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ABSTRACT This paper analyzes China’s economic productivity growth and technological progress in recent 10 years for 30
provinces and directly affiliated cities using the Malmquist productivity growth index principle, and it also provides
empirical analysis according to the total factor productivity accounting method, on the effect of economic growth and

technological spillover. It is found that China has attracted a significant amount of high technologies through foreign direct investment, which
plays a great role in promoting the development of China’s economy. On the other side, a large-scale of direct investment overseas of Chinese
enterprises is still in its infancy belonging to the second phase according to Dunning’s multinational investment theory and also on this paper’s
empirical analysis. Therefore, the reverse technological spillover of overseas FDI to China is not obvious currently, or even to be negative.

Introduction

In the situation of increasingly international and economic competi-
tion, the way that a nation or an industry can improve comprehensive
competitive ability is to pursuit sustainable development. From the
perspective of economists’ viewpoints, the essence of comprehensive
competitiveness is the level of economic efficiency or productivity.
That is, an enterprise’s competitiveness is embodied in its productivity
capabilities. According to an analytical report on China’s Internation-
al Competitive Development by People’s University of China, China’s
comprehensive competitiveness in the term of productivity remains
at a low level in the world, account for only 2.11% of that of the Unit-
ed States. However, in recent years, China's comprehensive competi-
tiveness grows rapidly, more than five times (or 540.48%) that of the
US. Obviously, China has a great potential to increase even rapidly.

As the core of the evaluation system of comprehensive competitive-
ness, the economic efficiency or productivity encompasses of two
major components, one is the increasing rate of productivity factors,
and the other is the technological improvement. The combination of
the two components promotes the development of the economy. The
growth rate of production factors is referred to as the increase rate of
output due to the increased input of production elements, such as
labor, capital, land and other relevant input materials. On the other
hand, the technological improvement is referred to as the increase
rate of innovative capabilities and efficiency escalation as a result of
inputs of research and development (R&D), accumulation of knowl-
edge stock and human capital stock, and so on. The intimate linkage
of the two components is finally shown by the improvement of com-
prehensive competitiveness that is characterized by the economic ef-
ficiency.

The new economic growth theory, rising in the 1980s and representa-
tive by economists such as P. Romer and R. Lucas, emphasizes that the
capital investment and capital deepening endogenous technological
progress, while the technological progress is the source of the long-
term economic growth. As the world economy transforming from the
traditional market system to that of an open market, many countries
especially developed countries endogenous national technological
progress not only by domestic production investment and capital
deepening, but also through the flow configuration of international
production factors, to promote technological progress, and such scale
is increasingly enlarged. Thus, the capital deepening results in inter-
national direct foreign investment (FDI), and FDI in the international
investment can continuously give birth to the technical innovation
and technological progress, and thus in turn to promote the long-
term economic growth.

Therefore, the role of FDI to the technological progress comes mainly
from three aspects: one is inward foreign direct investment (IFDI). In
the process of investment and production, knowledge accumulation
due to the direct technical transfer and patent transfer from foreign
countries leads to technological progress of the host countries; sec-
ond, the IFDI leads to the technical progress of the host countries
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generated by imitating the foreign technology; Third, the outward
foreign direct investment (OFDI) causes the technological progress of
home countries due to continuously domestic capital spending in the
process of investment and production that endogenous new technol-
ogy and technical progress.

