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中 文 摘 要 ： 本研究採用一兩國動態隨機一般均衡(DSGE)模型中加入廠商的進入
成本(entry cost)，探討國際景氣循環特質透過模擬。本研究依循
Cavallari (2013)  對於廠商進入成本的設定，內生化廠商進入市
場的決策。模擬結果發現，本模型可產生與資料相近的國際景氣波
動(international business cycles)特質，產出、消費與勞動的正
向跨國相關性。

中文關鍵詞： 內生廠商進出, 動態隨機一般均衡, 景氣循環

英 文 摘 要 ： The objective of this study is to examine the international
business cycle property in a two-country dynamic stochastic
general equilibrium (DSGE) model with firms’ entry. This
study mainly follows the specification of firms’ entry
cost in Cavallari (2013) to endogenously determine the
firms’ decision to enter the market. The simulation
results show this model can generate positive international
correlation of output, consumption and labor as data
suggest.

英文關鍵詞： endogenous firm‘s entry, DSGE, business cycle
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Abstract 

 

The objective of this study is to examine the international business cycle property in a 

two-country dynamic stochastic general equilibrium (DSGE) model with firms’ entry. 

This study mainly follows the specification of firms’ entry cost in Cavallari (2013) to 

endogenously determine the firms’ decision to enter the market. The simulation 

results show this model can generate positive international correlation of output, 

consumption and labor as data suggest.   
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1. Introduction 

 

This study intends to include the endogenous entry of firms into an 

open-economy dynamic stochastic general equilibrium (DSGE) model. In a 

conventional representative-agent open-economy DSGE model under 

monopolistically competitive market, the composite consumption is composed of both 

the home and foreign goods, of which the share of home and foreign goods in the 

consumption buddle is fixed exogenously.
2
 Thus, there is no endogenous change in 

the market share that the economic transformation may entail. However, various 

empirical studies with micro data find strong supports for the endogenous 

determination of new firms and goods variety. For example, Bernard, Redding, and 

Schott (2010) document how existing U.S. manufacturing establishments devote a 

substantial portion of their production to goods that they did not previously produce. 

Axarloglou (2003) and Broda and Weinstein (2010) measure the introduction of new 

varieties in the U.S. economy and find that there is a strong correlation with the 

business cycle.  

As a result, in recent years, the heterogeneous-firm model where the market 

share is endogenously determined has been included to a dynamic general equilibrium 

framework. It was initially introduced by Melitz (2003) on international trades. In his 

model, each firm embodies different productivity and enters the market with fixed 

entry costs while exporting requires trade costs. It is shown that, when trade is open, 

only the firms with higher productivity will export, and least productive firms can 
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where d  is assumed to be constant. 
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even exit the market. The endogenous entry to the market also endogenously 

determines the market share. The model of Melitz has become the benchmark 

framework for related studies on firms’ entry, particularly in the trade literature.
3
 

 This micro setting has been included into the DSGE model for macroeconomic 

studies. Ghironi and Melitz (2005) introduce Melitz’s specification to a DSGE model 

such that the market share and thereby the composition of consumption basket is 

endogenously determined to examine business cycles (under flexible prices). They 

find that the endogenous determination of market share generates the additional 

channel of shock transmission. A shock that affects the productivity or trade costs will 

induce entry or exit of firms and thereby alter the consumption composition.  

With nominal rigidity, the specification of endogenous firms’ entry has been 

applied to the studies of monetary policies and business cycles, which have been done 

with various representative-agent DSGE models.
4
 Bilbiie, Ghironi, and Melitz (2007) 

establish a closed-economy DSGE model with endogenous firms’ entry and nominal 

rigidity following Rotemberg (1982). Bergin and Corsetti (2008) proposed a model by 

treating entry costs as product prices. Both of them find that firms’ entry amplifies the 

effects of monetary policy shocks. The most recent study, Bilbiie, Fujiwara and 

Ghironi (2014), follow their specification to examine the optimal monetary policy.  

However, the macroeconomic studies of firms’ entry on open economy are 

relatively rare.
5
 Cavallari (2013) uses a two-country model where firms face the entry 

cost and nominal rigidity to examine international business cycles. She finds that a 

business cycle expansion in one country leads to the formation of new firms in the 

trading partner’s market. Thus, firms’ entry provides an additional source for 
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international co-movement. Hamano (2013) uses a flexible-price model to examine 

the consumption-real exchange rate anomaly in open economies. 

This project plans to follow the line of studies on firms’ entry and its influences 

on the effects of monetary policies in an open economy and international business 

cycles. In contrast to Cavallari (2013) who assumes the law of one price holds for 

tradable goods which is the producer-currency pricing (PCP) in the literature, we plan 

to assume the local-currency pricing (LCP) with a two-country DSGE model to 

examine the business cycles and optimal monetary policy in an open economy. Under 

PCP, exporters denominate their exports in their own currency, and thus there is 

complete exchange rate pass-through which may result in the expenditure-switching 

effect. The alternative extreme case is the LCP where there is incomplete exchange 

rate pass-through and thus no expenditure switching effect. Thus, we want to 

highlight the endogenous entry of firms under LCP which would affect the expected 

profits of the firms and thus change firms’ decision of entry and the variety of goods 

available on the market. This can serve as a different transmission mechanism for 

monetary policy.
6
 While the monetary model with firms’ entry remains a new area in 

the monetary policy studies, this study makes contribution to the international 

business cycles and monetary studies.  

This study is framed in the following way. Section 2 presents the model. Section 

3 outlines the specification of parameter values and the simulation results are 

presented in Section 4. Section 5 concludes.  

 

2. Model 

 

In this study, we mainly follow the DSGE model with endogenous firm’s entry in 
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find that the degree of exchange rate pass-through does affect firms’ entry to the foreign market. 
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Cavallari (2013). There are two countries: Home and Foreign. Each firm produces 

goods for both domestic and foreign consumption.  All goods are tradable. Firms’ 

entry to the market requires the entry cost. There are no fixed costs. Firms will 

produce until they face a death shock. Prices are sticky. We assume firms will price 

goods in Calvo’s fashion, but wages are flexibly determined on the market. Money 

serves as the unit of account only. We assume that the monetary authority will conduct 

an interest rate rule. 

 

2.1  Household preferences 

 

Households consume and provide the labor supply.  The utility is characterized 

as: 

 
 

1
1

1 1

J

itJ J

it it

C
U L







 




 
 

,                    (1) 

where 0   is the intertemporal elasticity.   indicates the elasticity of labor 

supply.  Goods market are monopolistically competitive.  The aggregate 

consumption index can be written as: 
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1   is the elasticity of substitution across goods. HN  and FN  are the number of 

firms in the Home and Foreign countries.  The aggregate price level associated with 

the aggregate consumption index is can be obtained: 
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 JP j  denotes the price of the goods produced by the firm ,j h f  in the currency 

of the country ,J H F  respectively. 

Based on the specification, the household’s demands for the good h  and f in 

country J  are     , ,

J J J J

t t H t H tc h p h P C


  and     , ,

J J J J

t t F t F tc f p f P C


 . 

The terms of trade of the Foreign country can be written as  

.
H F

F F

H F

H H

P P
T

P P
                          (6) 

2.2 Firms 

 

There is a continuum of firms in each country, each producing a variety of good. 

Production requires labor only and firms in these two countries use the identical linear 

technology.  The production function of firm ,j h f  follows: 

   J J J

t t ty j Z L j ,                      (7) 

where JZ  is the country-specific productivity of labor.  

                        

2.3 Entry costs 

 

Prior to entry, each firm faces a sunk entry cost of ,

J

e tf  unit of composite goods 

which can be same or different from the composition of consumption goods.  The 

composition of the entry cost and its associated price can be written as follows: 
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In each period, there are a finite mass of firms J

eN  entering the market.  New 

entrants in period t  will not start to produce until period 1t  .  Thus, the exiting 

number of firms in period t  can be written as  

  1 , 11 ,J J J

t t e tN N N                        (9) 

Firms produce in every period until they are hit with a “death” shock, which 

occurs with probability  0,1   in every period.  The entrants are forward looking 

and the free entry condition requires the discounted value of expected profits exceeds 

the entry costs:  
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where  0,1   is the subjective discount factor.   

