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Abstract Through an analysis of the effects of Guangdong on exports from other

provinces, this paper examines China’s interregional relationships regarding

exports. We utilize provincial level data from 1998 to 2008 and apply the system

GMM to estimate an empirical model derived from the gravity equation. The results

indicate that Guangdong significantly crowds out exports from other provinces.

Coastal provinces are less affected than their non-coastal counterparts. In coastal

areas, the displacement effect on the Yangtze River Delta is less than that on the Pan

Bohai Rim. Further research reveals that the improvements in service industries,

labor productivity, capital-labor ratio, and agglomeration of manufacturing indus-

tries have significantly reduced export competition. Additionally, a province with a

larger market potential or a lower degree of market disintegration is less affected by

Guangdong’s export competition.

Keywords Export competition � Industry agglomeration � Market potential �
Market disintegration

1 Introduction

In China, industrial development displays several worrying trends. First, firms

congregate at the low-end of the value chain, putting the whole country in a
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disadvantageous position. Second, there is a high degree of similarity in industrial

structure between regions, leading to redundant production capacity. Third,

resources of real sectors are shifting toward speculative activities, resulting in

industrial hollowing-out. These facts are puzzling. In a large country, regions should

specialize in different areas given that their resource endowments are not identical.

However, this is not the case in China. With regard to this situation, we attempt to

conduct a quantitative analysis from the perspective of exports. We particularly

want to know what type of relationship exists between regions regarding exports—

substitute or complementary.

We will examine interregional competition in exports by analyzing Guangdong’s

impact on exports of the other provinces. The reason for choosing Guangdong is

obvious. Guangdong is the largest exporter in China. In 2009, it had three quarters

more exports than the second largest exporter, Jiangsu. Guangdong also had an

export dependence ratio of 82 % from 1996 to 2009, much higher than the national

average of 39 and 59 % for Shanghai, which had the second highest ratio.

We hope our work will make sense in three aspects. First, it offers a new

perspective on the analysis of the interregional relationship in economic develop-

ment. The literature on fiscal decentralization believes that China’s 1994 tax-sharing

reform gives the local governments incentives to ‘‘compete for growth.’’ Following

this logic, we further investigate whether interregional competition exists not only

in the domestic market but also in the global market. Second, the study of

interregional relationships with respect to exports provides a way to discern the

evolution of industrial structures of different regions. A substitute relationship may

suggest that regions have similar industrial structures, while a complementary

relationship may imply that each region enjoys a different comparative advantage.

Third, this work adds new elements to earlier research on the cause of China’s

export growth. China’s export expansion results from competition at two levels:

competition between China and other countries, and competition between regions

within China. A large body of literature emphasizes the former type of competition

but we will focus on the latter.

The rest of this paper is organized as follows: Sect. 2 reviews the literature, Sect.

3 presents the data and summary statistics, Sect. 4 discusses the estimation strategy

and results, Sect. 5 and 6 offer an extended analysis and robustness check, and the

last section is the conclusion.

2 Literature Review

Three strands of literature are of particular relevance to our research topic. The first

strand of literature is on fiscal decentralization in China. We want to know whether

interregional competition induced by fiscal decentralization also extends to the

global market via export. The second one is on market segmentation in China. We

will explore if the heavy reliance on foreign demand induced by market

disintegration has intensified export competition between regions. The third one

is on industry agglomeration in China. We are going to inquire, along with industry

agglomeration, whether ‘‘domestic trade’’ substitutes for ‘‘international trade’’ to
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some extent so that the inland provinces have a lower degree of dependence on

exports than coastal areas.

2.1 Fiscal Decentralization and Export

The literature on fiscal federalism has frequently been cited to explain China’s

growth miracle (Qian et al. 1999, pp. 1085–94; Jin et al. 2005, pp. 1719–42).

According to this literature, the interregional competition induced by fiscal

decentralization is the key to explaining China’s rapid economic growth. However,

while this institutional arrangement provides impetus for economic growth, it also

produces side effects of different types, such as ever-increasing income disparity,

shortage of public goods, redundant production capacity, similarity in industrial

structure, etc. (Zhang 2006, pp. 713–26). Along this strand of literature, we go on to

ask if interregional competition induced by fiscal decentralization exists not only in

the domestic market but also in the global market.

