The role of inward FDI in host export: evidence from China

                           Jing Tan     326201

Abstract: Since the beginning of the international opening of China in the 80’s, inflow of foreign direct investment in China dramatically increased. However, traditionally most of the inflows arrived in coastal provinces, and the situation in inland areas is until today quite different. This paper investigates the relationship between inward FDI and host export across 26 provinces from 1992 to 2009 in China, and then illustrates how FDI affects host exports differently in coastal and inland provinces during the same period. The findings support the widely held belief that FDI affects export positive and significant in coastal areas but not significant in inland provinces in China. 
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1 Introduction
Open to the outside world is the basic state policy for China to adapt the economic globalization nowadays. The most important form to open is to make use of capitals and technologies of other countries. China still lacks these as a developing country, so it sticks on the combination of the state policies "investment attracted" and "export". Investment is from both natives and foreigners in which foreign direct investment (FDI) plays a quite important role. Through encouraging inward FDI and export, the opening structure of China in the world economy can be improved a lot. 

In the year of 1978, total amount of export in China was only $9,750 million, which increased to $84,940 million in 1992. In the year of 2009, the amount was even $12,017 billion and China became the largest export country of the world in this year. Moreover, during the period from 1992 to 2009, China's exports grew even much faster than the world average (all the data come from statistical office of China).

Researchers have identified many factors which affect the volume of export such as exchange rate, GDP as well as FDI. This paper will focus on the determinant foreign direct investment (FDI). As the economy globalized and integrated, FDI has been the most important manner for countries to interact. In recent years, China appears to have been successful to have much foreign direct investment and becomes one of the countries attract it most. Based on this, China develops quickly. Especially after joining in the World Trade Organization (WTO), the emergence of China as an exporting center attracts more and more foreign investors. FDI has been the most important part of the China’s economy and played a quite important role. Although the growth rate of FDI in each year is slowing down now, the invested areas in China are enlarging, energy area, agriculture area, etc. China still attracts much FDI.
There is an increasing number of studies concerning the linkage between inward FDI and exports in different countries and they are a part of literature we will review later (Leichenko and Erickson, 1997; Zhang and Song, 2000; Sun, 2001; Thompson and Poon, 2001; Wang, Buckley and Clegg, 2002; Kutan and Vuksic, 2007). Some of them measured it in developed countries (Leichenko and Erickson, 1997; Kutan and Vuksic, 2007) and some argued this relationship in developing countries, for example, China (Zhang and Song, 2000; Sun, 2001). Most of them tested it by aggregate data, and only a few papers considered this relationship by different provinces. Although these studies support the evidence that FDI affects exports positive and significant, most of them did not mention how this effect will be different in different regions. Similarly, although these studies used popular variables such as GDP, exchange rate and so on together with FDI to test the relationship, most of them did not add special variables could reflect the specialty of provinces such as education. This paper will start with testing by aggregate data and then with data spited into coastal group and inland group.
To investigate the linkage between inward FDI and host export, this paper is organized as follows. The following section 2 provides some facts of export performance and FDI in China. We can go through the main trends of them with two graphs. And then section 3 talks about related literature, which shows how FDI affects host economy and export and also how other studies measure it.  Section 4 and 5 are about how I investigate this, which indicates the model and empirical results respectively. Our main question is defined as "How does inward foreign direct investment affect China’s export, especially, in coastal and inland provinces?" To illustrate this, three regressions will help us in section 5. The first regression indicates situation in China with aggregate data. The second and third regressions aim to see situations in coastal and inland areas with spited data. Finally, a short conclusion will be given in section 6.
2 Some facts of export performance and FDI in China

