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                                                                                    Abstract 

  China’s international economic relations have been largely redefined by two apparently parallel 

developments:  a persistent build-up in global trade imbalances, which have triggered acute bilateral policy 

concerns, and an ongoing profound transformation of the Chinese economy.  Policy debates regarding conceivable 

trade implications of an eventual appreciation of the renminbi have largely focused on aggregate price effects 

without recognizing the extent to which redefined global production networks and regional economic factors 

involving China can critically determine  the mechanisms of  industrial restructuring and, thereby, trade 

performance.   

This paper argues that a number of critical factors, notably engendered by an increasingly prominent role of 

multinational enterprises and redefined international production structures, determine China’s longer-term bilateral 

and global trade shares.  Such mechanisms are argued to potentially offset certain of the effects of bilateral exchange 

rate changes, and other hypothetical policy prescriptions for alleviating China’s current trade imbalances.  More 

specifically, the highly asymmetric distribution across Chinese provinces of both MNEs’ production and trade 

activities, reflecting trade-offs between inter-provincial trade costs, wage-cost differentials, technological transfers, 

and sunk cost investments, are argued to condition macro trade adjustment processes.  This motivates empirical 

specifications for alternative panel estimates, which explain the evolution of both provincial and aggregate 

international trade shares over the period spanning 1996-2009, and thereby provides a basis for simulating short and 

longer-term trade adjustment effects of hypothetical exchange rate changes. 
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I.  Introduction 

 The precipitous build-up of Chinese exports and associated trade imbalances with a large 

number of OECD countries have prompted an increasingly intense political-economic debate in 

recent years regarding the global spillover effects of Chinese exchange rate, market access and 

other policies, which could potentially impact such trade surpluses.
1

  For example, US 

government officials and others often argue that an appreciation of the Chinese currency would 

be able to reduce the large overall trade surplus enjoyed by China, which stood close to 200 

billion dollars in 2009, thereby contributing substantially to the alleviation of global imbalances.
2   

Moreover, the particular acute surge in China’s surplus since 2005 has occurred despite a parallel 

appreciation of approximately twenty-five percent in the renmimbi/dollar exchange rate.  Yet, 

the dampening effect of the world financial crisis on the absorption of Chinese imports, along 

with much higher growth rates for China, have introduced additional shocks, which together with 

different exchange rate changes across currencies potentially confound a determination of the 

potential for increased renmimbi (RMB) appreciation to offset China’s global and bilateral trade 

imbalances over envisaged alternative time horizons.  The about turn by the Chinese authorities 

to a policy of managed floating in mid June-2010 and the 3 percent appreciation of the RMB vis 

a vis the dollar over the subsequent semester have further revived the acute international policy 

concerns regarding the appropriate “equilibrium rate” for the RMB.  Nonetheless, an intensive 

analysis, using both time series and panel data analysis, undertaken by Qin and He (2010,) has 

recently concluded that there is little evidence of overall overvaluation, since the undervaluation 

with respect to East Asian countries counterbalances the overvaluation vis a vis European and 

North American countries.   

 A related unsettled issue, examined by among others, Thorbecke (2010), Aziz et al. 

(2007), Kwack et al. (2007), and Garcia-Herrero et al. (2009),  relates to the sensitivity of 

different components of Chinese foreign trade to movements in the real RMB rate.  Yet, it need 

be recognized that, while  econometric, and other empirical, analysis of export and import 

elasticities relying on historical data can shed light on certain of these adjustment processes, 

there are apparent methodological challenges.  In particular, there is an unparalleled precedent of 

global linkages engendered, on the supply side, by the entry of Chinese firms in global 

production networks, and on the demand side by the increasingly prominent growth and size of 

China’s economy.  Notably, in 2009 China surpassed Japan as the world’s second largest 

                                                           
1
 The edited volume by Goldstein and Lardy (2008) offers a wide ranging perspective on a number of dimensions of 

the factors accounting for China’s international economic imbalances, along with associated consequences and 

policy debates.  Among other contributions, Williamson and Cline offer an analysis of the equilibrium rate of the 

renminbi, while Goldstein and Lardy, Hufbauer and  Brunel, as well as Wu, focus on an array of policy issues, 

including, significantly for certain of the central concerns of this paper,  in the latter instance, the interrelation with 

industrial restructuring in China.  
2
  See, for example, Ahmed (2009). 
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economy, while the increasingly asymmetric role of China in global industrial and demand 

linkages is also suggested by its rise as the second most important host country of foreign direct 

investment after the United States.         

 A central contention of the current paper is that two critical analytical dimensions need to 

be taken more fully into account in order to assess the potential impact of an eventual change in 

the exchange rate of the RMB for China’s global trade imbalances.  First, an essential structural 

characteristic of Chinese foreign trade is that more than half of exports is due to the processing 

trade of multinationals.  Second, the regional dimension in which coastal provinces play a 

dominant role, defines the economic geography of industrial restructuring and development 

processes in China.  While each of these dimensions is considered in isolation by the existing 

literature, the two have rarely been combined.  

 Descriptive analysis shows that the overwhelming majority of processed exports come 

from ten coastal regions, while representing half of overall Chinese exports. Furthermore, the 

decomposition of trade imbalances across provinces, as well as the associated shares of 

multinational enterprises (MNEs), relative to those of domestic firms, have shown remarkable 

movements since the mid-1990s. Furthermore, even though China’s trade since the mid-2000s 

has been subject to the two previously noted shocks of the RMB revaluation and the slowdown 

in the world economy in the wake of the Global Financial Crisis, the net trade flows linked to 

MNEs have been far less affected by both types of shocks. 

 An econometric study proposed here, based on panel data for Chinese provinces between 

1996 and 2009, distinguishes between the processed exports and imports by MNEs, from 

unprocessed trade flows for domestic firms, in order to highlight the specificity of disaggregated 

trade elasticity estimates, once geographical and ownership specific distinctions are introduced.  