2.2 Market Disintegration and Export

Young first pointed out that China’s incremental reform would lead to fragmen-

tation of the domestic market (Young 2000, pp. 1091–35). Since then, a large body

of literature has emerged on this issue. Some scholars believe that domestic market

disintegration has been worsening since the reform and opening-up of China

(Poncet 2003, pp. 1–21). The opposite view argues that market disintegration has

been alleviated (Xu 2002, pp. 116–33; Bai et al. 2004, pp. 29–40). Utilizing

industrial level data, Zhang et al. study the effect of market disintegration on

China’s exports. Their research shows that firms in a segmented market are more

inclined to export (Zhang et al. 2010, pp. 29–41). In a theoretical research, Zhu et al.

drew the same conclusion. They claim that because a disintegrated domestic market

renders economies of scale impossible, firms have to resort to the external market.

As a consequence, China’s total exports grow very quickly (Zhu et al. 2005,

pp. 68–76). The idea that domestic market disintegration compels firms to export

has direct relevance to our research. However, we want to go further: if market

disintegration is an underlying cause of China’s export growth, do the provinces

compete with each other in exports?

2.3 Industry Agglomeration and Export

Chen and Xu present evidence that agglomeration of the manufacturing industry in

China is underway. They also indicate that agglomeration mainly occurs between

coastal and non-coastal regions, while diffusion mostly takes place within the

coastal regions (Chen and Xu 2008, pp. 104–16). Pan and Li show that coastal

development has very small spillover effects on non-coastal development. The

primary reason is that these two areas have few industrial linkages. Compared with

the inland provinces, there is a strong industrial linkage between the coastal areas.

From this literature, we know industry agglomeration of the eastern regions is a

major trend. Yet due to a lack of industrial linkages, the coastal regions fail to drive
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non-coastal development (Pan and Li 2007, pp. 68–77). Based on these studies, this

paper intends to address the following questions: do the spatial characteristics of

industry agglomeration affect the geographic distribution of exports? Moreover,

does the fact that coastal regions enjoy much closer industrial linkages while having

weaker linkages with inland areas imply a difference between intra-coastal

relationships and coastal-inland relationships?

To investigate interregional relationships concerning export, we will use export

data at the provincial level to carry out empirical studies. Our work contributes to

existing literature in three aspects. First, we take the lead in utilizing the gravity

model to explore the interregional relationships regarding export, which provides a

new perspective for understanding regional economic relations. Second, it explores

the effects of industrial structure, labor productivity, factor endowment, and

industry agglomeration on interregional relationships with respect to exports. Third,

the impact of market potential and market disintegration on this relationship is also

discussed.

3 Empirical Model, Variables and Data

In physics, the gravity between two objects is positively correlated to the product of

their mass and is inversely correlated to their distance (Bergstrand 1985, pp. 474–

81; Feenstra et al. 2001, pp. 430–47; Redding and Venables 2004, pp. 53–82).

Inspired by this law, we have the gravity model in international trade empirical

studies, from which we build our export equation:

ln EXPijt ¼ ln EXPGDjt þ ln GDPPAIRijt þ ln PERGDPPAIRijt

þ ln AREAPAIRijt þ ln DISij þ eijt

; ð1Þ

In Eq. (1), i represents an exporting province, j is an importing country, and t the

year. EXPij stands for the export of province i to country j; EXPGDj for the export of

Guangdong to country j; GDPPAIRij represents the product of the real GDPs of the

trading partners; PERGDPPAIRij represents the product of their real GDPs per

capita; AREAPAIRij stands for the product of their land areas, and DISij for the

distance between them; e represents the random error.

We utilize provincial export data sorted by destinations to carry out empirical

studies. Due to data limitation, our sample is confined to the exports of 26 provinces

in China to nine countries during the period from 1998 to 2008: Australia, Canada,

France, Germany, Italy, Japan, the United Kingdom, the United States, and Russia.1

In addition to Tibet, the export sources exclude Jilin, Hubei, and Guizhou. Due to

lack of data, the export destinations preclude Southeast Asian countries, though this

region is an important market for China’s export products. Considering the

complication of entrepôt trade, we also do not take into account exports to Hong

Kong. Finally, we get a sample with balanced panel data, which should have 234

1 These nine countries are big economies and leading importers in the world. More importantly, these

countries are China’s major trading partners. In addition, during the whole sample period, China’s

position in the imports of these nine countries has been enhanced all the way.
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cross-sections ðij ¼ 26 � 9Þ. However, the actual cross-sections come to 231, as

export data for Inner Mongolia to Australia and Fujian and Ningxia to Russia are

unavailable. Our specification for the variables in Eq. (1) is as follows:

ln_EXP = ln(export/cpi). export is the export volume (in USD10,000) of a

province to a foreign country, taken from provincial statistical yearbooks; cpi is the

consumer price index (1998–2008, 2000 as the base year) which comes from BLS

Data Series.