 

2.4 Households’ optimization 

  

We assume the complete asset market where a complete set of state-contingent 

bonds are traded.  Also, each individual household holds a share s  of a portfolio of 

domestic firms.  The budget constraint of the household in the Home country can be 

written as: 

      1
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where W  is the nominal wage and   denotes the set of states in period 1t  .  

The budget constraint of the Foreign households follows the similar fashion. 
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Households choose consumption, labor supplied, share and bond holdings.  The 

first-order conditions from optimization hold as follows: 
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Optimization conditions of Foreign households follow the analgous form.  With 

Euler condition and the no-arbitrage condition on the international asset market, we 

can obtain the uncovered interest parity condition: 

1
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2.5 Pricing 

 

We assume that the firms price goods in Calvo’s fashion (Calvo, 1983).  Each firm, 

including the incumbent firms and entrants, faces a probability   to change price.  

Firms take PCP and the downward-sloping demand function that each firm faces will 

be: 
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Under PCP where the law of one price holds, the firm who can change its price 

in period t  will set its profit-maximization price as 
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    The law of motion for the producer price will follow: 
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2.6 Monetary policy 

 

We assume that the central bank will conduct a simple interest rate rule: 

                      ,t t ti i                                (19) 

where   and 
y  are policy responses to inflation and output gap. t  is the 

monetary shock. Foreign monetary policy follows the same fashion. Both productivity 

and monetary shocks will be assumed to follow an AR(1) process. 

 

3. Calibration 

 

  The parameters are specified following the values in Cavallari (2013).  In 

particular, the parameter  which characterizes price persistence will be set as 0.49 

for the Home country and 0.72 for the Foreign country, according to the data from the 

US and Europe respectively. 
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Table 1  Parameter values 

Parameter  Description Value 

   
The share of domestic goods in US 

consumption 
0.6 

   
The share of domestic goods in US 

investment 

0.4 

 

   Discount rate 0.99 

   The size of the exogenous exit shock  0.025 

   
The elasticity of substitution across 

varieties 
7.88 

   The inter-temporal elasticity  2.13 

   Frisch elasticity of labor supply 1 

H   
The degree of nominal rigidity of Home 

country (as the US) 
0.49  

F   
The degree of nominal rigidity of Foreign 

country (as Europe) 
0.72 

 

4. Results  

 

We loglinearize the model around the noninflationary steady state and simulate 

with Dynare.  In Table 2, we present the moments of the model compared with the 

data, as reported in Backus, Kehoe and Kydland (1995, henceforth BKK).  While the 

baseline model in BKK show the negative international correlation of output and 

labor employment in contrast to the data, the simulation results of this model present 

positive international comovements as data suggest.  While the consumption in BKK 

exhibits too strong international correlation relative to the data, the simulated 

correlation of consumption of this model is lowered.   

Figure 1 and 2 outline the impulse response functions under a 1% increase in the 

Home productivity and 0.25% rise in the Home interest rate. 
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Table 2: International Business Cycles  

 Model Data: EU-US BKK 

Output 0.9929 0.66 -0.21 

Consumption 0.3605 0.51 0.88 

labor 0.9404 0.53 -0.31 

 

 

 

Figure 1: 1% increase in Home productivity 
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Figure 2: 0.25% increase in Home interest rate 

 

5. Conclusion 

 

In this study, we use a two-country DSGE model with endogenous firm’s entry to 

examine international business cycles. We show that the model can generate the 

positive international comovement, closer to the data.   
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ABSTRACT 

 

We investigate the impacts of the Renminbi (RMB) on the industry-level value 

of 27 manufacturing industries, and shares of the top 10 industries in China’s export 

sector between 2001 and 2009, in contrast to the overall export level that most of 

existing literature address. The empirical results show that the real effective exchange 

rate (REER) appreciation decreases the industry-level export value on average, and it 

has significantly negative impacts on those non-light industries which import 

relatively few raw materials and intermediates. Such appreciation, however, sharply 

raises the industry-level share of the ICT industry. It is probably because the ICT 

industry in China normally has high proportion of imported intermediates and thus 

benefits the most from the lower production costs through the RMB appreciation. In 

addition, the empirical results show that the implementation of foreign exchange 

reform in 2005 tends to depress the exports.  
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1. Introduction 

In the past three decades, the Chinese economy has made remarkable progress. 

During its fast growing path, particularly after joining the World Trade Organization 

(WTO) in Dec. 2001, both export and import (of goods only) increased significantly, 

from 19.90% and 18.22% of GDP in 2001 to 35.36% and 28.88% of the GDP in 2006 

respectively, but experienced significant decline in 2009 due to the global financial 

crisis.
1
 The net export of goods and services rose from 2.10% of GDP in 2001 to its 

highest level of 8.69% in 2007, and then fell to 4.34% of GDP in 2009, as shown in 

Table 1. Table 1 shows that export was the primary driving force of economic growth 

that the currently second largest economy in the world had experienced in those years. 

It was the time when the exchange rate of the Renminbi (thereafter, RMB) 

against the US dollar was fixed, which was considered as the main factor contributing 

to the significant trade surplus. The huge trade surplus made the Western economies 

urge the Chinese government to appreciate the exchange rate of the RMB. Therefore, 

the Chinese government implemented the foreign exchange reform in July 2005, 

switching the exchange rate regime to the managed floating system. The RMB has 

appreciated significantly since then. The exchange rate of the RMB against the US 

dollar had appreciated by 17% till 2009, compared to its level in July 2005. In Figure 

1, we illustrate the nominal effective exchange rate (NEER) and real effective 

exchange rate (REER), taking into account China’s export volume to eighty of its 

major trading countries. It shows that the movement of the NEER and REER are very 

close with each other. Both of the NEER and REER depreciate (rises in the figure) 

before the foreign exchange reform in 2005, but appreciate since then.
2
 The RMB 

revaluation has caused the overall export to decline, which can be passed upon the 

growth of the overall GDP, as found by various studies (For example, Yu, 2009, 2010, 

and Liou, Peng, and Yang, 2012).  

While the RMB movement has been shown its significant effect on the overall 

export, exports of different industries may respond differently to the RMB 

appreciation. Based on the export data from 2001-2009, Figure 2 demonstrates that 

the share of ten largest manufacturing industries (measured by the export value in 

2009) in the overall export between 2001 and 2009.
3
 The figure shows that the 

                                                      
1
Both export and import reach their highest share in GDP roughly in the year of 2006. They fell 

steadily till 2008 and plummet in 2009 because of the global financial crisis. 

2
Before July 2005, the nominal exchange rate of the RMB was kept fixed against the US dollar. 

Therefore, the movements of the US dollar relative to other currencies were passed onto the nominal 

exchange rate of the RMB relative to others and led to the volatile nominal effective exchange rate of 

the RMB.  

3
Throughout the paper, please refer to Appendix 1 for detailed description of industry codes. 



3 
 

industry of communication apparatus, computer and other electric installation 

manufacturing industry (industry code 40) and chemical material and chemical 

product manufacturing (code 36) experience the most significant rises, while the 

textile industry (code 17), weaving costume, shoes cap manufacturing industry (code 

18) and leather, fur and feather manufacturing industry (code 19) decline in the same 

period (refer to Table 2 for detailed export share of industries between 2001 and 2009). 

Aside from the industry-specific production characteristics that can be key 

determinants of the change, the RMB appreciation may also play some role on the 

export of these manufacturing industries. 

The examination of the effects of the RMB movement on the trade of industries 

may have important policy implications. First, understanding the responses of 

different industries to the RMB movement can be critical to the monetary authority. 