Literature Reviews

Traditional theories on international investment

Since 1960s, a number of different viewpoints on the international di-
rect investment come appeared in the academia, including Japanese
scholar K. Kojima’s theory on comparative superiority; the theory on
monopolist superiority by Stephen Hymer and C.P. Kindlebrerger; the
theory on market internalization by Peter J. Buckley (a British scholar),
Mark Casson, A. Rugman, and Stephen Yong, and etc.; and the prod-
uct cycling theory by R. Vernon. In the late 1970s, John H. Dunning,
a British economist, put forward to a compromise theory of “three
advantages” that, combining and summarizing the previous theories,
thought of international multinational investment and management
mainly depending on the comprehensive level of three advantages,
that is, the ownership advantage, internalization advantage and lo-
cation advantage. In 1980s, Dunning further proposed the theory of
development stages of international investment, in particular, with
the development of the economy, a country’s net FDI, namely the
difference between the inward direct investment (IFDI) and the out-
ward direct investment (OFDI), exhibits the change of cyclical trend.
In a nutshell, these above theories focus strongly on studying the
FDI activities of developed countries, overemphasizing on all sorts of
premises of advantages to undertake the FDI activities, however, have
some limitations in explaining the growing phenomenon of develop-
ing countries’ FDI activities.

Researches of international investment on developing
countries

With the continuous development of global economic integration,
the foreign direct investment in developing countries develops rap-
idly, and its proportion of total amount of international direct invest-
ment grows steadily every year. In recent year, the academic study
of developing countries’ FDI also increases, which have made a great
supplement for the traditional investment theory. Among them in-
cludes double gap theory by H.B. Chenery and A. M. Sturout, and Bru-
no, the small-scale technological theory by Louis T. Wells, the techno-
logical localization theory by S. Lall, the industrial upgrading theory
of technological innovation by John A. Cantwell and Paz Estrella E. To-
lentino, and etc. The main ideas of these theories emphasize that the
competitive advantage of multinational businesses and management
for the developing countries is that these countries can make full use
of their unique characteristics of “learning experience” and “imitation
capability” to grasp and develop the existing high and new technol-
ogy.

Current research status of Chinese scholars in the relat-
ed fields
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Since reform and opening up for more than three decades, China’s
economy, having experienced from the absorption of foreign invest-
ment to the direct investment overseas, has implemented from pas-
sively participation in the economic globalization to actively adaption
to the strategic transformation of the world economic development
trend. Therefore, domestic scholars in the related fields recently car-
ry out extensive studies on the reverse technological spillover of the
international direct investment theory, which has made some remark-
able achievements. In the aspect of theoretical research, Wu bin and
Huang Tao proposed that the foreign direct investment in the devel-
oping countries depends on the amount of resources owned in the
international context, and needs to experience two stages, so called
“two stage” theory. In the first stage, the investing countries, having
fewer resources than host countries, pursue experiences in the foreign
direct investment; and in the second phase, the investing countries
having more resources than host countries become chasing high
profit in investing in the host countries. Guoming Xian and Yang Rui
(1998), from different perspective of economic development, focus
on the developing countries’ FDI that can be divided into the back-
ward investment from developed countries and direct investment in
other developing countries, so called backward “two stage” theory.
Yaming Ma and Zhang Yangui (2004) show, from the perspective of
technological diffusion, that FDI in developing countries has econom-
ic rationality. Du Qunyang and Zhu Qin (2004) put forward the “three
advantage theory” of obtaining technologies in the direct foreign in-
vestment for the developing countries.

Status-quo of China’s Foreign Direct Investment

For over 30 years of reform and opening-up, China’s foreign direct
investment has experienced the developing process from scratch to
full-fledged growth. Since entering the 21st century, China starts to
implement the “going out” strategy, which leads to the enlarged scale
of foreign direct investment, significantly increased speed and qual-
ity of FDI, account for increasingly important proportion of the total
amount of global investment. In 2014, China’s non-financial outward
direct investment (OFDI) amounted to $107.2 billion, rose over 15.6%
year-round, and total amount of foreign direct investment (OFDI)
reached $123.1 billion, very close to the actually utilized amount of
inward foreign direct investment (IFDI) of $128.5 billion. It means that
China’s outward foreign direct investment has reached the top line of
billions of dollars, becomes one of the world’s three biggest foreign
direct investors. In addition, the level of China’s domestic and foreign
(two-way) direct investment has approached in balance.

