sampling and Analysis

I conducted water sampling of precipita-
tion, river water, and groundwater from Feb-
ruary 2002 to September 2004 within the
Heihe River basin. In the middle oasis
reaches, groundwater was collected once a
month in the following areas: a piedmont hill,
allvial-diluvial fan, and a fine earthy plain; in
addition, river water was collected at site B
(Fig. 1). In the lower desert reaches, the river
water and groundwater were collected in de-
sert and riparian vegetated areas, whose sites
are shown in Fig. 1. On October 2003,
groundwater was collected at 6 sites along a
350 m line transect through RFS to DRF. On
February and June in 2002, September and
October in 2003, groundwater was collected
at 56 sites in desert and riparian vegetated
areas (Fig. 1). At the same time, the river
water was also collected. Because of kinetic
fractionation due to freezing in winter, I col-
lected both surface ice and its underlying
liquid water to estimate its original liquid
o-values using Eq. (6). All samples are fil-
trated by 0.20-um membrane filters before
sealing in polyethylene or glass bottles.

The stable isotopic composition was ana-
lyzed for all samples using a water equilibra-
tion system coupled to a mass spectrometer
(ThermoQuest DeltaPlus) maintained by the
Hydrospheric Atmospheric Research Center

(HyARC), Nagoya University, Japan. Repro-
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ducibility is 0.03%o and 0.5%o for 6'°0 and 6D,
respectively (Members of Management Com-
mittee of Analytical System for Water Iso-
topes at HyARC, 2005).

4. Results
Discharge

Figure 2b shows discharge changes dur-
ing irrigation (from April to September) and
non-irrigation (from October to March) sea-
sons at sites A and B (Fig. 1) from the 1960s
to the 2000s. I calculated 10 years mean us-
ing the dataset in Fig. 2a. The discharge in
the 2000s is based on the dataset from 2000
to 2004. Significant change is found only at
site B. In the irrigation season, the discharge

at site B has decreased in the 1990s. The
discharge increased from 2.7x10°m’ in the

1990s to 3.4x10°m’ in the 2000s due to
Heihe River Water Allocation Scheme since
2000. During non-irrigation season, the dis-

charge at site B has continuously decreased

since the 1980s. The discharge in the 2000s

was only 3.6x10° m’, limited to 60% of the
discharge in the 1960s.

Figure 2 shows monthly discharges at
sites A, B, C and D (Fig. 1). Total discharges
during the irrigation season, varying from
3.43x10°m’ in 2004 to 6.31x10°m’ in 2003,
were released from middle reaches, while

those at the terminus of the river (site D) var-

ied from 028 x10® m® in 2003 to

0.31x10°m’ in 2004. In the irrigation sea-
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sons, the river waters were released irregu-
larly with short durations. I call such condi-
tions short-term released discharge. The river
water was observed at site D from August 14
to August 31, from October 20 to October 28
in 2003, and from August 20 to August 28
and from September 21 to November 4 in
2004, otherwise it was dried up in both years.
The short-term released discharge led to re-
vival of one of the terminal lakes. However,
the river dried up again at site D in 9 tol8
days in 2003 and in 12 to 45 days in 2004.
On the other hand, river water was present at
site C over the winter, but did not reach the

terminus (site D).

Groundwater Level in the Lower Reaches
Figure 3a shows the annual changes of
groundwater level in the lower desert reaches
from 1990 through 2003. Groundwater level
has scarcely changed in the upper parts (sites
Gl1, G2, G3, G4), whereas a significant de-
cline is recognized at the terminuses (sites
G5 and G6). At site G6, the level has de-
clined at a rate of 0.2 m year™.

Figure 3b shows daily changes in the
groundwater level at RFS, DRF, and GDS
together with the river discharge at site C
from October 2003 to December 2004. At
RFS, both in the irrigation and the
non-irrigation seasons, groundwater levels
rose rapidly soon after the river’s appearance
due to the discharge released at site C. Once

that flow subsided, the groundwater level
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Mean Groundwater Levels
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Discharge at Site C (Fig. 1).
shows gradual decline. Therefore, the

groundwater recharge takes place whenever
the river water is present at around site C. In
contrast, at DRF, the groundwater level rises
only in the non-irrigation season. Short-term
released discharge in August never contrib-
utes to a recharge, suggesting that a
short-term released discharge disappears be-
fore the water reaches DRF. At GDS, no
change was found all year long, suggesting

almost non river water to recharge the
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groundwater in a desert area. Akiyama et al.
(2003) also demonstrated that the sole source
of groundwater at GDS is high-intensity pre-

cipitation there.

910 -6.0 r 100
River water in irrigation seasol
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Fig. 4 Relations between Distance
from the River and
Groundwater Level, 60
and F,ir, Which Repre-
sents Percentage Derived
from River Water in the
Non-irrigation Season in its
Groundwater at RFS (Fig.
1) in Lower Desert Reaches,
October 2003.

Figure 4 shows a groundwater table
profile from the river to the desert in October
2003. The surface elevation is based on a
topographic survey. The table is gradually
inclining from the riverbed toward the desert.
Groundwater recharge from the river is to
take place. Its hydraulic gradient is about 3%o,
almost is the same as the topographic gradi-

ent, so the recharge rate is seems to be slow.

Stable Isotopes in Middle Oasis Reaches
Figure 5 shows a d-diagram of river wa-
ter collected at site B (Fig. 1). The d-values

exhibit noticeable seasonal variations. In the

meler (%)
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non-irrigation season, 6'°O and D range
from -8.59%0 to -6.03%0 and -55.0%0 to
-39.0%o, respectively. The river water sam-
ples are plotted near the Global Meteoric
Water Line (GMWL). The regression line is
determined as

8D =7.078"0+6.28

R*=0.87. (7

The results indicate that the river water
in the non-irrigation season has no traces of
significant kinetic evaporation.

In the irrigation season, 'O and D of
the river water at site B are in the range of
-6.64%o0 to -2.48%o, and -44.2%o to -26.4%e,

respectively, and they are clearly higher than
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in the non-irrigation season. The regression

line is determined as

6D =4.305"0-16.0

R*=0097. (8)

To test the evaporation effect, I estimated
its slope using Eq. (5). Unfortunately, no me-
teorological data are available at site B. I used
the dataset measured at GDS, since the land
cover of site B is similar to that of GDS. The
observed slope in Eq. (8) is similar to the es-
timated slope at GDS ranging from 4.1 to 4.6.
Therefore, the river water in the irrigation
season at site B has a trace of strong kinetic
evaporation effect.

The J-values of groundwater in the mi-



ddle oasis reaches, with little variation for all
year long, are similar to those of the river
water collected at site B in the non-irrigation
season. 0°0 and 6D in the groundwater
range from -8.51%o to -7.21%0 and from
-54.1%o to -43.8%o, respectively. The regres-

sion line was determined as
8D =7.156""0+7.87

R*=0.62. (9)
Stable Isotopes in Lower Desert Reaches
Figure 5 shows a oJ-diagram of water
samples collected in the lower desert reaches.
The J-values in river water in the lower de-
sert reaches vary with the season, as well as
site B. In the irrigation season, the values of
0'*0 and D range from -7.51%o to -4.81%o
and from -49.3%o to -32.9%., respectively. In
the non-irrigation season, 0'*0 and D range
from -8.32%o to -7.86%0 and from -53.9%o to
-50.7%o, respectively. The J-values are re-
markably higher in the irrigation season than

in the non-irrigation season.

Table 1
and Desert Areas
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In the non-irrigation season the J-values
of the river water are similar to those of the
river water collected at site B (Fig. 5), the
river water flowed down to the lower reaches
without evaporation effect. Whereas in the
irrigation season, the oJ-values of the river
water are similar to those of the river water
collected at site B except a case which the
river water is almost completely depleted.
The river water of high J-values is com-
pletely depleted and it does not reach to the

lower desert reaches (Fig. 2).

The values of 6180 and oD in ground-
water differ between the riparian and desert
areas (Fig. 5). The d-values are higher in the
riparian than in the desert areas (Fig. 5).
During the sampling period, there occur mi-
nor variations less than 0.44%o for the ripar-
ian area and 0.21%o for the desert area, re-
spectively. The t-test results (Table 1) dem-
onstrate that the d-values of groundwater in

the riparian area are significantly different

Result of Statistical Analysis of Groundwater between Riparian

550 (%o) oD (%o)
Riparian area  Desert area  Riparian area  Desert area
Territorial mean -7.2 9.1 -47.8 -65.8
Minimum -8.2 -104 -53.7 -75.4
Maximum -6.1 -7.8 -42 -53.4
Standard deviation 0.5 0.8 2.9 7.0
t-test statistic 7.87 9.00
Degree of freedom 15 13
Level of statistical significance <0.001 <0.001
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from those in the desert area, suggesting the
difference of their sources. Moreover, the
O-values of the groundwater in the riparian
area are plotted within the river water both in
the irrigation and the non-irrigation seasons
(Fig. 5), suggesting the groundwater in the
riparian area to be composed of the river wa-
ter in both the seasons.

Figure 4 shows ¢'*0 profile of ground-
water along a 350 m line transect through the
river bank to the desert in October 2003. The
5'®0 is higher near the river (0 m to 200 m),
while lower farther away (250 m to 300 m), its
averages are, respectively, -6.81%o nearer the
river and -7.57%o farther from it. They are re-
spectively similar to the average J-values of
river water in the irrigation season (-6.42%o)
and river water in the non-irrigation season
(-8.04%o). Therefore, 1 can conclude that the
groundwater near the river would have been
derived from river water in the irrigation sea-
son, while the groundwater far away from the
river has originated from river water in the

non-irrigation season.

5. Discussions
Formation of River Water in the Lower
Desert Reaches

In the irrigation season, most of the river
water in the middle oasis reaches is supplied
by the melt water of glaciers together with a
fair amount of precipitation from the upper
reaches (Liu et al., 2003). Most of that water

is provided to cultivated land in the reaches
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(Wang and Cheng, 1999). A very small
amount of the rest is heavily affected by
evaporation (Fig. 5), and leading to the dis-
appearance without reaching the lower desert
reaches (Fig. 2). Only at the end of the irri-
gation period the short-term discharges are
released from the middle reaches, and flow
down to the terminal lakes (Fig. 2).

In the non-irrigation season, the dis-
charge at site B is more than the discharge at
site A (Fig. 2) in quantity in spite of little
precipitation (Wang and Cheng, 1999; Sakai
et al, 2006a). In the middle oasis reaches
river water is supplied by groundwater dis-
charge at site B. Because the middle reaches
are on the alluvial fan, the groundwater dis-
charges into the river at the lower edge of the
fan (Wang and Cheng, 1999). I examined
several springs in this area. The inclination
of groundwater table from the piedmont hill
to the river (Wu et al., 2003) also suggests
the possibility of groundwater discharge. The
isotopic compositions of groundwater are
similar to those of the river water collected at
site B (Fig. 5). My isotopic analysis revealed
that the groundwater discharge provided
most of the river water, which flows to the

lower reaches without evaporation (Fig. 5).

Groundwater Recharge Mechanism in the
Lower Desert Reaches

The groundwater recharge mechanism in
the riparian area may differ from that in the

desert area, because stable isotopic composi-
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tions are significantly different between the
two areas (Fig. 5). The sole source of
groundwater is high-intensity precipitation in
the desert area, while it is river water in the
riparian area (Akiyama et al., 2003). The
mechanism in the riparian area should vary
with the season, since the river water is re-
leased from the middle oasis reaches in a
manner to be different between the irrigation
and the non-irrigation seasons (Fig. 2).

In the irrigation season, river water ob-
viously recharges at RFS (Fig. 3). At DRF,
however, the river water scarcely recharges
the groundwater at all due to its ephemeral
character (Figs. 3 and 4).

In the non-irrigation season, the river
water stayed longer than in the irrigation
season, indicating groundwater recharge for
whole the season even at DRF (Fig. 3). This
conclusion is supported by the fact that the
o-values of the groundwater in the riparian
area are plotted on a regression line tying the
two end members of the river water in the
irrigation and the non-irrigation seasons, re-
spectively (Fig. 5).

Here, I estimate its mixing ratio in the
manner same as an isotopic mass balance of
Eq. (6) using oJ-values of the groundwater,
together with the river water in the irrigation
and the non-irrigation seasons. Figure 4
shows the estimated percentage of winter
river water in the non-irrigation season in the
groundwater as Fy.,. The value is lower

near the river but it is higher more than 250
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m away from the river. This is consistent
with the fact that the groundwater level at
DRF does not rise even when the short-term
released discharge occurs in the irrigation
season (Fig. 3). Therefore, I can conclude
that the short-term released discharge in the
irrigation season scarcely contributes to

groundwater recharge at DRF.

Human Impacts on the Groundwater in
the Lower Desert Reaches

Groundwater has been significantly ex-
ploited due to the restriction of surface water
intake in the middle oasis reaches since
1980s (Yang, et al., 2006). The groundwater
exploitation has caused drastic decline of
groundwater level in the high-altitude areas
of alluvial-diluvial fan in the middle oasis
reaches (Wang e/ al., 2005). It led to the de-
crease in groundwater flux to the river (Wu
et al., 2003). Thus, the discharge to the lower
desert reaches in the non-irrigation season
has continuously decreased since the 1980s
(Fig. 2).

In the irrigation season, the discharge at
site B had decreased in the 1990s (Fig. 2)
due to the increase of water demand for irri-
gation. The cultivated land became nearly
doubled from 1987 to 2003 (Yamazaki,
2006). Owing to the Heihe River Water Al-
location Scheme since 2000 (Yang et al.,
2006), the significant amount of the river
discharge was released in 2003 (Fig. 2) lead-

ing to the revival of one of the terminal lakes.



However, I found that such a short-term re-
leased discharge as flash flood, does not so
much contribute to the groundwater recharge
in desert-riparian fringe region of the lower
desert reaches (Fig. 4 and 5).

Therefore, the groundwater level has
continuously declined at the terminus like as
site G6 (Fig. 3) due to the synergetic nega-
tive effect of decreasing discharges both in
the irrigation and the non-irrigation seasons
(Fig. 2) since the 1990s. Exclusively in the
irrigation season a short-term released dis-
charge’s contribution is quite small for its
ephemerality (Figs. 3 and 4). This is con-
formable with the anecdotal testimony of the
nomads that the river had never reached the
terminus since the 1980s except for the
2000s. The natural vegetation should have
been severely degraded at the terminus and

also desert-riparian fringe region.

6. Discussions

The surfacewater-groundwater interac-
tion in the lower desert reaches is revealed
based on hydrological data and tracer-based
approaches, and its seasonal variations are
examined. In the irrigation season, the Heihe
River originates in glacial melt water and
precipitation in the upper mountain reaches
(Liu et al., 2003). This water is supplied to
cultivated land in the middle oasis reaches
(Wang and Cheng, 1999). Limited amount of
the river water is lost by evaporation, and

finally disappears without reaching the ter-

ICCS Journal of Modern Chinese Studies Vol.1 (1) 2009

minus. At the time when the discharge is
enough, the river reaches the terminus.
Short-term released discharge from the mid-
dle oasis reaches scarcely contributed to
groundwater recharge in the desert-riparian
fringe region. In the non-irrigation season, no
glacial melt water is available (Sakai et al.,
2006b) and precipitation is quite limited in
the entire basin (Matsuda et al., 2004; Sakai
et al., 2006a), the river water should have
originated from the groundwater discharge in
the middle oasis reaches. In the lower desert
reaches the river water remains longer in the
non-irrigation season than in the irrigation
season, so it recharges the groundwater for
whole the non-irrigation season. Most of the
groundwater in the desert-riparian fringe re-
gion is recharged by the discharge in the
non-irrigation season.

