SPILLOVERS FROM TAIWAN, HONG KONG, AND MACAU
INVESTMENT AND FROM OTHER FOREIGN INVESTMENT
IN CHINESE INDUSTRIES

JR-TSUNG HUANG*

In its analysis of the impact of foreign investment on China's productivity, this article
develops two empirical models: one using labor productivity and the other using total
factor productivity ( TFP). Using cross-provincial data on Chinese industries for 1993,
1994, and 1997 to regress the empirical models, it is concluded that the impact of
investment differed depending on its source, with that from these overseas Chinese
enterprises contributing to the spillover effect in regions with a high technology gap.
whereas that from other foreign enterprises tending to improve productivity and TFP
primarily in regions with a low technology gap. (JEL D24, F13, F15. L60)

. INTRODUCTION

Since mainland China opened its doors to
outside investment in 1979, strenuous efforts
have been made to attract foreign investment,
resulting in a significant increase in foreign
direct investment (FDI) in China.! This is
manifested by the fact that according to official
Chinese statistics, the actual amount of foreign
capital invested up to 1999 was US$305.99
billion. Despite a gradual decline in FDI in
China from overseas Chinese communities,
namely, those of Taiwan, Hong Kong. and
Macau (THM), these economies haveremained
the major source of investment in recent years,
Well documented by Dees (1998) is that
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1. FDI in China can be in four forms: joint ventures,
cooperalive developments, cooperative operations, and
foreign enterprises. The ohjectives behind providing for-
cign enterprises with incentives to invest in China are live-
fold: to develop a diversified industrial base: to introduce
and transfer new technology; to stimulale economic
growth; to upgrade managerial and labor skills: and to
increase exports, particularly of manufactured goods
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China's open-door policy has encouraged
investment by foreign enterprises and that
the resulting growth in FDI is undeniably a
primary component of China’s current suc-
cess. The influence of FDI on industrial pro-
ductivity in China has therefore become an
issue of lengthy discussion and a topic of a
great deal of industrial economic research.
Take some of the findings presented here
as examples of the research that abounds. For
one, Sun (1998) indicated that FDI is clearly a
potential growth determinant not only in
China but also in other developing nations.
Meanwhile, with their focus solely on China,
Zhu and Lu (1998) confirmed the causal link-
age between FDI and the growth in produc-
tivity. Along the same lines, Zhang (2001) has
also recently demonstrated that FDI seems to
have been boosting China's growth in income,
thereby facilitating transition in terms of
economic development, and they have shown
that the positive effects of this growth seem to
have been mounting over time and becoming
more strengthening in coastal than in the inner

ABBREVIATIONS
FDI: Foreign Direct Investment
HTG: High Technology Gap
LTG: Low Technology Gap
OFC: Other Foreign Countries
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regions. Though agreeing that FDI stimulates
growth in China, in general, Zhang and
Felmingham (2002) nevertheless have recently
shown that this is particularly true in all of the
eastern, central, and western regions.
Although studies like these have supported
the positive role of FDI in China's economic
development. none has distinguished the dif-
ferent sources of FDI and the impact the dif-
ferent sources have had on China’s economy.
To be sure, the investment behavior of enter-
prises from THM and from other foreign
countries (OFCs) are quite different in many
ways, such as in the scale of investment, the
extent of cooperative operation, productivity,
and in the ability to transfer technology. It is

thus reasonable to expect that the impact of

FDI on China’s industries from each of these
two sources might be different. Given that
China has made tireless efforts to attract more
investment from foreign economies, investigat-

ing this issue identifies and defines the forms of

the contribution made by the different sources
of FDI on the one hand. On the other hand,
the findings are also most valuable for the
government of China as it attempts to set up
more effective industrial mechanisms vis-a-vis
foreign investment. These benefits aside, the
findings of this study supplement the con-
clusions drawn in previous studies that have
dealt with spillovers from FDI in China.

The primary purpose of this article is to
identify the differences in the impact of FDI
sourced from THM and that from OFC with
respect on labor productivity and total fac-
tor productivity (TFP) in the industrial sector

of China. To explore the primary issue of

this study, the official cross-provincial data on
Chinese industries covering 1993, 1994, and 1997
provided by the China Indusirial Economic
Statistical  Yearbook (National Statistical
Bureau) and the China Statistical Yearbook
(National Statistical Bureau) are adopted to
examine the following three questions. First,
does FDI increase Chinese labor productivity
and TFP? Second, what are the difTerences in
the spillover effects of THM investment and
of OFC investment? Third. do the spillovers
differ within different regions of China?
After the regional labor productivity
function and the regional TFP function are
regressed, the estimation results make it clear
that positive spillovers from THM investment
existed only in 1993 and decreased after that
and that OFC investment did not have any

spillover effects on Chinese industries as a
whole whatsoever during the periods studied.
The results from the difference-in-difference
approach further suggest that THM invest-
ment contributes to the spillover effect in
regions with a high technology gap but that
other foreign enterprises tend to improve pro-
ductivity and TFP mostly in regions with a low
technology gap in China.

The remainder of this article is organized as
follows. Section Il provides the theory and
evidence of spillovers from FDI, and section 111
presents the distinct characteristics of FDI
in China from the two sources investigated.
Section IV introduces the data and methodol-
ogy. and section V outlines the analysis of the
empirical evidence. Section VI presents and
discusses the conclusions drawn from this
study.