The continuous expansion of China’s foreign direct investment is ben-
eficial to promote the development of domestic economy; in particu-
lar, its main impact on the economy is the effect of economic growth,
technological progress, industrial structural upgrading, and the effect
of trade promotion, and so on. The effect of economic growth main-
ly reflects in three aspects, that is, resource allocation effect, capital
accumulation effect and technological improvement effect. While the
technological spillover effect can promote the increase of total factor
productivity, and thus enhance the output growth of domestic econ-
omy. Because the main reason for China’s foreign direct investment is
directly learning from advanced technology and management experi-
ences of foreign countries, which is beneficial to improve the techno-
logical level of the investing country, and in turn to form the reverse
technological spillover effect. Therefore, the technological effect
of foreign direct investment can play a role in two sides, on the one
hand, the change of productive efficiency or productivity reflects the
size of the reverse technological spillover effect; on the other hand,
it may also have an influential on domestic technological innovative
activities. Accordingly, the combination of the above two factors pos-
itively impacts on the technological progress measured by the total
factor productivity. In addition, foreign direct investment, by trans-
ferring domestic excess production capacity overseas, extends the
industrial life cycle, helps enterprises of home country to obtain more
profits and spare room to develop high-tech industry and the tertiary
industry, and promote the optimization and upgrading of industrial
structure in China. Finally, the foreign direct investment can circum-
vent the trade barriers, is more advantageous to the product export,
which brings to the home investor a positive export-trading effect.

In general, the reverse technological spillover occurs to those coun-
tries’ FDI of strategic asset-seeking investment in foreign countries
with relatively high level of technology. For technological level of

developed countries are usually higher than that of developing
countries, so developing countries’ strategic asset-seeking foreign
investment in developed countries takes an obviously positive effect
on the reverse technological spillover to promote home countries’
technological level. In particular, the reverse technological spillover
of foreign direct investment to the home country can be divided into
two stages: in the first stage, the subsidiary branch of home country’s
headquarter company obtains the technological spillover through
purchasing local supplies as mid-products, enjoying after-sale servic-
es, hiring skilled workers and management personnel from the host
country. In the second stage, the subsidiary company of home coun-
try overseas transfer new knowledge and new technology obtained in
the host country in a lawful way to domestic headquarters through
internal conductive mechanism. Then, domestic parent companies
spillover the new and advanced technology gained from oversea
branches to other enterprises and industries in the home country,
thus in turn drive the whole home country’s science and technolo-
gy to a higher level. As a developing country, the objects of China’s
outward foreign direct investment are mainly focused on developed
countries, the effect of reverse technological spillover of FDI comes
from host countries’ technological advanced enterprises to diffuse or
transfer finally to the home country. In the sense, the whole process
will involve three dimensions of technological transfer, such as the
level of enterprise, industry, and home country.

This paper attempts to use Malmquist productivity growth index prin-
ciple to analyze the impact of China’s foreign direct investment on the
effect of technological progress and economic growth of China, and
the decomposition effect of productivity growth.

Design of Econometric Model and Measurement

Theoretical basis of the Malmquist productivity growth
index

From the perspective of economists’ views, efficiency is a measure of
relationship between inputs and outputs. As early as in the 1970s, the
Malmquist productivity growth index, named after an American econ-
omist Stan Malmquist, was widely used to evaluate the production
efficiency. Similarly, we can use the Malmquist productivity growth
index to measure the macro economic efficiency.

To define the Malmquist productivity growth index, two different
time periods, t and t+1, must be specified. In order to avoid choosing
an arbitrary benchmark time period, the geometric mean of two out-
put-based indexes with two consecutive time periods is defined. Then
by transformation and simplification, the mathematical expression of
Malmquist index can be obtained as follows:

(1

) 1
vt gy DEOEL Y (DN ) ) DLRLY) |2
GO s i e

With the above expression, Malmquist productivity growth index can
be decomposed into two components: change in efficiency (EFFCH)
and shift in technology (TECHCH). A ratio outside the bracket is effi-
ciency change component, which describes relatively efficiency catch-
up between two periods, t and t+1, or sometimes called the effect
of catching-up. A geometric mean of two ratios inside the bracket
captures the shifting effect of frontiers representing the change of
technology for the given two periods, or sometimes called the effect
of technological innovation. In sum, Malmquist productivity growth
index can also be expressed in words as the following form:

()
M (X, Y1 X, ) = EFFCH * TECHCH.