ln_EXPGD = ln(exportGD/cpi). exportGD is the export volume (in USD10,000)

of Guangdong to a foreign country, quoted from Guangdong’s statistical yearbooks.

ln_GDPPAIR = ln(expGDP*impGDP). expGDP is the real GDP of a province

(USD 100 million, with 2000 as the base year), quoted from provincial statistical

yearbooks; impGDP is the real GDP for a country (USD 100 million, 2000 as the

base year), quoted from the WDI.

ln_PERGDPPAIR = ln(expPERGDP*impPERGDP). expPERGDP is the real

GDP per capita of a province (USD, 2000 as the base year), quoted from provincial

statistical yearbooks; impPERGDP is the real GDP per capita of a country (USD,

2000 as the base year), quoted from WDI.

ln_AREAPAIR = ln(expAREA*impAREA). expAREA is the land area of a

province (square kilometers), quoted from Ministry of Commerce; impAREA is

the land area of a country (square kilometers), quoted from the WDI.

ln_DIS = ln(DIS). DIS is the distance between the importing country and the

exporting province (kilometers). We divide the distance between a province and a

country into two parts: domestic and international. The former is the distance

between a province’s capital city and its nearest port, which is determined by the

shortest railway mileage and transportation time.2 The latter is defined as the

maritime voyage (kilometers) between China’s port and the importing country’s

representative port. This is calculated by a maritime voyage measuring software

(PortWorld Distance Calculator).

Descriptive statistics for the variables above are given in Table 1.

4 Estimation Results

We employ the generalized method of moments (GMM) to estimate the empirical

model. There are two reasons for choosing this method: first, the sample has many

cross-sections but only covers a short time period, and the GMM is suitable for

handling this kind of data; second, among the explanatory variables, a country’s

imports from Guangdong, the product of the real GDPs and the product of real

GDPs per capita are all endogenous. When it is hard to find instrumental variables

from outside the model, GMM becomes a feasible method to address endogeneity

(Arellano and Bond 1991, pp. 277–97). DIF-GMM means estimating the following

2 The nearest port to Hebei is Tianjin rather than Qinhuangdao, and the nearest port to Jiangsu is

Shanghai rather than Lianyungang. Using Qinhuangdao and Lianyungang as the respective ports of Hebei

and Jiangsu makes no difference.
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difference equation using instrumental variables, when the moment condition

E½Xi;t�kMei;t� ¼ 0 ðk� 2Þ is satisfied:

Dyi;t ¼ a0DXi;t þ Dei;t; ð2Þ

When the moment condition is satisfied, the lagged terms of the endogenous vari-

ables for two periods or more ðXi;t�k; k� 2Þ are qualified instrument variables of

the differenced Eq. (2).

SYS-GMM is an even more effective method of estimation than DIF-GMM

(Arellano and Bover 1995, pp. 29–51; Blundell and Bond 1998, pp. 115–43;

Roodman 2009, pp. 86–136). The SYS-GMM introduces a level equation in

addition to the differenced equation:

yi;t ¼ a0Xi;t þ ui þ ei;t: ð3Þ

As long as the moment condition E½DXi;t�kðui þ ei;tÞ� ¼ 0 ðk ¼ 1Þ is satisfied, the

differenced terms of the lagged endogenous explanatory variablesðDXi;t�k; k ¼ 1Þ
are proper instrumental variables of the level Eq. (3).

We employ SYS-GMM in the empirical research, given its merits of estimation.

In model specification, we treat Guangdong’s export to a country, the product of the

real GDPs and the product of real GDPs per capita as endogenous variables, while

the product of the land areas and distance are treated as exogenous variables.

4.1 Baseline Results

The estimation results of Eq. (1) using SYS-GMM are presented in Table 2. In the first

column, we find that two variables, the product of the real GDPs and the product of real

GDPs per capita of the importer and the exporter, are positive and significant, while the

other two variables, the product of the land areas of trading partners and the distance

between them, are negative and significant. These results coincide with the theoretical

prediction. Guangdong’s export (ln_EXPGD), our prior concern, has a significant and

negative coefficient, implying that Guangdong’s exports produce ‘‘crowding-out’’

effects on the other provinces. Keeping other variables constant, exports of the other

provinces will decrease 0.6 % for every 1 % increase in Guangdong’s exports to the

nine countries involved in our research.