. THE THEORY AND EVIDENCE OF
SPILLOVERS FROM FDI

The influence of FDI on a host economy can
theoretically be categorized into two parts
the direct effect and the indirect effect. The
direct effect of FDI has been discussed in clas-
sical international economics and endogenous
growth theory. According to the former, factor
and output movement leads to factor price
equalization. a process that enhances the effi-
ciency of resource allocation for the countries
involved. MacDougall (1960) demonstrated
that capital movement across nations and
industries narrows the gap in the marginal
productivity of capital and thus improves the
total output of capital. In addition, based on
the endogenous growth model constructed by
Grossman and Helpman (1990), an economy
or a particular industry may benefit from any
designated FDI that jump-starts a sustainable
learning-by-doing process.

In addition to the direct effect of FDI, the
indirect effects from the so-called spillovers
have important implications on a host country.
With regard to spillovers, Globerman (1979)
reported that FDI contributes a number of
potential indirect (or spillover) economic
benefits to a host country. FDI, for example,
results in a greater efficiency throughout the
economy by increasing competition in the
industries of a host country. Foreign firms
also train and transfer their skills to workers
and managers who may later be employed by
local firms. Other spillover economic benefits
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of FDI include a faster adoption of new
technology by local firms, improved manage-
ment practices throughout the host country’s
economy, and an increased mobility of
resources, particularly financial capital, in the
host country. Further, Haddad and Harrison
(1993) added that other benefits from FDI
are increased capital flow, higher employment,
and new technology brought in by foreign
firms. Technology transfer in fact occurs in
many different ways: New technology is sold
directly through licensing agreements; it is
included in imported inputs and capital
goods; and it is transferred to exporters who
learn about new technology from their foreign
buyers.’

Although a number of empirical studies
have attempted to directly measure the spil-
lover effects of foreign direct investment, the
conclusions they reach with respect to the sig-
nificance of spillovers are inconsistent. On the
one hand, several studies of aggregate manu-
facturing, such as those of Cave (1974),
Globerman (1979). Blomstrom and Persson
(1983), Kokko (1994). and Chuang and Lin
(1999), have found that foreign presence has
a positive impact on the productivity of local
firms and therefore concluded that spillovers
are generally significant and important. Some
studies, such as those of Haddad and Harrison
(1993), Kokko et al. (1996), and Tsou and
Liu (1997). on the other hand, have concluded
that spillovers are insignificant and unimpor-
tant and that in some industries they may not
even exist.

As mentioned earher, the way FDI affects
industrial productivity in China has become a
primary concern in recent industrial economic
studies, and how it affects Chinese industrial
productivity has become a primary topic in
recent industrial economic research. Zhao
(1995) suggested that increased import of
technology expedited the development ol indi-
genous technology both in the dimension of
technology generation (research and develop-
ment and innovation) and technology utiliza-
tion (output of and exports of the capital good
industries). Zhu and Lu (1998) found that the
spillovers from FDI have a greater impact and
are more effective in promoting labor produc-
tivity than in boosting TFP. Using data from

2. Manslield and Romeo {1980) suggested that the
technology transferred via multinationals is more up to
date than that sold through licensing agreements,

the China Statistical Yearbook and the National
Census of the People’s Republic of China in
1995, Qin (1998) studied the spillover effect
from FDI among Chinese manufacturers and
supported the hypothesis of the existence of
spillovers. To cite another example. Chuang
and Hsu (2001) used plant-level data from
the National Census of the People's Republic
of China in 1995 to examine spillovers in
China, and their main finding provided evi-
dence of the positive impact of FDI on Chinese
industries. Moreover, they found that although
positive spillovers exist in both high and low
technology gap sectors, spillovers are greater in
low technology gap sectors than in high tech-
nology gap sectors.

All these observations equally support the
existence of spillovers from FDI on China’s
economy. Nevertheless, the existing literature
concerning spillovers in China provides only
general conclusions. For the purpose of under-
standing the role of FDI in China's economic
development in greater detail, this study
further investigates the differences in the
impact of FDI sourced rom THM and from
OFCs.

IIl. DISTINCT CHARACTERISTICS OF FDI
FROM THE TWO SOURCES

Clearly, FDI from THM and that from
OFCs in industries in China have distinct
characteristics. According to the official data
provided by the China Statistical Yearbook,
THM have played a more important role in
terms of FDI in China than have OFCs.
The FDI originating from Hong Kong, tradi-
tionally the major investor in China, accounts
for 59% of the realized FD1 during the 1991-95
period compared to 44% during the 1996-98
period.” Taiwan began to invest heavily in
China from the early 1990s onward, becoming
the second most important source of foreign
capital in China during 1991-95, with a 10%
share of all realized FDI inflow.

With regard to FDI from other foreign
countries, the United States remained the
third largest investor in the same subperiods
(1991-95 and 1996-98), with a realized share
of FDI inflow of 7.4% and 7.8%, respectively.

3. Dees (1998) pointed out that FDI from Hong Kong
hecomes overvalued because of a substantial share of its
domestic capital round-tripping its way through Hong
Kong and back to China, thus benefiting from tax privi-
leges made available to foreign investors in Hong Kong
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Japan became the fourth most important inves-
tor in China, with a 6.9% share of actual FDI
inflow during 1991-95. Japan was elevated
to the second most important investor with a
share of 811% during 1996-98. Western
Europe, the world’s main source of interna-
tional direct investment, does not as yet play
a major investment role in China. with a relat-
ively small share of realized FDI inflow into
China.*

With regard to the spatial distribution of
FDI, according to the official data provided
by the China Industrial Economic Statistical
Yearbook, the shares of value-added output
of FDI from THM and from OFCs by region
in 1993, 1994, and 1997 are presented in Table 1.
It is shown that Guangdon Province enjoyed
the largest share of FDI's value-added output
in 1993, 1994, and 1997. However, FDI from
THM seemed to be much more concentrated
in Guangdon than that from OFCs. In addi-
tion, THM enterprises preferred Jiangsu and
Fujian than other regions, but FDI from OFCs
was distributed more in Shanghai, Jiangsu, and
Beijing than in other regions. Simply put, as far
as location preference for FDI goes, clear-cut
distinctions between THM and OFC are
evident.