Second, after the Chinese economy reached its record high, more fundamental 

changes are needed for sustainable economic growth in the future, and consequently 

economic (as well as social) transformation, which can be identified in many respects, 

is called for.
4
 As one of the most important parts in GDP, the composition of export 

may influence the economic structure, and how the economic growth will proceed. 

The purpose of this study is to investigate the impacts of the RMB revaluation on 

the industry-level value and share of export. We use the panel data of export of 27 

manufacturing industries with the sample period of 2001 and 2009. For each industry, 

we also control for industrial characteristic such as productivity and capital-labor ratio, 

which are calculated from the Chinese Industrial Enterprises Database. The empirical 

results show that the proportion of intermediate goods that each industry imports from 

abroad can be the key factor to determine the effect of the RMB appreciation on the 

exports of industries. With the industry fixed-effect model, we find that the real 

effective exchange rate (REER) appreciation tends to decrease the industry-level 

export value on average, and particularly affect those non-light industries that import 

relatively few raw materials and intermediates and thus benefit less from the RMB 

appreciation which helps lower the production cost. However, the REER appreciation 

has a positive effect on the export share of the information and communication 

technology (ICT) industry, probably because a high proportion of intermediates of 

China’s ICT industry are imported from other countries. Thus, the ICT industry 

benefits from depressing production costs through the RMB appreciation. In addition, 

for the industry-level export value, we find that China’s own economic development 

might play a more important role than the world income in enhancing it, while the  

                                                      
4
Economic transformation can be stated in various aspects such as the switch of export-led growth to 

the growth driven by domestic demand, upgrades of industries, increase the human capital in 

production to reinforce innovations, etc. 
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Table 1: The Composition of GDP, 2001-2009 

<to be inserted here> 

Figure 1: Growth Rate of China’s Real Effective Exchange Rate and Nominal 

Effective Exchange Rate, 2001-2009 

<to be inserted here> 

 

Figure 2: Export Share of China’s Top 10 Manufacturing Industries (Measured in the 

Export Value in 2006), 2001-2009 

<to be inserted here> 

Table 2: Export Share of Industries, 2001-2009 

<to be inserted here> 

 

implementation of foreign exchange reform in 2005 tends to depress it. Lastly, we 

find that industries with higher level of capital-labor ratio on average tend to have 

higher industry-level export shares. 

    Our study may contribute to the related studies of China’s trade in the following 

sense. First, we may be the first, to investigate the impacts of the revaluation of the 

RMB on China’s export sector using the disaggregate data on the level of industries, 

although several previous studies have focused on this issue in terms of aggregate 

data, or disaggregate data at commodity level (capital/consumption), trade mode 

(ordinary/processing) or production stages (primary/intermediate/final), among others. 

Second, we may also be the first, as far as we know, to explore the influence of the 

RMB movement not only on the overall export values, but also on the export shares of 

different industries, i.e. the structure of China’s export sector. 

The remainder of this paper is structured as follows. We review the literature in 

Section 2. The variables and sources of the associated data, as well as the empirical 

models are presented in Section 3. Empirical findings are outlined and analyzed in 

Section 4. Section 5 concludes.  

2. Literature Review 

Since China abandoned the fixed exchange rate regime in July of 2005, and the 

concern about China’s increasing trade surplus, more and more studies examine the 

effects of the RMB on China’s trades. Most of them are macroeconomic studies to 
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examine the effects of the RMB appreciation on the overall trade. Many of these 

studies find that the RMB appreciation does lower the overall export of China. Yu 

(2009) employs the gravity model to investigate the effect of the revaluation of the 

RMB on bilateral trades at aggregate level between China and the U.S. by using 

industrial panel data from 2002 to 2007. The estimation results clearly suggest that the 

revaluation of the RMB against the dollar significantly reduced the Sino-U.S. trades, 

but it had no significant effects on Sino-Japan bilateral trade since the bilateral 

exchange rate between RMB and Japanese Yen does not have much variation during 

2002–2006. Similar results were found by Yu (2010). By augmenting theoretical 

gravity model with exchange rate and using industrial panel data set from 2002 to 

2008, considering a partial pass-through effect on the U.S. import prices, Yu (2010) 

suggests that the RMB appreciation prominently reduced the U.S. imports from China  

Some studies investigate not only the exports, but also imports. Liu, Zhou, and 

Xu (2010) investigate the dynamic effect of structural shocks on trade balance. They 

find that the real effective exchange rate has the negative effect on the trade balance, 

and J curve does exist. Moreover, the effects of the real effective exchange rate 

movement on China’s trade balance are more significant with time. Wei (2006) 

constructs a Computable General Equilibrium (CGE) model and uses China’s 

macroeconomic and trade data to estimate the impact of the RMB revaluation on 

China’s economy. One of the simulation results is that RMB appreciation harms 

exports, but stimulated imports due to lower prices of import goods. Furthermore, the 

more augmented range of the RMB appreciation, the more diminished demands for 

export and increased demands for import.  

In addition to the investigation of the RMB appreciation on the value of overall 

exports, some studies investigate the different responses of different sectors to the 

RMB movement. Marquez and Schindler (2007) segment all products into ordinary 

and processing goods by using the monthly trade data to examine the relationship 

between the real effective value of the RMB and the share of China’s exports and 

imports in world trade. They find that the RMB movement has different effects on 

these two types of goods. Overall, nearly 1% of China’s aggregate exports decreases 

are induced by 10% real appreciation of the RMB. 

A more recent study by Liou, Peng, and Yang (2012) examines the influence of 

the RMB appreciation on trades of different types of goods. They apply a GMM 

model for the dynamic panel data of trades between China and its 49 major trade 

partners with the segmentation of three types of goods, primary, intermediate, and 

final goods. They find that the sensitivity of China’s overall exports to the RMB 

revaluation is more significant than imports. The empirical results also show that the 
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negative effect of the RMB appreciation on the export of primary goods is the 

strongest, while the effect on final goods is the least.  

These studies on the segmented trade data are of particular importance while 

China is undertaking the crucial stage of economic transformation. Wang, Fan and Liu 

(2009) state that the Chinese economy is experiencing the fundamental changes. 

While the total factor productivity (TFP) continues to rise, by an average annual rate 

of 3.6% in the past decade. The continuing TFP rise is driven mostly by technological 

progress and the improvement of internal efficiency, but less relies on the external 

efficiency improvement. The contribution of the increase in the human capital due to 

education dominates that of labor input expansion. They find that, if China can 

overcome the internal problems during the transformation, the economy can maintain 

a sustainably high growth rate of 9% till 2020.  

The structure of export, as one of the most important elements in GDP, can play 

an essential role in the economic transformation. However, most of these studies 

investigate the effects of the RMB movement on the trade value of different industries, 

but not on the structure of trades. Which industry will be affected the most, and how 

the structure of export will become after the exchange rate of RMB becomes more 

flexible, with a trend to appreciate, would be critical for monetary policy making, 

3. Empirical Model 

In this section, we first introduce the variables and their sources in 3.1, and then 

propose three sets of empirical models in 3.2, and lastly in 3.3 we show the results of 

panel unit root tests. In each set of model, there are two specifications in which the 

industry-level export value and export share are used as the dependent variables, 

respectively. In particular, in Model 1.1 and 1.2, we apply the ordinary least square 

method. In Model 2.1 and 2.2, we then implement fixed effect panel data analysis. In 

Model 3.1 and 3.2, we further study the industry-specific effects of the real effective 

exchange rate.  