In order to ascertain the influence of Guangdong on exports of different areas (source of

export, SE), we add interaction terms of a regional dummy and Guangdong’s export in the

Table 1 Descriptive statistics

Variables Observations Average S.D. Min. Max.

ln_EXP 2463 9.16 2.08 0.65 15.19

ln_EXPGD 2574 12.69 1.30 8.89 15.64

ln_GDPPAIR 2574 15.54 1.45 10.98 19.78

ln_PERGDAPAIR 2574 17.00 1.06 13.30 19.64

ln_AREAPAIR 2574 26.17 2.14 21.14 30.93

ln_DIS 2574 9.26 0.73 7.47 10.07
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next four columns. In the second column, we include interaction of Guangdong’s exports

and the coastal dummy (coastal = 1 if it is coastal, otherwise 0) and then find a positive

coefficient; however, the significance level is only 10 %.3 This indicates that the impacts

of Guangdong on coastal and inland provinces are different. On the other hand, the effects

of Guangdong on different coastal provinces should also be different, as the significance

level is only 10 %. To verify this assertion, we interact Guangdong’s export with the

dummy variables of the Yangtze River Delta (for Jiangsu, Zhejiang, and Shanghai,

yzr = 1, otherwise 0), and the Pan Bohai Rim (for Beijing, Tianjin, Hebei, Liaoning, and

Shandong, pbr = 1, otherwise 0), respectively. Both interaction terms are positive, but

only the former is significant. According to the estimated coefficients, we find that

compared with the other provinces, the Yangtze River Delta suffers 30 % less crowding-

out effects than the other provinces. The Pan Bohai Rim shows no such difference.

Finally, we discuss whether Guangdong’s exports affect the neighboring

provinces differently. Thus, we introduce an interaction term of Guangdong’s

export and the dummy variable of the neighboring provinces (for Fujian, Jiangxi,

Hunan, Guangxi, and Hainan, gdng = 1, otherwise 0). This interaction term is

positive but insignificant.

4.2 The Difference of the Effects of Guangdong

Here, we further discuss the effects of Guangdong by including interaction terms of

Guangdong’s export and provincial dummy variables. During 1998–2008, the

ranking of export-GDP ratio is as follows: Guangdong (84 %), Shanghai (64 %),

Tianjin (48 %), Jiangsu (39 %), Beijing (37 %), Zhejiang (36.5 %), Fujian (34 %),

Liaoning (21 %), and Shandong (18 %). Except Guangdong and Fujian, they are all

located in the Yangtze River Delta and the Pan Bohai Rim.4 Now, we study the

influence of Guangdong’s exports on these provinces or municipalities and present

the estimation results in Table 3.

First, we consider the Yangtze River Delta Provinces (columns one, two, and

three). They all suffer weaker crowding-out effects than the other provinces.

Compared with the other provinces, Zhejiang is 25 % lower, Jiangsu is 83 % lower,

and Shanghai even benefits from Guangdong’s export expansion. However, results

are different for the Pan Bohai Rim Provinces (columns four, five, six, and seven).

Compared with the other provinces, the crowding-out effect on Tianjin and

Shandong is lower, the former being 18 % lower and the latter being 7 % lower, but

there exists no difference between Beijing or Liaoning and the other provinces.

Table 2 has shown that in the coastal provinces, the crowding-out effects of

Guangdong’s exports are weaker on the Yangtze River Delta, while stronger on the

Pan Bohai Rim, which is again proven by the results in Table 3. The interaction

term of Fujian and Guangdong’s export is significantly positive (column 8).

Numerically, Fujian suffers 17 % less crowding-out effects than the other provinces.

Except for these coastal provinces, we also pay particular attention to Sichuan, the

3 Besides Guangdong, coastal regions include the Pan Bohai Rim (Beijing, Tianjin, Hebei, Liaoning, and

Shandong), the Yangtze River Delta (Jiangsu, Zhejiang, and Shanghai) and Fujian, Guangxi, and Hainan.
4 Although Hebei is in the Pan Bohai Rim, its export-GDP ratio is only 8 % during 1998–2008.