Graph 1 shows clearly the trend of export in China from 1992 to 2009. In general, it dramatically increased through all the years. One reason of this phenomenon was the establishment of an export - processing program, under which inputs and components needed to produce goods for exporting were imported duty free with a minimum administrative interference (Zhang, 2007). In the year of 1992, total amount of export from China was $84,940 million. In the whole 90's, the average growth rate of export was 14.5%, which was almost two times of the world's growth rate. The amount of export in 1994 ($121,047 million) was the first time for China to arrive the level of one hundred of billions. In the year of 2000, it arrived the level of two hundreds of billions ($249,203 million) and since this year, China has ranked as the ninth greatest trading country in the world. The world trade was depressed in the year of 2001, but the amount of export was still $266,098 million with growth rate 6.8%. It even increased to $593,326 million in 2004 with yearly growth rate 17.1% and China became the third of the world as an exporting center this year. 
After that, total amount of export for each year kept increasing and peaked in 2008 with $1,430,693 million. However, then the financial crisis happened, the world economy was quite more depressed than before at that time. It had slightly effect on China's export in 2009 with amount $1,201,612 million, which decreased by 16% than the year before. However, although the amount declined, China became the largest export country in this year (see amounts of China’s export from 1992 to 2009 in Appendix 1)
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 Note: Total amounts of export in China from the year 1992 to 2009.
The history of FDI in China can be roughly divided into three stages. The first stage is from 1979 to 1991, this period was the start for China to make use of FDI, in which items and amounts of money invested were less. FDI was relatively low and had little contribution to China’s export. Although FDI grew steadily year by year, the percentage of actual amount has been made use of was only about 29.32% because FDI was not the main form during this stage in this country.  But in the late 1980s, there was passage of the China’s investment law and several cities have been established as economic zones. These together contributed a lot to increase FDI in the following years and brought FDI into the second stage. Graph 2 indicates the trend in the second and third stages from 1992 to 2009. 

In the year of 1992, Deng Xiaoping, the leader of China at that time, argued that China should be more open to outside world after he visited southern China. Further FDI was also encouraged a lot by him. The second stage is from 1992 to 1998, total amount of FDI for each year increased dramatically. The percentage of actual amount has been made use of was about 74.02% during this stage. FDI was also used as the main form for China to make use of foreign investment then.  China became the county with the largest inward FDI among the developing countries and globally the second only to the US since 1993. About four – fifths of manufactures in Hong Kong shifted their factories to Guangdong province in China this year. It stimulated FDI and exports a lot again. In the year of 1997, FDI in China reached about $45,257 million, which accounts for 31% of total FDI in all developing countries. The peak arrived in 1998 at $45,463 million. 

The last stage is after 1999, although growth rate of FDI in each year did not always keep rising as before, the amount was always more than $40,000 million. In the year of 2000, China became the second largest recipient of FDI in the world with $42,100 million. The accession to the World Trade Organization (WTO) in 2001 promoted China to the top position in 2003 with $53,500 million (see amounts of China’s FDI from 1992 to 2009 in Appendix 1).
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Although there are more and more different sources of FDI in China, the distribution of inward FDI is imbalanced. It is well know that coastal areas always attract more FDI than inland areas. All coastal areas account for more than 80% of FDI and there is only less than 10% in the west of China. This phenomenon is mainly result of different economic growth in different provinces. Sun (2001) summarized two reasons why this phenomenon appeared. Firstly, coastal regions open to the world since 1979 which is earlier than all the other regions. The second is the economic development conditions and the investment environments in coastal areas are much better than other areas.
To sum up, the trends of export and FDI from the year 1992 to 2009 are roughly the similar. Both of them kept rising with different growth rates in different years. The amounts of export almost kept increasing through all the years except in 2009. The fluctuations happened in FDI three times in total and the last time is also 2009. The common reason for the decrease of export and FDI in 2009 is the financial crisis in 2008. 

There is spatial concentration of export and FDI in coastal provinces, because some coastal provinces like Guangdong open to outside and develop earlier than other provinces. The coastal areas contribute more than 80% exports than other areas. Provinces with largest exports include Guangdong, Shanghai, Liaoning and Shandong. The same with China’s export, coastal areas also attract more than 80% of the total inward FDI. Provinces with largest FDI include Guangdong, Jiangsu, Fujian, and Shanghai.
3 Literature review

Export means a firm or nation sells domestically-produced goods and services in other nations. Although measuring export performance is a challenging research, more and more economists research on this topic from different aspects.  A lot of indications show the phenomenal growth of export and its relationship with foreign direct investment in different countries. This section starts with the review of literature about how FDI affects host economy and export in general and some specific countries, and then continues with empirical relationship between FDI and export.