Indeed, MNE exports from coastal provinces appear relatively little sensitive both to world 

output and to provincial-level real effective exchange rates. More specifically, provincial imports 

for both MNEs and non-MNEs are shown to be characterized, in an apparently puzzling way, by 

a negative elasticity with respect to these real exchange rates. While a similar phenomenon has 

been previously documented by Garcia-Herrero et al. (2009) for non-MNE imports from East 

Asian countries, based on some subsamples, but without any provincial dimension, this result is 

shown here to be valid for any type of Chinese imports, i.e. for both MNE and non-MNE imports 

and for such flows from coastal, as well as interior, provinces, over the whole sample from 1996 

through 2009. Moreover, it is established that none of these different categories of import flows 

are sensitive to either provincial, or national, real GDP.   Only exports seem to represent the 

relevant scale variable for any of these Chinese imports. It is argued here that this last piece of 

evidence provides a key element for answering the puzzle of the estimated negative price 

elasticity of imports, since an RMB real appreciation reduces Chinese exports, and thus the 

import of components used in exports.  Overall, it is found that a real appreciation does reduce 

the surplus from non-MNE trade, but that such an effect is partly counterbalanced by a rise in the 

surplus from MNE trade (i.e. imports fall more than exports), thereby hampering the ability of 
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such appreciation to reduce the overall Chinese trade surplus.  A key element of this finding 

receives further corroboration through a parallel econometric exercise, reported in detail in a 

separate technical appendix, which is based on a gravity model of China’s aggregate bilateral 

export and import flows with its global trading partners.  The alternative income elasticity 

measures reveal the non-significance of income elasticities in the case of Chinese imports, again 

suggesting the critical role of processed trade by MNEs. 

 The organization of this paper is as follows.  In the next section, salient empirical 

characteristics of China’s international trade performance are examined.  Notably, the discussion 

highlights different patterns of trade across Chinese provinces, while breaking down export and 

import flows involving multinational enterprises (MNEs), in relation to those linked to domestic 

producers.   The global imbalances attributable to specific regions are assessed across a period 

spanning 1996 to 2009, while underscoring the still dominant position of coastal areas in China, 

as well as the marked asymmetries of overall imbalances for bilateral trading partners in Asia, 

the EU and North America.  The presentation of the principal empirical findings in Section III is 

based on two distinct panel econometric investigations of the determinants of China’s global 

trade performance, which alternative span periods covering from 1996 through to either 2008, or 

2009.  The first decomposes Chinese global trade imbalances at provincial levels, while 

distinguishing between flows of exports and imports, which are generated by the activities of 

MNEs, or are linked to those of Chinese domestic firms.  A dynamic panel data model is 

investigated here in order to assess the potential implications of an appreciation of the RMB for 

adjustments in these trade flows across provinces.  A second econometric panel approach entails 

a gravity modeling approach which analyzes the determinants of China’s aggregate global export 

and import performance with its bilateral trade partners.  Section IV offers a conclusion, which 

summarizes principal insights from this empirical investigation, while a parallel theoretical 

modeling exercise is presented in a technical appendix.  

 

II. Salient Empirical Features of China’s Economic Performance Defining 

External Trade Imbalances   

 A central contention of this paper is that China’s international trade imbalances, along 

with the prospects for their evolution in light of eventual policy initiatives, are in large part 

defined by specific and relatively unique features characterizing the development and 

internationalization of China’s industrial base.  In this regard, the trade activities of multinational 

enterprises, linked to Asian and other international production networks, can be shown here to 

play an increasingly prominent role in accounting for the surge in China’s trade surplus since 

2004.  Furthermore, other related specificities are reflected in the cross-country and product 

composition of Chinese export and imports, which are potentially crucial for understanding 
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eventual scenarios for the impact of exchange rate changes and other policy measures aimed at 

reducing existing trade imbalances.   

 As shown in Figure 1a and Table 1, the precipitous build-up of Chinese exports between 

1996 and 2008 can be largely attributed to the growth of exports from multinational enterprises 

(MNEs).
3
  More specifically, MNE exports have increased by eleven times over the fourteen- 

year period, while the share of MNE exports in China’s overall exports rose from just over 40 

percent in 1996 to well over 55 percent, as of 2004. 

                                                   Figure 1a 

 

   Figure 1b illustrates the relative contribution to China’s overall trade imbalance 

involving MNEs and other producers.  Two key insights are, first, that the pronounced build-up 

in China’s external commercial imbalance, which essentially starts in 2004 is equally attributable 

to trade for these two distinct populations of firms; and that as of 2008, there is a greater 

persistence of imbalances generated by MNEs.  Such disparate trends suggest potentially distinct 

elasticity effects, attributable to the two sequential shocks due to i.  the delayed impact of the 25 

percent gradual exchange rate appreciation of the renminbi vis a vis the dollar, over a three-year 

period starting in July 2005, and ii. the depressed global absorption, following the breakout of     

                                            

                                                           
3
 Unless otherwise specified, the trade and other statistics used in this paper’s empirical analysis are taken from 

CEIC.  One exception relates to aggregate GDP and exchange rate series, which are taken from IMF International 

Financial Statistics.  

0

200

400

600

800

1000

1200

1400

1600

1996 1998 2000 2002 2004 2006 2008

V
a

lu
e

s
 i
n

 U
S

D
b

n
  

  
b

n
 

Year  

Evolutions of the interrelation between MNE exports and 
overall producer exports in billions of USD  

MNE export

producer export



6 
 

Figure 1b 

 

                                                            Figure 1c 
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the worldwide financial crisis.
4
    Crucially, the net trade flows involving MNEs appear to be 

more inelastic.  This observation supports a principal conjecture of the analysis in this paper that 

conventional macroeconomic approaches for assessing trade-exchange rate elasticities need to 

integrate more specific dimensions of industrial structures and strategies, including, in this 

instance, the redefinition of international production networks and the cross-country, and in 

certain cases cross-currency, composition of export and import flows.  Nonetheless, the available 

data does not enable us to identify possible compensatory effects of sales by these two categories 

of firms to local Chinese markets.   A further analysis, shown in Figure 1c, distinguishes the 

trends for the export and import components of trade involving these two categories of firms.  