Of particular interest, too. based on a newer
sample survey of foreign enterprises in China
conducted by Kaoetal. (1994), compared with
THM enterprises, OFC firms have a greater
potential for higher profits in China, a.conclu-
sion also supported by Kao (1996).° Further-
more. the average scale of THM investment is
smaller than that of OFC investment, and FDI
from Taiwan, for instance, is more likely to be
in the form of wholly owned firms. unlike that
of foreign countries.” Joint ventures exhibit
higher levels of productivity than their domes-
tic counterparts, thus implying that FDI in
Jjoint ventures (as opposed to wholly owned
firms) is more likely to produce positive

4. Among all Western European countries. the largest
current investor in China is the United Kingdom. whose
share of FDI stock was, however, just 1.65% during 1991
95 and 3.05% during 1996-98.

5. In this mew survey, which began in 1993, annual
interviews were carried out in 1066 foreign enterprises
aver a five-year period.

6. Haddad and Harrison (1993) recognized that a
major benefit often attributed to FDI was the knowledge
transferred from foreign 1o local firms. The transfer of
technology from foreign to local firms is more likely 1o
take place if FDI is in the form of joint ventures rather
than in the form of wholly owned lirms

spillovers. The cross-regional sample used in
this study also supports these arguments.
According to Table 1, the average labor
productivity—defined as the value-added
output per employee—is much higher for each
region in OFCs than in THM enterprises. This
is true for most regions. Furthermore, Huang
et al. (2003) also found that after controlling
other explanatory variables, the technical effi-
ciency of OFCs was better than that of THM
in 1994.° It is thus concluded that investment
from THM and that from OFCs took on dif-
ferent forms of investment behavior and per-
formance in 1993, 1994, and 1997,

In the scope of cooperative operations,
THM enterprises have a tendency to prefer
to cooperate with collectively owned and
town/village enterprises, whereas OFC enter-
prises tend to prefer to cooperate with Chinese
state-owned enterprises (SOEs). In addition,
Chuang and Hsu (2001) found that labor pro-
ductivity in industries [unded by THM enter-
prises is lower than in those funded by OFC
enterprises, In light of these findings. this study
is confident to state that the different charac-
teristics of FDI and the investment behavior of
the two sources of FDI (THM enterprises and
other foreign-funded enterprises) produce dif-
lerent spillover effects in the Chinese industrial
sector.

To sum up, investments from THM and
from OFCs indeed have heterogeneous pro-
perties. namely, pertaining to firm scale, loca-
tion preference. labor productivity, cooperative
operation, and profitability. The distinct prop-
erties of the two investors might very well bring
about different effects on domestic Chinese
firms. The data and methodology used in this
study to investigate the possibly different spill-
overs on Chinese domestic firms from THM
and OFC investments are explained next.

IV, DATA AND METHODOLOGY

As mentioned earlier, three issues are exam-
imed in this study: whether FDI increases
Chinese productivity: the differences, if any,
between the spillovers [rom THM investment

7. However, there is no difference in technical efli-
ciency between THM and OFCs in 1993 and 1997. This
result also implies that the cultural factor didn't help the
technical efficiency of THM to be better than that of OFCs.
This result is quite different with the conclusion of Chen
(2001},
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TABLE 1
Share of Value-Added Output and Average Labor Productivity by Region
Share of Value-Added Output (%) Labor Productivity (Thousand RVIB)
THM OFC THM OFC