Groundwater resources have been sig-
nificantly exploited in the middle oasis
reaches since 1986, leading to the drastic
decline of groundwater level (Wang et al.,
2005). Its resultant decrease of groundwater
discharge (Wu et al., 2003) led to the de-
crease in river discharge to the lower desert
reaches in the non-irrigation season. The
discharge in the non-irrigation season is one
of the main sources of groundwater in the
lower desert reaches, so more usage of the
groundwater involves a risk of its further re-
duction. Further in the irrigation season, the
discharge to the lower desert reaches has

significantly decreased since the 1990s. Al-
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though the Heihe River Water Allocation
Scheme has made the discharge in the irriga-
tion season increase, the groundwater re-
charge by short-term released discharge is
slight in the desert-riparian fringe region.
The groundwater level rapidly declined at the
terminus due to synergetic negative effect of
decreasing recharge both in the irrigation and
in the non-irrigation seasons and also for a
small contribution of short-term released
discharge in the irrigation season.

For the preservation of the groundwater
resources in the lower desert reaches, water
flow of the river should be maintained for a
full year. My study suggests that integrated
water management of not only surface water
but also groundwater for the entire basin

should be necessary.
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Finance-growth Nexus in China: A Channel Decomposition Analysis

Jia LI*

Abstract

This study aims to reassess the finance-growth nexus debate in China, and consequently
illustrate the channels through which financial development gives impact on China’s economic
growth after 1978. Specifically, this study addresses two channels through which the effects operate,
i.e., physical capital accumulation and productivity improvement. The study adopts an approach
called channel decomposition which combines the conventional accounting framework and regres-
sion analysis.

The empirical analysis, using a panel dataset of Chinese provinces between 1980 and 2004,
argues that: (1) the relationship between financial development and economic growth in China tends
to be a long-run one; (2) the direction of causality between financial development and economic
growth has presumably run from the former to the latter in China; (3) the impacts induced by various
measures of financial system exert on economic growth are different, and the channels through
which they give impact on the growth are different as well; (4) the existence of inter-regional het-
erogeneity in the context of China’s finance-growth nexus tends to be sensitive to the selection of
financial variables.

Keywords: financial development, economic growth, nexus, channel decomposition

1. Introduction which financial development effects Chinese

It is now commonly accepted that fi- economic growth. We will propose an ana-
nancial development exerts positive impact  lytical framework which may overcome four
on a country’s economic growth. However, shortcomings observed in the literature, and

regarding Chinese case, the empirics have not ~ consequently make the attempt to give con-

been able to provide unequivocal conclusions'.  clusive remarks on the finance-growth nexus
This study aims to reassess the finance- debate.
growth nexus debate in China. In particular, This study complements the literature in

the study emphasizes the channels through the following four aspects. First, the study
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addresses the issue of time span in the dis-
cussions of finance-growth relationship.
Secondly, the study systematically inves-
tigates the relationship between financial
development and two ‘primitive’? compo-
nents of economic growth, namely physical
capital accumulation and efficiency improve-
ment. Since one primary drawback in growth
regressions is the lack of concern of causality,
the methodology at least to some extent ame-
liorates the concern. Thirdly, a broad range
of measures are included to capture various
aspects of China’s financial development
after 1978. Fourthly, in addition to the analysis
at the national level, the study also sheds
light on the inter-provincial heterogeneity of
finance-growth nexus by splitting the sample
provinces into two groups, i.e., coastal prov-
inces and inner provinces.

The remainder of the paper is organized as
follows. Section 2 provides a brief review of the
literature. The section goes further to address
several possible reasons causing the discrepan-
cies in the findings of previous empirical
studies. Section 3 presents our analytical
framework and the results of empirical investi-
gation. Exactly, the section adopts a methodol-
ogy called ‘channel decomposition exercise’®
which combines the accounting approach and
regression analysis. Finally, section 4 provides

the summary of the main findings.

2. Literature Review on Finance-Growth
Nexus
2.1 Finance-Growth Nexus: A Brief Review*

The efforts to identify the empirical
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evidence of finance-growth relationship can
date back to the pioneering study of Gold-
smith (1969)°. Especially, huge empirical
studies have emerged since the 1990s. Put
briefly, those studies have mostly concluded
that financial development positively con-
tributes to the economic growth, although
more country-specific researches are required
to explain the heterogeneity across the coun-
tries. Those studies can be roughly divided
into two lines. While cross-country studies
usually start with the priori assumption that
finance influences growth, time series studies
are largely devoted to finding the causality
patterns suggested by Patrick (1966)’s
hypotheses®.

With respect to the cross-country studies,
influential works including King and Levine
(1993), Levine and Zervos (1998), Levine et
al (2000), Beck et al (2000), and Beck and
Levine (2004) provided strong evidence for
the positive relationship between financial
development and economic growth’. In ad-
dition, they found that the initial level of
financial development predicts the subse-
quent values of economic growth, capital
accumulation and productivity improvement.
However, Andersen and Tarp (2003), after
splitting the full cross-country sample used in
Levine et al (2000) into regional sub-samples,
found that the correlation is negative or
statistically insignificant in poorest countries
albeit significantly positive correlation in full
sample. Similarly, Ram (1999), using a sample
of 95 countries, found that despite the sig-

nificantly positive association between
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financial development and economic growth
in pooling data, the individual-country and
sub-sample cross-country analyses did not
support the evidence.

With respect to the time-series studies,
the empirics exerted substantial variations
across countries. Demetriades and Hussein
(1996), after examining the patterns of finance-
growth relationship in 16 countries, detected
a bidirectional causal relationship between
finance and growth in about half of the sample
countries, but unidirectional causal relation-
ship from growth to finance in others. The
consequent studies including Arestis and
(1997), and Khan
(1999), Shan et al (2001) and Shan (2005)

also found various patterns of causality across

Demetriades Luintel

their sample countries®.
2.2 The Finance-Growth Nexus in China:

Divided Views

Recently, finance-growth nexus in
China has attracted much of the attention of
economists. Table 1 presents a summary of
selected studies regarding the debate. Obvi-
ously, the empirical evidence based on these
studies is inconclusive.

Similar to the cross-country studies, the
Chinese case studies have also applied two
approaches:

(1) Growth regressions based on the

panel datasets of Chinese provinces.

The studies applying this approach ran

regression models which incorporate the

indicator(s) of financial development as
additional explanatory variable(s) to ex-
of economic

plain various aspects
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growth. Dynamic panel techniques, es-
pecially GMM techniques, have been
frequently used in recent studies to con-
trol for the simultaneity bias. The con-
clusions of these studies showed mixed
picture. The early studies including Aziz
and Duenwald (2002) and Boyreau-Debray
(2003) found little support for the posi-
tive relationship between financial de-
velopment and economic growth in
China. The recent studies, on the other
hand, showed rather encouraging pictures.

(2) VAR model and Granger causality test.

Among the time-series studies, Shan et al
(2001), Chang (2002), Fan et al (2005)
and Shan (2005) used quarterly data
which covered a short time period,
mostly covering the period from late
1980s to late 1990s. The study of Liang
and Teng (2006) was an exception
which used annual data covering long
time period from 1952 to 2001. The re-
sults of these studies again are conflict-
ing. Shan et al (2001), Shan (2005) and
Liang and Teng (2006) found unidirec-
tional causality from economic growth
to financial development, while Chang
(2002) found neither direction of causality.
Meanwhile, Fan et al (2005) found the
feedback

depth, banking sector development and

relations among financial
growth.

2.3 Sources of Discrepancies in the Empirics
As mentioned above, the empirics from

both cross-country studies and Chinese case

studies presented rather ambiguous pictures
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regarding finance-growth debate. These dis-
crepancies in the empirical findings might be
caused by various reasons. Here, we address
following four reasons which presumably
cause the discrepancies. Note that the current
discussions are common for both cross-country
studies and Chinese case studies, and our
analytical framework will be designed to
overcome the problems.

First, the lack of concern about the time
span makes it difficult to distinguish long-run
and short-run dimensions in the context of
finance-growth nexus.

In the literature, economic growth vari-
ables have been selected rather arbitrarily.
Some authors use level terms, whilst some
others use growth terms. Luintel and Khan
(1999), in a sample of ten countries, found
that there is a negative correlation between
the financial indicator and the growth rate of
real per capita income in seven out of ten
countries. In contrast, they found that there is
strong positive correlation between the same
financial indicator and the level of real per
capita income in all sample countries’. They
consequently concluded that the relationship
between financial development and economic
growth tends to be a long-run one.

Secondly, the results from two different
approaches, i.e., growth regression approach
and causality approach, connote different
interpretations on the relationship between
financial development and economic growth.
The selection of either approach is difficult
to be fully justified.

Compared to the causality approach, the
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growth regression approach stresses on the
deduction of economic theory rather than
pure statistical evidence. However, in the
case of growth regressions, the question of
directions of causality is largely unanswered
because they usually impose the predetermined
assumption of a causal relationship running
from financial development to economic
growth. In contrast, the causality approach
makes allowance for the reverse causality as
well. Certainly, the approach often bears the
criticism of lacking sound theoretical back-
ground. Moreover, it is questionable whether
the causality observed in the statistical sense
can be interpreted as the causality in our
common sense or not.

Thirdly, regarding the definition of fi-
nancial variables, on the one hand, any single
indicator may not capture various aspects of
financial development; on the other hand, in
country-specific studies, indicators commonly
used in the cross-country studies may not
reflect country-specific features which vary
across countries.

Since Goldsmith (1969), economists have
constructed various indicators for financial
development'®. However, as pointed out by
Demirguc-Kunt and Levine (2008: 3), designing
good empirical proxies of financial development
still represents a valuables area for future
research. Meanwhile, in single country case
such as China, its financial development
process bears specific features''. It is hence
questionable whether the indicators used in
cross-country studies could capture those

country-specific features well or not. As seen
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in the Chinese literature, efforts have been
made to construct appropriate measures
which reflect the Chinese features of financial
development.

Fourthly, the finance-growth debate to
date has rarely addressed the issue at
sub-national level. However, recent researches
suggest the existence of inter-regional hetero-
geneity within a country.

Guiso et al (2002) argued that even in
an economy with integrated financial market,
local financial development is still an impor-
tant determinant of the local economic
growth. After studying the case of Italy,
wherein no frictions of capital movement,
they found that economic activities in a certain
region are strongly affected by the level of
financial development in the region albeit
weaker effects for larger firms. Alternatively,
in another study of China, Liang (2005b)
found that financial development significantly
contributes to the economic growth in coastal
region but not in the inland regions. His
study suggested that, in China, financial
functions provided by the financial sector
might vary across the regions although the
structure and the size of financial sector are

essentially same.

3. Finance-Growth Nexus in China: Channel
Decomposition Exercise
Our empirical analysis builds on an ag-
gregate production function framework. The
hypothesis is that financial development is
one of the fundamental factors which indirectly

give impact on economic growth through two
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channels, namely, physical capital accumulation
and productivity improvement. Figure 1 pre-
sents the conceptual framework for empirical
analysis'”.

Figure 1 Finance-Growth Nexus: A

Framework

Financial Development
I

v v
Physical Capital Productivity
Accumulation Improvement

[ |
v

Economic Growth

Source: Author’s compilation.

In the literature, it is well-documented
that financial development gives impact on
economic growth mainly through two channels,
namely, physical capital accumulation and
productivity improvement. Once these two
channels are accounted for, the overall impact
of financial development on economic
growth turns out to be ambiguous'.

With respect to the first channel, the
impact is complicated and ambiguous. Cer-
tainly, financial development may facilitate
the process of agglomerating small savings
from scattering savers and channeling them
to corporate sector. The corporate sector in
turn may use the capital for physical invest-
ment. This increases the volume of resources
available to finance investment'’. However,
financial development may raise or reduce
the savings rate. On the one hand, increase of
the liquidity, ease of access and inter-temporal
risk sharing may make financial assets more

attractive instruments for savings. In addition,

better financial services may encourage sav-
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ings by raising the returns to savings. On the
other hand, since the savers can achieve their
target stocks of wealth at a lower savings rate,
higher interest rates which raise the returns
to savings may lower savings rate.

With respect to the second channel, it is
obvious that financial development can pro-
mote efficient capital allocation by lowering
information costs, identifying promising in-
vestment and facilitating corporate govern-
ance, which in turn leads to the productivity
improvement. On the one hand, financial
development reduces the costs of collecting
and processing information. Before providing
finance, a well-functioning financial system
can produce ex ante information about the
investment at lower costs than individual
investors. Consequently, financial development
furthers technological innovation by facilitat-
ing the allocation of capital to the investors
(projects) who (which) have the best chances
to be successful in the future. On the other hand,
after providing finance, a well-functioning
financial system can exert ex post corporate
governance by monitoring the activities of
borrowers. Financial development conse-
quently ensures the efficient uses of capital
and makes savers more willing to finance
production and innovation.

3.1 Framework for Empirical Analysis

Our empirical analysis adopts a method-
ology termed by Wong (2007), i.e., channel
decomposition exercise. The methodology
involves two steps: first, applying accounting
approach to decompose the economic growth

into two components, i.e., the contribution
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from physical capital accumulation and the
contribution from the improvement of total
factor productivity; secondly, regressing the
growth variable and its two components on
the fundamental determinants of growth
including financial development. The dif-
ferentiation between the overall impact on
economic growth and the decomposed impacts
on two components makes it possible to
explore the channels through which the
fundamental determinants effect on economic
growth. Note that the focus determinant in
the context of this analysis is financial
development albeit some other determinants
are also included to control for the unspecified
influences from a vector of other factors.
Literature Review of Channel Decomposition
The idea analogous to the channel
decomposition can be found in previous
studies although it was recently termed by
Wong (2007). For instance, Fisher (1993)
and Bosworth et al (1995) examined the
channels through which various determinants
impact on economic growth'®. In finance-
growth literature, as early as King and Levine
(1993), the channels of capital accumulation
and productivity growth have been addressed.
Similar examinations have been frequently
highlighted in the consequent literature. Es-
pecially, Rioja and Valve (2004) and Ben-
hanbib and Spiegel (2000) are worth men-
tioning. The former found that channels
through which finance affects growth vary
among countries at the different stages of
economic development, i.e., in rich countries,

finance boosts growth mainly through pro-
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ductivity improvement, while in poorer
countries, mainly through capital accumulation.
The latter found that factor accumulation and
productivity improvement channels exist
contemporaneously although the two were
associated with different financial indicators'’.

These aforementioned studies distinguished
the primitive determinants from the fundamental
determinants of economic growth. Consequently,
they addressed the impacts of fundamental
determinants on growth running through the
channels of primitives. However, these studies
did not systematically decompose the overall
impact of fundamental determinants on
growth into the impacts running through the
primitives. In contrast, Hall and Jones (1999),
Frankel and Romer (1999) and Wong (2007)
provided the ideas of decomposition exercises.

With the purpose to investigate the
effects of social infrastructure on economic
growth, Hall and Jones (1999) decomposed
the output per worker into the contributions
from factor accumulation and productivity
improvement. The components of economic
growth were then regressed on the indicator
of social infrastructure'®. Frankel and Romer
(1999) adopted the same decomposition
method as Hall and Jones (1999) to examine
the effects of trade on economic growth and its
Alternatively, Wong (2007)

followed the standard growth accounting

component 9

framework in which the growth rate of out-
put per worker was decomposed into the
contributions from the growth of physical
capital accumulation, growth of human capi-

tal accumulation and TFP growth. They
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were then regressed on a set of fundamental
determinants™. Note that the decomposition
approach of Hall and Jones (1999) was per-
formed on levels, and the consequent regres-
sion analyses were conducted using level
terms of growth variables. While, the decom-
position approach of Wong (2007) was per-
formed on growth, and the consequent regres-
sion analyses were conducted using growth
terms of growth variables. Accordingly, the
approaches of Wong (2007) and Hall and
Jones (1999) differ from each other in
whether the analysis is conducted on levels
terms or on growth terms.

Framework for Current Analysis

Combining Wong (2007) and Hall and
Jones (1999)’s approaches, this current study
proposes a framework which conducts the
decomposition of output on both level and
growth terms.

Consider a simple Cobb-Douglas produc-
tion function of constant returns to scale as
follows.