This reveals that in the case of MNEs there is a much sharper rise and, subsequently, fall for 

exports than for imports.
5
  In addition, as will be subsequently elaborated further, it is possible to 

identify quite distinct regional patterns of export and import adjustments, as of 2008.   

Table 1 

    Comparison of the Evolution of Exports from MNEs and Overall Producer                    

                                       Exports between 1996 and 2009    

                                           Exports from             Overall Producer                 % shares 

                                                  MNEs                       Exports 

                                                                (billions USD) 

1996   61.50  151.17   40.7 

  1997   74.93  182.84   41.0 

1998   81.02  183.77   44.1 

1999   88.73  195.20   45.5 

2000   119.46  249.23   47.9 

2001   133.33  266.66   50.0 

2002   169.99  325.64   52.2 

2003   240.46  438.47   54.8 

2004   338.91  593.65   57.1 

2005   444.39  762.33   58.3 

2006   564.00  969.32   58.2 

2007   695.92  1218.16   57.1 

2008   790.83  1428.87   55.3 

2009   672.61  1202.05   56.0 

                                                           
4
 An apparent direction for further investigation is the identification of the cross-country ventilation of these effects 

for these two distinct categories of MNEs and non-MNE firms. 
5
 One hypothetical explanation for divergent trends, as of 2008, in the evolution of imports involving MNEs and 

other producers is potentially distinctive absorption effects in China, relative to the rest of the world.   These could 

be attributed to the relatively robust growth and internal consumption demand in China, at a time when demand in 

many of China’s export markets was falling.  
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 From Tables 2 and 3, along with Figures 2a,b,c, it is apparent that the overall export 

performance, and, hence, international imbalances of China are directly linked to substantial 

internal imbalances in the relative regional export propensities of both MNEs and Chinese 

domestic firms.  The ten provinces shown in Table 2, which constituted those with the largest 

shares of both MNE and non-MNE exports in 1996, together largely dominated China’s MNE 

export performance in the period from 1996 through 2008 with cumulative sums of over 96 

percent at the beginning and end of this period.  They also played a somewhat less prominent 

role in non-MNE exports with 83.7 in 1996 and 82.2 in 2008.  Yet, as shown in Figures 2a,b, 

historically, five coastal Chinese regions have accounted for well over three-quarters of all such 

exports.  Nonetheless, as highlighted in Figure 2c, there has been a substantial shift across certain 

of these major exporting regions in the composition of their shares of overall Chinese exports, 

involving MNEs.  Crucially, this has involved a diminished share from Guangdong, which 

accounted for 32.3 percent in 2008, compared with 49.9 percent in 1996, whereas the shares of 

Jiangsu and Shanghai increased dramatically, respectively, from 8.2 and 8.9 to 22.1 and 14.4.    

In the case of non-MNE exports, Xinjiang and Heilong, which both had shares of below 1 

percent in 1996 joined the group of ten provinces with the largest shares in 2008, with, 

respectively, 3.0 and 2.5 percent (Table 2).   

 

                                                                 Table 2 

     Ranked Comparison, between 1996 and 2008, of Regional Shares of 

     Overall Exports from MNEs and non-MNEs, in Percentage Terms 

   

          MNEs    non-MNE 
    1996 2008 

 
1996 2008 

  
Guangdong 49.9 32.3 Guangdong 32.0 23.4 

  Shanghai 8.9 14.4 Shanghai 8.5 8.7 
  Jiangsu 8.2 22.1 Beijing 8.0 5.4 
  Fujian 7.3 4.1 Jiangsu 7.3 9.8 
  Shandong 6.3 6.4 Zhejiang 6.7 15.6 
  Liaoning 5.1 2.6 Liaoning 6.1 3.4 
  Tianjin 4.8 3.6 Shandong 5.9 6.6 
  Zhejiang 3.3 6.9 Fujian 4.3 3.8 
  Beijing 1.6 2.9 Hebei 2.8 2.2 
  Hebei 0.9 1.2 Tianjin 1.9 2.1 
  N.B.  The indicated provinces consist of the ten with both the largest shares of MNE and of non-MNE exports in 

1996 
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Table 3 

             Comparison between Coastal and Non-coastal Provinces of Percentage   

                                       Shares of Exports from MNEs     

  

    1996 2008 

  Coastal and Beijing  65.45 64.77 

  Other non-coastal 34.54 35.22 

  

     

     

      

                                                         Figure 2a 
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Figure 2b 

 

Figure 2c 
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 Table 3, along with a more detailed table in the Technical Appendix, offers a perspective 

on the quite general increase in the relative share of MNE exports, out of total regional exports, 

for a wide range of Chinese provinces.  Indeed, in the case of Jiangsu, Shanghai, Beijing, Hebei 

and Hainan there are quite remarkable increases between 1996 and 2008, amounting to between 

25 and 30 percentage points and in the case of the non-coastal province, Jianxi which 

experienced an increase in 42 percentage points.  Yet, quite crucially there is a rather consistent 

increase of roughly 10 percentage points in the relative share of MNE exports for most of the 

other provinces, ranked in the top two-thirds of the provinces with the highest shares.  In 2008, 

whereas with the notable exception of Jianxi, the first tier of ten provinces with the largest such 

shares are principally coastal provinces, this shift is also rather uniform across the subsequent 

tier of 10 provinces, which aside from Beijing and Zheijiang, are non-coastal provinces.   

Analysis of standardized provincial international trade imbalances 

One of the objectives of the subsequent empirical analysis is to look at the evolution of the net 

trade position, exports minus imports, X – M, for the trade of MNEs and for the rest of the 

economy (net out the difference between overall producer trade and MNE trade). In order to 

trace the evolution of different configurations of regional imbalances we calculate the annual  

value of  a modified Grubel-Lloyd (1971) trade index for both MNEs and for non-MNE trade. 