Where, EFFCH represents efficiency change, while TECHCH represents
technological change.

It is important to note that the total factor productivity (TFP) defined
by the Solow residual identity, under the assumption that the produc-
tion technology satisfy the constant return to scale and Hicks neu-
trality, is equal to technological change (TECHCH) component in the
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Malmquist productivity growth index. Equivalently to say, the techno-
logical change in the Malmquist productivity growth index measures
the productivity growth after the scale effect due to the increase of
input factors, thus theoretically equals the total factor productivity
(TFP) of Solow residual. However, measurement errors resulted from
estimating the Solow residual cannot be eliminated, to use the meas-
urement of TFP as a result of the Solow residual equation to represent
technological progress incurs a lot of estimation bias. Thus, this paper
uses the Malmquist productivity growth index to calculate the tech-
nological progress to represent for the total factor productivity.

Measurement of Malmquist productivity growth index
To maeasure the Malmquist productivity growth index of China’s prov-
inces and directly affiliated municipalities, this paper firstly uses in-
put and output data of all covered provinces and cities to construct a
benchmark production technological frontier, and then calculate the
distance for each province or city by comparing its own production
technology to the benchmark frontier, respectively. Afterwards, accord-
ing to equation (1), the Malmquist productivity growth index for each
province or city can be calculated.

In the process of estimating distance equations, this paper applies a two-
stage optimization principle, firstly adopts the non-parametric linear
programming technique to recover the production technology for each
province or city; then takes the form of variation logarithmic (Translog)
function as a parametric technique to estimate a smooth production
technological frontier most conformable to the actual observations.

Through the above method to calculate the Malmquist index and esti-
mate the distance function, both the non-parametric technology and
parametric functional technology can be further decomposed into two
components, the change of scale efficiency and the change of technolog-
ical progress. To this end, four distance functions [(Dt(xt, yt), Dt+1(xt, yt),
Dt(xt+1, yt+1), Dt+1(xt+1, yt+1)], with two adjacent time periods t and
t+1 must be estimated. Specifically, the formulation of non-parametric
linear programming problem for Dt(xt, yt) is presented as follows:

(D! (x*",y""))™" = max 6"

st
K

kit k.t k k.t _
ZZ y, 20"y m=1,...M
k=1

K

kit k.t kit
Zz X, <X,
k=1
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Where, z is the intensity variable; 6is the reciprocal of the distance
equation; x and y are input and output variables, respectively.

The advantage of the first stage of productivity analysis using para-
metric linear programming technology is obvious, but the construct-
ed technological frontier is piecewise and discontinuous. However,
such defection can be compensated by using the parametric form of
technology in the second stage. For this purpose, the paper imple-
ments the second stage estimation using the parametric logarithmic
function to re-calculate the distance function as shown in the follow-
ing expression:

M N l M M
InD,(x,y) =+, ny, + 2 f, Inx, +-3. 3 ,,(ny,)ny,)
m=1 n=1

m=1m'=1
N N N

+ % 33 B, )(Inx,) 3 7, (nx, )(in y, ).

n=l n'=1 n=1 m=1

(4)

With the usual restrictions for symmetry and homogeneity imposed,
we can compute parameters by the way of linear programming opti-
mization as discussed previously

TFP calculation and contribution of FDI to the TFP

First, assuming that the country’s output (Y), capital (K), labor (L) and
the international direct investment (FDI) can be expressed in a
Cobb-Douglas (C-D) production function as shown in the following
form:

Y, = AK/L/FDI]

Where, A represents for the technological level of the country in pe-
riod t. We usually assume that a+p=1, the production technology is
constant return to scale. Further, we denote TFP as the total factor
productivity, on behalf of the technological progress at time period t.
Then, according to the Solow residual identity, TFP can be expressed
as the following form:

Y

TFP = ——
Y

Substituting equation (6) into equation (5), and decomposing the
FDI in the open economy into two components, inward foreign direct
investment (IFDI) and outward foreign direct investment (OFDI), and
then take the natural logarithm on both sides of the equation, the
basic econometric equation explaining the effect of the internation-
al direct investment on technological progress can be formulated as
follows:

h TFP, = &, +a, h OFDI, +a,h IFDI, +¢,

Where, TFP_ represents for the total factor productivity of province i
at period t, used to measure each province’s technological progress;
OFDI, is the capital stock of outward foreign direct investment; IFDI, is
the capital stock of inward foreign direct investment.

Empirical Analysis and Discussions

Data sources and processing

This paper focuses on examining China’s 30 provinces and directly af-
filiated municipalities, using Malmquist productivity growth index
under the open economy, as well as the decomposition of scale effect
and technological progress, and further to analyze the impact of inter-
national direct investment on the reverse technological spillover in the
home country. Because of lacking in FDI data of autonomous region of
Tibet, therefore the province of Tibet has not been included in the re-
search scope of this paper. Considering the availability and comparabil-
ity of the data, the number of years in the study is set to 2004 — 2014.

The basic economic data across the country, provinces and cities come
from the Chinese Statistical Yearbook (2004-2014 edition) issued by the
National Bureau of Statistics. The capital stock and flow data of foreign di-
rect investment come from the Statistical Bulletin of the Chinese Foreign
Direct Investment published by the Ministry of Commerce (former Minis-
try of Foreign Economic Relations and Trade), which have been converted
into RMB price. Besides, all the capital stock numbers have been convert-
ed into the constant values in 2004 using the price index of investment in
fixed assets, while the capital flow numbers have been converted into the
constant values in 2004 using the provincial GDP price deflator.

Tests and analysis of the empirical results

First of all, this paper uses the two-stage (non-parametric and para-
metric) optimization technique to calculate the Malmquist produc-
tivity growth index and two components of scale effect and techno-
logical progress for 30 provinces and cities for 10 years from 2004 to
2014. Table 1 summarizes the average values of these calculations. On
average, the annual productivity growth rate is positive for the ten
year period, growing at 1.21% per year, which reflects the fact that
the economic efficiency grows at relatively low rate, even though the
absolute value is still positive. Among them, the two major decom-
positions of scale effect and technological progress play almost bal-
anced roles, increasing at the average annual growth rate of 3.3% and
3.1%, respectively. However, individual result of various provinces and
cities in different years diverges greatly.
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Table 1:China’s Productivity Growth Index with Scale Effect and Technological Progress