3.1 Theoretical relationship of FDI on host economy and export
Inward FDI has strong effect on host economy and many studies show that FDI contributes positively to economic growth. It normally has various impacts on host economies through transferring capital stocks, know – how, technologies. It could also improve management practices of domestic owned firms and increase competition among firms and mobility of domestic resources. This part talks about theoretical effect of FDI on the host economy generally in the first place and then shows theoretical effect of FDI on export.

Globerman (1979) identified that foreign direct investment brings indirect economic benefits to Canada when testing the Canadian manufacturing industries. From the evidence in Canada, FDI will increase competition levels in domestic industries so that bringing greater efficiency throughout the economy. Spillovers from foreign direct investment are also associated to foreign owned firms in an industry. 

In U.S., Mullen and Williams (2005) said any increase in FDI may have positive effect on the regional economy. It could stimulate productivity and growth of the economy throughout all the regions in U.S. Furthermore, knowledge spillovers through FDI to the host country are also addressed. Their final results confirmed the active role of FDI in economy of U.S. and which affects the economy significantly through direct output effects and spillover of foreign capital stocks. However, the uncertainty in local labor markets and regional economies may be also created.
Kneller and Pisu (2007) indicated that there is higher productivity growth with FDI in UK, that is, FDI affects domestic economy through indirect effect on the productivity of domestic owned firms, labeled productivity spillovers. The horizontal spillovers from multinationals in the same industry depend on the export orientation of foreign firms which is positively significant. The vertical spillovers from homogeneous groups of firms in UK are also important for a complete characterization of the phenomenon of export spillovers. However, the horizontal ones are weaker than vertical spillovers.

In general, FDI is able to affect most of developed countries positively. Furthermore, the spillover benefits will be larger for countries with less scale and diversity in their domestic capital stocks.
There are two kinds of multinationals related to FDI, which are horizontal and vertical multinationals. When countries are quite different in relative factor endowments, then vertical multinationals dominate. When countries are similar in size and in relative endowments and trade costs are moderate to high, then horizontal multinationals dominate (Markusen et al. 1996). The former type is relevant more for investment in developed countries, and the latter type is relevant more for investment in developing countries. 

Haddad and Harrison (1992) confirmed the positive spillovers from FDI will be received by Moroccan. There are higher wages and more exports in foreign direct invested firms than domestic owned firms. The way of FDI positively affects economy through transferring technology to domestic firms. Sectors with high levels of FDI have a lower dispersion of productivity levels across firms, moving domestic owned firms closer to the efficiency frontier. Contrary to the evidence in developed country from Kneller and Pisu (2007), Haddad and Harrison (1992) did not find the significant relationship between productivity growth and FDI in Moroccan. 

In China, FDI has been found to have a positive effect on the economic performance through facilitating an international division of labor, enhancing the mobility of determinants of production, and impacting technology, management skills and other know-how positively (Sun, 2001). Wang, Buckley and Clegg (2002) argued the rising share of FDI, from the U.S. and Europe in recent years, is local market oriented in motivation may be a good thing for Chinese economy, because it is more likely to stimulate the acquisition of advanced technology from foreign multinationals.
FDI and export could be simultaneously related. In one direction, FDI stimulates export. In the other direction, export promotes FDI (Zhang and Song, 2000). However, no study shows export as a major factor of FDI. The main determinants of FDI are market size, infrastructure, wage cost, education, and preferential policy. Thus, most of studies still regard FDI as a main factor of export but not the other way around. However, it is important to deal with this potential causality carefully when doing researches on these two factors. Many studies (Leichenko and Erickson, 1997; Zhang and Song, 2000; Sun, 2001) used the lag structure to reduce this possibility.
The relationship between FDI and export has been studied in various kinds of papers showing evidences from different countries and different periods. In general, FDI is found to affect the host export directly and indirectly. The direct effects of FDI on host export can be divided into three categories: local raw materials processing, new labor-intensive final product exports, and labor-intensive processes and component specialization within vertically integrated international industries. Indirectly, FDI has impact on the competitiveness of host firms, diffusion of new technologies and the linkage between foreign and local firms (Zhang and Song, 2000). 
In U.S., Leichenko and Erickson (1997) summarized that FDI may affect trade in two aspects. In the first channel, FDI impacts export through the improvement of the trade position. This is achieved by increasing the international competitiveness. The second, through improvement of productivity, FDI may also lead to an increase in export. The positive linkage between FDI and export performance in U.S is confirmed by Leichenko and Erickson (1997).