3.1 Variables and data source 

We examine the impact of the RMB revaluation on the export value and share of 

China’s exports in manufacturing sectors at the industry level over the period of 2001 

to 2009. To calculate the key variables, i.e., the industry-level export value (𝐸𝑥𝑣) and 

export share (𝐸𝑥𝑠), we mainly use the China Customs Database. This dataset includes 

all transactions in terms of the Harmonized Commodity Description and Coding 

System (HS code) reported by the exporters and importers in China within each year. 
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Notice that since our focus in this study is at the industry level instead of product level, 

we will have to re-categorize all exporting goods into industry classification following 

The International Standard Industrial Classification (ISIC) of All Economic Activities, 

which ends up with the industry-level data of export value and share of 27 

manufacturing industries.
5
 

The sources of other main explanatory variables are as follows. We calculate the 

real effective exchange rate (𝑅𝐸𝐸𝑅) using the data of 80 main trade partner countries 

of China from the International Financial Statistics. We obtain and calculate the real 

GDP of China (𝐶ℎ𝑛𝑌) and the world (𝑊𝑌), represented by the same 80 countries as 

above, from the National Accounts Main Aggregates Database published by the 

United Nations. The industry-level variables, including sales per worker (𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝), 

output per worker (𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝) and capital-labor ratio (𝐾𝐿) are calculated by the 

data from the Chinese Industrial Enterprises Database (CIED) conducted by the 

National Bureau of Statistics (NBS) of China. The exact definition and calculation of 

these variables will be illustrated in detail with the empirical model specifications in 

3.2. 

Table 3: List of Variables 

<to be inserted here> 

3.2 Econometric model 

We investigate the determinants of the industry-level export value and export 

share in total export value of each industry in China’s manufacturing sector.
6
 We start 

with, for industry 𝑗 in year 𝑡, the benchmark model of OLS regression in two 

versions, “export value” (Model 1.1) and “export share” (Model 1.2): 

(1.1) 

ln 𝐸𝑥𝑣𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝑊𝑌𝑡−1 + 𝛼3ln𝐶ℎ𝑛𝑌𝑡 + 𝛼4ln𝑃𝑑𝑡𝑦𝑗𝑡 + 𝛼5ln𝐾𝐿𝑗𝑡

+ 𝑢𝑗𝑡 

                                                      
5
According to China’s Industrial Classification for National Economic Activities, category C 

(manufacturing sector) contains the industries from code 13 through 42. In addition, originally there 

are 29 industries in manufacturing sector. The industry of 27 is dropped since the China Customs 

Database is lack of the records for the years of 2001 through 2005. The industry of 33 is dropped since 

the China Customs Database is lack of the records for the year of 2008. 
6
We also study the data at the macro level by regressing China’s overall export value on the real 

effective exchange rate, world income, and the dummy variables for China’s entering WTO and 

exchange rate reform. We find the coefficients significant and positive for the former two variables, 

negative for the reform dummy, and insignificant for the WTO dummy. This result implies that a 

RMB depreciation and world income increase are associated with a rise in China’s overall export 

value, which is consistent with the findings of the literature using macro trade data. 
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(1.2) 

𝐸𝑥𝑠𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝐶ℎ𝑛𝑌𝑡 + 𝛼3ln𝑃𝑑𝑡𝑦𝑗𝑡 + 𝛼4ln𝐾𝐿𝑗𝑡 + 𝑢𝑗𝑡; 

with the notations explained as follows and all variables taken natural logarithm. For 

the dependent variable, 𝐸𝑥𝑣𝑗𝑡 is the export value (adjusted with 2010 price of China); 

𝐸𝑥𝑠𝑗𝑡 is the export share which is defined as 𝐸𝑥𝑗𝑡 𝐸𝑥𝑡⁄ , the share of export value of 

industry 𝑗 in the overall export value of all 27 industries (𝐸𝑥𝑡) in year 𝑡.  

However, the sample industries in these two regressions are different. In the 

regression for export values (Model 1.1, 2.1 and 3.1), we include all 27 industries. In 

the regression for export shares (Model 1.2, 2.2, and 3.2), we include only 14 

industries that was ranked the 10
th

 largest exporting industries in any of the years 

during the sample period, 2001-2009.
7
 The reason for the latter is twofold: (1) we 

want to focus on those industries of highest shares which play the most important role 

in China’s exporting sector and economic development; (2) we want to avoid the 

potential high collinearity issue caused by the fact that the sum of the export share of 

all industries should be equal to one if we consider all industries. The selection of 

sample industries is also applied to the following regressions.  

For the independent variables, the variable 𝑅𝐸𝐸𝑅𝑡 which is obtained from the 

real effective exchange rate (hereafter REER) in year 𝑡 between the RMB and the 

currencies of 80 China’s exporting partner countries, with each currency’s weight 

equal to China’s export value to that country over the total export value in that year. It 

can be shown as below: 

𝑅𝐸𝐸𝑅𝑡 = ∑ (
𝐸𝑥𝑖𝑡

𝐸𝑥𝑡
× 𝜀𝑖𝑡 ×

𝑃𝑖𝑡

𝑃𝑡
)𝑀

 𝑖=1 , 

where 𝜀𝑖𝑡 is the nominal exchange rate between the RMB and the currency 𝑖, and 

𝑃𝑖𝑡/𝑃𝑡 represents the relative price level between country 𝑖 and China. We expect its 

coefficient to be positive, implying a RMB depreciation associated with a rise in 

China’s export. 

The variable 𝑊𝑌𝑡 is the world’s real income level, which is obtained from the 

weighted sum of real GDPs of 80 China’s main exporting countries in the world in the 

year 𝑡, using the respective country-specific export share as the weight. According to 

the gravity model, we expect its coefficient to be positive. The variable 𝐶ℎ𝑛𝑌𝑡 is the 

                                                      
7
 The 14 industries include the industry 14, 17, 18, 19, 24, 26, 32, 34, 35, 36, 37, 39, 40 and 41. When 

running the regression, Stata automatically takes industry 34 as the benchmark industry. 



9 
 

real income of China. We introduce this variable since we think that China’s exporting 

sector is very likely to be affected by its own economic development course, and we 

expect its coefficient to be positive. 

As for the two industry-level productivity (denoted by ln𝑃𝑑𝑡𝑦𝑗𝑡 in the models 

above), we consider two measures, 𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 and 𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡 (also denoted 

by SPC and OPC), which are the averaged per-worker sales and per-worker output of 

enterprises of industry 𝑗 in year 𝑡, respectively. We expect their coefficients to be 

positive because higher productivity is more likely to enhance the competitiveness of 

an industry. The last variable ln𝐾𝐿𝑗𝑡 represents the average of capital-labor ratio of 

enterprises of industry 𝑗, whose sign is expected to be positive, given that the 

development of China’s exporting sector is moving from labor intensity toward 

capital intensity. Lastly, 𝑢𝑗𝑡 is the error term of each observation for industry 𝑗 in 

year 𝑡, assumed to follow log-normal distribution. 

    We further consider the industry fixed effects by proposing Model 2.1 and 2.2 as 

follows. To explore whether the two events of China’s foreign exchange reform in 

2005 and global financial crisis in 2008 affect China’s industry-level export value and 

share of industries, we include two year dummy variables 𝐸𝑥𝑅𝑒𝑓 and 𝐹𝑐𝑟. Model 

2.1 and 2.2 are then: 

(2.1) 

ln 𝐸𝑥𝑣𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝑊𝑌𝑡−1 + 𝛼3ln𝐶ℎ𝑛𝑌𝑡 + 𝛼4ln𝑃𝑑𝑡𝑦𝑗𝑡 +

𝛼5ln𝐾𝐿𝑗𝑡 + 𝛼6𝐸𝑥𝑅𝑒𝑓 + 𝛼7𝐹𝑐𝑟 + 𝜆𝑗 + 𝑢𝑗𝑡; 

(2.2) 

ln 𝐸𝑥𝑠𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝐶ℎ𝑛𝑌𝑡 + 𝛼3ln𝑃𝑑𝑡𝑦𝑗𝑡 + 𝛼4ln𝐾𝐿𝑗𝑡 + 𝛼5𝐸𝑥𝑅𝑒𝑓 +

𝛼6𝐹𝑐𝑟 + 𝜆𝑗 + 𝑢𝑗𝑡; 

where 𝜆𝑗 measures the industry fixed effect for industry 𝑗, regardless of years.  