Yr/Area Malm EffCh TechCh Yr/Area Malm EffCh TechCh
Anhui 1.0184 1.0193 1.0270 Heilongjiang 0.9956 0.9672 1.0437
Beijing 1.0081 0.9872 1.0242 Hubei 1.0078 1.0005 1.0403
Fujian 1.0200 1.0212 1.0240 Hunan 1.0080 0.9918 1.0312
Gansu 0.9988 0.9710 1.0371 Jilin 1.0133 1.0065 1.0298
Guangdong 1.0082 0.9955 1.0337 Jiangsu 1.0230 1.0312 1.0254
Guangxi 1.0060 0.9890 1.0344 Jiangxi 1.0219 1.0235 1.0211
Guizhou 1.0144 1.0223 1.0418 Liaoning 1.0079 0.9976 1.0373
Hainan 1.0113 1.0017 1.0306 Neimenggu 1.0137 1.0032 1.0254
Hebei 1.0068 0.9909 1.0333 Ningxia 1.0279 1.0399 1.0189
Henan 1.0233 1.0287 1.0213 Qinghai 1.0303 1.0482 1.0193
Shandong 1.0135 1.0057 1.0283 2005 1.0130 1.0470 0.9710
Shanxi 1.0210 1.0218 1.0219 2006 0.8999 0.8161 1.1066
Shannxi 1.0055 0.9819 1.0266 2007 0.9836 0.9612 1.0267
Shanghai 1.0117 1.0006 1.0287 2008 0.9172 0.8552 1.0767
Sichuang 1.0095 0.9955 1.0299 2009 0.9618 0.9158 1.0516
Tianjin 1.0147 1.0099 1.0289 2010 1.3878 1.6640 0.8428
Xinjiang 0.9862 0.9450 1.0477 2011 1.0245 0.9235 1.1098
Yunnan 1.0042 0.9826 1.0317 2012 0.9375 0.8828 1.0640
Zhejiang 1.0118 1.0086 1.0368 2013 0.9832 0.9642 1.0200
Chongging 1.0190 1.0116 1.0174 Overall 1.01206 1.00331 1.02992
Note: Figures in the table are index, calculated by the author with GAMS and SPSS, minus one are growth rates.
Coef. Std.Err.  t P>t
Second, the role of technological progress is reflected by the increase Model 5:  L_ifdi_r -0.0202 0.0072 -2.80 0.0060
f’f total outputs in the economy,.given ﬁxed_ factor resources, incluc_i— D_ifdi_r | p_ifdi_r 01535  0.0631 243 00160
ing labor, capital, land and a series of tangible resource in a certain - -
period of time, which can also be expressed as the effect of total fac- Note: Results of the table are estimated by the author with Stata.

tor productivity. So, according to the decomposition equation (7), the
effect of international direct investment under the open economy on
the technological progress can be estimated. As discussed earlier, the
international direct investment generally is divided into two compo-
nents, inward foreign direct investment (IFDI) and outward foreign
direct investment (OFDI), the former is also called “forward techno-
logical spillover” of home country’s technologies to the host country;
while the latter is also called “reverse technological spillover” of the
host country’s technologies to the home country. In this paper, it ana-
lyzes both the forward and reverse technological spillover empirically,
using observation data of China’s 30 provinces and cities in recent 10
years.

Because of using historical datasets, this study first tests the station-
ary of time series variables. Detailed results are reported in Table 2.
According to the Dick-Fuller stationary testing equation, the absolute
t-values of estimated parameters in the first-order differential equa-
tion are smaller than the critical value at the 1% significance level,
thus the integrated sequences are stable which pass the stationary
test.

Table 2: Results of Stationary Test for Time-series Se-
quences

Finally, this study uses the econometric and statistical software to es-
timate the effect of international direct investment on the total factor
productivity (TFP) or technological progress, the scale efficiency, and
the overall productivity growth, the detailed results are summarized
in Table 3. From the viewpoint of statistical significance, all the t-val-
ues of parameter estimates are significant at the 5% level, only the
parameter of foreign direct investment is significant at the 7% level.
Plus, the Durbin-Watson values for the three estimated models are
all close to 2, so there is no serial correlation among the sequential
variables. In addition, the adjusted R squared values are above 90%,
showing that the overall fit of measuring the statistical model is good.
Because the econometric model is double logarithmic equation, the
estimated parameter values measure the sensitivity of response var-
iables corresponding to the foreign direct investment (FDI), alterna-
tively called the elasticity for the dependent variables. From the eco-
nomic sense of estimation, the effect of total capital values that China
attracts the foreign direct investment in a recent decade on domestic
productive efficiency and technological spillover is positive, that is,
1% increase of inward foreign direct investment promotes 0.54% and
0.52% increase of productive efficiency and technological progress,
respectively; On the contrary, the outward foreign direct investment
has little impact on the reverse technological spillover of the home
country, or even slightly negative with the elasticity of -3.5% and
-2.4%, respectively.

Coef. Std. Err.  t P>t

Model1: L_In_N_TECHCh -1.6360  0.1022  -16.01 0.0000 Table 3:Elasticities Between FDI and Economic Growth,
D_In_N; %ECDHICnHM 0.2859 0.0621 4.60 0.0000 Technological Progress and Scale efficiency
TECHCH . .