Provinces or Regions 1993 1994 1997 1993 1994 1997 1993 199 1997 1993 1994 1997
Beljing 439 458 1.82 850 1012 649 2802 3402 2922 5225 7370 69.77
Tianjin 1.94 329 259 419 352 743 2348 17.65 47.34 39.06 2823 7098
Hebei 1.98 2.31 246 228 234 213 1665 1536 3386 2174 2369 3472
Shanxi 0.69 0.91 0.37 0.46 0.37 046 1510 18.56 2346 26,18 1950 2635
Inner Mongolia 018 036 041 029 024 039 866 1395 2265 1364 1091 20.09
Linoning 297 1.97 243 5.07 6.39 440 27.10 19.07 3605 3740 2535 3576
Jilin 009 008 033 1.68 69 079 1020 1042 2511 3154 3088 1924
Heilongjiang 029 043 079 [.00 .06 0.82 1514 989 2806 1542 1675 1563
Shanghai 7.13 7.50 6,62 18.65 IR48 1588 3l.06 2937 4792 '75.03 70,001 78,77
Jiangsu 8.73 1533 9.01 1235 905 11.32 2469 2914 4435 34R0 3227 5444
Zhejiang 5.21 4.35 343 558 447 402 2721 2033 3004 2644 2200 3650
Anhui 026 036 06 058 063 146 1306 1574 2071 2596 1436 4462
Fujian 636 1233 1359 712 613 460 1524 2333 3476 2155 1873 3164
Jiangxi 033 027 024 D67 092 085 1953 1813 2096 2924 30.80 3455
Shandong 2.36 3125 3.88 4.17 5.52 821 1922 20.60 27.66 2584 20.72 3178
Henan 043 1:1S 2.55 1.74 2.93 1.44 1093 18.60 31.62 2543 3606 3128
Hubei 1.91 1.49 1.47 1,73 1.54 1.96 2127 1572 3534 5689 2938 35099
Hunan 0.24 0.28 0.47 1.03 0.75 0.81 7.47 9.10 1592 4535 37.70 29.27
Guangdong 4963 37.539 433 19.45 19.23 21.37 2416 23.59 39.34 40,62 3557 6185
Guangxi 0.47 0.65 0.31 0.75 1.21 089 17.57 22132 1524 1582 24.08 27.08
Hainan 0.57 0.38 0.29 041 046 015 3782 2594 31.00 BO30 5345 2468
Sichuan® 2.72 0.22 [.19 0.35 1.07 1.83 42.62 5.92 32.72 3935 1982 5171
Guizhou 027 003 006 039 023 028 3624 936 1695 40.27 27.57 31.00
Y unnan 0.09 0.2 0.35 16 0.21 0,40 13.28 1521 231,94 7.64 18.62 38.65
Tibet 0 0 0.04 000 000 0.01  NAY  NA 20040 726 998 1943
Shaanxi 054 045 072 1,03 085 099 3086 4418 6530 7674 5258 7932
Gansu 0.05 0.05 0.4 0.12 0.15 0.23 9.75 8.10 4385 41.25 7911 2R.66
Oinghai 0 0 0.01 0.00 000 00l 0,00 000 1026 241 649  14.66
Ningxia 0.1 008 003 002 026 030 2151 8.78 13.41 891 2245 3839
Xinjiang 0.07 012 022 023 018 010 535 B79 1900 1559 1717 1907
Total 100 100 100 100 100 100

*In this study, all information for Sichuan in 1997 ncludes that for Chongging. which became the fourth

municipality in 1997,
b
"NA indicates data are not available,

Source: China Industrial Economic Statistical Yearbook and the China Statistical Yearbook, 1994, 1995, and 1998

{National Statistical Bureau of China).

and that from OFC investment; and whether
the spillovers differ among different Chinese
regions. The official Chinese 1993, 1994, and
1997 cross-provincial data adopted in this
research cover 30 regions and are sourced
from various annual editions of the China
Industrial Economic Statistical Yearbook and
the China Statistical Yearbook. All variables
were measured for industrial enterprises with

independent accounting systems at the town-
ship and higher levels. The reasons for limiting
the discussion of the spillover effects exclu-
sively to 1993, 1994, and 1997 is that the defini-
tions of some of the variables have been
changed since 1993, and the information on
THM and OFC investments in all Chinese
industrial sectors is only complete for those
three years.
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To make the empirical resulls comparable
across years, all information on Sichuan for
1997 includes Chongqing, whose information
has been separated from that of Sichuan
Province since 1997 due to becoming China’s
fourth municipality in 1997. The number of
observations for each year is 30, representing
the 30 regions in this study. This cross-
provincial data provide the input. output,
and other relevant information for Chinese
domestic enterprises, THM economy. and
OFC economy.® This study therefore broadens
the scope of related researches by comparing
the different spillover effects from the different
sources of FDI, and in so doing, provides a
better understanding of the effects of these
alternative sources of FDI on the different
regions using the difference-in-difference
approach.

An empirical approach is required to find
answers (o the questions at hand.” This study
first adopts labor productivity as one depen-
dent variable in order to investigate the
primary issues. However, as discussed by Zhu
and Lu (1998), labor productivity may not
reflect the overall effects of spillover efficiency.
Hence this study further employs another
measurement of productivity, TFP, as a depen-
dent variable. What TFP reflects is not only
technology efficiency but also the so-called
X-efficiency in the production process. The
TFP index is measured using the standard
growth accounting approach initially pro-
posed by Solow (1957) and also adopted by
Jefferson et al. (2000). First, this study esti-
mates the separate Cobb-Douglas production
function of Chinese industries for each year.
Then, the estimated output elasticity of input
is used to calculate the weight of each input and
the TEP index for each region in a specific year.

8. According to the China Statistical Yearbook. a
foreign-funded economy includes Sino-foreign joint ven-
tures, Sino-foreign cooperative enterprises, and foreign
ventures exclusively with their own investment. An econ-
omy lunded by entrepreneurs from THM, on the other
hand, includes joint ventures and cooperative enterprises
with the mainland as well as ventures exclusively with their
own investment.

9. Tsouwand Liu (1997) indicated that gencrally. two
alternative empirical models can be used to directly esti-
mate the spillover effect of FDI on.a host country’s indus-
tries. One involves the use of mdustrial labor productivity
in the host country as the dependent variable in the regres-
sion; the other uses estimated industrial technical effi-
ciency. However, this study adopis TFP in lieu of
industriul technical efficiency.

The Cobb-Douglas production function is
defined as follows:

(1) vi=al[Tx5 |,
i=1

(2) B, = a,/ Zf_[ (¥

In equation (1), ¥ represents the real value
added in domestically owned plants for each
region in a specilic year, and X is the vector
of input, including labor and capital. defined
as total employment in domestically owned
plants and the real net value of fixed assets
in domestically owned plants in each area,
respectively.'" @ is the output elasticity of
input,'" B in equation (2) is the weight measur-
ing factor income share used to calculate the
composite Cobb-Douglas index of total factor
productivity, n is the error term satisfying the
usual properties with zero mean and standard
deviation o, Then, equations (3) and (4)
are used to calculate TFP of each region in a
specific year.