The dummy variable 𝐸𝑥𝑅𝑒𝑓denotes China’s foreign exchange reform in 2005, 

equal to 1 for 2005-2009 and 0 for previous years. Another dummy variable 𝐹𝑐𝑟 

denotes the global financial crisis starting in 2008, equal to 1 for the years of 2008 

and 2009 and 0 otherwise. 

    We finally consider the industry-specific effects of exchange rate by proposing 

models (3.1) and (3.2): 

(3.1) 
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l n 𝐸𝑥𝑣𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝑊𝑌𝑡−1 + 𝛼3ln𝐶ℎ𝑛𝑌𝑡 + 𝛼4ln𝑃𝑑𝑡𝑦𝑗𝑡 +

𝛼5ln𝐾𝐿𝑗𝑡 + 𝛼6𝐸𝑥𝑅𝑒𝑓 + 𝛼7𝐹𝑐𝑟 + 𝛼8 ∑ ln𝑅𝐸𝐸𝑅𝑡 × 𝐼𝑛𝑑𝑗
𝑁
𝑗=1 + 𝜆𝑗 + 𝑢𝑗𝑡; 

(3.2) 

l n 𝐸𝑥𝑠𝑗𝑡 = 𝛼0 + 𝛼1ln𝑅𝐸𝐸𝑅𝑡 + 𝛼2ln𝐶ℎ𝑛𝑌𝑡 + 𝛼3ln𝑃𝑑𝑡𝑦𝑗𝑡 + 𝛼4ln𝐾𝐿𝑗𝑡 + 𝛼5𝐸𝑥𝑅𝑒𝑓 +

𝛼6𝐹𝑐𝑟 + 𝛼7 ∑ ln𝑅𝐸𝐸𝑅𝑡 × 𝐼𝑛𝑑𝑗
𝑁
𝑗=1 + 𝜆𝑗 + 𝑢𝑗𝑡; 

where ln𝑅𝐸𝐸𝑅𝑡 × 𝐼𝑛𝑑𝑗 stands for the cross terms of the real effective exchange rates 

with the industry dummy variables 𝐼𝑛𝑑𝑗 (equals 1 if the industry investigated is 𝑗, 

and 0 otherwise). Thus, the effect of the REER on each industry 𝑗 can be measured 

by the sum of 𝛼1 and 𝛼7. 

3.3 Testing for unit root 

The panel dataset used in this study contains both time series and cross sectional 

information, which is helpful for enhancing the degree of freedom and reducing the 

estimation bias. To access to such dataset with regression analysis, however, we need 

to first test whether the variables in question exist the issue of non-stationary by unit 

root tests, so as to avoid the problem of spurious regression and the corresponding 

inefficiency results of estimation. We test for panel unit root with three methods 

including Levin, Lin and Chu test (LLC), Im, Pesaran and Shin test (IPS), and 

Harris-Tzavalis test (HT) and show the results in Table 4. The results suggest that 

although five out of eight variables are shown to be stationary with the method of 

LLC, almost all variables are tested to be non-stationary with other two methods. We 

therefore take first-order difference for all variables except ln𝑅𝐸𝐸𝑅𝑡  to ensure 

stationarity.
8
 

Table 4: The Results of Unit Root Tests 

<to be inserted here> 

4 Empirical Findings 

 

4.1 Benchmark models 

The results of the benchmark models 1.1 and 1.2 are shown in Table 5(A) and 

                                                      
8
The variable ln𝑅𝐸𝐸𝑅𝑡 is tested to be non-stationary even though we take second-order differences. 

To prevent from losing too many observations (we only have nine periods) and given that the P-values 

are not very high for other two methods, we thus decide not to take difference for this variable, but 

need to report this as a caveat. 
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5(B), respectively. Let us start with the results of the export value in Table 5(A). As 

expected, the REER, the variable of our greatest interest, has a positive coefficient of 

about 2.2 at 10% of significance level in Model 1.1, meaning that on average a 1% 

RMB real appreciation is associated with a fall of 2.2% in the industry-level export 

value. Other variables, including the world income, China’s income, two measures of 

productivity and the capital-labor ratio, are all insignificant in Model 1.1. 

For the results of the export share in Table 5(B), the only variable that is 

significant is the capital-labor ratio, with the coefficient of 0.03 at 5% significance 

level, whose sign is as we expected. This implies that for the 14 industries during this 

period, a 1% rise in the capital-labor ratio is associated with a 0.03% rise in the 

industry-level export share. Other variables, including the REER, China’s income and 

two measures of productivity, are all insignificant in Model 1.1. 

Table 5: Benchmark Models 

<to be inserted here> 

4.2 Industry fixed effects, exchange rate reform, and financial crisis 

Table 6(A) and 6(B) show the estimation results of Model 2.1 and 2.2, 

respectively. We start with the results of export value in Table 6(A). We first find that 

the REER is positively associated with the industry-level export value at 1% 

significance level, with the coefficients of about 4.4, which implies that on average a 

1% RMB real appreciation is associated with a fall of 4.4% in export value at the 

industry-level. 

The world income has a significant and positive coefficient of around 5.6 at 10% 

of significance level, which supports the prediction of the gravity model and means 

that a 1% rise in the world GDP is expected to associate with a roughly 5.6% rise in 

industry-level export value. China’s real GDP is positively and significantly (10% 

level) associated with the industry-level export value with the coefficient of about 8.8, 

meaning that a 1% rise in China’s GDP is expected to associate with a roughly 8.8% 

rise in industry-level export value. The two results together seem to suggest that 

China’s own economic development course might on average play a more important 

role in enhancing the export value at the industry level. 

The last two variables that are significant are the dummy variables of exchange 

rate reform (𝐸𝑥𝑅𝑒𝑓) and global financial crisis (𝐹𝑐𝑟). The coefficient for 𝐸𝑥𝑅𝑒𝑓is 

about -0.46 at 1% significance level, which implies that the implementation of 

China’s foreign exchange reform in 2005 on average lowers the industry-level export 
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value. The coefficient for 𝐹𝑐𝑟 is about 0.87 and significant (5% level), implying that 

the global financial crisis starting in 2008 on average raises the industry-level export 

value by 0.87%, which sounds counter-intuitive. Recall that we utilize the year 

dummy variable as the proxy for the global financial crisis. The year dummy variable, 

however, usually contains more information than just one event. We therefore 

probably need to be more cautious when explaining the meaning of the sign of its 

coefficient. Other variables, including the two measures of productivity and the 

capital-labor ratio, are all insignificant. 

We further turn to the results of the export share in Table 6(B). Similar to Model 

1.2, the only variable of significance is the capital-labor ratio when the productivity 

proxy used is the output per worker, and the coefficient is 0.02 at 10% significance 

level. This suggests that for the 14 industries during this period, a 1% rise in the 

capital-labor ratio is associated with a 2% rise in the industry-level export share. As to 

the industry fixed effect, the industry 40 is the only one that is significantly shown to 

have higher export share than all other industries, with the industry of 34 as the 

benchmark. Other variables, including the REER, China’s income and two measures 

of productivity, are all insignificant.  

Table 6: Models with Industry Fixed Effects 

<to be inserted here> 

4.3 Industry-specific effect of real exchange rate revaluation 

The estimation results of Model 3.1 and 3.2 are listed in Table 7(A) and 7(B), 

respectively. Recall that here we further introduce the cross terms of REER with the 

industry dummies. Let us look at the case of the export value in Table 7(A). Although 

the coefficients of the REER are insignificant, the REER still affects five industries 

since its industry-specific cross terms positive and significant at either 1% or 10% 

significance levels for these industries. These industries are, from the largest to the 

smallest in terms of coefficients, ferrous metal refining and calendaring processing 

(industry code of 32), oil processing, coking and nuclear (25), chemical material and 

chemical product manufacturing (26), task equipment manufacturing (36) and metal 

product (34). The results above suggest that, compared with the industry of 13, the 

export value of these industries tend to decrease with RMB appreciation during the 

period of 2001-2009. 

