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Abstract. Based on the panel data of Chinese outward foreign direct investment(OFDI) to 26 EU
contires from 2003 to 2010,Using Cointegration, error correction model, impulse response function
and the GLS method,this paper analyzes the effect of OFDI reverse technology spillovers(RTS)
from the European Union on Chinas economic growth,and finds:(1)whether from short-term or
long-term perspectivethe role of RTS on promoting Chinas economic growth is proved,but the
effect size is less than FDI;(2) In the short term, the return form OFDI to EU is insufficient, thus
affecting Chinas inward investment;(3)In the long run,the effect gap between OFDI and FDI is
narrowing,especialy after the economic crisis this trend is more obvious;(4) Developed countries
have a greater impact on China's economy than developing countries.

I ntroduction

To get OFDI reverse overflow is a very important reason for China's foreign direct investment
(GAO Wen Ling 2012).I1n other words, through foreign direct investment, multinational enterprises
can be close to the state-of-the-art R & D resources in host country, and then get technology
spillover from the host country to the home country, this kind of effect is called reverse spillovers.

Duning (1994)™, Brunovan Pottels et a (2003) @, Nigel Driffield & James HLove (2003, 2007)
B4 Zouyu Juan (2008) ), Yin et a (2008) [, all did a special study about this from different
perspectives.

However, the above research is only about the impacts of the OFDI on China s trade (including
import and export)or GDP, on the one hand, does not distinguish between the unique role of the
different economies, on the other hand, directly using OFDI data cannot reflect the size of the
reverse technology spillovers. In this paper, We first use the OFDI reverse technology spillover
model corrected from BK model to measure ASEAN's OFDI reverse overflow size, and then test
the impact of this reverse overflow on short-term and long-term economic growth in China, and
finally give policy recommendations.

OFDI Reverse Technology Spillover Correction Model

The modified reverse technology spillover model used in this article is based on the BK (Bitzer
& Kerekes, 2008) model, as shown in Figure 1:

overflow absorption knowledge
efficiency capacity capacity

Figure 1. OFDI Reverse Technology Spillover Model

Which ©FPlijs the foreign direct investment stock of an investment country; ¥ is the investment
stock of domestic fixed assets in investment country;® means efficiency coefficient of reverse
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technology overflow which is introduced in the dashed box, and measured by “bilateral trade
volume” and “technology distance” between and of the two countries;®is the home country's
absorption capacity; !is the knowledge ability of the host country which is calculated by energy
exports, number of scientific papers, patent applications and the high-tech exports of the host
country.

Model Specification and Data Selection

Consider the logarithmic form of extended Cobb-Douglas production function to measure the

impact of FDI and OFDI technology spillover on economic growth, as follows:
InY, =4 +4InK +4InL, + 4P, + SO0 +AInX, +¢, (1)

Among them:

1) Y represents output, measured by annual real GDP (billion) ,adjusted to 2000 constant prices,

2) L means labor level, using the “employed persons in urban and rural areas (tend of the year)”

indicator in China Statistical Y earbook ,million units;

3)K isfixed capital stock, measured by the sustainable archiving method, seeing (2).

Ki =1, +@Q-7) Ki, t-1 (2)

Whichi isannual investment, adjusted to 2000 constant prices; 7is the depreciation rate, setting
at 9.6%.

4)FDI: china received the direct investment flows from the respective countries , units of ten
thousand U.S. dollars.5)OFDI: the OFDI reverse technology spillover effect size calculated in
accordance with the above amendment model; What’s more, China's imports are set to the control
variables and dummy variables are constructed to reflect the type of the host economy, such as the
developed countries are set to 1, and O otherwise.

Empirical test of EU

First make sure the data through variable unit root test, and granger causality analysis also
proved that there is a strong causal relationship between variables, then measure the specific
coefficient of the variables by regression analysis.

A. Error correction model and the GLS model

First to generate first order difference of the variables using Eviews software, and then to do

regression analysis, the error correction model meaning short-term effects can be established:
AINGDP =0.840AInK +0.454AIn L +0.216AIn FDI +0.066A InOFDI

t=(3022) (594)  (2229) (2.891)
+0.286A1n X —0.445u—0.047
(17.405)  (2037) (11.829) 3)

R*=0978, R?’=0977, F=13.68

The regression coefficients passed the significance test and the coefficient of error correction
term U isnegative, whichisin line with the reverse correction mechanism.

Meanwhile, the results show that the impact of OFDI reverse technology spillover on short-term
growth is positive, but less than the role of FDI  (0.066<0.216) which meansit takestime for the
role of OFDI to catch up with the role of FDI.

Error correction model reflects a short-term relationship between the variables, the long-term
effectiveness of variables is measured by GL S (Generalized Least Squares) method, and the results
are asfollows:

125



TABLE 1. ESTIMATION RESULTS OF EU COUNTRIES

InGDP InGDP
Fixed effect Random effect a
InK 0.951*** 0.952* **
(0.0240) (0.0223)
InL 0.7229*** 0.7218***
(0.674) (0.630)
InFDI 0.2995* ** 0. 253***
(0.0197) (0.0955)
InOFDI 0.178*** 0. 147***
(0.0101) (0.0493)
InX 0.308* ** 0.310***
(0.0150) (0.0135)
Cons 77.51*** 77.34%**
(7.079) (6.612)
N 192 192
adj. R2 0.998 0.988
Hausman Prob>chi2 =0.9927

a. According to the hausman test, the model is more accurate.