(3) u=InY; — Z B;ln X5,
=1
(4) TEP; = exp(u; — tyy )-

As mentioned carlier, this research adopts
two empirical models with labor productivity
and TFP as the respective dependent variables.

10. MeGuekineval. {1992) indicated that the useof net
value added output as the dependent varable in the pro-
duction function is for macroanalysis and that the use of
gross value outpul is for firm-level analysis. In the former
madel, the input vector includes labor and capital, whereas
in the latter, it includes labor, capital, and mtermediate
inputs.

1. Theauthoragrees that it isnot clear how the output
elasticity of input estimated from industries would be
appliecd to location-related equations. However, this
study employs regional data due to the unavailability of
industrial and firm-level data. Many studies facing the
same problem. such as those by Zho and Lu (1998),
Zhang and Felmingham (2002), and Brun et al. (2002).
have also used regional data to estimate the production
function and the regional economic growth function
derived from the production function. It is also true that
industries in China tend to cluster in ¢ertain regons. To
control for the heterogeneity of the industrial structure
among provinces, this study distinguishes between coastal
and inner provinces by adding a coastal dummy vartable in
the regression model.
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The two empirical models are defined as:

(3) InLP=oay+oyln(K/L)
+ 0z State-owned + oz Exports
+ OgImports 4 ts Coast + 0 OFC
+ oy THM + ogScale -+ ¢

(6) TFP = oy + o State-owned
+ o Exports + ozImports
+ oy Coast + asOFC
+ 0 THM + w7 S8cale + &.

Equations (5) and (6) represent Chinese
industrial labor productivity and TFP as the
dependent variables in two empirical models,
respectively. Labor productivity is defined
as the real average value added per worker of
local firms in each of the 30 regions (in 1990
dollars and n log form). TFP of local enter-
prises in each of the regions comes from the
estimated results of equation (4). which are
presented in the appendix. There, it is shown
that Yunnan has the highest level of TFP in
all three years. The definition of the variables
and the expected sign of their estimated coeffi-
cients are discussed later and shown in Table 2.

Where labor productivity is the dependent
in the model, because the value added per
worker includes the contributions from capi-
tal, according to Tsou and Liu (1997), the
capital labor ratio is expected to have a positive
influence on labor productivity. In addition,
Wu (1995) concluded that China’s SOEs, as
opposed to other types of enterprises. have
inferior levels of productive performance;
thus it can be stated that the higher the
SOE's share of total real domestic added
value in a specific area is, the lower are its
labor productivity and TFP.

Chuang and Lin (1999) and Chuang and
Hsu (2001) have indicated that “trade-induced
learning by doing” is an important means of
improving productivity, management, and
marketing technology among local enterprises
as they attempt to overcome competition in
the international market. Hence. if such a
trade-induced learning by doing effect does
exist in Chinese industries, it follows that a
region with a high share of exports in total
real domestic value added should have higher
levels of productivity. In addition, if locally
owned enterprises import mainly advanced
production equipment, then their share of

imports should have a potentially positive rela-
tionship with both labor productivity and TFP.

The average production scale of firms may
also play an important role in both labor pro-
ductivity and TFP. The larger the scale of firms,
the higher are labor productivity and TFP due
to the economies of scale. Finally, relative 1o
other regions, coastal regions should find it is
casier to obtain advanced production and man-
agement technology and, as a result, improve
their productivity.'2 Therefore, the sign of the
coefficient of the dummy variable for coastal
regions is expected to be positive.

To investigate the primary issue concerning
spillovers from the different sources of FDI in
Chinese industries, this study defines two main
explanatory variables representing the spill-
over effects from FDI as the THM enterprises’
and OFC enterprises’ shares of employment
within each region adopted in Cave (1974),
Blomstrom and Persson (1983), Kokko (1994),
Tsou and Liu (1997), and Chuang and Hsu
(2001). I FDI from both THM and OFCs has
aspillovereffect on Chineseindustries, the signs
of both coefficients of the spillover variables
should be positive. On the basis of the estimated
results, this study is indeed able o distinguish
differences in the spillover effects from THM
and from OFC investments in China."

To examine spillovers from the different
sources of FDI in the different regions of
China, the difference-in-difference approach
is adopted. This study categorizes the 30
regions into two groups. namely, regions
with a high technology gap (HTG) and with

12. These coastal regions include Bejing, Tianjin,
Hebei, Liaoning, Shanghai, langsu, Zhejiang, Fujian,
Shandong, Guangdong, Guangsi, and Hainan, In this
study, Guangxi is classified as a couastal region in accor-
dance with a standard way used in many other studies. To
illustrate, Brun et al. (2002) classified Guangxi as a coastal
provinee, and so did Zhang (2001). Although Guangxi is
not one of the special economic zones, most studies classily
it as a coastal region due Lo its coastal location.

13. Theauthor thanks an anonymous referee for point-
ing out the issue that attributing the spillover efTects solely
10 FD1 without controlling for domestic investment or al
least fixed asset investment may be misleading. The domes-
tic investment measured for all firms in each region is
incompatible with all of the variables measured for only
industrial enterprises with theindependent accounting sys-
tems at the township and higher levels. This inconsistency
in the measurements across variables might have resulted
distortions in the estimations. The capital-labor ratio vari-
able may have possibly conquered any shortcoming arising
from the omission of the domestic investment in the regres-
sion model. In addition, adding the inconsistently mea-
sured domestic mvestment inte the model does not
change the primary ndimgs of this study.
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TABLE 2
Descriptions and Statistics of the Variables
1993 1994 1997
Variable Definition Mean (SD)  Mean (SD) Mean (SD) Expected Sign
Y The real value added in domestically 3323840 3403570 43.700.53

owned plants in each area (in
1990 dollars, RMB millions)

K The real net value of fixed assets in
domestically owned plants in each
area (in 1990 dollars. RMB millions)

L The total employment in domestically
owned plants in cach area.