Y, = Ai,tKithLi',_fa
where K and L are physical capital and
A

labor, is an overall efficiency factor
including not only the technological progress
but also efficiency improvement induced by
institutional factors, whereas subscript i
and ! stands for province and time respectively.
This aggregate production function is assumed
to be common across provinces and over
whole sample period.

With simple manipulation, it is possible
to rearrange the above production function

as:
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By taking logarithm on both sides of the
equation, a level decomposition equation
comparable to Hall and Jones (1999) can be
obtained as follows.

lo (Kj
g Y it

1og(§jut=
(eq.1)

Given the appropriate measurements of
Y K

(04

L log(a),, +
(04

1- l-a

L L and 4, itis obvious that following
three equations for regression can be con-
structed. Note that in this group of model
specifications, all economic growth variables
are taken on level terms.

Group 1:
Y .
log[Lj =a, +a,Finance;, +
it

o, Control i TEiL (eq.1a)

log(A4),, = oy +a/Finance,, +

! !
a,Control,, + &/,

(eq.1b)

a K .
log(—j = a, + o Finance;, +
it

l-«

a;Control,, + &/, (eq.1c)

where Finance s a measure of financial
development, while Control gands for a
vector of other factors associated that are gen-
erally accepted to be important in explaining
China’s economic growth”'.

Further differentiating equation (1), a
growth decomposition equation comparable
to Wong (2007) can be obtained as follows.

g(%ju g(4),, + g(gjm

|

|
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(eq.2)
where & 0 denotes the growth rate.
Consequently, another group of regression
equations can be constructed as follows.
Note that in this group of model specifications,
economic growth variables are taken in
growth terms.

Group 2:

Y
g(Lj = B, + B,Finance,, +
it

B, Controll—,, +v,, (eq.2a)

1
P g(A)i,t = ﬂ(; + :Bl,Financei,t +

l-a

ﬁz Com‘rol,-,, +Vv,, (eq.2b)

o K .
——g| — | =B+ PBFinance, , +
a \Y), ’

"  + ”
l[)’ZCOI/ll‘I”Ol,,t Vi (eq.2¢)

By using this framework, the current
study attempts to overcome three problems
observed in the literature as mentioned in the
sub-section 2.3. Testing hypotheses of the
equations are as follows.

First, if the estimated coefficients of fi-
nancial variables are statistically significant
in both groups of equations, it indicates the
existence of finance-growth relationship in
both long-run and short-run dimension. If the
estimated coefficients of financial variables
are statistically significant only in the regres-
sions using level terms of economic growth
variables, i.e., Group 1 of equations, it indicates
the existence of finance-growth relationship
in a long-run dimension and excludes it in a
short-run dimension. On the contrary, if the
estimated coefficients of financial variables

are statistically significant only in the regres-
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sions using growth terms of economic
growth variables, i.e., Group 2 of equations,
it indicates the existence of finance-growth
relationship in a short-run dimension and
excludes it in a long-run dimension®.

Secondly, if the estimated coefficients
of financial variables on two channels are
statistically significant, we may conclude that
physical capital accumulation and productivity
improvement are two viable channels through
which finance gives impact on growth.
Furthermore, if the estimated coefficients of
financial variables on growth are statistically
significant only when the estimated coeffi-
cients of financial variables on both or either
of two channels are statistically significant,
we may conclude that the direction of cau-
sality between financial development and
economic growth most possibly runs from
the former to the latter.

Thirdly, the estimations will be con-
ducted at both national and sub-national levels.
In the estimations carried out at sub-national
level, all sample provinces are classified into
two groups, i.e., costal provinces and inner
provinces™. If the signs and values of esti-
mated coefficients of financial variables vary
across two groups of provinces at the
sub-national level, it suggests the existence
of the heterogeneity of finance-growth rela-
tionship across Chinese regions. If they are
common over two groups of sample provinces,
it suggests the non-existence of the hetero-
geneity.

3.2 Description and Sources of Data

The dataset used in this study applies to
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1980-2004 period** and contains 26 Chinese
provinces (or provincial-level autonomous
regions and municipalities). Hainan, Chongqing,
Sichuan, Xizang (Tibet) and Qinghai are ex-
cluded from the sample due to missing data.
For the set of sample provinces, data are
available for all variables. Hence the estima-
tions reported in sub-section 3.3 are carried
out with balanced panel dataset. The original
data to construct the variables are collected
from officially published statistics. Table 2
provides the detailed definition of variables
and statistical sources.
Indicators of Financial Development

In order to overcome the problem of
indicator selection with respect to the finan-
cial development, we include six financial
variables which represent various aspects of
financial development in China. These six
financial variables can be classified into two
groups based on the connotations of financial
LOAN, SAVING
BUDGET capture the process of financial

development. and
development from the perspective of the
expansion of quantity of financial sector in
providing financial services, while the other
three capture the process of financial devel-
opment from the perspective of the changes
of quality of financial sector in providing
financial services.

The six financial variables are con-

structed based on the literature.

(1) LOAN, SAIVNG and BUDGET are
computed following Hao(2006). He
argued that financial development in
China after 1978 has been featured by
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Table 2 List of Variables

Variables (Time Span) | Definition of Variables Sources
Financial Variables
LOAN (1980-2004) Ratio of total loans to GDP. CCS55,
SAVING (1980-2004) Ratio of total household savings deposits to GDP. CSY.
Ratio of total loans to the state budgetary appropriation for | CCS50,
BUDGET (1980-2004) capital construction and enterprises innovation. CCS55,CSY.
COMPETITION Ratio of loans issued by the financial institutions other than
(1993-2004) Big Four to total loans.
Herfindahl index of banking deposit concentration.
: ACFB,
"D, provincial
CONCENTRATION CONCENTRATION,, =3 | /" statistical
(1993-2004) = 2D yearbooks.
j=1
where D is the deposits for financial institution j, prov-
ince 1, time t, and n is the number of financial institutions.
CENTRAL (1980-2004) Ratio of total loans to total deposits. CCS55.
Growth Variables
Y
GRP log 7
in equation (1a), logarithm of output per worker.
L log(a) . .
Group 1 (1980-2004) EFF l-a ~ in equation (l.b), contribution from
productivity improvement in level term.
el
CAP l-a YJ in equation (lc), contribution
from physical capital accumulation in level term.
( Yj CSY.
g —
GGRP L) in equation (2a), growth rate of output
per worker.
Group 2 (1980-2004) g(4)
roup B GEFF l-a in equation (2b), contribution from
productivity improvement in growth term.
=t8)
GCAP I=a "\Y)J in equation (2¢), contribution from
physical capital accumulation in growth term.
Control Variables
EDUCATION Enrollment rate to tertiary education (persons per 10,000 | CCSS5S5,
(1980-2004) people). CRE17.
OPENNESS (1980-2004) | Ratio of exports plus imports to GDP. CCS55,
FDI (1980-2004) Ratio of FDI to GDP. AD.B Key
Indicators.
Share of fixed asset investment by state-owned sector in
FISCAL (1980-2004) total fixed asset investment. CCS55.

STATE (1980-2004)

Ratio of government expenditure to GDP.

Notes: 1. Growth rates are computed as the log difference of values for every two successive years.

2. CCS55 refers to China Compendium of Statistics: 1949-2004, CCS50 refers to China Compen-
dium of Statistics: 1949-1999, ACFB refers to Almanac of China’s Finance and Banking, vari-
ous issues, CSY refers to China Statistical Yearbook, various issues, and CRE17 refers to China
Regional Economy: a Profile of 17 Years of Reform and Opening Up.

Source: Author’s compilation.
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three main aspects: first, loan expan-
sion; secondly, mobilization of
household savings; and thirdly, sub-
stitution of loans for state budget
appropriation as the primary source
of external financing. The three vari-
ables are respectively computed to
capture these three aspects™
(2) COMPETITION is computed fol-
lowing Liang (2005a and 2005b)
and Guillaumont- Jeanneney et al.
(2006). The variable reflects the de-
gree of competition in the financial
sector.
(3) CONCENTRATION and CENTRAL
are constructed following Boyreau-
Debray (2003)*°. The former ac-
counts for the structure of banking
sector in the provinces®’, while the
latter accounts for the intervention
by central bank in loan extension
practices™.
Indicators of Economic Growth and its
Components
This study includes two groups of eco-
nomic growth indicators, three for each. In
order to obtain appropriate measurements of
the growth variables, capital stock series for
each province are constructed first, and then
two proxies of productivity improvement are
computed as the residuals respectively from
equation (1) and (2).
In data processing, following four issues
are especially worth mentioning. Firstly, in
all calculations, implicit provincial GDP de-

flators are used as the price indices to con-
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vert the nominal values of data into real
terms. Secondly, total numbers of employed
person are used as the proxy of labor input.
Thirdly, provincial capital stock series are
computed from provincial gross capital for-
mation using Perpetual Inventory Method
(PIM) which involves two steps given as
follows™.

(1) Obtaining initial values of capital stock

for each province by the equation™:
I i0

Fo=Gre
where O refers to the rate of deprecia-
tion, while & is the average geometric
growth rate of investment for the whole
sample period. Note that a universal rate
of depreciation, 5 percent’' is assumed
for all provinces and over whole sample
period, and g is computed by regressing
the logarithm of investment series of
each province on a time trend variable
!. The benchmark year for all sample
provinces is set as 1978.
(2) Obtaining the capital stock series

for each province in later years by

the equation:

Ki,t = Ii,t + (1 - S)Ki,t—l

where K, is the capital stock in year

Z, L, is the gross capital formation in

)

Fourthly and finally, the distribution

year I, is the same as above.

share of labor, (I-a) is estimated based
on the ratio of compensation of employees to
value-added in the input-output table. Exactly,
average of the estimates based on five
input-output tables, i.e., 1990, 1995, 1997,
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2000 and 2002 input-output tables, is used in
the data processing™. It gives the share of
0.493 which is regarded as common for all
provinces and over the whole sample period.
3.3 Regression Results

This sub-section reports the regression
results of Group 1 of equations (in level
terms). Table 3 presents the regression results
for the panel covering all sample provinces.
Table 4 presents the corresponding results
for two sub-samples (coastal and inner prov-
inces). Our analysis starts by estimating three
equations for the sample including all prov-
inces (entire sample). The same estimations
are then carried out for each of two
sub-samples, i.e., coastal provinces and inner
provinces. In addition, as explained above,
the main aim of this study is to empirically
investigate the channels through which
post-1978 financial development influences
the economic growth in China. Therefore, the
estimations are conducted to include GRP,
i.e., economic growth indicator as the de-
pendent variable first, which followed by the
estimations to explore the effects of financial
indicators respectively on two channels
(CAP and EFF). It is worthy to note that: (1)
six financial indicators are included one at a
time to avoid the collinearity of explanatory
variables; (2) in order to test the robustness
of coefficient estimates of financial variables
over various model specifications, three
different methods of panel estimation in-
cluding common constant method (pooled
OLS method), fixed effects method and

random effects method, are adopted.
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These estimation results are of our
interest in the following four respects.

First, the regression results are sensitive to
the selection of growth variables. Specifically,
financial variables are significantly associated
with the level terms of growth variables
while insignificantly associated with the
growth terms. Therefore, the relationship
between financial development and economic
growth in China tends to be a long-run one.

Table 3 and Table 4 show that the coef-
ficient estimates of financial variables are
statistically significant over model specifica-
tions and different estimation methods. It
implies the existence of a relationship between
financial development and economic growth
in a long-run dimension. However, with respect
to the Group 2 of equations, the estimated
coefficients of financial variables are not
statistically significant in almost all model
specifications. It implies that financial de-
velopment has not been able to generate
impacts on economic growth in a short run.
The fact that a significant association between
the financial variables and the level terms of
growth variables contemporaneously exists
with an insignificant association between the
financial variables and the growth terms of
growth variables suggests that the relation-
ship between financial development and
economic growth is a log-run one in China™®.

Secondly, the empirical evidence sug-
gests the existence of two channels, i.e.,
physical capital accumulation and productivity
improvement. The direction of causality

between financial development and economic
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growth turns out to have had run from the
former to the latter in China.

In Table 3 and Table 4, albeit the varia-
tions in the estimated coefficients, as long as
a statistically significant association is detected
between financial development and two
components of economic growth (either or
both), a statistically significant association
between financial development and economic
growth variable itself is detected, and vice
verse. This implies that physical capital
accumulation and productivity improvement
are the viable channels through which finan-
cial development has given impact on economic
growth in China. Furthermore, so far, the
causal relationship has presumably run from
financial development to economic growth.

Thirdly, various aspects of financial
development as measured by different fi-
nancial variables exert different impacts on
economic growth, and the channels through
which they give impact on the growth are
different as well. The expansion of financial
services in China has contributed to the eco-
nomic growth, and the main channel through
which the effects operate is the channel of
physical capital accumulation. Meanwhile,
the empirical evidence supports the argument
that government distortions in the financial
sector have hindered the growth, while the
increase of competition may foster the
growth largely through the channel of pro-
ductivity improvement.

Column (1)-(3) in Table 3 show that the
coefficients of LOAN, SAVING, BUDGET
and COMPETITION are positive and statis-
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tically positive. This means that: (1) the three
main aspects of China’s post-1978 financial
development argued by Hao (2006), i.e., loan
expansion, mobilization of household sav-
ings and substitution of loans for state budget
appropriation as the primary source of exter-
nal financing, have largely contributed to the
economic growth in China; (2) increased
competition in banking sector has fostered
economic growth. Meanwhile, CONCEN-
TRATION and CENTRAL are found to be
negatively correlated with the economic
growth. The fact indicates that the govern-
ment interventions in financial system have
impaired the economic growth in China.
Furthermore, column (4)-(9) in table 3
show that various aspects of financial devel-
opment in China have influenced economic
growth through different channels. With
respect the LOAN, SAVING,
BUDGET, despite the variations over three

to and
estimation methods, financial variables ob-
viously give impact on dependent variable
GRP mainly through the channel of physical
capital accumulation®. Compared to the FDI
variable, it is obvious that FDI variable has
given impact on economic growth mostly
through the channel of productivity im-
provement, while financial development has
worked through the channel of physical
capital accumulation®.

However, with respect to the COMPE-
TITION and CONCENTRATION, the chan-
nel of the productivity improvement appears
to be more significant. Since both indicators

actually proxy for the provincial financial
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structures, the results suggest that increased
competition in financial sector might help
improve the efficiency of resource allocation,
and consequently contribute to the economic
growth. Finally, with respect to CENTRAL,
although the overall impact on GRP is
significantly negative, the decomposed impacts
on CAP and EFF are ambiguous. It is thus
difficult to distinguish relatively more sig-
nificant channel™.

Fourthly, the existence of inter-regional
heterogeneity tends to be sensitive to the
selection of financial variables, at least in the
case of the comparison between coastal
provinces and inner provinces.

Different from Liang (2005b), who argued
that financial development significantly
promotes economic growth in coastal prov-
inces but not in inner provinces, we found
that LOAN, SAVING and BUDGET are sig-
nificantly associated with GRP in both
sub-samples, and the main channel turns out
to be capital accumulation®’. Therefore,
concerning the relationship between the
expansion of financial services and economic
growth, there is probably no significant in-
ter-regional heterogeneity. Similarly, with
respect to the estimations of CENTRAL, the
distortions of central bank in credit extension
have impaired the economic growth in both
coastal and inner provinces. In this case,
there seems no inter-regional heterogeneity
either.

However, the estimation results of
COMPETITION and CONCENTRATION

do present inter-regional heterogeneity. In
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both cases, financial variables are not signifi-
cantly correlated with the growth variables in
coastal provinces, but in inner provinces,
they are significantly correlated with the
growth variables. This probably indicates
that the inner provinces have relied more on
the formal financial sector for financing,
and consequently influenced more by the
changes in the structure of banking sector in

the provinces.