Export Competition in China 627

123



largest exporter in the non-coastal areas. In column nine, the estimation result shows

that, compared with the other provinces, Sichuan suffers an 8 % higher crowding-

out effect, which coincides with the evidence in Table 2 that the inland provinces

encounter stronger crowding-out effects than the coastal provinces.

5 Extensions

5.1 Factors Affecting the Effects of Guangdong

In this part, we ponder which factors have led to the difference between the effects

of Guangdong. Industrial structure is our first concern in that it directly determines

export product composition and inevitably affects the interregional relationships

with respect to export. Labor productivity, resource endowment, and manufacturing

agglomeration are three other factors we need to take into account, as they are

crucial determinants in trade pattern. Correspondingly, we introduce four variables

into our model: the ratio of the tertiary industry in regional GDP (Ter), regional

wage level (Wg), regional capital-labor ratio (K/L), and the proportion of

manufacturing industry in fixed assets investment (Ms). They are proxy variables

for industrial structure, labor productivity, factor endowment, and manufacturing

agglomeration, respectively.5

We first calculate the relative value of these four variables of the other provinces

to Guangdong, based on which 1, 0, or -1 is assigned. Taking Shanghai as an

example, Tersh is its tertiary industry ratio, Tergd is Guangdong’s tertiary industry

ratio, and Rtersh is the ratio of these two ratios. Define

Drtersh ¼
1;Rtersh [ 1:05

0; 0:95�Rtersh� 1:05;

� 1;Rtersh\0:95

8
><

>:
ð4Þ

Other indicators are defined similarly. The results of the estimation including these

variables are presented in Table 4. In the first column, the tertiary industry ratio,

though positively correlated, is not statistically significant. This may be because the

major part of the tertiary industry is untradeable. Labor productivity and regional

export have a significant positive correlation, which is consistent with the classical

trade theory that labor productivity is an underlying determinant of comparative

advantage and trade pattern. The capital-labor ratio has an insignificant positive effect.

Manufacturing agglomeration has a significant positive effect on regional export,

indicating that a more agglomerated manufacturing industry is more competitive.

We now introduce the interaction terms of these variables and Guangdong’s

exports in the model. In column two, the tertiary industry ratio has a significant

negative coefficient, which implies that the development of the tertiary industry

helps decrease the dependence on exports. Its interaction term with Guangdong’s

5 The author is grateful to Haojie Shan at Shenyin & Wanguo Securities for data of provincial capital

stock (Shan 2008, pp. 17–32). Labor in capital-labor ratio refers to the employed population at the end of

the year.
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exports has a significant positive coefficient, suggesting that the development of the

tertiary industry may alleviate the negative impact of Guangdong’s exports.

In column three, labor productivity has a significant positive coefficient for its

interaction term with Guangdong’s exports, but its own coefficient is significantly

negative. The latter result does not meet with our expectation, which may be caused

by the multicollinearity between labor productivity and the interaction term. In

column four, we keep the interaction term only and it remains significantly positive.

This suggests that improving labor productivity will ease the pressure of export

competition from Guangdong.

In column five, possibly due to the multicollinearity, capital-labor ratio and its

interaction term with Guangdong’s exports are both insignificant. In column six,

where we drop the capital-labor ratio, the interaction term is significantly positive,

indicating that improving the capital-labor ratio will alleviate the pressure of export

competition from Guangdong. The relative increase of capital in the endowment

structure will promote production and export of capital-intensive and high-tech

products, thus avoiding vicious competition in labor-intensive and low value-added

commodities.

Columns seven and eight explore the impact of manufacturing agglomeration on

the effects of Guangdong’s exports. Manufacturing agglomeration and its interac-

tion term with Guangdong’s exports are both insignificant. In column eight, we keep

the interaction term only, which has a significant and positive coefficient. This

provides evidence that provinces with a higher degree of manufacturing agglom-

eration will face less pressure from Guangdong’s exports. When the manufacturing

industry is more agglomerated, enterprises will have a better chance to utilize

economies of scale and linkage effects between industries, thus reducing average

costs and strengthening their export advantage.