(10 thousand)

Lr The real value added per employee in
domestically owned plants in each
area (in 1990 dollars. RMB)

T'FP The estimated TFP for each area [rom
the Standard growth accounting
approach

KiL The real net value of fixed assels per

employee in domestically owned
plants m each area (in 1990
dollars, RMB)

State-Owned  The state-owned plants” share of the real
value added of the domestically owned
plants in each area

Exporiy The share of exports of the total output of
domestically owned plants in each area
(i 1990 dollars, %)

Imports The share of imports of the total output of
the domestically owned plants in each
area (in 1990 dollars, %)

Coast = |, coastal regions: =0, others

Seale Average sules revenues of domestically owned
plants in each area (in 1990 dollars)

OFC The ratio of employment in OFC-owned plants
to total industry employment in cach area

THM The ratio of employment in THM-owned

plants to total industry employment in gach area

(27,945.48) (28,877.35) (36,620.30)

4274447 47.686.27
(30,756.74) (35,023.83)

88.609.33
(62,769,15)

265.78 267.57 238.09
(189.82) (194.43) (171.12)
[2.032.00  12,269.05  17,802,11
(3277.28)  (4016.98)  (5660.63)
0.69 (.61 0.63
(0.17) (0.17) (0.17)
I8,048.98  19.084.00 41.241.69 4

(3923.30)  (4445.40) (12,936.86)

74.32 69.93 64.05
(13.69) (14.71) (14.80)
bl 35 17.26 18.76 EE
(14.19) (17.92) (22.26)
14.27 46.84 12:40
{25.30) (171.79) (18,10
0.40 0.40 0.40 +
(0300 (0.50) (0.50)
6.77 6.35 8.78 4
(3.95) (3.49) (4:71)
1.68 2.80 4.96 +
(2.47) (3.80) (5.77)
215 3.12 528 F
(4.62) (5.97) (11.47)

Source: Same as in Table 1.

alow technology gap (LTG)." The technology
gapis measured as the difference between labor
productivity of local firms and that of THM
and that ol OFC firms. If the technology gap of
a region is greater than the average gap of the
whole nation, this region is categorized as an
HTG area; the opposit is true for LTG areas.
Using the interactive term ol the dummy vari-

14, Beeause the spillover effects might vary across
industries and the data used in conducting this study are
only available for the regional samples, it is very hard to
take the role of industrial differences into consideration
herein. This article has tried to solve this problem by
categorizing all regions mto high and low groups in
terms of technology gap. which might somehow represent
the industrial dilTerence, at least to a certain exient.

able for the HTG and the spillover variables in
both THM and OFC investments facilitates
understanding of the differences in the spill-
over effect from the alternative sources of
FDI in the different areas of China. Because
all economic variables are in real terms. the
price index is calculated by the method pro-
posed by Chiu-Chen and Huang (1993) and
Huang and Chiu-Chen (1999)."

15, Chiu-Chenand Huang(1993) and Huangand Chin
Chen( 1999)developed a method to calculate the price index
for each region or industry in China. In this method, as the
China Industrial Economic Statistical Yearbook provides
Lhe gross output valugat current prices and at 1990 constant
prices for each regon/industry, the ratio of these two kinds
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TABLE 3
Spillover Effect from FDI-Separate Estimations for Each Year

Model 1 (LP as the dependent variable)

Muodel 2 (TFP as the dependent variable)

1993 1994 1997 1993 1994 1997
Constant 6.814%%* LI T R 8321 28» 1.148%=* 0. 7694%* 0.93]**=*
(7.200) (7.812) (5.400) (8.872) (5.515) (8.861)
KIL 0_300%*= 0.098 0.152
(2.824) (0.790) (1.008)
State-Owned —0.007%* —0.002 —0,008**» -0.007%** —0,004** —0.007%=*
(—2.720) (—0.606) (—3.449) (—4.243) (—2.366) (—4,503)
Exports 0.001 26x 1071 0.006** 0.001 —0.001 0.004***
(—0.530) (0.066) (2.737) (0251 (—0.369) (3.2201
Imports 25x 107 4= 1077 0.003 0.001 41x 1078 ~0.001
(0.151) (0.242) (0.973) (—1.798) (—0.436) (=0.771)
Coast (L.037 0.064 ~0.110 —=0.003 —(L015 ~0.130**
(0.343) (0.683) (—0.987) (—0.038) (—0.262) (—2.245)
Scale 0.024%** (.052*** 0.025%%= 0.073%* 0.023%= 0.0]14%=*
(3.608) (2.837) (4.326) (2.645) (2.100) (3.404)
OFC 0.013 0.012 0.017 —0.007 0016 0.008
(—1.412) (0.450) (1.194) (=L11D (0.868) (0.801)
THM 0.013%** ~0.001 -0.012* 0.006%* —0,007 —0.007
(3451 (—0.044) (—1.823) (2.4905) (—0.416) (—1.530)
Observations 30 30 30 30 10 30
Adj. R 0.488 0.582 0.664 0.450 0.366 0.584
Log-likelihood 13.200 12.594 14.575 23.764 22.347 28406

Nores: The numbers in parentheses are r-statistics. ***, **,

respectively.