Table 7: Industry-Specific Effects of Real Effective Exchange Rates 

<to be inserted here> 
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Why are these industries significantly and negatively affected by the appreciation 

of RMB? Our inference is as follows. By further observing these industries, one might 

find that most of them seem to share similar features. First, these industries are not 

light industries. Second, firms in the industries of 26, 32, 34 and 36 tend to import 

relatively fewer raw materials or intermediates from abroad. Therefore when RMB 

revaluates, they are less likely to enjoy the advantage of cheaper raw materials or 

intermediates caused by such appreciation. Third, firms in the industry of 25 need to 

import petroleum and uranium, although China’s yield of coal is ranked among the 

top in the world. They are less likely to enjoy the mentioned advantage probably 

because during this period the world prices of petroleum and uranium increase 

sharply. 

The world and Chinese income are both positively and significantly (levels of 

10% and 5%) associated with the industry-level export value, with the coefficients of 

about 5.66% and 8.53%, respectively. This suggests again that China’s own economic 

development course might on average play a more important role in enhancing the 

export value than the world market does at the industry level. 

The estimation results of the two event dummy variables of 𝐸𝑥𝑅𝑒𝑓 and 𝐹𝑐𝑟 

are similar to those in Model 2.1, both in terms of the signs and values. Our 

explanation is therefore similar to that mentioned above. Other variables, including 

the two measures of productivity and the capital-labor ratio, are all insignificant in the 

two industry fixed effect models. 

Now let us turn to the case of the export share in Table 7(B). The REER is still 

insignificant, and only one of its industry-specific cross terms is significant (level of 

5%) and positive. This industry is communication apparatus, computer and other 

electric installation manufacturing (industry code of 40). This means that the export 

share of this industry, compared with the industry of 34 (the benchmark industry here), 

tends to increase by 23% when the RMB appreciates by 1% during the period of 

2001-2009, while the export shares of other top industries do not significantly change 

(relative to the industry 34). This result is not only consistent with the sharply 

increasing trend of the export share of the industry 40 in Figure 2, but suggests that 

this sharp increase might be largely related to the RMB real appreciation during this 

period. The reason that accounts for the results can be quite similar to the Model 2.2, 

but in an opposite way. The intermediary goods can be the key determinant again.  

The industry 40 is one industry that imports a great proportion of its intermediates 

from abroad such as Taiwan. Therefore, when the RMB appreciates, firms in this 

industry actually benefit a lot from cost reduction, and thus benefit and even promote 

their exports, which in turn pushes up its export share by more than 10%. 
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Similar to Models 1.2 and 2.2, the capital-labor ratio is also significant with the 

coefficient of 0.03 at 10% significance level, suggesting that for the 14 industries 

during this period, a 1% rise in the capital-labor ratio is associated with a 0.03% rise 

in the industry-level export share. Other variables, including China’s income, two 

measures of productivity and the two event dummy variables, are all insignificant. 

5 Conclusion 

In this study, we attempt to examine different responses of exporting industries to 

the RMB appreciation. We segment the export sector into 27 manufacturing industries 

from 2001 to 2009, and examine how the RMB appreciation may influence the value 

and share of these industries in exports. To obtain the characteristics of different 

industries, we use the industry-level and firm-level data to obtain two productivity 

measures (sales per worker and output per worker) and capital-labor ratio for each 

industry. 

Our empirical results basically show that the real effective exchange rate (REER) 

appreciation tends to decrease the industry-level export value on average, and in 

particular probably in those non-light industries that import relatively few raw 

materials and intermediates. The REER appreciation tends, however, to sharply raise 

the industry-level export share of the information and communication technology 

(ICT) industry, probably because this industry imports high proportion of 

intermediates, and thus largely experience depressing production costs through the 

RMB appreciation.  In addition, for the industry-level export value, we find that 

China’s own economic development might play a more important role than the world 

income in enhancing it, while the implementation of foreign exchange reform in 2005 

tends to depress it. Lastly, we find that industries with higher level of capital-labor 

ratio on average tend to have higher industry-level export shares. 

In the future study, we may consider the following aspects. First, we may extend 

our study from exports to imports, so that both sides of the trade will be examined on 

the same basis. Second, although the relationship between the structural change of 

china’s exporting sector and the revaluation of the RMB is examined in this study, the 

mechanism behind is yet to be explored. The appreciation of the RMB affects the 

relative price not only between export and non-export sectors, but also among 

different industries such that it may cause the redistribution of resources. This might 

be the main source of the structural change observed in this study, and be worthy of 

further investigation. Third, we may consider taking more advantage of the firm-level 

data in our future work, given that the current information used in this study is all at 

industry-level. Fourth, our empirical result seems to indicate, as many studies do, the 
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important role of the imported intermediates in China’s exporting sector. With more 

detailed data about the proportion of imported intermediates in each industry, we 

might be able to further confirm our findings and inference in this study.  
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Table 1: The Composition of GDP, 2001-2009 

Note: Net exports are total exports of goods and services minus total imports of goods and services. 

Export and imports are for goods only. 

Source: National Bureau of Statistics of China (2015), “China Statistical Yearbook 2015”, China 

Statistics Press, China: Beijing. 

Figure 1: Growth Rate of China’s Real Effective Exchange Rate and Nominal 

Effective Exchange Rate, 2001-2009 

 
 

Source: Nominal exchange rate and Consumer Price Index: International Monetary Fund (2015). 

Note: 𝑅𝐸𝐸𝑅𝑡 =  ∑ ((𝐸𝑋𝑗𝑡 𝐸𝑋𝑡⁄ ) ∗ 𝜀𝑗𝑡 ∗ (𝑃𝑗𝑡 𝑃𝑡⁄ ))𝑁
𝑗=1 ; 𝑁𝐸𝐸𝑅𝑡 =  ∑ ((𝐸𝑋𝑗𝑡 𝐸𝑋𝑡⁄ ) ∗ 𝜀𝑗𝑡)𝑁

𝑗=1 . Subscript t is the 

time period, 𝐸𝑋𝑗 and 𝐸𝑋 denote the export from China to their trading partners and total 

export of China, 𝜀𝑗 is defined as nominal exchange rate of RMB to per foreign currency, and 𝑃𝑗 

and 𝑃 represent consumer price index of China’s trading partners and of China respectively.  
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2001 2002 2003 2004 2005 2006 2007 2008 2009

NEER REER

% 

Year 
  Share in GDP(%) 

 Consumption  Gov. Spending  Investment  Export of goods  Import of goods  Net Exports 

2001  45.83  16.18  35.89  19.90  18.22  2.10 

2002  45.30  15.71  36.45  22.17  20.09  2.55 

2003  43.17  14.77  39.90  26.40  24.88  2.16 

2004  41.20  14.01  42.17  30.38  28.73  2.62 

2005  40.07  14.04  40.45  33.36  28.90  5.44 

2006   38.34   14.03  40.05   35.36   28.88  7.59 

2007  37.03  13.60  40.68  34.72  27.20  8.69 

2008  36.36  13.37  42.63  31.65  25.07  7.64 

2009  36.56  13.40  45.69  23.68  19.81  4.34 

Unit: REER: China’s commodity per foreign commodity; NEER: RMB per foreign currency. 
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Figure 2: Export Share of China’s Top 10 Manufacturing Industries (Measured 

in the Export Value in 2009), 2001-2009 

 

Source: General Administration of Customs of the People’s Republic of China (2001-2009). 