_cons 1.1565 0.0725 15.96 0.0000 B SE t Sig. Adj.R* DW
Model 2 t_::r;_lN_lli‘/laIm -13291 00907 -14.66 0.0000 Model 'd"ifirf' 0.1428  0.0054 26.4815 0.0000

_D_In_N_ 1(In_ - 0.9286 1.6757
T\D/IEII?TT N_ Malm 0.3139 0.0638 492 0.0000 Malm) ldni*?f; 00243 00114 21327 00339

cons 0.9357 0.0637 14.68 0.0000 =

= In_if-
Vodel 3. --NEFFCH 14407 0,071 1484 0,000 Model gy 01900052 286630 00000 s 1878

ode _ . X .

E ﬁ:|rC1F|N_ IﬁCIE-I)_In_N_EF_ 02837 00643 441  0.0000 TECH) 'd"i:?; 0.0354 00110 -32125 0.0015

_cons 1.0021 0.0676 14.82  0.0000 g!—if' 0.1402  0.0060 23.4087 0.0000

Linofdi fr -01234 0030 -343 0.0010 [ 09112 14122
hDﬂﬁﬁelg%_ L_D_In_ofdi_f r 03170 00668 -475 0.0000 T difr 00224 00127 17664 00785
diZfr _cons 0.5657 0.0832 6.80 0.0000 Note: Results in the table are estimated by the author with Stata.
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Above empirical analysis on China’s international direct investment in
a recent decade shows that China’s FDI experiences conform to that
of the traditional investment theory. That is, the international direct
investment from developed countries to developing countries is of-
ten beneficial to the host country’s technological progress, since the
forward technological spillover is easily diffused; on the other hand,
in the initial stage of international direct investment from developing
countries to developed countries, the reverse technological spillover
to the home country is hardly noticeable, or even has somewhat neg-
ative impact. As a developing country, China’s large-scale overseas
direct investment is only just started: investment in other develop-
ing countries mainly focuses on the domestically obsolete industries,
while investment in developed countries focuses more on accumu-
lating the primitive capital or fixed assets. Both of these two forms of
overseas direct investment are difficult to show immediate impacts
on domestic technological improvement.

Conclusions

This paper analyzes China’s economic productivity growth and tech-
nological progress in recent 10 years for 30 provinces and directly
affiliated cities using the Malmquist productivity growth index prin-
ciple, plus it provides empirical analysis according to the total factor
productivity accounting method, on the effect of economic growth
and technological spillover. It is found that China, as a developing
country, having experiences more than 30 years in attracting foreign
direct investment, has brought a significant amount of advanced
equipments, high technologies, skilled human resources and physical
capitals, which plays a great role in promoting the development of
China’s science and technology. On the other side, since the country
implements the “going out” strategy, a large-scale of direct invest-
ment overseas of Chinese enterprises is still in its infancy: overseas
direct investment in other developing countries is mainly focused on
domestic obsolete industries, while overseas direct investment in de-
veloped countries focuses more on the accumulation of fixed assets
and primitive capitals. So, China’s current situation of outward foreign
direct investment (OFDI) remains in the early stage or belongs to the
second phase according to Dunning’s multinational investment theo-
ry with “five phases” and also based on empirical analysis of this re-
search as well. Namely, the reverse technological spillover of overseas
direct investment to the home country is not very obvious currently,
or even to be negative.

Thus, the main revelation drawn from this study is that, to imple-
ment the “going out” strategy efficiently, Chinese enterprises should
cross over the early stages of international direct investment rapidly,
and should go to countries and regions intensified with science and
technology (R&D) to set up the research institutions and hi-tech in-
dustries, and to develop enterprises with independent property rights
and famous brand products, which will provide an efficient way to
utilize the advanced science and technological resources of foreign
countries, to spill over backward to the domestic market , and finally
to increase the comprehensive competitiveness of Chinese enterpris-
es.
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