Kutan and Vuksic (2007) thought the impacts of FDI on export performance in Central and Eastern Europe can be classified into supply capacity – increasing effects (it stands for the effects of increased supply capacity caused by FDI) and FDI – specific effects.  The former could increase export supply potential through raising the countries’ production capacity. The latter means FDI will bring knowledge, technology, supply chain, or other better information about export market to host countries. They found the supply capacity – increasing effect on export is positive and significant in all 12 countries. But FDI – specific effect on export only observed in new members of European Union.

Different from U.S., the competition among firms from FDI is not the main benefit for China to stimulate exports. The similarity with the new members of European Union tested by Kutan and Vuksic (2007), knowledge and technologies transferred and local labor force made use of are important ways for China to improve and keep exporting.  Wang, Buckley and Clegg (2002) summarized that FDI may increase the total value of exports of China and also sometimes enhance the export structure of it. 
Certainly, FDI may not necessarily only bring positive effects to the export of China. From the view of Zhang (2007), four negative impacts may occur. The first is advanced technologies are not transferred successfully. Thus, one of the main aims for China to export, accumulating enough capital and technologies, can not be achieved. Secondly, some FDI targets primarily domestic market of the host country and thus exports do not increase. The third is that it sometimes inhibits the expansion of domestic owned firms that might become exporters. Finally, some FDI focuses solely on local cheap labor and raw materials. It may not help develop the host country’s dynamic comparative advantages. This fourth aspect has also been confirmed by Wang, Buckley and Clegg (2002).
In recent years, more and more countries invest in China for various kinds of products or services, but different home origin of the FDI will bring different effects on exports.

Two primary sources of FDI concluded by Wang, Buckley and Clegg (2002) are Asian emerging economies (AEEs, mainly Hong Kong, Taiwan and Macau) as well as western countries (mainly the USA, the EU and Japan). The motivation for the former is characteristically efficiency-seeking, and that for the latter is market -seeking. Although Wang, Buckley and Clegg (2002) put Japan as western countries when dividing the two primary sources, however, the prime motivation to invest by Japan is more similar as other AEEs. Thompson and Poon (2001) reinforced that most Japanese investments in China are indeed driven by comparative advantage, that is, low production cost and raw materials availability. Firms from Asian emerging economies and Japan are found to have contributed more to the expansion of China’s exports than their US and EU counterparts.
3.2 Empirical relationship of FDI on exports

To illustrate the empirical linkage between FDI and export, this part will start with two studies from Leichenko and Erickson (1997) and Kutan and Vuksic (2007) with evidences from U.S. and Europe respectively, and then continue with the papers closest in terms of question and methodology to my research from Zhang and Song (2000) and Sun (2001) with evidences from China. At last, this part is summed up with general conclusions from a few more studies (Wang, Buckley and Clegg, 2002; Zhang, 2006; Zhang, 2007).

Leichenko and Erickson (1997) measured this relationship between FDI and exports with data from 1980 to 1991 in the U.S. The dependent variable is export and the determinants of it they chose together with FDI are direct export, new capital investment and exchange rate. Natural logarithm of all the variables is used in the ordinary least square (OLS) regression. The lag structure is also used in the model to capture the relatively longer time period and may be required for the impact of FDI on export performance (Leichenko and Erickson, 1997). Two regressions are estimated. The one is aggregate with all manufacturing, and the other one is separated by sectors. When testing sectors as a whole, all the other three variables are positively correlated with export except the new capital investment. Of particular interest is the coefficient of FDI, each 1% increase in FDI leads to 0.147% increase in export of U.S. When testing by dividing all the manufacturing into five sectors, there are some interesting differences among the five groups. Although the coefficients of lnFDI are positive for all the sectors, only three out of five are significant, which are metals, industrial machinery and electronics, and other manufacturing. This shows different aims of FDI among different sectors. Their final results reflect that the rising level of inward FDI in U.S. will bring rising level of future export, but the increased FDI is related to the improved longer term state industrial competitiveness in global markets.