Note: (1) IND_X in figure means the industry X in Appendix I. (2) The China’s top 10 manufacturing 

industries are ranked according to their export share in 2009. (3) Please refer to the Appendix I 

for the industrial codes listed by International Standard Industrial Classification (ISIC) of All 

Economic Activities. 
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Table 2: Export Share of Industries, 2001-2009 

Industry  

code 

Year 

2001 2002 2003 2004 2005 2006 2007 2008 2009 

IND_13  0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

IND_14  0.038 0.035 0.030 0.026 0.024 0.021 0.020 0.019 0.021 

IND_15  0.004 0.003 0.003 0.002 0.002 0.002 0.001 0.001 0.001 

IND_16  0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 

IND_17 0.113 0.107 0.103 0.092 0.087 0.086 0.086 0.078 0.084 

IND_18 0.085 0.076 0.068 0.058 0.054 0.050 0.043 0.040 0.043 

IND_19 0.086 0.078 0.070 0.060 0.057 0.046 0.041 0.040 0.045 

IND_20 0.012 0.012 0.011 0.011 0.011 0.011 0.010 0.008 0.008 

IND_21 0.017 0.019 0.019 0.019 0.020 0.019 0.019 0.020 0.022 

IND_22 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.006 

IND_23 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

IND_24 0.044 0.046 0.039 0.033 0.032 0.028 0.027 0.027 0.026 

IND_25 0.006 0.005 0.006 0.009 0.005 0.004 0.004 0.006 0.001 

IND_26 0.017 0.015 0.013 0.013 0.021 0.054 0.058 0.064 0.060 

IND_27 0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.002 0.003 

IND_28 0.018 0.017 0.017 0.017 0.015 0.013 0.012 0.012 0.012 

IND_29 0.007 0.007 0.006 0.007 0.008 0.008 0.009 0.008 0.009 

IND_30 0.024 0.025 0.023 0.022 0.022 0.020 0.018 0.017 0.018 

IND_31 0.020 0.021 0.020 0.019 0.020 0.019 0.017 0.018 0.020 

IND_32 0.010 0.008 0.009 0.022 0.022 0.028 0.035 0.040 0.012 

IND_33 0.013 0.012 0.013 0.015 0.013 0.016 0.013 0.010 0.008 

IND_34 0.048 0.048 0.046 0.048 0.050 0.052 0.054 0.058 0.050 

IND_35 0.029 0.036 0.035 0.036 0.035 0.036 0.038 0.042 0.042 

IND_36 0.016 0.017 0.017 0.019 0.021 0.023 0.042 0.047 0.046 

IND_37 0.041 0.037 0.041 0.040 0.041 0.042 0.048 0.052 0.053 

IND_39 0.110 0.104 0.102 0.099 0.096 0.092 0.094 0.095 0.095 

IND_40 0.184 0.215 0.258 0.281 0.286 0.275 0.259 0.246 0.269 

IND_41 0.031 0.029 0.030 0.032 0.038 0.035 0.031 0.030 0.032 

IND_42 0.018 0.017 0.014 0.014 0.013 0.012 0.012 0.011 0.012 

Source: General Administration of Customs of the People’s Republic of China (2001-2009); 

Directorate General of Budget, Accounting and Statistics (DGBAS) of Executive Yuan (2015). 

Note: (1) IND_X in figure means the industry X in Appendix I. (2) Please refer to the Appendix I for 

the industrial codes listed by International Standard Industrial Classification (ISIC) of All 

Economic Activities. 
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Table3: List of Variables 

Variables Description  Data Source 

𝐸𝑥𝑣𝑗𝑡  The export value of industry 𝑗 in China in year 𝑡 China Customs Database 

𝐸𝑥𝑠𝑗𝑡  The share of industry 𝑗’s export in total export in 

China in year 𝑡 

China Customs Database 

𝑅𝐸𝐸𝑅𝑡 The real effective exchange rate between China in 

year 𝑡, using export shares as weights. A rise in 

𝑅𝐸𝐸𝑅𝑡 represents real depreciation of the RMB 

Nominal exchange rate and CPI: 

IMF 

𝑊𝑌𝑡 World real GDP in year 𝑡 United Nations 

𝐶ℎ𝑛𝑌𝑡 China’s real GDP in year 𝑡 United Nations 

𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡  Average per-worker sales of industry 𝑗 in year 𝑡 Computed using CIED 

𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡  Average per-worker output of industry 𝑗 in year 𝑡 Computed using CIED 

𝐾𝐿𝑗𝑡 Average capital labor ratio of industry 𝑗 in year 𝑡, 

with fixed assets as 𝐾𝑗𝑡 and employee as 𝐿𝑗𝑡 

Computed using CIED 

𝐸𝑥𝑅𝑒𝑓 Event dummy for China’s exchange rate reform in 

2005, equal to 1 after year 2005, 0 otherwise 

 

𝐹𝑐𝑟 Event dummy for global financial crisis occurred in 

2008, equal to 1 after year 2008, 0 otherwise 

 

𝐼𝑛𝑑𝑗 Industry dummy, equal to 1 if the industry is 

industry 𝑗 
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Table 4: The Results of Unit Root Tests 

Variables 
Levin, Lin and Chu 

(LLC) 

Im, Pesaran and Shin 

(IPS) 

Harris-Tzavalis 

(HT) 

𝐸𝑥𝑠𝑗𝑡−1 -8.68(0.00)*** -0.23(0.41) -0.38(0.35) 

ln𝐸𝑥𝑣𝑗𝑡 -16.08(0.00)*** 1.28(0.90) 2.48(0.99) 

ln𝑅𝐸𝐸𝑅𝑡 -14.84(0.00)*** -0.35(0.36) -1.19(0.12) 

ln𝑊𝑌𝑡 -10.51(0.00)*** 4.03(1.00) 1.23(0.89) 

ln𝐶ℎ𝑛𝑌𝑡  -4.00(0.00)*** 11.87(1.00) 5.34(1.00) 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡  4.84(1.00) 14.62(1.00) 4.34(1.00) 

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡  4.28(1.00) 15.21(1.00) 4.69(1.00) 

ln𝐾𝐿𝑗𝑡 0.68(0.75) 9.57(1.00) 2.74(1.00) 

Source: Organized from STATA report by the authors. 

Note: The value of LLC test is the adjusted t-value; is z-value for HT test; is z-t-tilde value for IPS 

test; is lamda statistics for Breitung test. The values in parentheses for all tests are all p-values. 

The asterisk symbol means the null hypothesis is significantly rejected, indicating s stationary 

series. 
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Table 5: Benchmark Models. 

(A) Model 1.1: Export Value as Dependent Variable 

Dep: ln𝐸𝑥𝑣𝑗𝑡  SPC OPC 

   
ln𝑅𝐸𝐸𝑅𝑡 2.23(0.97)

*
 2.16(0.97)

*
 

ln𝑊𝑌𝑡−1 1.73(1.10) 1.78(1.10) 

ln𝐶ℎ𝑛𝑌𝑡  -2.76(1.87) -2.62(1.89) 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 -0.10(0.19)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡   -0.16(0.20) 

ln𝐾𝐿𝑗𝑡 0.04(0.25) 0.08(0.24) 

Constant -2.45(1.17)
*
 -2.37(1.17)

*
 

Observations 189 189 

R-squared 0.20 0.20 

 

(B) Model 1.2: Export Share as Dependent Variable 

Dep: ln𝐸𝑥𝑠𝑗𝑡  SPC OPC 

   
ln𝑅𝐸𝐸𝑅𝑡 0.00(0.02) 0.00(0.02) 

ln𝐶ℎ𝑛𝑌𝑡  -0.00(0.08) -0.00(0.08) 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 -0.00(0.01)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡   -0.00(0.01) 

ln𝐾𝐿𝑗𝑡 0.03(0.01)
**

 0.03(0.01)
**

 

Constant -0.01(0.02) -0.01(0.02) 

Observations 112 112 

R-squared 0.09 0.09 

Note: (1) *, **, ***: Significant at 0.01, 0.05, 0.10 

levels. (2) SPC and OPC are the two productivity 

measures that represent sales per capita and output per 

capita, respectively. 
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Table 6: Models with Industry Fixed Effects. 