Previously Fung and Isaka (1998) use a modified version of the Grubel–Lloyd index of 

intraindustry trade  to focus on the similarity of the extent of different countries’ exports to 

China, whereas Zhang and Li (2004) propose to use the ratio between net export and total 

volume of foreign trade for SITC10 product categories. We build on the latter measure, at the 

regional rather than product level, to define a Provincial Standardized International Trade Index 

(PSITI) as follows: 

PSTI =(Xi-Mi)/(Xi+Mi),  

where X and M represent, respectively, exports and imports for province i. More specifically, we 

start by calculating such a PSTI in order to assess Chinese provinces’ trade imbalances with the 

rest of the world.  

Table 5 

PSITI for MNEs and non MNEs in 1996 and 2009  

for top ten exporting provinces 

 

1996   

 

                           2008 

  

  nonMNE   MNE  

    

nonMNE   MNE 

 
Guangdong   0.17         0.01  

   
Guangdong 0.22       0.16 

 
Shanghai   0.25        -0.25 

   
Jiangsu 0.42       0.15 

 
Jiangsu   0.52        -0.15  

   
Shanghai 0.06      0.04 

 
Fujian   0.30        -0.50  

   
Zhejiang 0.57        0.30 

 
Shandong   0.40        -0.10 

   
Shandong 0.15        0.20 
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Liaoning   0.42         0.00 

   
Fujian 0.50        0.25 

 
Tianjin   0.35        -0.15 

   
Tianjin 0.15        0.06 

 
Zhejiang   0.54        -0.15 

   
Beijing -0.68      -0.25 

 
Beijing   -0.45        -0.40 

   
Liaoning 0.24         0.09 

 Hebei 
  

0.85        -0.25   
 
 Hebei 0.31         0.17 

  IRTI=(Xi-Mi)/(Xi+Mi), where i=province 

Graphs of Dynamics of changes in provincial standardized international trade imbalances 

(PSITI) are presented Figure A.1 in the appendix. A comparison of the PSITI for the top MNE 

exporting provinces reveals that there are quite disparate patterns of the evolution of the PSITI 

indices: 

- initially, these indices, with the exception of Beijing, have rather consistently higher values for 

non-MNE trade than for MNE trade, reflecting larger trade surpluses for the former trade 

balances,
6
  

- subsequently,  there are principally two distinct patterns for the evolution of the PSITI indices 

characterizing the relative size of the MNE and non-MNE trade imbalances. 

i. A first group of regions, labeled here as “convergent” regions, experience substantial 

improvements in their net positions for MNE trade, with the initial deficits becoming surpluses 

and converging to the levels of non-MNE trade.  It is this specific phenomenon which appears to 

largely explain the overall aggregate trade surpluses of China with the rest of the world.  

Specifically, among the top ten MNE exporting regions, these consist of Guangdong, Liaoning, 

Shandong, Shanghai and Tianjin. 

ii.  A second group of provinces experienced some either limited initial, or final convergence, but 

are largely characterized by fairly parallel movements in the two indicators.  Specifically, such 

“non-convergent” provinces are Fujian, Hebei, Jiangsu and Zhejiang. 

- as an exception, Beijing is a case of both consistently negative PSITI measures, which diverge, 

such that there a considerably higher standardized net deficit for the non-MNE than for MNE 

trade at the end of period  

One final remark is that there are four out of these ten provinces for which there is rather 

substantial dip towards the middle of 1996-2009 period for the non-MNE component of the 

PSITI index.  Specifically, these cases involve Guangdong, Shanghai, Tianjin, among the 

convergent regions, and Fujian, which is non-convergent. 

 

                                                           
6
  The specific scenario for Beijing, as a capital city, may be related to a dominant role of strong domestic demand 

for imported products.  Subsequently, analysis will seek to identify the relevant roles, at provincial levels, of such 

demand, relative to supply, factors for defining inter-provincial domestic and international trade imbalances. 
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                                                         Table 4 

Share of MNEs in provincial exports (%) 

  
1996 

  
2008 

 
XTIANJIN 63.3 XJIANGSU 73.5 

 
XFUJIAN 53.6 XTIANJIN 68.2 

 
XGUANGDONG 51.7 XSHANGHAI 67.2 

 
XJIANGSU 43.6 XGUANGDONG 63.0 

 
XSHANDONG 41.9 XFUJIAN 57.0 

 
XSHANGHAI 41.8 XSHANDONG 54.3 

 
XLIAONING 36.7 XJIANXI 48.9 

 
XJILIN 26.8 XLIAONING 48.2 

 
XZHEIJIANG 25.1 XHAINAN 41.1 

 
XHEILONG 22.4 XHEBEI 40.8 

 
XGUANGXI 20.8 XBEIJING 40.1 

 
XHUBEI 18.7 XZHEIJIANG 35.1 

 
XHENAN 17.5 XHUBEI 32.3 

 
XHEBEI 17.5 XJILIN 28.1 

 
XINNER 15.2 XANHUI 28.1 

 
XSHANXI 13.5 XSICHUAN 26.8 

 
XNINGXIA 13.5 XINNER 25.1 

 
XBEIJING 12.1 XGUANGXI 22.0 

 
XANHUI 11.8 XSHAANXI 20.4 

 
XTIBET 11.3 XCHONGQING 16.8 

 
XGUIZHOU 10.8 XHENAN 16.0 

 
XHAINAN 10.3 XNINGXIA 14.7 

 
XGANSU 8.77 XSHANXI 13.7 

 
XXINJIANG 8.73 

 
XGUIZHOU 12.5 

 
XHUNAN 8.07 XHUNAN 12.4 

 
XSHAANXI 7.70 XQINHAI 10.9 

 
XSICHUAN 7.45 XGANSU 10.4 

 
XQINHAI 7.41 XYUNAN 8.56 

 
XJIANXI 6.94 XHEILONG 4.80 

 
XYUNAN 4.07 XXINJIANG 1.19 

    
XTIBET 0.09 

 

As is apparent from the second column of Table 5, the trade imbalances have gone through 

dramatic shifts for the top ten exporting provinces for MNEs. Indeed, while imports were 

always, and in some cases very substantially, larger than exports, for all provinces, except 

Guangdong and Liaoning in the mid- nineties, this remains the case only for one of them, the 

Beijing municipality, in 2009.  For more than half of them the trade imbalance is positive, and 
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strongly so for Fujian, Shandong, and Zhejiang. However trade is almost balanced for Liaoning, 

Tianjin and Shanghai. 