Kutan and Vuksic (2007) investigated the relationship between inward FDI and export in 12 Central and Eastern Europeans (CEE) from 1996 to 2004. The natural logarithm of real exports is the dependent variable in both two regressions estimated. The interesting thing in this paper is that two of independent factors are quite different from others. They did not use FDI directly as the independent variable, but separated it, according to different effects of FDI on exports, into supply capacity – increasing effects and FDI- specific effects. Thus, independent variables in regression 1 are natural logarithm of real effective exchange rate, a trade liberalization index, and a measure of the persistence of exports and potential output (supply capacity-increasing effects). The second regression added one more variable natural logarithm of the stock of FDI (FDI- specific effects). The lag structure is also used here, but only these two FDI variables are 1 year – lagged. When testing all countries as aggregate, the coefficient of a trade liberalization index is unexpectedly not significant and all the other variables affected export performance positively significant. This result confirmed that FDI do have supply-increasing effects on export. When testing the same variables but dividing all the countries into two groups, the coefficients of supply-increasing effect for both groups are significant but it is larger in all 12 countries group than NEU countries group. However, it should be careful when dealing with it because this effect can also be caused by domestic investment. For the stock of FDI variable, only the coefficient for NEU is significant, which suggests that the FDI specific effect only has strong impact on export in NEU countries. 

The study from Zhang and Song (2000) examined the linkage between FDI and export across provinces of China for the period from 1986 to 1997. As control variables, these authors chose domestic investment, growth rate of gross domestic product, exchange rate of Chinese currency with U.S. dollar, and the share of manufacturing output of the provincial GDP. All the variables are again the natural logarithm form to consider the possibility of heteroscedasticity. Moreover, all independent variables are lagged by one year, that is, all the independent variable export is always one year before the dependent variable. They found that the widely held belief the increased level of FDI positively affect provincial manufacturing export, is supported through the following regressions. Different from other studies, their first regression is estimated by GLS. Each 1% increase in FDI leads to 0.0334% increase in export. To eliminate the possible bias brought by the lagged export as independent variable, they estimated the second regression by deleting it and adding logarithm of GDP and used pool least – squares method. The coefficient of lnFDI increased a lot from 0.0334% to 0.29%, and the important role of FDI on exports can still be confirmed. However, although they included data from different provinces, they did not attempt to explain any differences among provinces. Their main conclusion concerned the aggregate data. 
Sun (2001) investigated the relationship between FDI and export performance of China at the provincial level from 1984 to 1997. Panel data is used in this study contains 29 provinces during 14 years. The dependent and independent variables in this study are not quite different from the previous one. The natural logarithm and lagged explanatory variables are, again, used in their regressions. The lag structure captures a longer period of time that allows the domestic investment, FDI, and foreign exchange rate to take place (Sun, 2001). The variable TIME was included as control variable, the coefficient of which could capture the possible effect of a time trend on the impact of the other three independent variables. This paper divided all the provinces into three categories which are coastal regions, central regions and western regions. There are positively significant effects of FDI on exports in the coastal and central regions but negatively insignificant effect on exports in the western regions with coefficients of lnFDI 0.12%, 0.08% and -0.012 respectively. Sun (2001) confirmed again that FDI in China has positive and significant effects on China’s export expansion, but the effects can not be found in western provinces.

There are more similar papers (Wang, Buckley and Clegg, 2002; Zhang, 2006; Zhang, 2007) also tested this relationship in China. And all the evidences confirm the positive role of FDI in China’s export. Although there is positive relationship between FDI and export as we have reviewed before, however, the increased FDI and export may not always good for Chinese economy. For example, Zhang (2007) said more than half of China’s exports are not generated by domestic owned firms but by foreign corporations. "Made in China" can be found everywhere in the U.S., UK and many other countries, but it does not mean "Made by China". Wang, Buckley and Clegg (2002) found that foreign invested firms generate less local value added per unit of output than do domestic owned firms when exporting. Wang, Buckley and Clegg (2002) also documented most of the manufacturing exports are not capital and technology intensive but labor intensive, and even in labor intensive products, the value added for China is quite small. 