4. Concluding Remarks

This study re-investigates the relationship
between financial development and economic
growth in China. Unlike many of the previous
studies, this study stresses on two channels
through which financial development might
influence on the economic growth, i.e.,
physical capital accumulation and productivity
improvement. In the empirical analysis, an
approach combining the conventional ac-
counting framework and regression analysis
are adopted. The accounting framework
makes it possible to obtain a decomposition
of economic growth into the contributions
respectively from physical capital accumulation
and productivity improvement, while the
growth regression approach makes it possible
to explore the channels through which the
financial indicators exert impacts on economic
growth.

The main findings of this study are
summarized as follows. First, the regression
results are sensitive to the selection of
growth variables. The relationship between

financial development and economic growth
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in China tends to be a long-run one. Secondly,
the existence of two channels is supported by
the empirical evidence. The direction of
causality between financial development and
economic growth turns has presumably run
from the former to the latter in China.
Thirdly, the impacts induced by wvarious
measures of financial system exert on eco-
nomic growth are different, and the channels
through which they give impact on the
growth are different as well. The expansion
of financial services in China has contributed
to the economic growth, and the main chan-

nel through which the effects operate is the
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channel of physical capital accumulation.
Meanwhile, the government distortions in the
financial sector appear to have hindered the
growth. The increase of competition may
foster the growth mostly through the channel
of productivity improvement. Fourthly, the
existence of inter-regional heterogeneity tends
to be sensitive to the selection of financial
variables. The improvement in the financial
intermediation process appears to have con-
tributed to the economic growth in both
coastal and inner provinces, while the proxies
of provincial financial structures do appear

heterogeneity over two groups of provinces.
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Notes

! Financial development in this study is restricted
to the formal financial sector. The informal finan-
cial sector is not covered due to the data limita-
tions. Taking the informal financial sector into
consideration, the picture of China’s financial
development since 1978 might be different. As
mentioned in Tsai (2002: 219-220), micro-level
finance may have macro-level effects, and the
formal and informal financial sectors may com-
plement each other.

? In this study, determinants of economic growth
are classified into two groups, namely, primitive
determinants and fundamental determinants. Spe-
cifically, primitive determinants refer to the con-
ventional factors including capital, labor and pro-
ductivity, while the fundamental determinants
refer to the factors other than aforementioned
three conventional factors. Both groups may give
impact on economic growth, whilst the funda-
mental determinants operate through the primitive
determinants.

3 For the exact meaning of channel decomposi-
tion exercise, see section 3. The term, ‘channel
decomposition exercise’, cf. Wong (2007).

* The literature on the relationship between fi-

nancial development and economic growth is huge.

For two comprehensive reviews of those studies,
see Levine (1997 and 2005). In sub-section 2.1,
the author only reviews the selected empirical
studies since Goldsmith (1969).

> Goldsmith (1969) covered 35 countries and
over the time period from 1860 to 1963. By pro-
posing a financial indicator (financial interrelation
ratio) measured as the ratio of financial interme-
diary assets to output, he graphically depicted a
positive relationship between financial develop-
ment and the level of economic development. Le-
vine (2005: 890) pointed out following six prob-
lems of Goldsmith (1969)’s empirical framework:
(1) small sample of countries; (2) lack of control
for other factors which may influence economic
growth; (3) lack of the investigation of the chan-
nels through which finance effects on growth; (4)
definition of financial indicators do not capture
the functioning of the financial system; (5) lack of
the identification of causality between finance and
growth; (6) lack of the discussion on financial
markets and intermediaries. However, regardless
of the existence of the problems, Goldsmith
(1969)’s work is considered to be path breaking
and has substantially influenced a bulk of conse-
quent empirical studies.
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% Patrick (1966)’s hypotheses stated that the rela-
tionship between financial development and eco-
nomic growth is bidirectional, namely, sup-
ply-leading and demand-following. In addition, he
argued that the direction may gradually shift from
the former to the latter over time as an economy
develops.

" The cross-section estimation method applied in
early works including King and Levine (1993),
Levine and Zervos (1998) was questioned for the
potential bias arising from the joint determination
of financial development and growth. Hence, the
later works have applied panel techniques, espe-
cially GMM techniques, more and more often to
control for the simultaneity bias.

¥ Specifically, Arestis and Demetriades (1997)
focused on Germany and United States. They
found a finance-to-growth causality in Germany,
but evidence for a reverse causality pattern in
United States. Luintel and Khan (1999) found
bidirectional causality between financial devel-
opment and economic growth in all 10 sample
countries included in their studies. Shan et al
(2001) studied nine OECD countries and China.
They found bidirectional causality in five coun-
tries, demand-leading in three and no causality in
two. Shan (2005) studied ten OECD countries and
China. He found the evidence of bidirectional
causality in five countries, the evidence of de-
mand-leading in four and the evidence of sup-
ply-leading in two.

° Luintel and Khan (1999) used a financial indi-
cator of financial depth measured as a ratio of
total deposit liabilities of deposit banks to one
period lagged nominal GDP.

' In the cross-country studies, frequently used
financial indicators can be classified into two
categories, i.e., those associated with the banking
sector (or credit market) and those associated with
the stock market (or equity market).The first cate-
gory includes four indicators: (1) the ratio of lig-
uid liabilities of the financial system to GDP; (2)
the ratio of deposit money banks’ domestic assets
to deposit money banks’ domestic assets plus cen-
tral bank domestic assets; (3) the ratio of claims
on the non-financial private sector to total domes-
tic credit; and (4) the ratio of claims on the
non-financial private sector to GDP. The second
category includes two indicators: (1) the ratio of
value of domestic equity transactions on domestic
stock exchanges to GDP; (2) the ratio of value of
domestic equity transactions on domestic stock
exchanges to domestic market capitalization. The
two categories of financial variables were first
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proposed by King and Levine (1993) and Levine
and Zervos (1998), respectively.

" The China-specific features mostly refer to: (1)
the over-concentration of Big Four banks in the
financial system; (2) the over-lending to ineffi-
cient state-owned enterprises, while good private
enterprises left without access to external finance.
Due to the facts, China is often cited as a coun-
terexample to the finance-growth literature (Allen
et al: 2005). Big Four refers to the Industrial and
Commercial Bank of China (ICBC), the Agricul-
tural Bank of China (ABC), the Bank of China
(BOC) and the China Construction Bank (CCB).

"2 This framework can be considered as a simpli-
fied form of Levine (1997: 691)’s theoretical ap-
proach. Note that the productivity improvement in
this framework refers to the increases in total fac-
tor productivity (TFP), i.e., Solow residual which
reflects technological progress and other elements.
In Levine (1997), the term technological innova-
tion is used.

3 The discussions on the conceptual framework
borrow from World Bank (1989), Levine (1997,
2005), Demirguc-Kunt and Levine (2008),
Greenwood and Jovanovic (1990) and Bencivenga
and Smith (1991). In Demirguc-Kunt and Levine
(2008: 7 and 12), it mentioned that financial de-
velopment may also promote the accumulation of
human capital. Also note that financial intermedi-
aries and financial market perform differently in
providing even same functions. However, the dis-
cussions here ignore those differences.

' Similarly, while examining the impact of de-
mocracy on growth, Tavares and Wacziarg (2001)
found that, democracy fosters growth by improv-
ing the accumulation of human capital and lower-
ing income inequality. In addition, they also found
that democracy hinders growth by reducing the
rate of physical capital accumulation and raising
the ratio of government consumption to GDP.
These two give negative overall impact of de-
mocracy on growth.

5 By facilitating risk sharing among savers and
investors, financial development may promote
high-return investment which often is high-risk.
Meanwhile, by ameliorating liquidity risk, finan-
cial development may promote the investment
which requires either huge amount or long-term
commitment of capital.

' Specifically, Fisher (1993) examined the im-
pacts of macroeconomic policy indicators on eco-
nomic growth and its three sources, i.e., growth
rate of the real capital stock, Solow residual and
the growth rate of the labor force. Bosworth et al
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(1995) investigated the impacts of three sets of
determinants including initial conditions and the
external environment, macroeconomic policy in-
dicators and trade policy regime, on economic
growth and its two sources, i.e., capital per worker
and TFP.

7 In addition, Benhanbib and Spiegel (2000)
found that the regression results were sensitive to
the inclusion of country fixed effects. The finding
led to the conclusion that financial development
indicators proxied for broader country character-
istics.

'"® Hall and Jones (1999)’s decomposition ap-
proach assumed a production function which in-
corporated the human capital accumula-
tion:Y = K“(A4H)"™*. The production function is

rearranged as: Y _ A[ﬁ )[5 Jlaa. The output per
L LAY

labor in this context is consequently decomposed

into three components: differences in the capi-

tal-output ratio, differences in education attain-

ment and differences in productivity. The ac-

counting equation follows by:

Y H a K
log| — [=log A+log| — |+ ——1log| —
g(J ¢ g(L) I—a g(Y]

The structural model was then constructed to
capture the quantitative effects of social infra-
structure on growth and each of three components.
" In Frankel and Romer (1999), another simpler
decomposition method was also conducted. It
decomposed the logarithm of output per worker
into its initial value at the beginning of sample
period and its changes over the sample period.

20 Wong (2007) assumed a production function as
in Mankiw et al (1992),Y = K“H?(AL)"™*7". 1t
follows by:

Ve (K, B (H
g[fj‘l—a—ﬁg(Yjﬂ—a—ﬁg(Yj*g(A)

The three components at the right-hand side
of the equation stand for the contributions from
the growth of physical capital accumulation, the
growth of human capital accumulation and TFP
growth. He further argued that, while regressing
economic growth and its each component on same
set of determinants, with any linear estimator, the
estimated coefficient of the growth of output per
worker would equal to the sum of estimated coef-
ficients of the three components.

I List of control variables is provided in 3.2.
Note that the variables of capital accumulation
and productivity improvement are not included in
the control variables. The Barro-type growth re-
gressions which incorporate financial indicators as
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additional explanatory variables implicitly assume
that financial indicators do not hold any relation-
ship with other included explanatory variables.
However, if financial development influences
growth through capital accumulation and produc-
tivity improvement, the incorporation of financial
variables might induce spurious regression results.
See also Benhabib and Spiegel (2000: 341).

22 As shown in 3.2, financial variables and control
variables are computed as ratio indicators. There-
fore, they maintain unchanged over two groups of
regressions.

2 The entire dataset used in this study include 26
provinces, of which coastal provinces (10) include
Beijing, Tianjin, Hebei, Liaoning, Shanghai, Ji-
angsu, Zhejiang, Fujian, Shandong and Guang-
dong. All other sample provinces (16) are classi-
fied as inner provinces.

* Among six financial indicators constructed in
this study, COMPETITION and CONCENTRA-
TION only cover the time period from 1993 to
2004 due to the limitation of original data.

% Note that our computation processes of LOAN,
SAVING and BUDGET are different from Hao
(2006). First, the computation of financial indica-
tors often bears the criticism of dividing stock
statistics by flow statistics, therefore following
Beck et al. (2002), we first deflate the total loans
and total household savings deposits using RPI,
then estimate the financial flow in year t by the
average of deflated stock statistics in year t and
t-1. LOAN and SAVING are accordingly com-
puted as the ratio of the estimated flow statistics to
GDP in year t, which is deflated by GDP deflator.
Indeed, Beck et al (2002) proposed the using of
CPI to deflate financial stock statistics, however,
CPI is not available over whole time period for
several provinces included in this study. Secondly,
in Hao (2006), BUDGET is computed as the ratio
of fixed assets investment by domestic loans rela-
tive to that financed by state budgetary appropria-
tion. In our definition, BUDGET is computed as
the ratio of total loans to the state budgetary ap-
propriation for capital construction and enter-
prises innovation. The appropriation for capital
construction and enterprises innovation are two
main items in the total fixed assets investment.

% CENTRAL was also used in previous studies
including Lardy (1998) and Dayal-Gulati and
Husain (2000).

7 Boyreau-Debray (2003) found that the banking
concentration has negative effects on economic
growth in China. While computing CONCEN-
TRATION, we classify financial institutions into
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six categories, i.e., Big Four, Rural Credit Coop-
eratives and the other financial institutions. In
Boyreau-Debray (2003), he classified financial
institutions into seven categories, i.e., Big Four,
the Bank of Communications, Rural Credit Coop-
eratives and the other financial institutions. We
lose one category because the data for the Bank of
Communications is not available over whole time
period in our dataset.

% Until the removement of credit plan in 1998,
credit quotas were unevenly distributed among
provinces. Rapidly growing provinces might be
assigned with a low credit quota, while slower
growing provinces might be assigned with a high
quota. Central bank’s lending to the local
branches of commercial banks had been used as a
way to circumvent the credit quota and extend
credit. CENTRAL therefore measures the central
bank’s lending to the provinces.

¥ Gross capital formation consists of two parts,
i.e., gross fixed capital formation and changes in
inventory. PIM method was used by Wang and
Yao (2003) in computing the human capital stock.
However, the calculation here is restricted to the
physical capital stock.

* The procedure to estimate the initial capital
stock in 1978 might be too simple. However, as
argued by Zhang and Tan (2004: 23), “given the
relatively small capital stocks in 1978 and the
high levels of investment, the estimates for later
years are not sensitive to the 1978 benchmark
values of the capital stocks”.

3! Same depreciation rate was also assumed in
Perkins (1988) and Wang and Yao (2003). As for
other studies, 5.4 percent was used in Chow and
Li (2002), 4.9 percent was used in Ezaki and Sun
(1999).

321990 input-output table gives the labor share of
0.420, 1995 input-output table gives the labor
share of 0.469, 1997 input-output table gives the
labor share of 0.549, 2000 input-output table
gives the labor share of 0.541, while 2002 in-
put-output table gives the labor share of 0.484.
They give the average of 0.493.

3 The regression results of Group 2 of equations
(in growth terms) are not included in the main text
because financial indicators are not significantly
related to any one of growth variables in the esti-
mation results of the group. The estimation results
of Group 2 of equations are available upon re-
quest.

3* For instance, in the case of SAVING, taken the
estimation using common constant method, 100
percent (0.014/0.014=1.000) of the impact on
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GRP runs through the CAP, that is, physical capi-
tal accumulation channel. While, taken the esti-
mation using fixed effects method, 55 percent
(0.011/0.020=0.550) of the impact on GRP runs
through CAP, with the remaining impacts account
for EFF, that is, the channel of productivity im-
provement. These calculations hold valid for the
cases using other financial variables. It is worthy
to note that we do not focus on the percentages
because they may lead to the confusion. Instead,
we simply focus on the comparison of the coeffi-
cient estimates of CAP and EFF.

35 For instance, in the same estimations men-
tioned in footnote 36, taken the estimation using
common constant method, 85.3 percent
(0.029/0.034=0.853) of the FDI’s impact on GRP
runs through the physical capital accumulation
channel, with the remaining impacts account for
the channel of productivity improvement

3% In the case of EFF as dependent variable, the
estimation using common constant method (see
column (7)) shows a confusing coefficient esti-
mate of 0.093. It makes us difficult to give a con-
clusive comment, but the results of other two es-
timation methods suggest that productivity im-
provement might be the main channel.

7 For instance, in the case of SAVING, taken the
estimation using common constant method, in
terms of coastal provinces, 77.8 percent
(0.007/0.009=0.778) of the impact on GRP runs
through the CAP, with the remaining impacts ac-
count for EFF; in terms of inner provinces, 106.3
percent (0.017/0.016=1.063) of the impact on
GRP runs through the CAP.
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ETOZEIFERICHEHLWVA, Z2O—RICD
W, HELEDZENTEDMGHE B [E g
BAPATL TS, % 32 13 H HEE@EY
TV AT =Y
Y R)EH T B4 A E RPN L,
Z DML FATR—=ABBGFIZ OV TEED
72HDOTHDH. 2005 HD H HENSLO 5 HE
B 3,557 D95, 1,297 3 E O JEE
FIZE - TH BT S SN B NSO E
WU CTHEANEESN TS, 2005 4, F#

BEIX 33.7%EFKETHY, 20 2 Hilk
TEIRD 67.4%% 5D T3, 2006 F-121%
B 56.0% L1840 B2 58912720,
EVEICReEWOK SeitE =SB R AN A3 - TC
WHIRE, FHIE~OERERTE LIS OF
MR Rois. BARSLEE O HIXH EVIE
TR0,

H ORI H O %2 5D 5 F IO
Th, TOEBEREDRMAHRL TR &£
331, MEFBEHEKEOFER 77—, BIW
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SERCE RO EHIT e T AT AN
&N an, EFET7a—I2 oW TIRZERI

IR R REZITHIENDY, HE DI
IXIREE RS DZENE, FERANY 7% b
IZRTULL 2006 DO REPREHERGE 1T, Je
Y 7 — VU R —F A RN



41.7%, FED 35.1%THY, AAR-BIERE
DTG/ R CH -T2, £z, 34 13 F
PEORINE R E THDHN, Tf{y 77—
e Ra—F AR 503%, H
E72S 40.2%% 5D TW5.