The contrast is sharp with provincial non MNE trade imbalances since in 1996 a trade surplus 

was the rule, with only Beijing as an outlier, and half the provinces showing a PSITI figure 

larger than 50. As a rule by 2008 such a surplus had sharply melted, except for three provinces 

where it has been maintained (Guangdong and Zhejiang) or even increased (Fujian). Now 

Tianjin accompanies Beijing in registering a trade deficit, while Shanghai and Liaoning have 

balanced trade. 

 

Table 5 

PSITI for MNEs and non MNEs in 1996 and 2009  

for top ten exports provinces  

        

 

   1996 

  

                 2008 

   

  
nonMNE     MNE  

  
nonMNE      MNE 

 
Guangdong 0.17 0.01 

 
Guangdong 0.22 0.17 

 
Shanghai 0.25 -0.25 

 
Jiangsu 0.42 0.12 

 
Jiangsu 0.52 -0.15 

 
Shanghai 0.06 0.04 

 
Fujian 0.3 -0.5 

 
Zhejiang 0.57 0.3 

 
Shandong 0.4 -0.1 

 
Shandong 0.15 0.2 

 
Liaoning 0.42 0 

 
Fujian 0.50 0.25 

 
Tianjin 0.35 -0.15 

 
Tianjin 0.15 0.01 

 
Zhejiang 0.54 -0.15 

 
Beijing -0.68 -0.19 

 
Beijing -0.45 -0.4 

 
Liaoning 0.24 0.09 

 
Hebei 0.85 -0.25 

 
Hebei 0.31 0.17 

          NB:  PSITI =(Xi-Mi)/(Xi+Mi), where X and M represent, respectively, exports and imports    

                                      for province i. 

The second tier of MNE exporting provinces were also in deficit in 1996 with only Shanxi as an 

exception, as shown in the second column of Table 6. A very striking turnaround had occurred 

by 2008 with a sharp reduction in the deficit for half of them, an almost balanced trade account 

for four others, and an opposite shift to deficit in Shanxi. For Non MNE exports, the surplus of 

the second tier of provinces was often larger in relative terms than for the first tier in the mid-

nineties, with the exception of a deficit in Hunan and balanced trade in Heilongjiang. The 

opposite situation prevails in the late 2000s with in most cases a fall in the surplus leading even 
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to a deficit in Jilin and Shanxi, except for the improvement in the trade situation of Guangxi, 

Hunan and Sichuan.  

 

Table 6 

PSITI for MNEs and non MNEs in 1996 and 2008  

for second tier of exporting provinces 

 

 

1996   

 

                           2008 

  

  nonMNE   MNE  
    

nonMNE   MNE 

 

Hubei   0.42         -0.50  
   

Hubei 0.30       -0.02 

 

Guangxi   0.50        -0.18 
   

Jiangxi 0.58       -0.15 

 

Jilin   0.18        -0.40  
   

Sichuan 0.35       -0.10 

 

Heilongjiang   -0.02        -0.32  
   

Anhui 0.25        -0.10 

 

Henan   0.50        -0.30 
   

Henan 0.15        -0.02 

 

Anhui   0.50        -0.50 
   

Guangxi 0.35        -0.30 

 

Shanxi              0.65        0.45 
   

Jilin -0.30      -0.62 

 

Sichuan   0.25        -0.75 
   

Shanxi -0.40      -0.10 

 
Hunan   -0.65        -0.40 

   
Shaanxi 0.00         -0.05 

 Shaanxi 
  

            0.45        -0.55   
 
 Hunan 0.10         -0.02 

        PSITI=(Xi-Mi)/(Xi+Mi), where i=province 

 

III. An Econometric Analysis of the Determinants of China’s Global Trade 

Performance:  At Aggregate and Regional Levels 

 

1.  Modeling Framework 

 A dynamic panel data model is investigated here, in order to assess the potential 

implications of an appreciation of the renminbi (RMB) for adjustments in China’s exports and 

imports across provinces.  In the proposed specification the change in the log of provincial 

exports (Xit) is a function of change in the log of world real output (YWt), and that for the 

provincial real effective exchange rate (PREERit):  

Xit  = YWtYWt-1 PREERit + Xit-1  +it           (1) 
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Here a rise in this variable corresponds to real appreciation of the RMB.  The same model is 

estimated, alternatively, for annual export flows involving foreign-owned enterprises and for all 

other exports.   Although the potential impact of lagged logged levels of all variables was also 

considered, in order to allow for possible error correction, in all cases such terms proved 

insignificant. 

 The change in the log of provincial imports (Mit) depends on the change in the log of 

the provincial real effective exchange rate (PREERit), and an activity variable which is 

represented, alternatively, by the change  in the log of provincial real output (YPit), of national 

real output (YNit), or provincial real exports (Xit). In the final specification only the latter 

variable proved significant and is, thus, retained: 

Mit = XitPREERit-1 + Mit-1 +it              (2) 

The same specification is estimated alternatively for imports by foreign-funded enterprises and 

other imports. We again tried including lagged log levels of all variables, but in all cases such 

terms proved insignificant. 