We rank and score the 26 provinces under investigation with each of these four

indicators: the tertiary industry ratio, the labor productivity level, the capital-labor

ratio, and the degree of manufacturing agglomeration. We then aggregate their

scores.6 Shanghai ranks the highest, followed by Tianjin, Beijing, Jiangsu, Qinghai,

Zhejiang, Ningxia, and Fujian. They are just the provinces or municipalities that are

less negatively affected by Guangdong’s exports, with the exceptions of Beijing,

Qinghai, and Ningxia. Qinghai and Ningxia rank high, primarily because their smaller

economy and population lead to higher levels of tertiary industry ratio, average wage,

and manufacturing agglomeration. Although ranking third, Beijing performs poorly

with respect to manufacturing agglomeration (ranking 19th), which partly explains

why it encounters a stronger crowding-out effect than its coastal counterparts.

5.2 Market Potential, Market Disintegration, and the Effects of Guangdong

We also pay attention to two more factors that appear frequently in the literature:

market potential and market disintegration. Market potential of a province is defined

as (Harris 1954, pp. 315–48):

6 Take average wage for example, Shanghai, Beijing, Zhejiang, Tianjin, and Jiangsu rank the top five,

with scores of 1, 2, 3, 4, and 5 respectively.
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MPjt ¼
X

r 6¼j

ðYjt=Djj þ Yrt=DrjÞ; ð5Þ

In formula (5), j represents a province, r is j’s neighboring province, t represents

year, Yjt is the real GDP of j, Yrt is the real GDP of r, Djj is the distance within

province j,7 and Drj represents the distance between capital cities of r and j. With

regard to measuring the degree of market disintegration, we employ the

methodology adopted by Lu and Chen, and update their data to the year of 2008

(Lu and Chen 2009, pp. 42–52).

The results of estimation are shown in Table 5. Column one is identical to that in

Table 2. In column two, we introduce the variable MP indicating market potential,

whose coefficient is positive and significant. This suggests that the larger a province’s

market potential is, the greater its export will be. This result, to a certain extent,

supports the so-called home market effects of China’s exports, namely the larger the

size of the domestic market, the greater the potential for the export expansion. In

column three, we introduce the variable SEG reflecting market disintegration in the

model. Its coefficient is negative but not significant. In column four, we introduce both

market potential and market disintegration into the model. The market potential

remains positive. However, the coefficient of market disintegration becomes positive

(with significance level of 25 %), indicating that market disintegration could boost

regional export growth provided that market potential is controlled. This coincides

with the findings that market disintegration stimulates regional export expansion (Zhu

et al. 2005, pp. 68–76; Zhang et al. 2010, pp. 29–41). In column five, we add the

interaction term of Guangdong’s export and market potential, whose coefficient is

positive and significant, showing that the greater market potential a province has, the

less it suffers from Guangdong’s export competition. The figures imply that when the

market potential is higher than 4.9, the crowding-out effects of Guangdong’s export

disappear. During the period of 1998–2008, only Shanghai exceeded this threshold

(with a value of 5.12), which means that Shanghai actually benefitted from

Guangdong’s export expansion. This again coincides with the results of Table 3.

The other provinces with higher market potential are (in descending order): Jiangsu

(4.7), Zhejiang (4.6), Tianjin/Beijing/Shandong (all 4.5), and Fujian (4.1). Except for

Beijing, all these provinces are found less negatively affected by Guangdong’s

exports. In column six, we introduce both market potential and the interaction term

with Guangdong’s exports into the model. The interaction term is still positive, but the

coefficient of market potential is negative, with both of them being insignificant. This

may be caused by the multicollinearity between market potential and the interaction

term. In column seven, we introduce the interaction term of market disintegration and

Guangdong’s exports. The coefficient of this term is negative. This suggests that the

more disintegrated a province’s market is, the greater the negative impact it suffers

from Guangdong’s exports. In column eight, we introduce market disintegration and

the interaction term to the model. The interaction term is still negative and significant,

and market disintegration remains positive with a significance level of 10 %.

7 The distance within a province is 2/3 of its geographic radius: Djj=2=3 �
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Areaj=p

p
, and the area is the

land area of a province (Reading and Venables 2004, pp. 53–82).
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6 Robustness Check

In this section, we conduct a robustness check. As a comparison, Table 6 duplicates the first

column of Table 2. In the second column, we adjust the SYS-GMM instruments.

Considering the endogeneity of the core explanatory variable, Guangdong’s exports

(ln_EXPGD), we add the product of real GDPs for Guangdong and the importer

(ln_gdimpGDPPAIR) as well as the product of their real GDPs per capita

(ln_gdimpPERGDPPAIR) as GMM instruments (gmmstyle). We also include the product

of the land areas of Guangdong and the importer (ln_gdimpAREA), and their distance

(ln_DISGD) as general instruments (ivstyle). However, this adjustment does not change the

results, with the crowding-out effects of Guangdong’s exports still being significant.