4 Model 
In the empirical analysis, I will follow the standard methodology in the literature review to examine the linkage between inward FDI and host export across 4 main municipalities and 22 provinces of China for the period from 1992 to 2009 (see list of provinces in Appendix 2). The total export of a province is modeled as a function of FDI and other explanatory variables. Following Zhang and Song (2000) and Sun (2001), we construct the regression as follows:
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Like most studies which have been detailed in the previous section, both the log – linear model and lag structure are also used in this paper. The reason why we use the lag structure here is to reduce endogeneity, that is, to decrease potential causality among variables. Also, when we receive investment this year, the effects of it on export do not show immediately because the processes modernization of production facilities, dissemination of new production technologies, or other changes requires time (Leichenko and Erickson, 1997).  Although the first - order lag structure may not so accurate, the period for this study (17 years) is not quite long and the use of a simple lag approach is enough. 
The first two independent variables, FDI and GDP, are widely used by other studies when testing export. The coefficient on 
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 is of particularly interest, which shows the short-run elasticity of export with respect to FDI and indicates the impact of FDI in previous year on the export performance in the next year.  This study expects the coefficient of 
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 is positive and statistically significant. Many studies also included the variable GDP when they examine the relationship between FDI and export. Zhang and Song (2000) said that GDP could indicate both the overall economic performance and export performance of a province. Because of the imbalance development between coastal and inland areas, the economic environments will be also quite different. Thus, we also expect the effect of GDP on China’s exports is positive and significant.

In addition to FDI and GDP, we add three more variables which are not widely tested. The consumer price index is defined as a measure of the average change over time in the prices paid by urban consumers for a market basket of consumer goods and services (United States Bureau of Labor Statistics). CPI in different provinces reflects different consumption abilities which shows economic environment indirectly.  It is also closely related to inflation. The coefficient of it shows different economic environments and inflations between coastal areas and inland areas will have different impacts on exports. Hence, we also expect this is positively related to export especially when we do researches at the provincial level

We have seen that most of foreign direct investment in China is aimed to the low-cost labors in the literature review (Sun, 2001; Wang, Buckley and Clegg 2002; Zhang, 2007). How many people are in the province and how these people educated may also contribute to export a lot. That is the reason why we add variables enrollment in regular secondary schools and population in each province for each year. For example, it is well known that there are quite a lot of clothes factories in Guangdong and all the workers there are almost less educated. Moreover, not all of the workers are natives, some of them even come from inland provinces and can not find job with less education.  This kind of foreign direct invested factories offer many jobs for many people who less educated so that total exports increase. Thus, we expect that the decrease in EIR will lead to increase in total exports, in other words, people educated less will bring more exports. We also expect the coefficient of 
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 in different provinces would be significant but positive. 

At last, time dummies are used to capture the ongoing growth trend in China over the period of our study and to capture events that are common to all provinces in a particular year, for example the Asia crisis in 1997. Also, we add dummies for every province to control for events that happened in a particular province may affect exports.

5 Empirics 

5.1 Data description 

The data set that is used in this paper which contains data from 4 central municipalities and 22 provinces for the period 1992 to 2009. All the data come from the statistical office of China. After 1992, both FDI and export increased dramatically and this year is also the start of second stage of FDI in China, so it is a good starting point. 
We use six variables total exports, foreign direct investment, GDP, consumer price index, enrollment in regular secondary schools, and population.  The value of exports, FDI, and GDP are expressed in U.S. dollar. CPI is in percentage. Enrollment in regular secondary schools and populations are in person. In the regressions, all of the variables are in natural logarithm. Log allows a better interpretation and it seems more reasonable. The log regression could predict the probability of occurrence of an event. All independent variables are lagged by one year, that is, the independent variables are always one year before the dependent variable
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. It is possible to minimize the potential causality problem in the regression analysis as we have mentioned before. For example, if the year for FDI is 1996, the corresponding exports should be 1997. That is also the reason why we only have 438 observations for the variable
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 but the total original observations are 468. Table 1 shows all the general statistics for all the variables, in which contains the number of the total observations, mean, standard deviation, minimum and maximum number for each variable.  
                                                                  Table 1