  

2.  Empirical Issues 

 The principal source of the trade data, as previously indicated, is CEIC, while the 

equations here also incorporate series from the China Statistical Yearbook (CSY), IMF 

International Financial Statistics (IFS) and World Economic Outlook (WEO) database. The 

statistics are annual and span 1996 through 2009, for 29 jurisdictions involving three 

municipalities (Beijing, Tianjin and Shanghai), 23 provinces, and 4 autonomous regions (Inner 

Mongolia, Guanxi Zhuang, Ningxia Hui, and Xinjiang Yuigur).  This leaves out both the 

municipality of Chongqing and the autonomous region of Tibet, due to the unavailability of 

statistics, respectively, at the beginning and at the end of the sample.  The data separates exports 

and imports by foreign-funded enterprises (MNE), from the comparable flows for Chinese 

domestic firms and is reported in dollars (source: CEIC).  Due to the unavailability of a deflator 

for Chinese international trade flows, we use unit values of Hong Kong exports and imports 

(IFS).  Provincial (national) nominal GDP (CSY) is deflated by the provincial (national) CPI 

(CEIC), while world GDP in dollars (WEO) is deflated by the US consumer price index (IFS).  

The provincial effective real exchange rate (PREER) is computed by multiplying the Chinese 

effective (CPI based) real exchange rate (IFS) by the ratio of the provincial CPI over the Chinese 

CPI. 
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3.  Empirical Findings 

 The principal empirical findings providing separately the elasticity estimates for exports 

and imports, broken down according to the trade flows of MNE and non-MNE firms, are 

reported in Tables 7 and 8.  These results are obtained using OLS estimates for the full panel 

sample of provinces over the 1996-2009 period.  

The overall income elasticity for exports of non-MNEs, as calculated in terms of the sum of 

estimated coefficients for the contemporaneous and the lagged income terms, reported in Table 

7, is 1.19, i.e. almost twice larger than that for non-MNE, where the latter values amounts to 

0.64.  Furthermore, the estimated real exchange rate elasticity is appropriately signed, but is 20% 

larger in absolute value for MNE, relative to non-MNE, exports, as shown in column 3 Table 7.  

 Surprisingly, as reported in Table 8, the REER elasticity for imports is negative.  This 

implies that a real effective appreciation of exchange rates at a provincial level actually generates 

a fall in real provincial imports.  Moreover, such a negative effect is robust even when exports 

are not included.  Indeed, the estimate for the real provincial effective exchange rate import 

elasticity is almost three times larger in absolute value for MNE, than it is for non-MNE imports 

in the short run.  Nonetheless, that disparity is less than twice larger in the long run, due to the 

significance of the autoregressive term for MNE imports. Our results generalize those obtained 

by Garcia-Herrero et al. (2009), who find that Chinese imports from Southeast Asia  tend to fall 

rather than increase after a real RMB appreciation. They attribute such a fall to Asia’s vertical 

integration, as a large share of Chinese imports from Southeast Asia are re-exported. Previously 

Lau et al, (2004) had estimated that a 10% appreciation of the renminbi would reduce China’s 

processing related imports from the rest of Asia by 12.8%. A rationalization of these apparently 

puzzling findings stems from the observation that neither MNEs, nor non-MNE imports appear 

to be dependent on either provincial, or national, GDP.  Instead they appear to be determined by 

the respective levels of exports, though with a rather low elasticity, which is even only weakly 

significant in the case of MNE imports (col 1 Table 8). It is thus likely that a fall in exports by 

MNEs in China would be accompanied by a fall in component imports. There could even be an 

amplification effect to the extent that multinationals would reroute components to other 

production sites in East Asia in order to export from there. 
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Table 7 

Estimated elasticities for aggregate exports, broken down according to the 

trade of MNEs and non MNEs 

Dependent 

variable 
 YWt  YWt-1 PREERit-1 Xit-1 R

MNE 

exports 

2.31 

(6.09) 

-1.67 

(4.29) 

-1.46 

(4.59) 

-0.22 

(1.65) 

0.28 

      

Non 

MNE 

exports 

2.43 

(8.45) 

-1.24 

(5.46) 

-1.24 

(5.46) 

-0.07 

(1.19) 

0.45 

N.B. Panel data estimation (29 provinces, over 1998-2009), conducted 

separately for MNE and Non-MNE exports; t-statistics are reported in 

parentheses. 

 

Table 8 

Elasticities of aggregate imports for MNEs and non MNEs 

Dependent 

variable 
Xmneit PREERit-1 Mit-1 R2

MNE 

imports 

0.247 

(1.76) 

-1.27 

(2.90) 

-0.40 

(2.36) 

0.21 

 XnonMneit PREERit-1 Mit-1 

Non 

MNE 

imports 

0.336 

(4.27) 

-0.467 

(2.03) 

-0.10 

(1.23) 

0.19 

N.B. Panel data estimation (29 provinces, over 1998-2009), conducted 

separately for MNE and Non-MNE imports; t-statistics are reported in 

parentheses. 

 

 The subsequent panel econometric analysis separates coastal from interior provinces.  As 

shown in Section II, based on Table 2, the former category has over the relevant time period 

included all top ten MNE exporting provinces, as reported, plus Hainan island.  As indicated in 

Table 9, a key insight from a regional disaggregation of the determinants of MNE exports, is that 

the flows for the coastal provinces are little sensitive to real exchange rate movements (Table 9).  

Crucially, since MNEs in coastal regions account for 95 percent of MNE exports, there are 

potentially strong implications for the political economy of China’s exchange rate policies, in 
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light, notably, of regional development imperatives.  Indeed, in the short, as in the long, run 

(given that the autoregressive coefficient is insignificant in col 3 of Table 9), a one percent 

provincial real effective appreciation of the RMB generates only a 0.55 percent fall in real 

coastal MNE exports.  Such an elasticity value is only half as large as that for MNE exports 

coming from the interior of China.  Furthermore, this divergence in the export performance of 

coastal and non-coastal areas also applies to absorption effects, linked to world income, since the 

estimated values for coastal MNE exports are also less elastic, than in the case of exports coming 

from the interior (col 1 and 2 Table 9).  The distinctive character of MNE dominated coastal 

trade performance is further suggested by remarking that the estimated REER elasticity values 

for both coastal and interior non-MNE exports are rather similar to those for interior MNE 

exports.  However, the estimated world income elasticity values are lower for non-MNE exports, 

particularly, in the case of the coastal regions.   This reinforces the impression of a dual economy 

for Chinese trade performance, wherein multinational enterprises, as a motor of growth, play a 

critical role in defining the nature of international economic linkages. 