All preceding regressions have been done with SYS-GMM, and now we turn to IV

analysis. First, in column three, we employ instrumental variables to test the baseline

results of the first column. Since most explanatory variables are constant over time, we

apply random effects estimation (GLS) and then random effects instrumental variables

estimation (G2LS) to the model. The endogenous variable is Guangdong’s exports

(ln_EXPGD), and its instruments are the four instrumental variables in the second

column. The Hausman test supports the results of the G2LS estimation. The coefficient of

Guangdong’s exports remains negative, thus confirming again the crowding-out effects of

Guangdong’s exports. In columns four and five, we assess whether Guangdong’s exports

have different effects on the Yangtze River Delta (yzr) and the Pan Bohai Rim (pbr).

Compared with the third column, the new model adds the interaction terms of

Guangdong’s exports and the dummy variables of the Yangtze River Delta and the Pan

Bohai Rim respectively. The endogenous variables also include the new interaction terms,

in addition to Guangdong’s exports. The instrumental variables include yzr and pbr, in

addition to the aforementioned four variables. The results of the estimation suggest that

the Yangtze River Delta does suffer less than the other provinces, while the Pan Bohai

Rim is no different from the other provinces. This corresponds with the previous findings.

7 Conclusions and Policy Implications

This paper conducts an empirical study on China’s interregional relationships in terms

of exports. With the gravity model as empirical foundation, we utilize data of exports

from 26 provinces to nine major industrialized countries between 1998 and 2008, and

investigate the effects of Guangdong on exports of the other provinces. Through SYS-

GMM estimation and robustness check, we arrive at three conclusions:

Guangdong has crowding-out effects on exports from the other provinces in

China. Given that other factors are under control, every 1 % growth of Guangdong’s

exports to the nine countries will cause a 0.6 % decline in the exports from the other

provinces, to the same countries. These figures suggest that Guangdong’s export

expansion has a marked impact on the other provinces.

The negative effects of Guangdong’s exports on the inland provinces are greater

than those on the coastal provinces. Within the coastal areas, the Pan Bohai Rim

suffers a greater negative impact than the Yangtze River Delta. The differences of

the effects reflect some subtle mechanisms at work. The estimation shows that the
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improvements of the ratio of service to GDP, labor productivity, capital-labor ratio,

and manufacturing industry agglomeration are helpful to ease the competitive

pressure caused by Guangdong’s export expansion.

A large and integrated home market is also found useful to buffer the effects of

Guangdong’s exports. Provinces with a greater market potential face a lower

crowding-out effect; similarly, provinces with a more integrated local market also

suffer less from Guangdong’s exports.

These findings have three implications for policy design. First, in facing

competition from Guangdong, the other provinces should seek sustainable means to

establish advantages in export, rather than simply rely on low labor costs and

indulge in the ‘‘race to the bottom.’’ Labor productivity improvement is still an

effective way to ‘‘defeat rivals.’’ Moreover, with the capital-labor ratio going up,

production, and exports should be geared to more capital-intensive and high-tech

commodities to avoid being stuck in competition in labor-intensive products.

Enterprises should make use of economies of scale and the linkage effects between

industries to protect their market shares in the global market.

Second, environments friendly to the development of service industries should be

fostered so as to reduce the country’s dependence on foreign demand. This will

facilitate the formation of a complementary interregional division of labor. Service

industries not only contribute directly to economic growth but also promote industrial

expansion by linking upstream and downstream industries. More importantly, service

industries can also propel local governments to exploit the domestic market, which can

avoid the inefficient consumption of resources for ‘‘export-oriented production.’’

Last, the central government should lift more domestic trade barriers, enlarge the

size of the domestic market, and reinforce the foundation of sustainable

development of exports. As the domestic market has yet to be fully integrated,

expanding export has become a shortcut for local governments to promote economic

growth. Market disintegration leads to similarity of regional industrial development,

which in turn causes interregional competition rather than a complementary

relationship in exports. Moreover, when economies of scale are unavailable, the

provinces will resort to distorted factor prices and undesirable policy incentives to

expand exportation. An integrated home market can create adequate flexibility

between domestic demand and foreign demand. This is of special importance to the

stable development of exports and the national economy as a whole.
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