[ 3-1 DA — L0, SPHEEREEZIT
TOICEBREFIRAT L0528 H0E 2D
H. EIUEREDEIE TRENTWDHDNZIE
IR T D2 LITIEFITHE L VS, ekt
SH YT RNAT L EFWOM TOE BB E)
MIEFITIEI Th DA, BIBREWNERILIE
TSIV T REE O [H - Mg 3 F k2 5 L
TEEHL TWDEWARTLIE, 2005 FELARED
T =R % RBRD TN EWD g, FEiE AT
HE T AD. FTz, FEENNAOEIE~DEHE
BENPRROK 3 Hiiha 5D TRy, £ 34
OB EWNOO X P EHEREHH 4 Ha b
LY, PEEEFEBOMOBEZEE, Wb
DHTTLR Ny THENERLNEY. Zh
1%, THEEH ) SRS T EREIC L1
L, B EEEFICLOEFHEEZEL
7B ATEH G EBERE X TV D A EEE
RLTEY, ZOEICHOVWTHLIEERLETH
52,

53 E EERHI LTS8l

HENFHUE, FBLGK% 88 I [E &fHHE L T
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< NVE, B R, BAT L, 2NLRR R,
N—L—2D 5 3ETHH?. MBS T,
CEHMBLOPERRCEL Y - ) 72 E O EERL
K, A WE#ERE DFHENEDHILTEY,
BRI D22 WIGE L TIEHFITH 722
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3-1 Z9IRAATUVER AL EBEREDI IR TT =0T

B 5 E i
BYHR~NATY Il I BYGRANLTY
Bl (oY) I I B (o BHY)
l I ByHR-ALTY I l
X o JHEERE X
[ Bz —W—] EX — [ EmE L]

| I
hE-EAECHEBENERE
I L<vzsavsz-~qrr

HET) 5 VR

#&3-2 HHERHONPEBEREOREKE (Tu—, T —X, B, %, TRV

2005 2006
HH% | 27 E1T8 LI7 | B8 | LIT7 E1T8 217
& 1,297 36.5 419,200 33.7 | 2,298 56.0 890,700 56.0
a8k 1,517 42.6 419,200 33.7 | 1,026 25.0 393,400 24.7
XE 255 7.2 72,100 5.8 349 8.5 135,400 8.5
EU 75 2.1 5,300 0.4 243 5.9 94,100 5.9
EE 6 0.2 3,600 0.3 21 0.5 8,300 0.5
BA 12 0.3 1,200 0.1 11 0.3 4,500 0.3
ZDith 395 11.1 323,000 26.0 158 3.8 64,900 4.1
HEt 3,557 100.0 1,243,600 100.0 | 4,106 100.0 1,591,300 100.0

E) AL, EEY DU, TA~ VR, VT, TV v A(2006 F£D ).
HIAT) HE R A NE G & B E](2007)99 ~X— U X01ERK
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#3-3 MEBEERE EAEFEENY, %)

Ta— FERARN
2005 2006 2005 2006
% | P17 | 8 | Y7 | B8 | V17 | 8 | Ux7
P E 729 | 27.9% | 1,087 | 31.1% | 12,719 | 31.4% | 20,243 | 35.1%
Dr—IU(H) 470 | 18.0% | 788 | 22.5% | 12,707 | 31.3% | 19,506 | 33.8%
A4 170 6.5% | 281 8.0% | 3,271 8.1% | 3,909 6.8%
INZa—4 360 | 13.8% | 238 6.8% | 2,715 6.7% | 3,501 6.1%
7 AAh 297 | -114% | 513 | 14.7% | 2,058 51% | 2,779 4.8%
EEN 141 54% | 180 51% | 1,317 32% | 1,514 2.6%
A¥)R 137 52% | 154 4.4% 885 2.2% | 1,056 1.8%
A () 120 4.6% | 184 5.3% 667 1.6% | 1,013 1.8%
DUAR—)L 110 4.2% 81 2.3% 843 2.1% 852 1.5%
=P 35 1.3% 87 2.5% 300 0.7% 337 0.6%
Z Dt 640 | 24.5% 94 |  2.7% | 3,080 7.6% | 3,009 5.2%
e 2,615 | 100.0% | 3,500 | 100.0% | 40,563 | 100.0% | 57,719 | 100.0%

HPIT) 25 PR B AR L OVE HE R A T B X BURF AR HALAR — D — D XD R

* 34 FHEOMHNEEERE AL EFEENL, %)

Ta— FERAN T
2005 2006 2005 2006
% | 17 |8 | 17 | &% | L7 | %8 | V7
Dr—IU(H&) 181 8.6% | 780 | 22.3% | 16,093 | 44.0% | 24,676 | 46.9%
P E 1,303 | 61.6% | 1,666 | 47.7% | 14,774 | 404% | 21,172 | 40.2%
INZa—4 125 5.9% 50| -1.4% | 1,261 3.5% | 1,378 2.6%
A¥)R 49 2.3% 2| -01% 596 1.6% 621 1.2%
EEN 92| -43% | 347 9.9% 297 0.8% 608 1.2%
A () 148 7.0% 79 2.3% 251 0.7% 411 0.8%
AR 8 0.4% | 289 8.3% 67 0.2% 371 0.7%
24 26 1.2% 64 1.8% 230 0.6% 347 0.7%
DUAR—)L 60 2.8% 21 0.6% 400 1.1% 331 0.6%
7 AAh 9 0.4% 31 0.9% 263 0.7% 291 0.6%
Z Dt 208 | 14.1% | 268 7.7% | 2,307 6.3% | 2,438 4.6%
15 2,115 | 100.0% | 3,494 | 100.0% | 36,539 | 100.0% | 52,645 | 100.0%

HAT) 2 3-3 IZRIL
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OECD @ 2000 FE# 57 #HIZ OV TIEH 2 B4 1 i
ZH.

OECD(2005)I%, “Official figures show almost half
as coming from Hong Kong, China or tax heaven.”
LFERE LTV 5. OECD(2005)36 ~— & M.

BB OBICIRE IN D (S ERE SR
HEEE] ISR OBREEHOAF CEZ LT
BUE R R N R 21T - T b, SFEIETIE,
REREED O H, TORMEIZIE T T 33~70%%
BEEACHLT DI OMESNATND. £z,
BIREARBRD 5 LEBRITHVIAENTE Y &
EFH LI b ORFATN—ARE R LD, 1
VVIAZIZIIHIEI SRR BTV D,

4

Pa—

AEFE DN T ENEERE 21T O He,
EpBE 72 & OBBRAEAITICHEEA R LT
FEEZTHN, ZOBRICHEROREH, &
BE e, BHRERSHR EOTHEMN RO BN
2.

H AIZERL 4 A O BRI E 15 O YUE TR 8l

BEETRPEA STV, EBRN 25%

PUFOHAET, W O0OEEZH-HIEY v
T A e A T BIREN, BEEOMBIXIS

FrFcalmEND. Zokw, ik U 0R
—LR0, FEEFTERLA AT SN EE, A
KDE 7 A« AT RGO G L7 5
AREMEN B B . ARFE(2004)473 N— U,
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1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
BB 24.83 23.21 22.58 26.32 27.94 35.70 48.10 60.81 70.02 81.77 89.07
EEN 0.88 0.89 0.85 1.01 1.24 1.37 1.55 1.756 2.01 2.28 2.50
SUAR—IL 7.05 7.20 7.98 8.76 9.01 10.26 12.00 14.16 16.25 18.94 19.69
B®E 1.95 1.98 1.98 2.47 2.82 3.06 3.58 4.46 4.54 5.05 5.69
~Fu 5.99 6.99 6.95 16.00 21.16 15.21 13.33 14.32 22.66 31.95 37.24
FA4TIIT 1.17 1.34 1.35 1.37 2.30 1.92 2.78 2.05 2.06 1.98 2.30
m7I7Uh 0.53 0.65 0.65 0.99 1.08 1.36 1.37 1.54 1.74 2.40 2.76
AFYR 0.52 0.56 0.57 0.71 0.71 0.73 0.82 0.90 1.04 1.23 1.32
RF1Y 0.47 0.49 0.52 0.69 0.69 0.72 0.86 1.01 1.33 1.55 1.62
*+I5o4 1.56 1.68 1.68 213 2.22 2.46 2.84 3.38 4.47 4.94 5.68
TA)AH 0.64 0.66 0.67 0.76 0.73 0.86 1.02 1.24 1.47 1.70 1.82
AVF 0.31 0.33 0.39 0.48 0.53 0.69 0.75 1.04 1.32 1.83 2.39
AH - [PEHREFE]. IMF,
X HEWHEER P ET 2K ML, RERTEERHO0%EHENSOBHHER TEE LR (FEERO.
FAT=VT, M7V, AXV A, K FEIHWRY. LW O 0k, BYRSHTE
AV, FTHK, TAVATHD. bk THETHRL, ZOHRGOWMARKF DR

-
=

\Z, i, PEE XLBIEAWVICHEND
FEREZFE LA REMZTZ. £ FD
e, BWH, FE»SOEAIT D202
7=DT, FENSDORBELEZIT HEE DK

pre =3

WE & LTALESH, TS OE~% & o

a4 5B oF L Lz, LLEICDNT,
K1ELLTELD.
SWNT, ERL7zEricZnbnE~x 0

1985—2008 4FF TOHE L E LW L
A (KR2) LREXESOFM EHE (R
3) BB £/, ZhIZMATGD
PR %ZE UM L (£4). £ L
T, PE»LOALEORESEIND
@%%%Wﬁk&éﬁﬁ&@ﬁ’l%%%
NBOLNDHINE I PER LS EH
DX D Bk E D% E, &;ﬂ%éﬂ
LOXENFSHITTHLNZ ZTlEEH Lz

-
—

126

REMRIZBEHRIC L o THL N E RS> TWD
MHETHD.T2E2TEZIX, KKERT,
TNNRKKETHDINE I DRI L ER
WDIRNT & EFRIC X9 I FOROBEERE
HH LT, AL REERGHD EEDLN
FUEEMNTER SN D, [MH b BT
RITIER B N T FIEIT TR R
(FANA 7)) LWnbh, #EimDd DT
05t

M EELST—EELEA—
1 BESTOODOELERE (GDP Zh
W 5 HEN D O AFELR)
UbLoOBEzE S->ZL HTHEY. £
#£1 (@3bLAbLEEM) THDH. 22T

T TSR X 91T, 12 [E o LU
OB EZRLTWAD. ITEI EICENT



5.

Tk PEES ORI S LT,
KR DOE| 2 8 > TWD Z LN HFD LT
HHAN TV D, 1985 FFEHDEE TG D P IC
56 2 T E i AR O R T TIZ 20% %

ICCS Journal of Modern Chinese Studies Vol.2 (1) 2010
RS TWED, RilZ2 % L 80% &
R 0%DICELEI EWVHIEIEZRET
WD BRI U R I AR D g A 2 2
BrLE-EGINENGD PO T AER &7
HDOTHY, ZOHALROKRE BRI,

X3 HEMNLOHGD PHgALR
100.00 =
——EE
—— 0
10.00 —— _ 4t b L
3 — B[]
Y
% 1.00 " _,"_‘*'T:.,A”""ﬂ;-";j ;-:‘-Q r-l_—!"é ﬁ‘ff D7
= 5&-@,’“/\ B = o o oI, 10 ©oL- ©
RS ea e e 22222387
= na=i=Ral 1 - e TR = I I~ IS [~ IS IS S S S S .
i +f —_— ¥R
0.10 - = Fogw
——T T 4
=T A H
0.01

G D PIERR & EAZBFRA B 2 DT TiE/aw.

L)L, BENPEOBERTESIETH D
T EITEE D KM/, O HED S O
ANMKENZ LIFFOETEEBEORX S E
AR LTV S,

HA . RULv 1985 £ 0.49% LK
e U, 1988 4EIZ 1%, 1993 4EC 2% % 22
filf, 2008 4E(Z1% 2.52% £ THITY, 3% % 2=
T 20 bREMOMEE > TWD. GD
P D 3%13%9 15 kIS L, ENEEA
PEFAD 3%, —MEitttaREREO 1.8 1%
24725, HPEGITSHEHITHENT 5
ZEVNHIAENDDT,5%IETDHDHE
N & TR,

U R—IL o 1985 AELDAREIHE L,
90 R FE TIT—MrzH#HERE L Tu=hy 2002

DI ARE 2008 42 IXIEIF 20% 2 L=,

VAR VIEHEE OE G BfRIZEB VT
Hk LR U TRV, SE B @ |,
BABL_EoFEM:, F1E A 2000 4FLIRE, v
HR—=N~OFEEER ST bl L

127

OBBBRKEWEREEbhd.

WE . RERGE & PERE & OB%
IXHA L ORRLL FICE#ETH D, 1985 4F
RESClE, ZORRIEALEZNIEERE
IRFEIIMoTm E WV Z DAY, 90 FERITA -
TAH, 2000 4E121E 2% 5 % 280, 2006 4F
121X 5%, 2008 272 5b & 8% RE A D
BaNThH D, mEEND O G RIS 2
THMN, TOXIITRERTENS OA
DHINN L TP agPE S D K4y 2 DL A &
% & [RIREIS, HERRE A~ O EERR T O
WA ETIRTDLOTIERNE LR
HED.

NXFfrs T7UIONEF L
E & OBAfRIT 1972 FOEKEIEE (1965
FEOERMANL. 664, BI85 & OEZMBLO
7o OWIAT) , BORK, #EF I IEH 12581 72
HLONHY, ZOLBEOBEE>T-Em3iLz
NOEOHERERLIZbDENZ D, WE
OB HE CORRBNEHICIEEVZ LD
X FEMRICA-STNDL TH LN, TDOHIT



RE RS AL — R CTZ ORI L H
Lz, 77V UETIE A YU TR
SHEOESMFEICHE, 2002 4£12 16%,
2005 4E{Z 23%, 2008 413 37% &2 TV
5. RFUVOBE, ZORRFT A R—
ND2EINVKESTHY, WAEND R
LRV PERFICIZIERA S D IRREIC 72
SNz A,

FTAT2VT . FAT= VT EHE
X 1971 A [EAZ KN, 05 4F, 06 4F & i [E
B AGLGR T 2 BRI (b Sz,
EX AT A - WHBRRE, BRI
P COWS), FLTFBEORNL 7R &3k
TOWMEBITObNTWS., 29 LD
T, f#Em\ & L CHMEIZ EREZEBD 7013 90
FEROKRLUBETH D, 97 4F 1.17%, 2001
#£2.3%), 2008 4F-3.3% & SRR TH 5.

M7 7U%: M7 7Y HEIHRATYH
B oggRECcH L. hEEET 7V
T INE AN L= D% 1998 4 TENIE S
WHWERTIE 22w, BEE T 7 U AT, HE
IZE o> TH2MOEGHEFET L78E Fv
TdHb (2008). F7 7 U I TZDHENG
F o2, tho 207 7Y HoEIC
EE_TEWV. 1% B0 LZ KR HIE 89 4E(C
WX 7o 7o. ZHUIRIEOREAFRDO S
ELEOMELH Y, EMERESHT R
LIZ oo FiELH 5. Lo, 2000 47
DB HIIRELFTA Y=Y TIZkE
THIFEEIZ T,

A XY A 80~90 A Ui
L= 8RR D EE3R1E 1% AR 1200 X 72 )
Sl BRI Z T E LR D OE00E )
2000 FRIZA->TOBHTHD. 1 %HE#
25 DL 05 FETH 5 ) 08 4FI21% 1.55% &
Tpoi-.