                                      Summary statistics for all the variables

	Variable
	Observations
	Mean
	Std. Dev.
	Min
	Max
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	15.297
	1.644
	10.822
	19.817
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	467
	11.300
	1.808
	0.693
	14.745
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	468
	7.985
	1.169
	3.505
	10.584
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	468
	4.654
	0.0658
	4.569
	4.865
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	468
	5.123
	1.188
	1.0296
	6.826
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	468
	8.152
	0.838
	5.432
	9.344


Note: observations, mean, standard deviation, minimum and maximum for all the variables.
5.2 Empirical results
Three regressions are estimated in total. Regression 1 is an aggregate estimation with all provinces. Then I split the sample into coastal and inland provinces and estimate regression 2 and 3 respectively.

Table 2 shows the regression with aggregate data covering different determinants of China’s exports. It contains five explanatory variables
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 and two dummies
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The coefficient for 
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 is slightly positive but not significant. Although it is positive, the result is still not the same as we have expected. The possible reason may be we put all the provinces together. It is well known that the imbalance FDI and export between coastal areas and inland areas. Wei, Liu, Parker and Vaidya (1998) mentioned that the coastal areas have attracted a dominant proportion f FDI. Then we could assume that this imbalance affects the result for aggregate data a lot and we will see how it happens in the regressions when we separating coastal and inland areas later. 

GDP, however, affects China’s exports positively and significantly. Each 1% increase in GDP leads to 1.355% increase in exports. The positive and significant coefficient suggests that export performance will be better when the overall economic performance becomes better. This conclusion is also supported by the study from Zhang and Song (2000). 

It is interesting to add the variables  
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 when we analyzing China’s export. But the coefficient of  
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 is negative and insignificant, and this result is not the same as what we have expected.  Wang, Buckley and Clegg (2002) said overseas China’s capital has contributed a lot to the export of labor intensive goods. Then the total population and people enrolled in regular secondary schools should also have strong impacts on total exports. From table 2, we can see that the effects of EIR on exports are not significant, which is contrary to our expectation. Unfortunately, 
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 is also not consistent with our expectation with slightly positive but not significant coefficient. The main reason for the insignificant results from these three variables may be the imbalance exports between coastal and inland provinces.
Table 2 

	Determinants of China’s export
　
	Aggregate data

	VARIABLES
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	1.355***

	
	(0.475)
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	-0.349

	
	(1.021)
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	0.0842

	
	(0.0978)
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	0.0472

	
	(0.361)

	Observations
	438

	R-squared
	0.887

	Number of provinces
	26


Note: Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1

Time and province dummies are used in the regression.

After testing China’s export as a whole, we would like to divide all the provinces into two groups, coastal and inland provinces, and then have a look at how the same explanatory variables affect total export in these two different areas. Table 3 gives an overview of the results from the two groups. Column 1 shows the coastal group, and column 2 indicates inland group.

Column 1 from table3 shows results from 11 coastal provinces.  The coefficient of
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, the most important variable we concentrate on, is positively significant. In coastal regions, 1% increase in FDI could bring about 0.212% increase in total export, but the coefficient of FDI in aggregate data is not significant. This result tells us that the relationship between inward FDI and export in China are more intensive in coastal areas. The same result also confirmed by Sun (2001).
GDP, again, is highly positive and significant in coastal regions. Each 1% increase in GDP leads to 2.273% increase in export here. Compared with the coefficient 1.355 when testing aggregate data, GDP has stronger impact on export in coastal areas than see all the provinces as a whole. In the late 1980s, several coastal cities established as economic zone and encouraged opening to outside. Because of geographical and economic reasons, they develop earlier and quicker than other areas. Thus, the economic performance here will also be far better and contributes more to their export performance.

Although 
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 is not significant here, it is not positive like in aggregate data but negative as we have expected. In coastal areas, CPI and population, again, are not significant. The possible reason for these three variables may be different sources of FDI. As we have mentioned before, western countries invest in China for market-seeking and Asia countries is efficiency-seeking. Not all the FDI from different countries would make use of many low cost labors. Thus, these different sources of FDI will make numbers of people and educated people not so intensive to export. 
The second column in table 3 contains results from those 15 inland provinces. In this kind of areas in China, they receive less foreign direct investment. However, we still would like to see how exactly the FDI and also other explanatory variables affect the total exports. 