Table 9 

Estimated elasticities for regional exports by MNEs and non MNEs, 

distinguishing between coastal and non-coastal areas 

Dependent 

variable 
YWt YWt-1 PREERit-1 Xit-1 R2

MNE exports Coast    0.28 

 1.21 

(3.32) 

- -0.55 

(2.11) 

-0.01 

(0.09) 

 

 Interior     

 3.02 

(2.33) 

-1.14 

(2.09) 

-1.33 

(3.25) 

-0.27 

(1.96) 

 

Non MNE 

exports 

Coast    0.45 

 1.67 

(6.09) 

-1.16 

(4.46) 

-1.19 

(6.32) 

0.07 

(0.84) 

 

 Interior     

 2.90 

(7.39) 

-1.57 

(3.76) 

-1.27 

(4.30) 

-0.10 

(1.54) 

 

N.B. Panel data estimation (29 provinces, over 1998-2009) conducted 

separately for MNE and Non-MNE exports; t-statistics are reported in 

parentheses. 

 The aggregate elasticity of MNE imports to MNE exports, reported in Table 7, is only 

driven by imports from interior provinces.  The high REER elasticity in terms of its absolute 

value is common to both categories, as shown in Table 10. In contrast, the growth of non-MNE 

import is more sensitive to (non-MNE) exports on the coast, than is the case for imports 
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involving interior provinces.  Moreover, the initially puzzling negative REER sensitivity of non-

MNE imports at a national level is fully driven by non-MNE imports from coastal regions.  

 Overall our results for REER elasticities of trade of MNEs located on the coast imply that 

a 1% effective real appreciation of the RMB far from reducing the trade surplus generated by 

such enterprises (137 billion dollars in 2009) would lead it to rise by 2.1 percent. At the same 

time, the same RMB real appreciation would generate a 5.28% rise (3.57 bil. dollars) in the non- 

MNE trade surplus. Accordingly, China’s overall trade surplus would be reduced by a trifle 0.35 

percent. In other words, everything else equal, a nearly one hundred percent real appreciation 

would be required to reduce the trade surplus by one third.  

 

Table 10 

Estimated elasticities for regional imports, by MNEs and non MNEs, broken down into 

coastal and non-coastal areas 

Dependent 

variable 
XMNEit PREERit-1 Mit-1 R2

MNE imports Coast   0.24 

 0.04 

(0.13) 

-1.26 

(3.40) 

-0.12 

(1.11) 

 

 Interior    

 0.27 

(1.85) 

-1.18 

(1.72) 

-0.41 

(2.44) 

 

Non MNE 

imports 

XnonMNEit PREERit-1 Mit-1 

 Coast   0.15 

 0.41 

(4.07) 

-0.68 

(2.03) 

-0.09 

(1.22) 

 

 Interior    

 0.32 

(4.06) 

-0.28 

(1.01) 

-0.09 

(1.22) 

 

N.B. Panel data estimation (29 provinces, over 1998-2009) conducted 

separately for MNE and Non-MNE imports; t-statistics are reported in 

parentheses. 

 

IV. Conclusion 

 Exports by multinational enterprises account for more than half Chinese exports, while 

for the moment the majority of such firms are located in coastal provinces.  A crucial finding of 

this study is that the real exchange rate elasticity for exports of MNEs is only half as large as a 
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benchmark coefficient of unity.  Accordingly, any further nominal appreciation of the RMB 

would only slowly dampen exports by foreign funded enterprises in these provinces, while 

increasing the incentive of certain firms to relocate to interior regions, in order to benefit from 

lower wages and prices.  Moreover, the income elasticity estimates for MNE exports from 

coastal provinces appears to be much smaller, than either for interior provinces, or for non-MNE 

exports generated by Chinese domestic firms, whether they be on the coast, or not.  

 An apparently puzzling result of our estimation is that imports, of all categories and for 

all types of regions, are negatively and uniformly affected by a real effective RMB appreciation, 

and, indeed, in some cases more than twice as much so, than is the case for exports.  However 

such a conundrum, not only is in line with some prior evidence, reported by Aziz et al. (2004), 

and Garcia-Herrero et al. (2009), but the proposed analysis generalizes such finding to all types 

of imports, while suggesting that the apparent puzzle is also readily solved in so far as imports do 

not respond to domestic GDP, either at national or provincial levels, but are more critically 

linked to provincial exports.  

 These findings together point to a supply-side explanation for China’s trade surplus, 

which appears to be critically linked to the transformation of China’s economy, as a result of its 

becoming the second largest host country of foreign direct investment inflows, after those of the 

United States, but with the added caveat that much of the MNE production is destined for foreign 

markets, while much of China’s imports appear to be linked to the country’s integration into 

Asian, and other international, production networks.    

 In sum, a real appreciation, far from stimulating MNE imports, may reduce them more 

than exports, thus leading to a rise in the MNE trade surplus.  A real RMB appreciation can thus 

only reduce the overall trade surplus by damping its non-MNE component, a damping effect 

which is only 20% larger than the enhancing effect on the MNE surplus. This suggests a 

potentially uphill task faced by any strategy of reducing China’s trade imbalance by solely 

relying on a policy of exchange rate appreciation. 
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Appendix 1 

Figure A.1. 
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Appendix 2 

Table 2.1. 