(A) Model 2.1: Export Value as Dependent Variable 

Dep: ln𝐸𝑥𝑣𝑗𝑡  SPC OPC 

   
ln𝑅𝐸𝐸𝑅𝑡 4.44(1.13)

***
 4.37(1.13)

***
 

ln𝑊𝑌𝑡 5.56(2.40)
*
 5.59(2.40)

*
 

ln𝐶ℎ𝑛𝑌𝑡  8.88(3.46)
*
 8.83(3.46)

*
 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 0.06(0.20)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡   0.01(0.20) 

ln𝐾𝐿𝑗𝑡 -0.22(0.25) -0.17(0.25) 

𝐸𝑥𝑅𝑒𝑓 -0.47(0.11)
***

 -0.46(0.11)
***

 

𝐹𝑐𝑟 0.87(0.30)
**

 0.86(0.30)
**

 

Constant -6.84(1.61)
***

 -6.73(1.61)
***

 

Observations 189 189 

R-squared 0.41 0.41 

Industry FE Yes Yes 

 

(B) Model 2.2: Export Share as Dependent Variable 

Dep: ln𝐸𝑥𝑠𝑗𝑡  SPC OPC 

   
ln𝑅𝐸𝐸𝑅𝑡 -0.00(0.02) -0.00(0.02) 

ln𝐶ℎ𝑛𝑌𝑡  0.00(0.12) 0.00(0.12) 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 0.00(0.01)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡   0.00(0.01) 

ln𝐾𝐿𝑗𝑡 0.02(0.01) 0.02(0.01)
*
 

𝐸𝑥𝑅𝑒𝑓 -0.00(0.00) -0.00(0.00) 

𝐹𝑐𝑟 -0.00(0.00) -0.00(0.00) 

Constant 0.00(0.03) 0.00(0.03) 

Observations 112 112 

R-squared 0.28 0.28 

Industry FE Yes Yes 

Note: (1) *, **, ***: Significant at 0.01, 0.05, 0.10 levels. 

(2) SPC and OPC are the two productivity measures that 

represent sales per capita and output per capita, 

respectively. 
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Table 7: Industry-Specific Effects of Real Effective Exchange Rates. 

(A) Model 3.1: Export Value as Dependent Variable 

Dep: ln𝐸𝑥𝑣𝑗𝑡  SPC OPC 

   ln𝑅𝐸𝐸𝑅𝑡 -0.27(2.10) -0.31(2.10) 

ln𝑊𝑌𝑡 5.66(2.19)
*
 5.68(2.19)

*
 

ln𝐶ℎ𝑛𝑌𝑡  8.53(3.16)
**

 8.54(3.15)
**

 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 -0.05(0.18)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡  -0.07(0.19) 

ln𝐾𝐿𝑗𝑡 -0.02(0.24) -0.00(0.23) 

𝐸𝑥𝑅𝑒𝑓 -0.45(0.10)
***

 -0.45(0.10)
***

 

𝐹𝑐𝑟 0.83(0.27)
**

 0.83(0.27)
**

 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑14 3.12(2.61) 3.12(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑15 2.34(2.61) 2.35(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑16 0.63(2.61) 0.66(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑17 3.92(2.61) 3.94(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑18 3.26(2.61) 3.26(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑19 2.60(2.61) 2.60(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑20 4.88(2.61) 4.88(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑21 3.53(2.61) 3.53(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑22 4.06(2.61) 4.07(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑23 3.59(2.61) 3.60(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑24 3.81(2.61) 3.82(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑25 10.51(2.62)
***

 10.51(2.62)
***

 

ln𝑅𝐸𝐸R × 𝐼𝑛𝑑26 9.30(2.63)
***

 9.33(2.63)
***

 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑28 3.51(2.61) 3.52(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑29 4.57(2.62) 4.58(2.62) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑30 3.64(2.62) 3.65(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑31 3.52(2.61) 3.52(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑32 13.60(2.61)
***

 13.61(2.61)
***

 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑34 5.45(2.62)
*
 5.45(2.61)

*
 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑35 4.33(2.61) 4.34(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑36 6.07(2.61)
*
 6.08(2.61)

*
 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑37 4.29(2.61) 4.29(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑39 4.09(2.62) 4.09(2.62) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑40 3.66(2.61) 3.68(2.61) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑41 4.13(2.64) 4.17(2.64) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑42 3.77(2.62) 3.78(2.62) 

Constant -0.61(2.82) -0.57(2.82) 

Observations 189 189 

R-squared 0.59 0.59 

Industry FE Yes Yes 
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(B) Model 3.2: Export Share as Dependent Variable 

Dep: ln𝐸𝑥𝑠𝑗𝑡  SPC OPC 

   ln𝑅𝐸𝐸𝑅𝑡 0.04(0.05) 0.04(0.05) 

ln𝐶ℎ𝑛𝑌𝑡  0.00(0.11) 0.00(0.11) 

ln𝑆𝑎𝑙𝑒𝑠𝑒𝑚𝑝𝑗𝑡 0.00(0.01)  

ln𝑂𝑢𝑡𝑝𝑢𝑡𝑒𝑚𝑝𝑗𝑡  0.00 

ln𝐾𝐿𝑗𝑡 0.03(0.01)
*
 0.03(0.01)

*
 

𝐸𝑥𝑅𝑒𝑓 -0.00(0.00) -0.00(0.00) 

𝐹𝑐𝑟 -0.00(0.00) -0.00(0.00) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑14 -0.06(0.07) -0.06(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑17 -0.06(0.07) -0.06(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑18 -0.08(0.07) -0.08(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑19 -0.09(0.07) -0.09(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑24 -0.08(0.07) -0.08(0.07) 

ln𝑅𝐸𝐸R × 𝐼𝑛𝑑26 0.10(0.07) 0.10(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑32 0.08(0.07) 0.08(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑35 -0.06(0.07) -0.06(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑36 0.01(0.07) 0.01(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑37 -0.02(0.07) -0.02(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑39 -0.03(0.07) -0.03(0.07) 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑40 -0.23(0.07)
**

 -0.23(0.07)
**

 

ln𝑅𝐸𝐸𝑅 × 𝐼𝑛𝑑41 -0.04(0.07) -0.04(0.07) 

Constant -0.17(0.07)
*
 -0.17(0.07)

*
 

Observations 112 112 

R-squared 0.49 0.49 

Industry FE Yes Yes 

Note: (1) *, **, ***: Significant at 0.01, 0.05, 0.10 levels. (2) 

SPC and OPC are the two productivity measures that 

represent sales per capita and output per capita, respectively. 
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Appendix 1: Industry Classification 

Code Industry name 

13 Agriculture and food processing 

14 Foodstuff manufacturing 

15 Soft drink manufacturing 

16 Tobacco manufacturing 

17 Textile 

18 Weaving costume, shoes and cap manufacturing 

19 Leather, fur and feather manufacturing 

20 Wood working and wood, bamboo, bush rope, palm, straw manufacturing 

21 Furniture manufacturing 

22 Paper making and paper products 

23 Print and copy of record vehicle 

24 Stationary and sporting goods manufacturing 

25 Oil processing, coking and nuclear manufacturing 

26 Chemical material and chemical product manufacturing 

28 Chemical fiber manufacturing 

29 Rubber product 

30 Plastics product 

31 Nonmetallic mineral product 

32 Ferrous metal refining and calendaring processing 

34 Metal product 

35 Universal equipment manufacturing 

36 Task equipment manufacturing 

37 Transport communication facilities manufacturing 

39 Electric machine and fittings manufacturing 

40 Communication apparatus, computer and other electric installation manufacturing 

41 Instrument and meter, stationary machine manufacturing 

42 Handicraft and other manufacturing 

Source: HuaMei Information (2012). 

Note: The industry classification is grouped by International Standard Industrial Classification (ISIC) 

of All Economic Activities. 
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