RAY: HEBOBFTZROICHD
EAXFY ALIZFIER U K 9 el m &2 BT
7. BOEDWHEAERITA XY RTHAR
LE<, 18%RRELA->TWD. HARICH
NG ERORIEND, SZILE B2 D ENM
HIAEND.

T T IR D T
HEEDOEGENRRDZWETH S, 90 F
FARHTITT TIT T %EITEL, 2000 FiC

128

ICCS Journal of Modern Chinese Studies Vol.2 (1) 2010
I 2%%, 05 2 4%+, 08 4RI 5.6% &
SHIZHNTN D,

F T A NHEEOE SR REE O
—olz, F—a v I BIFAAT A DOM
BN EMROAGR EBETONS. vy
TIVE DR T LA AT VA LTI —0
NROWOZEE W-TEL, WhIET YT
DFEWRY L HR— VIS SEEHTH Y,
7 L5 R EHRH 5.

RBA T XTI LEAADI L, AFY
A, RAVREZEUMBEIC—2THD
ZELEBETOHLERDD. BMNTHLEU
IR N D 43 ERHN 37370 0 B i STV 5
ZEMD, AL OWTIE, —fROE~% L
387> TEOEECHEMEL ZDE E
KL WRIEBE T AMENDS.

TAUS . TAUMEFAFIU A, F
AV EIFERU LD a7 & o T
1%BICELLERHBAKRIZAF) LD
RENWEITNR, KRERAEITZRW. Ll
BT DA ONT 13208 C 2008 413 1.9% & A
FUVRARLRAVED HEREL -5 T NS,
ANRIEDELSRD X O TE L3 B0,
Sk BT, BARIEAIZ7: 5 A[REME S
BETER0.

A F: A2 FiE&EiZiz->THE
EOBGNMRELEEMLTND. 1% BT
STEFIZ W Z O D 2004 4 TH D03,
Z DO OO T 2008 H1213 2.9% &,
—RUCHCK DKL EEoTo. ZD XD
PRI Z DHEOMONE, EEXFRLEL
THEATTHNZOSEEZ T L LIZH D
Thb.

b, EEEOHEND O ARG D
PIZEDLEROHBZEZ LICATE .
ZOFRER, HmeZ & LTHLNIZAR
ST Z EIX, ZOWENEE X 7T LRI
WIEBDOE %2 2 7= —EO@ENH D =
L, DFE D 2000 FLARE, FRIZBHEITHE 2 H
L7zt WnWH 2 &Ths.
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Tl L IXHBEE DO Z L TH D
2, ZORITHZEMMICS E TIEEL TH
595, {HBEMEAIT/NTE Y DR 5T 4%
W24k 5 E178 0 6H DRk 2 5 & T
5L, HE SO PE I i AT 5E D B
PELEEBBS CO MGk 2 51 & T 2%
REFFONLTHS.

R2 HEEYMELFE

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
hE 9.3 6.5 7.3 18.8 18.0 3.1 3.4 6.4 14.7 24.1 17.1 8.3
Eit 3.6 3.6 5.7 7.8 10.2 10.3 11.3 9.5 8.8 8.8 9.0 6.3
a& 2.0 0.6 0.1 0.6 22 3.1 3.4 1.6 1.3 0.6 -0.1 0.1
SUuHR—L 0.5 -1.4 0.5 1.5 23 3.5 3.4 2.3 2.3 3.1 1.7 1.4
BE 25 238 3.1 7.1 5.7 8.6 9.3 6.2 48 6.3 45 49
Ry 1.2 0.4 -1.3 3.4 -0.2 1.1 2.1 5.9 0.4 385 14.5 4.9
F4TIUT 55 5.4 10.2 34.5 50.5 7.4 12.7 44.8 57.2 57.0 72.9 29.3
BE7IUAh 16.2 18.8 16.2 12.9 145 14.3 15.6 13.7 9.9 8.8 8.7 7.3
1¥YR 5.2 3.6 4.1 4.6 5.2 7.0 7.4 43 2.5 2.1 2.6 2.4
R4y 2.1 -0.1 0.2 1.3 28 2.7 35 5.0 45 2.7 1.7 1.2
Frh 3.5 1.9 3.6 4.1 4.8 5.4 4.2 3.0 3.0 2.6 2.8 2.9
AV 5.6 8.7 8.8 9.4 6.2 9.0 13.9 11.8 6.4 10.2 10.2 9.0
#RFE 13.7 10.8 13.3 18.1 23.4 26.1 21.8 373 35.2 27.9 14.6 8.7
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
hE 2.8 -0.8 -1.4 0.4 0.7 -0.8 1.2 3.9 1.8 15 48 5.9
B 5.8 2.8 -3.9 -3.7 -1.6 -3.0 -2.6 -0.4 0.9 2.0 2.0 4.3
B& 1.9 0.6 -0.3 -0.8 -0.7 -0.9 -0.3 0.0 -0.3 0.3 0.0 1.4
SUHR—L 2.0 -0.3 0.0 1.3 1.0 -0.4 0.5 1.7 0.5 1.0 2.1 6.5
aE 4.4 7.5 0.8 2.3 4.1 2.8 3.5 3.6 2.8 2.2 2.5 4.7
¥ 3.8 5.8 0.4 4.2 4.0 2.4 1.5 0.9 5.4 3.8 1.3 8.0
FAS7 8.5 10.0 6.6 6.9 18.0 13.7 14.0 15.0 17.9 8.2 5.4 11.6
B7IUh 8.6 6.9 5.2 5.4 5.7 9.2 5.8 1.4 3.4 4.7 71 11.5
1¥YR 1.8 1.6 1.3 0.9 1.2 1.3 1.4 1.3 2.0 2.3 2.3 3.6
[\ 1.5 0.6 0.6 1.4 1.9 1.4 1.0 1.8 1.9 1.8 2.3 2.8
FAUh 2.3 1.5 2.2 3.4 2.8 1.6 2.3 2.7 3.4 3.2 2.9 3.8
AVE 7.2 13.2 4.7 4.0 3.8 4.3 3.8 3.8 4.2 6.2 6.4 8.3
HREY 6.1 5.5 5.5 46 43 3.5 3.7 3.6 3.8 3.7 40 6.0

&%} International Monetary Fund, World Economic Outlook Database, October 2009
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EERIE ALY D L ORI HH,
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HHODZIEEHIRE XV 2T, 5%
BRIZ2 0 Z D ki DH HEEITTT D
ZEMNTEXD.
ZTD—HT, FATHK, TAVID20
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ZOEIIC—HHETIE VAR H D
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E &L O AL, £ EiCAH =Moo
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YR, FAY, 75, TAV DL
WSFEDEEDH LN NERH S.
MK LTHA, #E, v TR—10 L
INCELDERLETHREZREVIRLRNL
b, e LTEREVIR T LTS ER
bbH. File, 3oHELTRNF Y, FAY
U7, M7 7V DL ER LTS
E»rd 5.

-
—

®3 B ERREER)

1986 1987 1990 1991 1992 1993 1994 1995 1996 1997 1998
h[E 28.1 8.2 9.8 8.9 14.2 18.0 27.0 28.5 12.6 5.4 6.0
& - - 14.3 12.1 12.2 10.1 9.5 9.7 8.0 8.0 3.2
BAR 2.6 2.7 5.8 45 1.7 -17.4 -14.8 0.6 1.5 1.1 0.8
SUHAR—IL - 3.4 12.2 11.2 8.7 7.8 9.8 8.1 75 7.2 10.2
BE 7.9 9.5 18.0 16.6 14.0 -17.4 11.7 12.1 11.7 9.3 -4.4
Em7IVh 13.2 14.7 15.4 13.9 16.1 11.4 10.1 10.7 5.7 8.1 11.6
AF¥UR 6.4 7.6 8.4 5.0 8.4 3.3 3.0 -0.5 -2.9 6.8 175
RAY 3.7 4.2 5.1 5.9 5.4 5.2 3.4 0.1 -0.3 1.5 -1.1
A5 2.0 2.2 3.7 3.4 1.6 2.7 20.0 11.8 2.0 0.7 3.0
T A)H 2.2 25 3.6 3.1 24 3.4 2.7 28 3.4 3.9 4.1
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
h[E 3.9 10.9 14.9 14.9 24.2 23.3 22.2 18.0 16.6 21.2
EiE 2.7 -15 1.8 -0.9 -5.7 -1.7 3.1 1.9 0.9 -1.0
BA -20 0.3 0.7 -0.5 -0.7 -2.9 1.6 1.9 -1.3 -1.1
S UAR—IL 2.7 8.9 23 0.8 1.7 3.6 35 3.2 6.2 5.4
BE 8.3 8.0 6.7 12.4 10.0 5.6 6.0 5.6 6.0 48
m7IUh 5.7 7.6 8.7 10.6 - - - 5.6 75 10.9
AFUR 4.0 5.8 0.6 12.9 5.0 2.0 -1.0 5.8 1.8 -6.4
Ry 1.8 2.4 - 22 2.4 2.1 - - - -
+I5o5 1.2 3.7 - 5.8 33 1.4 43 - - -
FA)H 3.7 3.9 3.9 3.0 3.4 2.1 28 3.9 4.0 3.7

Source:Processing from ILO data.

*same classification of industry.

**Korea's date is average of all industries.

***Geramy's date is excluding East Germany before unified.
*%kkk — na.
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= = g
B4 HE&LARE (BEE)
40.0
_ ——FE
30.0 ‘
- e
e
20.0
—— L e AR L
10.0
] ——-ET7UH
—_— ¥R
0.0 B
TS
-10.0
—T A H
-20.0
#4 GDPREZE
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
hE 13.47 8.86 11.57 11.27 4.07 3.83 9.20 14.20 14.00 13.10 10.93 10.00
] 0.67 11.10 13.41 8.45 2.22 3.90 5.69 6.09 6.04 6.01 2.29 4.19
=N 6.33 2.83 411 7.15 5.37 5.57 3.32 0.82 0.17 0.86 1.88 2.64
SUHR—IL -1.44 2.12 9.83 11.47 10.01 9.22 6.56 6.34 11.73 11.57 8.16 7.79
®E 6.80 10.62 11.10 10.64 6.74 9.16 9.39 5.88 6.13 8.54 9.17 7.00
~Fv 4.33 2.75 -2.07 3.43 -2.85 8.98 4.23 2.96 5.84 2.02 6.05 432
FAT)T 8.32 -8.75 -10.75 7.54 6.47 12.77 -0.62 0.43 2.09 0.91 -0.31 4.99
M7 YN -1.21 0.02 2.10 4.20 2.40 -0.32 -1.02 -2.14 1.23 3.23 3.12 4.31
AFYR 3.60 4.01 4.56 5.03 2.28 0.78 -1.39 0.15 2.22 4.28 3.05 2.89
Ry 2.19 2.42 1.47 3.74 3.91 5.72 5.01 2.31 -0.79 2.63 1.84 0.95
*S5UH 2.66 3.13 1.85 2.98 4.79 4.06 2.41 1.49 0.65 2.87 3.03 3.41
TA)h 4.14 3.47 3.20 411 3.57 1.88 -0.23 3.39 2.85 4.07 2.52 3.74
EN 4.89 4.88 4.15 8.26 6.81 5.63 2.14 4.39 4.94 6.20 7.35 7.56
tHRE 3.71 3.30 3.49 457 3.77 2.89 0.99 1.23 1.22 2.98 2.86 3.21
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
thiE 9.30 7.80 7.60 8.40 8.31 9.10 10.00 10.11 10.40 11.61 13.01 9.01
FiE 5.06 -6.03 2.56 7.95 0.50 1.84 3.01 8.47 7.08 7.02 6.38 2.37
BA 1.56 -2.05 -0.14 2.86 0.18 0.26 1.41 2.74 1.93 2.04 2.34 -0.71
SUHR—IL 8.34 -1.38 7.20 10.06 -2.37 411 3.77 9.30 7.31 8.35 7.77 1.15
®E 4.65 -6.85 9.49 8.49 3.97 7.15 2.80 462 3.96 5.18 5.11 2.22
~Fv 5.74 3.96 5.34 4.86 6.20 4.44 3.95 3.04 2.94 3.76 4.65 4.98
FA4T)T 2.80 2.72 0.47 5.32 8.16 21.18 10.34 10.59 5.39 6.21 6.97 5.98
M7 IUAh 2.65 0.52 2.36 4.16 2.74 3.67 3.12 4.86 4.97 5.32 5.10 3.06
AF)R 3.31 3.61 3.47 3.92 2.46 2.10 2.81 2.95 2.17 2.85 2.56 0.74
a1y 1.71 1.98 1.93 3.22 1.15 0.01 -0.23 1.18 0.73 3.18 2.52 1.25
Lz 4.28 3.92 4.68 3.94 1.93 0.08 0.34 2.24 2.05 3.39 3.61 2.00
TA)h 4.46 4.36 4.83 4.14 1.08 1.81 2.49 3.57 3.05 2.67 2.14 0.44
AR 4.62 5.98 6.92 5.69 3.89 456 6.85 7.90 9.21 9.82 9.37 7.35
tHRE 3.50 2.12 3.20 4.31 1.58 1.97 2.66 3.95 3.41 3.91 3.84 1.83

& #}:International Monetary Fund, World Economic Outlook Database, October 2009
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PUZME SV LA S DD, L) R
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2 Shaun Breslin,”Towards a Sino-centrie regional
order? Empowering China and constructing
regional order(s)”.Ed, by Christopher, M
Dent,China,Japan and regional Leadership in
East Asia,2008.

® Princeton N. Lyman, "China’s Rising Role in
African Academic Modules”, Presentation to the
US-China Commission, July 21,2005.

* Joern Dosch, ”Who’s leading who in
ASEAN-CHINA relations?”, China, Japan and
regional Leadership in East Asia,2008.

> Denny Roy, “South East and China: Balancing
or Bandwagoing?”, Contenporary Southeast
Asia.27,n0.2,2005.

® Martin Jacques, When China Rules, the



World-the end of the western world and the birth
of a new global order,2009. Robert S.
Ross, "The US-China Pease: Great Power
Politics, Spheres of Influence, and the Pease of
East Asia”, Journal of East Asian Studies,2003.3.
" Atnafa G.Meskel, "China and India Growth
Surge: is it a Curse or blessing for Africa? The
case of Manufactured Exports”, African
Development Review, December,2007.
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DA E ] (S [ EH 2 P E
] 2008)
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WAFRNA T, ERRSATIR (RIS £ D RO
fn—HVEDELH — 1 OR#EtE, 1979)

11 «Chinese exports of textiles to South Africa
grew from 40 percent of clothing imports to 80
percent by the end of 2004.0ut of 100 T-shirts
imported into South Africa,80 are from China. In
the same period, from 1996 onward, employment
in the sector in South Africa has decreased. By
the end of 2002, 75,000 had lost their jobs in the
industry.”(Princeton Lyman, “China’s Rising
Role in Africa”, Foreign Affairs, July 21,2005)

2 == % « 7 7(Nicholas G, Onuf)World
of Our Making: Rules and Rule in Social Theory
and International Relations,1989.