Manufacturing Wage ranking 

 
1996 

   Relative 
to mean Relative to mean 2008 

Relative to 
mean 

Relative to 
median 

1 Shanghai 1.83 1.98 1 Shanghai 1.87 1.99 

2 Beijing 1.6 1.73 2 Beijing 1.63 1.73 

3 Guangdong 1.56 1.69 3 Tianjin 1.43 1.52 

4 Tianjin 1.24 1.34 4 Liaoning 1.11 1.18 

5 Yunnan 1.21 1.31 5 Jiangsu 1.08 1.14 

6 Fujian 1.21 1.31 6 Gansu 1.07 1.14 

7 Zhejiang 1.21 1.31 7 Xinjiang 1.07 1.13 

8 Jiangsu 1.1 1.19 8 Guangdong 1.06 1.12 

9 Gansu 1.07 1.163 9 Chongqing 1.04 1.10 

10 Xinjiang 1.03 1.11 10 Qinghai 1.03 1.09 

11 Guangxi 1.0 1.08 11 Jilin 1.02 1.08 

12 Hainan 0.97 1.05 12 Zhejiang 1.01 1.07 

13 Tibet 0.95 1.03 13 Yunnan 1.01 1.07 

14 Ningxia 0.94 1.02 14 Ningxia 0.98 1.04 

15 Qinghai 0.94 1.02 15 Anhui 0.97 1.03 

16 Jilin 0.93 1.01 16 Guizhou 0.96 1.02 

17 Sichuan 0.92 1.00 17 Inner 0.96 1.02 

18 Shandong 0.91 0.98 18 Hunan 0.96 1.02 

19 Guizhou 0.91 0.98 19 Hubei 0.95 1.01 

20 Chongqing 0.90 0.97 20 Sichuan 0.94 1.00 

21 Hubei 0.88 0.96 21 Guangxi 0.93 0.98 

22 Hebei 0.88 0.95 22 Heilong 0.91 0.97 

23 Liaoning 0.86 0.94 23 Henan 0.91 0.96 

24 Anhui 0.86 0.94 24 Shandong 0.90 0.96 

25 Hunan 0.85 0.92 25 Hebei 0.90 0.96 

26 Jiangxi 0.83 0.90 26 Shaanxi 0.90 0.95 

27 Shaanxi 0.83 0.90 27 Tibet 0.87 0.93 

28 Henan 0.83 0.90 28 Fujian 0.87 0.93 

29 Shanxi 0.82 0.89 29 Shanxi 0.87 0.92 

30 Inner 0.74 0.81 30 Hainan 0.79 0.84 

31 Heilong 0.65 0.71 31 Jiangxi 0.75 0.80 
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Table A.2.2 

Provincial shares of national FDI (%) 

 
1996 

 
 Cumulated 

 
2008 

 
Cumulated 

1 27.27 Guangdong 
 

1 17.46 Jiangsu 
 2 11.89 Jiangsu 39 2 13.32 Guangdong 30.7 

3 11.06 Shanghai 50 3 8.35 Liaoning 39 

4 9.56 Fujian 59.5 4 7.01 Shanghai 46 

5 6.07 Shandong 65.5 5 7.00 Zhejiang 53 

6 4.70 Tianjin 70.2 6 5.70 Shandong 58.7 

7 3.92 Liaoning 74 7 5.15 Tianjin 63.8 

8 3.64 Beijing 77.6 8 4.22 Beijing 68 

9 3.56 Zhejiang 80 9 3.94 Fujian 72 

10 2.90 Hebei 83 10 2.80 Henan 75 

11 1.85 Hainan 
 

11 2.78 Hunan 
 12 1.65 Hunan 

 
12 2.50 Jiangxi 

 13 1.61 Hubei 
 

13 2.42 Anhui 
 14 1.56 Guangxi 

 
14 2.37 Hebei 

 15 1.28 Heilongjiang 
 

15 2.25 Hubei 
 16 1.23 Henan 

 
16 2.14 Sichuan 

 17 1.18 Anhui 
 

17 1.89 Chongqing 
 18 1.05 Jilin 

 
18 1.84 Inner 

 19 0.77 Shaanxi 
 

19 1.77 Heilongjiang 
 20 0.70 Jiangxi 

 
20 0.95 Shaanxi 

 21 0.52 Sichuan 
 

21 0.89 Hainan 
 22 0.51 Chongqing 

 
22 0.71 Shanxi 

 23 0.42 Yunan 
 

23 0.69 Jilin 
 24 0.32 Shanxi 

 
24 0.67 Guangxi 

 25 0.21 Gansu 
 

25 0.54 Yunan 
 26 0.15 Xingjiang 

 
26 0.15 Qinghai 

 27 0.12 Inner 
 

27 0.13 Xingjiang 
 28 0.07 Guizhou 

 
28 0.10 Guizhou 

 29 0.06 Ningxia 
 

29 0.089 Gansu 
 30 0.01 Tibet 

 
30 0.043 Ningxia 

 31 0.01 Qinghai 
 

31 0.016 Tibet 
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Appendix 3 

Table A.3. 

PSITI per destination country of Chinese trade 

  
1996 

 
2008 

 
Hong Kong 0.61 Hong Kong 0.873 

 
Netherlands 0.58 Netherlands 0.792 

 
UK 0.25 UK 0.581 

 
USA 0.24 USA 0.511 

 
Japan 0.028 Italy 0.391 

 
Singapore 0.02 Canada 0.262 

 
France -0.08 Singapore 0.231 

 
Germany -0.112 France 0.196 

 
Thailand -0.202 Russia 0.161 

 
Canada -0.228 Indonesia 0.09 

 
Indonesia -0.23 Germany 0.029 

 
Malaysia -0.24 Japan -0.129 

 
Korea -0.249 Malaysia -0.2 

 
Italy -0.277 Korea -0.205 

 
Australia -0.344 Thailand -0.243 

 
Russia -0.505 Australia -0.254 

 
Taiwan -0.704 Taiwan -0.599 

 

N.B. PSTI=(Xj-Mj)/(Xj+Mj), where j=country 

 

 