V. THE ESTIMATED RESULTS

Two specifications of the empirical model
are conducted to analyze the spillovers from
FDI in Chinese industries. The dependent vari-
able in model | is regional labor productivity in
log form, whereas in model 2 the dependent
variable is regional TFP. The estimations of
these two models, taking into account hetero-
scedasticity, are quite consistent and are
reported in Table 3."°

It is shown in Table 3 that the sign of the
coefficient of most explanatory variables mir-
rors that which was originally expected. The
significantly positive sign of the coefficient of
(K/L) only in 1993 of model 1 indicates that

ol gross output value is the price index for each region/
industry (price index = 100 in 1990).

16. The correlation coefTicient between THM and
OFC in 1994 is the only one greater than 0.85. 1t is reason-
able to be suspicious about the collinearity problem is pre-
sentin the 1994 regression but not in the regression for other
years. In addition, this problem, which only appears in
1994, does not change the primary findings of this article.
T'he author appréciates an anonymous referee has pointed
this out.

and * indicate significance at the 1%, 5%, and 10% levels.

the capital-labor ratio does not significantly
contribute to productivity. This might be the
result of overinvestment in Chinese industries
and the policy of “limiting production to
reduce inventory” during the periods studied.
In addition, the output in regions with a high
share of SOE demonstrates low levels of labor
productivity and TFP, a finding which is con-
sistent with our expectation. With regard to
the trade-induced learning by doing effect,
the empirical results show that it existed in
Chinese industries only in 1997, which implies
that the contribution of this effect has recently
become more important in Chinese industrial
productivity. Not unlike what was anticipated,
the average production scale has a significantly
positive influence on Chinese domestic labor
productivity and TFP. However, imports do
not seem to have an important influence on
productivity, a conclusion similar to that of
Chuang and Hsu (2001). No significant differ-
ences in labor productivity are found between
coastal and noncoastal regions. However, TFP
ol coastal regions was lower than that of non-
coastal regions in 1997 possibly due to the
Asian {inancial crisis.
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A.  The Spillover Effect from Different
Sources of FDI

Regarding the spillover effect from THM
investment, Table 3 indicates that the THM
coefficient was significantly positive in both
models, but only in 1993. In other words, the
significance of the spillover effects on Chinese
industries from THM decreased alter 1993. In
sharp contrast, the coefficient of OFC was not
significant in either model for all three years.
Thatis to say, the foreign countries’ investment
did not have any spillover effects on Chinese
industries as a whole during the periods
studied.

The absence of spillovers from FDI found
here is surprising and contradicts the conclu-
sions of earlier studies. Positive spillovers could
have been canceled out by negative spillovers,
however. In addition to the reasons proposed
by Globerman (1979),'” the fact that all for-
eign enterprises provide higher payoffs might
have been another factor producing negative
spillovers. "™ In fact, all foreign enterprises with
their high payoff lure many local outstanding
managers and technicians, especially young
new workers, further motivating them toswitch
their job choices from local firms to THM- or
OFC-funded enterprises and eventually lower-
ing domestic productivity. Undoubtedly. FDI
has improved Chinese productivity in some
ways but, ironically, lowered Chinese pro-
ductivity in others. Thus it is reasonable to
conclude that FDI enhances neither labor pro-
ductivity nor TFP of Chinese industries during
the periods studied.

17. The negative indire¢t economic benefit of foreign
ownership comes about as a result of the centralization of
substantive munagerial decision making in the parent
firm, which could possibly encourage talented managers
and techmcians to relocate outside the host country,
thereby reducing productivity throughout the economy
as a whole, In addition, a further explanation for the
negative spillovers is that FDI contributes to the frag-
mented structure of the host country’s manufacturing
industries, This fragmented structure refers to a condition
whereby too many firms operate below optimal size, pro-
ducing too diverse of an array of output, which therefore
lowers productivity in hoth foreign- and locally owned
firms.

18 According to the China Statistical Yearbook. for
example. the average 1997 annual wages of stalT and work-
ersina foreign-funded economy and in aneconomy funded
by entrepreneurs from THM were 100361 and 9329
RMB. respectively. However, it was only 6747 and 4512
RMB in stute-owned and urban/collective-owned units.
respectively.

TABLE 4
Spillover Effect of Different Sources of
FDI in Different Areas in China

1993 1994 1997
Muodel 1 { LP as the dependent variable)
A.OFC
HTG Areas 0.161 ~0.018 ~(.025
LTG Areas 2x107 0.030 0.033
B. THM
HTG Areas 0.097 0.013 0.087
LTG Areas 0.001 0.017 -0.018
Model 2 ( TFP as the dependent variable )
A.OFC
HTG Areas 0.108 0.018 -0.025
LTG Areas 0.001 0015 0.020
B. THM
HTG Areas 0.101 -0.014 0.071
LTG Arecas 0.002 0.007 0.011

B.  The Spillover Effect in Different
Regions

The other issue—the differences between
the spillover effects from alternative sources
of FDI in regions with different technology
gaps in China—is investigated by adding two
interactive terms, the technology gap dummy
and THM and OFC as well as the technology
gap dummy into both models. The empirical
results of both models are summarized in
Table 4 and demonstrate that THM invest-
ment contributes to spillovers in the HTG
regions of China. By contrast, OFC investment
might help Chinese industries improve their
productivity, primarily in the LTG areas."”

The ease of technology transfer from FDI to
local firms may partly explain this result. In
the HTG regions, the relatively low level of
advanced production, managerial, and mar-
keting technologies provided by THM enter-
prises are more easily distributed than the
relatively high level provided by OFC enter-
prises. Inthe LTG regions. locally owned enter-
prises require more advanced technology;
hence higher technology OFC enterprises are
more helpful in improving the producuvity of
the host countries than THM enterprises.