B THAREHR ) 4 (2010.1.22).
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#2 HFEOEERSFEERMA— I —OENT =T (2008 4)
4 HEkwW) | T1EY =7 (%)
HEG R R AL A TR A =] (Sinovel) 2,629,050 21.63
B VR I A7 R 22 w1(Goldwind) 2,157,000 17.75
Hh [ U BB U R A BR A W] (DEC) 1,290,000 10.61
WriToE iz R )58 5B A TR w](Windey) 330,250 2.72
g | FEAEALR T PR TIVRE SR AR R i s A ]
(CASC-Acciona) 250,500 2.06
7]‘ - o B i TR ] (Sewind) 201,250 1.66
7| IR RG R EE pE AR M A BR A FT(Mingyang) 175,500 1.44
U | i SR A BR A 1 (XEMC) 128,000 1.05
TLERHTE I\ ) 56 FE R i A PR w1(New Unite) 82,500 0.68
At b By m FE A A PR 2 w] (Beizhong) 60,000 0.49
Z DA 202,170 1.66
aEk 7,506,220 61.76
Gamesa 1,552,500 12.77
o Vestas 1,455,200 11.97
% | GE Wind 637,500 5.25
T Suzlon 347,250 2.86
771 | Nordex 328,750 2.71
I [z 325,370 2.68
aEk 4,646,570 38.23
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T RTHY, FORESy D@ AT T
5. EHANM T D OEM b BH— A THIHK
JEAY 11.6%, VEVEREN 505% CTH 5. OEM
ORI — TN KRERES
H&, HERETIE73% b HHTED, £
XZ A OV 3 —Mkeatta LB LTS
WZHRGES LTV D,

W OENRTET ¥ RVIEL, AT —b
DORFEEHNEORFORA—IN—v—F v
F36El, @F 4 —7 —304:034EITHD.
ZOF ¥ RIEMIZTCL L IFIERETH 5.
S RGEITIFEANEHEY Th Y, EaBIY
WX YT 44 HEN, % KT5H50 HTH
HEWS,

3 RNFV=vy7

PRIV = 7 DT LEITTRTEAEN
e TH Y, EHIIL TV, BEE
EINIRTE 41.7%, Wt 58.3% T, @i
DIFE I BE. BT ¥ RVEH A DTV
— 7 IRGEEEPST (T LERE AV VAT
LAODOWRIE) , PAT (MEJE - YEVERE - =7
a7 EFEMGORE) B L THREL
TW5D. B A BGER M DS D 7
N—TWREESt AL E L, FhEEOHR
FAEIMERSE N — 2 TERIRD 80% % (5 T
W5, iy, EWNIRETF ¥ RVTERTES T
WHDOQA ==~ —lr v | - BIJE 6 E,
QHTDOT 4 —F—4 B LipoTEY, *
DF % XNARERILTCL &g T—ILDBE
EREETH D, WM IZ DN TIE, A—
T —DEREAfAG (v — P VA R) ERRE
LTEY, WStz 28ingsr L C
W5, 2L, &SRR T
EATH ZENENE WD, IRGEHE L R
EHZEY TH Y, EL&EIMIT YT 30
HCTHDHEWD.

V 4ESN—FRNOBEER
TCL O % A F434t1% TCL A (TCL /b



FAT4T) PHIFXEhHE T bR
— VBT TS, EPEE, BRSEETE &
E BT, FFICHE CIIARHEE O 4 g BRI
T CVD,. O IR bt
FER L CARMORANLE, RGO
DARIIAE S BB L B T — v
IR G ENE OB IGIZHIE LV D
DERINRT HE LTS, TLED
CKD ZEFED T2, T T O DIAES 4 18
LT N—TFFEF I L THT SN TE
0, Fathn Sk oE RS S EERHR
ETHHOTIE ARV, R TCL i
DttE LB L TRIE eI BT SmiTic
RESNTWD., ZOBAE, JL—7HND
M OBHRIZEARMICFEART & X 1 1
DL E OB O " FHEBHRICIREE SN TEY,
F- BB 7V — T - kE L AR AR E R

HIZR G BRR 2 TR T 5 RUEs WV E VX 5.

INAT =D EAAREFERAITIZ LD
FAEEPLO FI2h D, ZhudAdRE, GE,
B A M AE D B AR & # LA N = > b
2—/LLTWAHZ EEEHRL TS, A
DAFFEBRFE 1T F AR A ER D T I
bHN, WEREOHMMBERIIA TS TH
HNA T — ) 3 —tOEERIEE D, b
W@ A EWNmT oRAE - BE
FITB I —EOHERIH L. ~AT
— VD H A P OE TR L O Ik
FEOEGIMFRIT OEM & ® CEEMICS
FEICRB SN TWA. 7277, " T —/L
TN —T NI DMy BRI, L
TIA = LB A — B —DHETIEI
LT, N T =Y a—IC kD HE T
AR D W EE O A FER R L D
Bt &2 BRVTC) B A — b — L et
HWEIZIZIERESNTND LS THD.

NIV =y 7 X EERE OB ERR S L
YR BB S 2N 2 C kR R
AL, WbWwbd~ R v 7 ZARORE
ALk A & o 72, 2003 AR L T
HHEERRAA CHIZHRL TS, Eo
T, AtEDOFEZE R A A v & HlHE S 4R
boHEOay ha— O TFIIhA. EL,
T HERERIC W O EIZ R 2D, T74b
b, FHEREE, WAHBBIOHEANSE
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EAREDOFER AL R a L br—L LT
W5, BlHoFR LT T L O EII AR F
¥ RAA LMl E OWEIZ LY,
HERNAA UNRET H. 7, Htholk
FEALET U7 KR Rt (v
HR—N) OEETFICHY, ZIinbaHE
OFffERftZEL Ty br—L ST
5. FLTBRICAT L oI, BithoRd i
&, #anE, ARSIV — TR
KM EBFREZE L CTERASALESNN

=10

FED

PLEDSHT B E 2T, #AIZEH L
TCL, "M T —Jb, XF V=T DFENTFE
NOEZERBIRICH D FIZHOWTERH L L
7.
INF Y = A TBHITB A LT EAT
FL L THHREDOREWELZ LD, B
T N—T DARFEMEG| &2 Rz, AFE, &
S, LA ERGE DA SR EL S| BA4R & Bl ik
BLOEBEMICERIALS BT 2 — %
RLTWS.

fth 5T, TCL & A T — it A it
TR > TENHLE A LT, BHRRE O
JESITEV. & HICBMAER RO M&A
TZALZETHEBL WS, A0 HEH
B L OEFRRFHE, 25 R EE O [ BRA B,
T N—TNOEEMOREEN KRR E
DT, TV =y I ONRE—=2nb 50
LN D D .

L2vL, TCL &g 7— /L DRI HEW
NAHHIDH. TCL X MEZ T XTHENLS
FfbiAde CKD AEPETH 0, BLH TR 1T
2 S ER R I T X E LS B D [E B
72 FEE DR L =4 D 22 )Tl H K.
= 7= B AR PE oo LG o0 B 5E S b T TR
BHDOERSY 23 8 B8, TCL & A BAEDRRGE S
IZIFIE—ERNICRESN TS, ZIUTHE
T TR WNTIZZ A, RS A,
A2 KRR T 7e EFARWZ E B BAL THEE
Fath & IRFERL A A RS D F O KBLT G
HAHY. NAT =TI I —DAPE
B - E X EFH LoD, WA NED
EaneREL R S m < (7277 LBEEMIX KD
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ERE), Yra—w I L ET22HOMEE WXV b, LA OEM G 25 o TSk
B D OEM ZFt/EEZ L L LTEY, H ~OHARE 2 HO TR, Wk
t#7 7 v FORFEHRITE /S, BN

X2. Z=ALOFXRIRALE

TI—TH%E
BEEES(4
NFI=ZHOBA
472
(91)

91\47—»94

TCLAA
. Wi A D
0 EFERIERF] o

EFERR SO R (B B8 —>, 2007) () NOHFIIFREMLOE L
TCL DI X A BALOHDOHEFHTH Y, TCL T2 5 OIRGEILE D TR,

TG OEBALRRE A, 8o BEMOSERER S EBEROBEREIC
BRI RE 2 ER 3 IIC IR L T % 5 h TCL BWTAALT—/LDIEI»NTCL LY @ e
ERA D EHIC A —T WM EG|ES Wz b (X2%x25H).

RO LEIT T Y = v 7 IR TRV,

BEER

KRR OEWIIT AR BIHIENTOA
A2 —B L OHMOBEERC LD

1 Panasonic Thailand Holding Co. (PTHC)

200849 A 3 H

2 Haier Electric Thailand (Kabinburi T.33)
200849 A 2 H

3 TCL Electronics (Thailand) 2008 49 H 1
H
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WET T ICERT 2 FEAEOEHENE - BEAEN - BEFHAL
—Z A LN BT ABEHRERIRIC K S REE—

A

I IIL®IZ

1990 FFARLABE O ZHE 3 2 Hh ER O XA
EERETHANSEHZBOTND.
2008 b E o T e faiic o THiE
RABROXHMEBEREFIL 20% K & 72> 72
—F, TEORMIEERE TR RT
fEE L, T O T 2009 I bike< & Tl
ENTW5 (K. Davis,2009). = 5 L7=H[EH
EEORM e INERIE, FEEEL VT
T Hwm LV ChHH - RREERE L
TWa., BaoLtBY, ZhFEFTOLEE
M, o TEEOREIZ X D354
EEREEZANRE L TAEERE S O EHA
BN oT=. L AN, SETEEONR
EDOXMINEERE A RE s L2 EERE
BRI ERZE ORI ERERE 2] T
RWATBEMED N B D . il b, ZHETO
et TEEOMENRER L= 2 EE i
M T L REREDOZN LR DT
IR, RTSICER L EEZET
WP U b S [E A L RIRR e B4 TE Ot
GHRERLTWARWVWNLSTHD. AfEIEk
OREIZIRWVBIL 2R > TV 5.
(1) HEOXIEERE O 5 L Bk
2y, WH ETHZRFEERD
HAEFHEFZOREFRELARELZIT
THRIMNIBERTS, &) 2
EMSZEBEREROFERTH DN,
Z N ERIHEIC L TR O S
A2 AT 572012, £< DEE
BEAEHGNEENTZ. LR
5, TNOLOHEGROIFEALIL,
ETEEROREZHEELZY> ZT
B LZLOTHS. ZUCxi LT
BATRE S L i3l EERHE o4
(I L DR EH R 2RI 5

—+=

D>
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'f 1

HDOIFEDLOH TR, KTNEEER
ErEZIFT AN ®E EEOMAEICE
B G ANE RS OB 1T — ] T
» A9 7. Dunning O [EHERE
BefEii ] (Dunning,1981,1986) 2
X5 L, RS E O AMEBRE ),
—EARMELL EOFRICR B R0 &
B sinson, BAmo X,
] 4 2 O e A B R R MR T S
DEEENSBEICAZ— LT, LT
2o T, PEIFKAR E L TR A
OXWNEERE 2% T AN D&k
ETh ooz, FEMZETSE LEH
72T TR, B OEEEIZEH
BEEHEEEZITo-TVDE (Wb D
up-hill FDI). ZoO#EIIATH A
I D>,
WAMCHEH L EZ EEAED
g ) OPRIXM D>, R F ST
W5 X912, Hymer LISEDZ[EFE
THEHRE XX DNy 7 R—1T,
BN R T H 5 (Hymer,1976). 5
HEEOZEEREICHTHED
EEFLT UL EINMEMES L
AVESTHENIME 2 FF oo 1T Tl
PR2NDIZ, ORI ERRE TN
ML TWD. TBERENMEZ R 7
V) HHERZEE, sHMER OB
RMHZTOTA NNV EEDE I
AT D0, ZOEFOREH L
AL TTH A 9 D

AT INETCEENEDSTZHEHE T ¥
7RI e U - R EZ E A IC RN S
MR R A2 E 2, ERoMES—
FEOWIE I, BEREAL, BHHN
— & OISR EZ E A OV TREE

(2)



T5.

O REFREICEE 3 % BATHF5E & ABF5E D
HAR - FE
HERZEIC X D AN O S 137
W2, ZAVZBEET D ST DO ERE
FRESILTZ S D LN, KEiTIE, AR
O MEB LM B3 5 —E D A TR IC B
VB RIRERE L & B RIS O W TR 5.

1 BATHERICBIT 2R EEEOXNERH
B ic oW\ T D RAFE

1990 “EfRLARE, HEAZENSAREHI KA
HEH LGSO T s, THELRZEOHME S,
BRIy 2Ll & LR S BTz,
NE TORITHFEITIZ TFED 4 s ELR
ORI EHEE L LT, RHLELETH
T35,

O RKREIRDOES

@ #H LWl o &S

@ HEMESE PE D g

@ #hFEK

LR 4 ooBEhEE I, AN ER L= FE
EEICY TIEDITEN VDN, FH NI,
6 ORI 231X, Dunning @

-
—

fEFRICH KT 5 & Bpitd (Dunning,1981).

AN, EHEEREORINEERE &
B3 % 7= Iz F 47 Dunning JEOFRIRIC
Lo THEEEDORIMNEERE 2B T 2

LI LT WES RS D E b,

SF Y, SerEEA O RNE B DS
HERZEIZE > TOEKIZM». ZhaE
L, FEMEEORMERERE Z X0 NG
TXBTMHLEY & LGN ZiuE
THZ BT

Cross & Voss (2008) %, 2000 4F % ToD
WEEBEIZ 1T B ERZE O IME R E &
ENLIFEORSNEERE 25T T, 2E
NOEHEMEAZFA LZ. Zhicks .
2000 FE E TO RNV BT 2 PEREFED
KIOMEBEREE DIF & A L% TR E R
%] (defensive FDI) O¥EkE%E £ 58 D ThH
v, BE5IZERET 5 R (FDIs follow trade)
EHTDHEIND. UKL T 2000 4ELL
B DR/ BB E T TR R E
(offensive FDI) Ok ZE H 5, B 5 M EHE
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P& IZBRE % (trade follows FDI), &9
A A LT, Lo, LaL, Zos
DI RO AL, 2000 FERi T 5 HE
RHEOXINEERE DR 2 5 S 7R
RIZHOWT, S TEHIEEHBHA L0 -
2L ThDH. LEN-T, LiodiHsy
BT DHEEN T — 2 b b8 b
LEND.

Z LT, HRIZBIT S 2 2OREH
ZelE, BUOM R P ERZEO RN E R
BOEBEAFHA L TWD. FHMRFONZE
T N— T DRI, FEBIFOT >~
o BR— TEME] I A OIS
RN EIT> TS (EiEHm (2008)). H
EENERXICEB L= AFZEE, hET
FATHFGEICHRf S 2o P EEED S
< O3 AME H ELR ——&phkinE, & 4t i),
EFOBRF LI E—%HLMNILTEY 2
T, MAMEHEED 1 > TH D [EHE]
PHEBINICLSEFELEDTWA., FLT, A
JIl « #1JII (2008) ~Ci, Dunning <> Buckely
72 EDOFATMHERER /A L= 9 2T, 5l
OEHEIEA R R L-. Thid, VER
MHEOIEHTH L. BEIEA — T —DHER
FRESCE MM EoRR R D X 5 72,
ERBESEEVELTHEESTICS
AL LS T2 EREL Z0EEED
NCT 4 Xy T ERRT D720, eI
SeEENCHEN (BIHEANEZRRNI T2 L7
&) L, ElEEOEARTE O EAR L HE
THZ LW ole., ZDOL DR —AIT,
IE COEEREICET B S EEE A EN
BIZHEY RN rolzE o). Eild
2 OOMFEDOIRARL, FEALICH D FIE
TEOBRSHEZRIEHEL, T2k
AEHLIZ EE S W T —GRICER L7 Th 5.
712U, 2 SOWIEITHESN 2 E A L
o le b WO LEND T E & HICE
D,

Child & Rodrigues, (2005) (%, FEIZH
% T#HIEE] (Institution) IZH B L, R5E4
R %, TEeEOMIENEZ R T
v adTHFEEEREL T ESIND.
T 512, ENETRAZED DR~ 720
A BE—— U OATECT U, IR E
BREE, ERUHIE OARRR, SREriRELe & —
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1 PECEORNEEREDHE
H Ffr: World Bank,2006.