According to the hausman test, we use the random effects model to analyze the result.It can be
found, the long-term effects of INK and InL on ecomomic growth are higher than the short-term
effects of them (InK: 0.952>0.840; InL: 0.7218>0.454), and the results are significant.

There is a little difference between the the short-term and long-term role of InOFDI and InX
(import) on economic growth, athough the long-term effects are dlightly higher than their
short-term effects, but both the gaps are less than 0.05 (FDI: 0.253>0.216; import:
0.310>0.286).The elastic of FDI floats up and down in the 0.21-0.26 level, and the role of importsis
at 0.3 level. Thelong-term role of OFDI is also higher than the short-term effect.

The same as the short-term effect, the role of OFDI in the long-term is still smaller than FDI, but
as time goes on, the gap between the two narrowed to 0.106 (0.253-0.147=0.106) from 0.150
(0.216-0.066=0.150) . This aso shows with China's OFDI to EU countries continue to grow, the
role of OFDI will be increasingly strong.

B. Impulse response function

The above analysis are about the short-term and long-term static effects of overflow and reverse
technology, in the following, using the VAR model and the corresponding impulse response
function to test the short-term dynamic process.

After through root mold inspection, pulse responses are shown below:

Response to Cholesky One S.D. Innovations + 2 S.E. Response to Cholesky One S.D. Innovations + 2 S.E.
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Figure 2.The impulse response function of INGDP & InK to InOFDI
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Response to Cholesky One S.D. Innovations =+ 2 S.E. Response to Cholesky One S.D. Innovations =+ 2 S.E.
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Figure3.The impulse response function of InL & InX to INOFDI

From Figure 2 and Figure 3, for the impact of InFDI, the responsesof InX isbiggest,next toiit,
InNK and InL have similar and positive effects.For InGDPthere is positive and negative
response,but generally has a positive response.

For the impact of InOFDI , the performance of In GDP is biggest and next to it is InL. Both
of response of INGDP and InL are positive.Horever,the reponse of InK is negative which means
it is not sufficient to obtain adequate remuneration of China's investment in the European Union
presently, thus affecting the country's inward investment.What's more, the response of Chinas
imports are all negative, means the OFDI to EU has not led to the increase in China's imports,which
possiblely because of the OFDI to EU, we get more reverse technology spillover, thereby improving
our own technology level,then increase out exports and reduce imports.

C.Theimpact of the economic crisis

In order to analyze the changes of OFDI reverse technology overflow from EU before and after
the economic crisis, the data is divided into 2003-2007 and 2008-2010, the results of two sets are
shownin Table 2.

Table2 changes of reverse technology spillover from EU before and after the economic crisis

2003-2007 2008-2010
Fixed effect Random effect? Fixed effect 2 Random effect
InGDP InGDP InGDP InGDP
InK 0.648*** 0.553*** 0.571*** 0.561***
(0.900) (0.815) (0.518) (0.0697).
InL 0.425*** 0.517*** 0.511*** 0.552***
(0.0318) (0.0286) (0.0261) (0.0251)
InFDI 0.466* ** 0.301** 0. 205** 0. 336***
(0.0448) (0.0444) (0.0123) (0.0550)
InOFDI 0.1269* ** 0.143*** 0.151** 0.184**
(0.0609) (0.0276) (0.0402) (0.0397)
InX 0.331*** 0.355*** 0.349*** 0.348***
(0.0312) (0.0267) (0.0270) (0.0245)
Dev 0.0001** 0.0090*** 0.0070* 0.0002***
(0.0012) (0.0007) (0.0007) (0.0212)
Cons 6.724* 6.897*** 4.330** 2.123***
(9.482) (8.575) (8.429) (5.757)
N 120 120 72 72
adj. R2 0.999 0.997 0.986 0.978
Hausman Prob>chi2=0.1027 Prob>chi2=0.0012

a. According to the hausman test,the model is more accurate.

According to the hausman test, we use the random-effects model to analyze the 2003-2007
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results and use fixed effect model to analyze the 2008-2010 results. It can be found, after the crisis
the elastic of  InK increased,on the contrary, the elastic of InL decreased.
As far as InFDI and InOFDI be concerned, the elasticity of InFDI decreased by 31.89%.
However,the role of INOFDI In increased by 5.59%.The difference between them is narrowing.
What's more, the coefficient of dummy variable Dev is positive and significantly at 10% level,
thus, we believe that the developed countries from EU in promoting China's economic than
developing countries have an advantage.

Policy Proposal

A.Pay more attention on investment in developed countries

Now most of the Chinas foreign direct investment flows to other developing countries, but
according to the results from our study, the reverse technology spillover from developed countries
plays more important role on Chinas economic growth, so it should focus on investment in
developed countries.

B.Take positive and effective measures for the different policies of the host country

The reaction of host countries who receive foreign direct investment is mixed. Some countries
welcome more foreign direct investment from other economies, looking on it as one of the new
sources of capital and knowledge; however some countries regard it as a new competition. They
introduce different policies and the government of China should take positive and effective
measures for the different policies of the host country

C.Increase the support for enterprises

There is a need to strengthen the economic role of the government to provide a full range of
support and services, to promote the development of enterprises.

D.Take along-term benefits view

From the impulse response function above, the impacts of OFDI on GDP and labor are negative
in the short term, turning positive only after two years, but in the long run has a positive role. This
shows that we need to look at the long-term interests of OFDI and make it do more contributions to
China's economic growth and  scientific and technological progress.
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