FDI has no strong effect on total export this time. The result indicates that the relationship between FDI and total export in inland areas is not significant and even negative. Inland provinces are not as open as coastal ones because of geographical features and other economic reasons, so that they receive less investment and export less. And FDI is not their main method to develop. Wei, Liu, Parker and Vaidya, (1998) reinforced that inland areas do not have the advantage of relatively lower labor costs and attract more FDI by enhancing other regional characteristics such as R&D manpower. Because of the positive and significant impact of FDI on export in coastal areas and negative and insignificant impact of FDI on export in inland areas, we could easily understand now why the coefficient of FDI on aggregate data is positive but insignificant. 
The coefficient of 
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 here is positive but insignificant. GDP in inland areas did not affect their export a lot. Contrary to the coastal provinces, the coefficient of
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is positively significant.1% increase in people enrolled in regular secondary schools brings 0.238% increase in total export. Because inland areas do not rely on FDI and export and do not have so many cheap labors, the way for them to export will be quite different from the coastal provinces, for example, R&D. Hence, the effect of 
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 on exports will be quite different. The coefficients of 
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are still not significant and the possible reason may be these areas are not so open and export not much. 
Table 3

	Determinants of Chinese exports (coastal and inland provinces)

　
	Coastal provinces
	Inland provinces

	VARIABLES
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	0.212**
	-0.0591

	
	(0.0870)
	(0.0488)
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	2.273***
	0.523

	
	(0.378)
	(0.579)
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	-2.577
	1.484

	
	(1.423)
	(1.091)

	
[image: image54.wmf]j

t

EIR

)

1

(

ln

-


	-0.435
	0.238**

	
	(0.422)
	(0.0943)
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	-0.647
	-0.260

	
	(1.050)
	(0.210)

	Observations
	187
	251

	R-squared
	0.947
	0.901

	Number of code
	11
	15


Note: Robust standard errors in parentheses    *** p<0.01, ** p<0.05, * p<0.1
Time and province dummies are used in both regressions.
6 Conclusion

This paper focuses on investigating the role of FDI on China’s export across 4 central municipalities and 22 provinces for the period 1992 to 2009. To illustrate the important relationship between these two, we also add other special explanatory variables into the regressions. The evidence shows that FDI has positive but insignificant effect on total export. After dividing provinces into coastal and inland groups and then testing them separately, in the coastal group the impact is positively significant and 1% increase in FDI could bring about 0.212% increase in total export. And the evidence shows that FDI affects total export in inland provinces negative and insignificant. By combining the phenomenon in coastal and inland provinces, we could understand the positive and insignificant effect on total export. The final findings support the widely held belief that FDI affects export positive and significant in coastal provinces of China. 
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8 Appendixes 

Appendix1   Total export and FDI in China for the period from 1992 to 2009 
	year 
	Total exports (millions of U.S.dollar)
	Total FDI 

(millions of U.S. dollar)

	  1992
	84,940
	11,007

	  1993
	90,970
	27,515

	  1994
	121,047
	33,767

	  1995
	148,797
	37,521

	  1996
	151,050
	41,725

	  1997
	182,790
	45,257

	  1998
	183,760
	45,463

	  1999
	194,791
	40,390

	  2000
	249,203
	42,100

	  2001
	266,098
	48,800

	  2002
	325,596
	55,000

	  2003
	438,228
	53,500

	  2004
	593,326
	60,600

	  2005
	761,953
	60,300

	  2006
	968,936
	63,000

	  2007
	1,217,776
	74,800

	  2008
	1,430,693
	92,400

	  2009
	1,201,612
	90,000


Appendix 2   List of provinces

	Coastal provinces
	Inland provinces

	Fujian 
	Anhui 

	Guangdong 
	Beijing

	Guangxi 
	Chongqing 

	Hainan 
	Guizhou 

	Hebei 
	Heilongjiang 

	Jiangsu 
	Henan

	Liaoning
	Hubei

	Shandong
	Hunan

	Shanghai
	Inner mongonlia 

	Tianjing
	Jiangxi

	Zhejiang
	Jilin

	　
	Shanxi

	　
	Sichuan

	　
	Tibet

	　
	Yunnan
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