Z0ft 10% 0%

90%

ElRIGESEY

69%

BERYRDIER

EEYRVER

EREHEE

EIERE S

S 3
EREERNDER
et R B OEBEE
BERRF O

FO— LB

HRAEES

IEE

BEETIL

ik AESRE

HiGER

0%

100%

—%ZFEREL XS T HFEELT, FEE
EITRINET I A8 5. B H S, 2o
FLBE R EAE S O R E A~ D E R E
MBI L TWAR, ik, FEI D HIERIC
KA L OB EEICHESENER TS
ITONWTIE, EHNKL.

F LT, TEMEZEDSME B SN
T, REOHBMFHET — X ITE W27
FEREFZED 1 o1, HRERITARE L — T
DOWFZETH 5 (World Bank, 2006). Z OHF
721, 132 thohEREIIH L TT v —
NARA A S L 7oA R A E 2, BRFEOX)
SNEEREOKEEE DTS (K1)
EHM). ks b, REEEORSNE
HEMEDEEIEN. & LT, 1) [HisEs,
2) [HRMGEpEMESS ), 3) [/ o — Ltk
W1, O3RPHRHEFETLNTND.
DI3IODEEDH B, 1) & 3) 1%, FiEE
O EHEE & KE GEWRVDR,
2) THREREPESELS) Lo EhIE, PE
BEIZLESTREERLOD 1 DThHY,
w EEE¥EORAZ®RRT. T LT, Lk
FLOIEALSMCIE, TEE] N TEHETR
W BBz b0iE, 7T HE— THEE

-
~—

D XFE), THEHEBOFOEBEGR ), [E
WAEBERE I OIEH 1, T&IRES ), [%%E
k1, TEBEBiEGEE), [EREY X 7] —

—&H Al ENBEtoREE2 <A D
&, EFEOXIME R % 58 < B o [
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) BRIKIE, iR BB R Rk & 7
S>TW5A. £z, TEATSG O] < %)
m k) X NG OREBIRE] ld
IMINZ D, T=ZEL, Zhbo 7T HEA KK
MEEAMR ) S WO REDORIZEBANLND
L, TEHE | OFREIXEDUTICRD. £L
T, &RV 27K, TENIFZERS],
ZoMo 3 TEE T O THEETARV
HLOTHDHN, [EANFZEHS X, BED
KEAMEE Y & HERAR & D FE RO E S
HLOTHD.

(F1]) 1%, ZhEToOPREREEDOI
HEHEWS IR T 2 R EITI RS LD
72D ThD. ZOEEOEHEEERIL,
World Bank, (2006) OFEEHEHE Z .0 L
TbOTHDHN, TNLSOERT, FEH
DEML7ZbD0THD (&2 T1 6IHH).
AR, WABHO 2t 5 4 4
o —OFERICE ST, TS0 fA
XV, ZnooEHENEEZREET 5.

2 SATHRICB T DR EEEDOHESFEM
EBRGFLHMITOVTDORAR
HEREO DI e RV EBERE R L
7=b 9 1 SOEERMET THERTSHICE
T B FEARZE O BEFEAL & RSN
N ThDH. B L=k o, waELL
e EAEZEE, EHBIHOBRIE L 720 TR
<, TTITRICHIMEN U7 e a i (2
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FORNEEREOBEIRETHETHE

S HH BB B World Bank Group |FLJ11- 511

BHKES IL—F |KDavis J.Dunning P.Buckley

. MIBER

B EEERS

- A=\ LR SR

. BEBRFEOXE

_ HEHEBFO BB

 ERNEEREDDFR

N[O O™ W ([N ]|=

. BRES

8. BEBK

9. TR EIE

10. BEYRVIER

11. ERVRVER

12. BNRERS

13. BT

14. BN EERE

15. TISEHROER

> > > >{x|x O[O|0|000|0|000
> > o> > > > [>0> o> >0

16. #EZHIE

>IOO> 0> O >00>0|0[00
> > > O0> > [> 00> > >0
> > > > > > > > > > > > > 0|00
> > > (> > > > > > > > >|% > OO

SEAD:O=FF, A=FERHGL, x =FETHL,

QEHEMICH 1151 ~13[%. HRIRITFIL—TOREER, 14~ 161FEEDEBMIER,

H Ffr : World Bank Group,(2006).
H11- =RJ11[2008],
SR ER[2008]
K,Davis,(2009),
J.Dunning,(1993).
P.Buckley,(2007).

DIF LA EIREEEEZE) & LEe LT
X7 nien. 295725 &, TEEEIE
DX BRBHEAZFF > TTA VLTS
WFH00. ZOMEED>TINET
DIATHF IR 2 72w R A i LT 5.
Dunning, (1981) Ti%, ROfERMBH -
7o, DFEV, BRBEEZEEREOBFEN
1%, FWURS E AR O o MRIE 72
BAPE L Ex B, Sb12, mEEDS
EfEMCEL, oA FOA & EN
(ownership-specific advantage) (Z b~ "THH
FE7R LN Z R DG A R, T2 & 21T,
IS OB IZEDN D 2k FIEST 7
¥ RBISLOBRICE DN D 2Rk T Z
Thb, £, LT, Mathews, (2006)
Wik, E5R2EAWVERAH =, OF
0, %EEZEECEOFFEMNT, 5
HEMMRME LTza T 7 A NI~ BEd
%, [RIFREZ, B85 07 a— L7 i R
EHUREI R Y P U —Z I BT S, S
%, T OEERZWNTIERT 2002
Ko TEMEITESTL D, W), ki
D 2 SOFATHIRIE, TEZEFESFE
\CIR O BB Z REB L TWND.

R - 1990 AEARLARE O SIS A L
R EZEESET, ST LB eEED
2 [EFEAR 3 L [ABR e B GHB AL & FF o THit
RSB THS T 2 b Tl WAl gErEN
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U,

Tix, JeEEAZE L B D Ei T —
EKEDLHIRLDTHAH 0. ZHZHON
TEHZIIRD 2 > O A& x i1 5.

O vX¥aT—7084%F ]| (reqular
competitive elements) . ZiuiL, ZiLE
TEMIRZ EHESEROP L BT
DAL D BN OFEEFR—E /U
v, B - BOEHAN, APEAR (BRE
PE), ~—7T A IHeN, B&, L
EEEAN, WA ENHERESIRE—Td
5.

@A VX T —7pigHi3a | (irreqular
competitive elements) . = OFEDEAIT,
VLS INETCOERRBMGRICE > T
eI NT=DF TR, BED®REE
ZIEHBECEICORBEHT LD THSD.

2 [ R 2L IS )T B S TSRS,
FROBEERESE ST RN, Ik
AR < ERk L 7o R XD < OMFE L T
W5,
(1) EEEE 74—~ A7 %
—wARBEREIER T2 LIC X
STHFT A SIZHART, L0k
W SHEAL A 459 5 (Child &
Rodrigues, 2005) .
LA L OHESE

1

(2)

FEAEIT, 3



HIPEARL (firm-specific advantages) %
RIFHH, Mo TEFEEN
(country-specific advantages) % {%
HA+oZticL->T/Zr— L
BB LV bie LA, JTHiE - Hilkic
B L, ZOEMELZESL XD &
9% (Li,2007).
KEAME H sk 2 51 B ST BRI
P (cultural proximity) 1%, HE4{E
EDZ D O s~ D H A 5 <
HRTDH. LT, EA - EFERSL
< BET 2T, PEEEOHE
HEBREE - ok (B3E, AU > U
—7, BtR, =X, BiHOEHRIsE
E) BHEINTWDOT, xtsh
M U7 P EAR IS AL 2 K
D RSEETLZZENTED
(Cheng & Ma,2007) .
SR BRI LA, A ot L [ R
DEITBIMUTAER, 7 v — Vg
PEX Y N — 7 Z8x hif7z. 20
AR TP E AR A E BRIkt
T OERE RV L, EERRE
DORRER L ERE L=, 25 ORERIX
RIAEHOBSIZ, L0 B
VAR SN o b RN B Sl & e
(Poncet,2007) .
W2 L ORNICHE X B -1
BA£R & WP E AR ZE Oy = I —8)
T HEE R, OF D, kHE
M U7= R ERZET, B O —
kF =255 7] & 15 T Hhik At <
BHHEELSID EF o, 2l
[T = VBEkO IR ) (frog-leap) &
X415  (Bonaglia et al.,2007) .
[ £ 947 | Cinstitution-specific
advantages) & 1[I 1 3 DAURF 7235t
FENTHD. OF0, HAREL
WO HIEE B oA, RERZEDT
AOHBERE, &R EME, AW
BRI E) 2 N—TFT HNEN
HbHEWDbILD (Li,2007).
EREORE R AT, AMOBERIZIET S
OIS NS, SO EEE DB I
OOLPEE¥EBZEZDE, A LFX 2T
AR RIS, LT LHBMICZR -

(3)

(4)

(5)

(6)
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TWAEITWR W, S0, KfElx
EHOBMPAEN OB ONTEREE S
IZESWT RO b O— [#EfF - AR
W, 17— L, A7+ —~
VIRBARRS, TAR - =), 8L/ S— R
—OiEH ), TBIHRARFEFEO®E)S T —
—% [ VX aT—7e B0 BHEEL
TRETD.

M A -_RMFACEHRLEZTEARIZ
X9 % FRAERE R K D KREE

HELR SO 7 27 Ml o B RS
LB T 2GS, FRkEE %
EZAHAVNENDH L. T¥EG LV DbITE
B - B ABEOLRES, HET TS
TIXHE N BENH EFEET, £
OO VI TEMGTHICEB T DAL,
HTARSELAN DN E R EM CTRERT 57
— AMEENZ SN, XA LRI TFLADOF
ERATS T, Bk - BA - #§E - P E
& S RS F O AN DI Z O
BIZHNATWS. Z08E, SEDBE
AL EB0IE, HTEZEICHT 5O T
<, BiimiRIcHEE UmAVE R R I
(XTHHDTHD. Z0-w, AFEITTE
2 LBt B R EEE R Bk L CRGE
T 5.

FLT, WE7 27 kA o s L
TiEE LCHBTHEMTH D, 2FD, 2
NFE CTHEIMER L= P EOBEERE DK
ENZOHIEAITOLDOTHDLHZDTHDH
5.8 510, ZoMRICIT A TEEED
BRI - & b IEEEZ LSO
FEBRELTWD., ARBKGET H7291C
fifbn o HEEEOFFNL, HHE MR
ThHHEGHFA XN F ATHMARE - BRE %
ToHEME6HTHL ((F2)2BM).
ZORETa Y 2 MIRTEETH DT
W, AFETIHI O 6OV TES Tt
L, ThZh, TI~T3 (X AR5 34h)
EVI~V3 (RN FAIIBIT S 34 THEHED
T4, FLT, 6 tto¥EfMITT X CRIEE
ThoHNn, B rto¥EEL, HFHEx
5. ZFDIRIT 4T A PE T > TV
L0, NSO 2 fHIT B A E TlE e <,
HoE &Y — B A7 PHIUMIRE 2 KET 5%
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¥ ha N SEZ A == b
% (96, LAHFES Lo ARKE, b9 1
£2 AENZODERCEOHE
TES T1%t T2%t T3%t Vitt V21t V3%t
VA3 20004 2004 £ 5851 20064 19995 20084 20024
R ERE EEf% EGijiaE 3 EGijiaE 3 EGijiaE 3 REf% RE®SZE
EREE a# B E & af af &
HEEH 304 200% 2, 082% 370% 5004 5004

Ii5:240%

BR5%5: 1304
PEIRELE 44 2% 7% 124 HEXE 304
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#1 FEORENEZGEOHS
(HAL : f& FL)
i {1 (TN i AGR | BREWESIK
2001 4 | 160.7 118.4 279.1 42.3
2002 4= | 1815 124.5 306.0 57.0
2003 4E | 2143 189.3 403.9 25.0
2004 4 | 233.9 280.3 514.2 -46.4
2005 4 | 275.8 287.1 562.9 -11.4
2006 4 | 314.0 320.8 634.8 -6.7
2007 4= | 370.1 410.9 781.0 -40.8

gk o e NRACFNE R (2008) 8 ~X— 0 HAERK.

*2 EBEEEWMESICBITHIEERM 10 bE - # (2006 4)

(B - B R v, %)

s - | 00| gm e | OO
1 |EU (25 #[H) 42.9 EU (25 77 [H) 43.3
2 | TAUD 9.8 TAY 10.3
3 | BFE 4.7 HA 6.6
4 |FFon 4.2 W 5.2
5 |HE 3.4 Vihoat 2.4
6 |A—AKrFUT 2.3 =R 2.3
7 |24 2.3 i [ 1.9
8 |7TAErF 2.3 A¥a 1.8
9 | Fx¥7T 1.9 T 1.2
10 |27 1.8 = 1.0

EE . WT OEBRE 5 #taH L O N RALAER3EES (2008, 295 H) 75 1ERL.

# 3. TEOREMESHHER (2007 )

(%)
JIEA7. LTIPN ik bt i) H 35424
1 | BB 29.3 IKFEW) 26.4
2 | BEY 15.8 B3 16.8
3 | B 15.2 RFE-F o> 11.5
4 | KFEY 11.5 EHEY) 10.9
5 |#pAE 8.6 E24 6.0
6 |RIFE-TFov 2.7 BAENE T 2.9
7 \BWY 1.3 R 1.6
= DA, 15.7 = DA, 23.9
At 100.0 aat 100.0
ZERE  hEE N RICE R (2008) 9 X—T b IER.
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4 | ~Lr—v7 355 5.7
5 a7 2.88 4.6
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At 42.30 100.0
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#£1 : FEORZE - A TBRMARTOHES

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 |B, A

A B (%)

REMmARE (T hY) 98.3 | 101.0 | 105.7 | 112.2 | 116.5 |129.7 |136.5 | 38.9

REMAE (B RL) 3.67 | 3.72 | 471 | 595 | 6.27 | 6.81 | 830 |126.2

g AR JZHAME (RLke) | 0.37 | 0.37 | 045 | 053 | 0.54 | 0.52 | 0.61 | 62.9
DATEANE (7 k) 255 | 560 | 209 | 3.73 | 3.32 | 3.11 | 336 | 320
DA TENEE (& RV) 012 | 022 | 016 | 029 | 0.25 | 0.25 | 0.34 |194.7
A Y A ZHAR (ke) 046 | 040 | 079 | 0.79 | 0.77 | 0.81 | 1.02 |123.2
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K2 PEBHER—Ad Y OFBRENREHNEROHYS
HAL : ke« %

2001 2006 0106 2007 2008

HE N
&R 68.3 80.6 12.3 78.9 73.1
T 62.2 75.4 13.2 75.7 68.9
AT E - 57.1 69.8 12.7 68.4 63.7
TS 52.0 63.4 11.4 62.1 57.3
PRS- T 46.9 54.8 7.9 53.5 49.2
K 41.2 46.3 5.1 46.3 42.1
AR5 8 33.3 34.8 1.6 36.8 32.9
e 50.9 60.2 9.3 59.5 54.5

ERE R E R

TR e, AR A SGOSWIEIC1:1:2:2:2: 1
1OEETHELIZLOTH D, B ZIXFTHHEE LA 10%0 1
Wik [EempifsE) s nsd.

#3 : BARIZBITAEREEYOBMBEOHD
BN : {EH (FOB)

iE 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

K (B RR L) 2.2 1.9 2.3 3.2 4.3 5.3 6.4
B (VEfE- R Wl 299 | 235 224 26.2| 351 | 382 395
RIE (M- volE) 461 | 622 | 481| 776| 79.7| 113.2| 106.2
WAZ 266 | 427| 293| 535| 570| 799 738
L 7.6 6.2 6.8 8.0 5.3 9.3 6.7
AL DB 5.3 5.3 5.1 5.1 3.7 5.8 4.7

Bk (720 ETe) 3.0 2.0 2.3 4.3 3.6 4.6 5.0
589 (AR 0.6 0.8 1.1 1.7 3.0 4.1 4.5
Wb 0.1 0.2 0.2 0.6 1.0 1.3 2.0
fifi 1.4 1.2 0.8 1.7 1.5 1.5 1.7
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