On the other hand, attracting local
workers may have been another reason.
Some investment-preferred regions. such as

19. The detailed estimation results are available on
request
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Guangdong, Beijing, and Shanghai, are LTG
regions for THM enterprises but HTG regions
for OFC enterprises. Because these two FDI
sources attract more productive local workers,
they produce greater negative spillovers in
these regions. Total spillovers from both
THM and OFC enterprises in these regions
are in fact insignificant. Therefore, THM
and OFC enterprises might be helpful in
improving productivity in the HTG and
LTG regions in China, respectively,

VI. CONCLUSIONS

This study utilizes official Chinese cross-
provincial data from various years of the
China Industrial Economie Statistical Yearbook
and the China Statistical Yearbook in 1993,
1994, and 1997 to investigate the following
three questions: Does FDI increase Chinese
productivity? What is the difference between
spillovers from overseas Chinese investment
and other foreign country investment? Do
such spillovers differ in different regions of
China?

Using two specifications of the empirical
models, this article concludes that foreign
countries’ investment did not have any spill-
over effects on Chinese industries as a
whole. On the other hand, the THM coefTicient
of both models was only significantly positive
in 1993, In other words, the significance of the
spillover effects from THM on Chinese indus-
tries decreased after 1993. In addition, using
the difference-in-difference approach, THM
investment principally contributed to spill-
overs in regions with an HTG of China.
In contrast, OFC investment chiefly helped
Chinese industries improve their productivity
and TFP in regions with an LTG.

This article makes other contributions in
this field. For one, it is found that the capital-
labor ratio has a positive effect on produc-
tivity; moreover, the output in a region with
a high share of state-owned firms demonstrates
low productivity. The trade-induced learning
by doing effect was only found in Chinese
industries in 1997, Imports did not, however,
seem to have had any significant influence on
productivity. Finally, no significant differences
in production performance are noted between
coastal and noncoastal regions.

The referred periods of this study are limited
to 1993, 1994, and 1997 on account of the pau-
city of data. This means that the findings of this

study are only valid for these years. Provided
that the data for later years become available.
the analyses here should be expanded to deter-
mine whether these conclusions are further
supported. Nevertheless, this study provides
preliminary conclusions to help us better
understand the spillover effects on Chinese
industries from investment from THM and
that from investment from other foreign coun-
tries. In addition, each source of FDI plays a
contributory role in improving Chinese indus-
trial productivity in specific regions, In line
with the findings of this study, it 1s suggested
that China might be better off il the govern-
ment devises policies to attract more invest-
ment from THM to the HTG regions, but to
encourage more investment from OFC to the
LTG regions. Drafting and implementing such
policies may well help China decrease the gaps
brought about by the inequalities in regional
development. Obviously, however, now that it
has become a member of the World Trade
Organization, these policies should not conflict
with any of the country’s agreements with the
organization, such as the most-favored-nation
lreatment.

Apart from this, it is worth noting that the
positive impict of FDI on the host country is
not only in the enhancement of productivity
but also in other aspects, like the increase in
employment. Although this article concludes
that the positive effects of spillovers on Chinese
industries as a whole from THM investment
existed only in 1993 and decreased after that
and that for the most part OFC mvestment did
not have any spillover effects, the potential
contribution of FDI to the development of
the Chinese economy should not be ignored.

APPENDIX TABLE Al
Estimated Production Function for Each
Year and TFP for Each Region in 1993,

1994, and 1997

1993 1994 1997
Constant 0.90 0.35 0.22
.oy (=027 (0.17)
Log (L) (.50 0.28 0.39%*
(3.48) (1.33) (2.35)
Log (K) 0.528+e [.R5%*+ 0, 72%++
3.77) (3.76) (3.84)
Observations 30 30 30
continued
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APPENDIX TABLE Al

continued

1993 1994 1997
Adjusted R 0.97 0.97 0.96
Log-Likelihood 5.09 1.77 0.03
Regions
Bejing 0.662 0916 0.618
Tianjin 0,608 0.571 0.513
Hebei 0.646 0.579 00,740
Shanxi 0.543 0.466 0.506
Inner Mongolia 0.449 0.392 0.521
Liaoning 0.705 0.611 0.456
Jilin 0.584 0.494 0.447
Hetlongjiang 0.624 0.613 0.692
Shanghai 0968 0.854 0.872
Jiangsu 0.945 0.870 0.858
Zhejiang 0.916 0.731 0.777
Anhui 0.813 0.693 0.835
Fujian 0.764 0.717 0.688
Tiangxi 0.724 0.616 0.510
Shandong 0.870 0,755 ).865
Henan 0.610 0.577 0.670
Hubei 0.845 0.741 0.867
Hunan 0.588 0.621 0.629
Guangdong 0.972 0.672 0.767
Guangxi 0.871 0,798 0.571
Hainan .596 0.449 0.422
Sichuan 0711 0.584 0.555
Guizhou 0.737 0.535 0.594
Yunnan 1.000 1.000 1.000
Tibet 0.438 0.394 0.553
Shaanxi 0.644 0.475 0.497
Gansu 0.583 0.514 0.480
Qinghai 0.450 0.447 0.284
Ningxia 0.443 0.362 0.447
Xinjiang 0.458 0,363 0.562

Notes: The numbers in parentheses are r-statistics.
The null hypothesis of constant return to scale cannot be
accepled. Results are corrected for heteroscedasticity.
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