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Background

• The real effective exchange rate of Renminbi (RMB) 
fluctuates substantially over the past two decades.

• The substantial volatility and movements of real 
exchange rate provides a very good experiment to 
check its associated impacts on performance of Chinese 
exporting firms. 

• To deeply understand trade balance, we should firstly 
explore how the exchange rate movements can have 
impacts on the performance of exporting firms in the 
long term.

• Exchange rate shocks could not only have impacts on 
export and import growth,but could also cause 
substantial reallocation both within and across firms as 
emphasized by existing studies(Klein, et al,2003; 

    



Literature
• An appreciation of real exchange rate will significantly 
drive up firm’s product quality , productivity and 
allocation efficiency.
(Mouradian, 2014; Ekholm, et al.2011; Tomlin, 2014; Jeanneney

and Hua, 2011; Hu, et al.,2017)

A depreciation of real exchange rate is more likely to 
promote the product quality and performance of export 
firms.
Alfaro,et al.,2018 ; Blaum, 2017; Missio and Gabriel, 2016 
Verhoogen, 2008; Alvarez and Lopez,2008;  Cimoli,et al.,2013;  



Main Contribution
• This study stresses the export quality upgrading 
attributed to reallocation of products within industries 
caused by real exchange rate movements.

• Real exchange rate movements impacts on export 
quality upgrading from export and import channels are 
simultaneously investigated.

• Export quality upgrading  at product level is measured 
using both KSW and BF methods.  (KSW; BF; FR)

• Using a highly disaggregated product level panel data 
over the period of 2000 to 2015 to measure export 
quality upgrading.

• Construct industry specific REER at HS4 digit level.



Methodology: KSW
• KSW Export Quality Index and Decomposition.
By referring to Khandelwal, et al. (2013), the CES utility function is,

the parameter 𝜆𝜆𝑐𝑐 is the quality index that nested in the consumer’s preference, 𝑞𝑞𝑐𝑐 is the quantity 
consumed, the demand function derived under the assumption of maximum utility function is, 

Considering a highly disaggregated product level data (HS 8 digit classification) with several 
dimension, the product ℎ is exported from city  𝑐𝑐 to the destination 𝑑𝑑 in the year 𝑡𝑡 , export 
quality index at product level can be estimated by taking logs on both sides of equation (2) , 
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ln𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐 + 𝜎𝜎ℎln𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐 = 𝛼𝛼𝑐𝑐 + 1 − 𝜎𝜎ℎ 𝑃𝑃𝑑𝑑𝑑𝑑 + 𝑌𝑌𝑑𝑑𝑑𝑑 + 1 − 𝜎𝜎ℎ 𝜆𝜆ℎ𝑐𝑐𝑐𝑐𝑐𝑐 (3)



Methodology :KSW
• Where 𝑝𝑝 is the unit price of product, 𝛼𝛼𝑐𝑐 is the fixed effect representing the export 

source city, 1 − 𝜎𝜎𝑝𝑝 𝑃𝑃𝑑𝑑𝑑𝑑 + 𝑌𝑌𝑑𝑑𝑑𝑑 is the fixed effect.

• 𝜎𝜎ℎ is the elasticity of substitution across products. Following the previous related 
studies (Khandelwal,et al.2013; Martin and Mejean,2014; Hu, et al.2017), the 
parameter  𝜎𝜎ℎ can be directly acquired from the estimation results by Broda, et al. 
(2017), therefore,

• Based on the export quality KSW index at product level, the export quality KSW index 
at industry level (HS 4 digit classification) can be constructed using weighted average 
method, that is, 

• The KSW export quality index can be decomposed into several components following 
the FHK and BHC methods (Baily, Hulten and Campbell, 1992; Foster, Haltiwanger, and 
Krizan,2008), that is, 
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Methodology :FHK & GR Decomposition 
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Where 𝐶𝐶𝑖𝑖 ,𝑁𝑁𝑖𝑖 ,𝑋𝑋𝑖𝑖 represent the incumbent products, entry products, exit products 
respectively, 𝑠𝑠ℎ is the export share of product ℎ in the whole industry.

Similar to the above decomposition method, the KSW export quality index at industry 
can also be decomposed by GR method (Griliches and Regev,1995), that is, 
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Methodology :BF
• Following the previous studies (Boorstein and Feenstra,1987; Harrigan and 

Barrows, 2009; Martin and Mejean,2014), this study also measure and 
decompose the export quality index using BF framework. The key assumption of 
BF framework is that the value of unit consumption(𝑉𝑉𝑉𝑉𝑙𝑙ℎ𝑡𝑡 ) should be equal to the 
product of ideal price index and utility of unit consumption, that is, 

• In equation(7) , 𝑃𝑃ℎ𝑡𝑡 is the ideal price index, and the 𝐶𝐶ℎ𝑡𝑡 depends on the quantity of 
different varieties, 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐 , the quality of different varieties, 𝛬𝛬ℎ𝑐𝑐𝑐𝑐𝑐𝑐 , and the set of 
firms that can produce the product 𝐼𝐼ℎ𝑡𝑡 , and the ideal price index denotes the 
minimum expenditure for unit utility, therefore, 

• By referring to Boorstein and Feenstra (1999), the quality upgrading from 
consumer’s choice can be calculated as the difference between unit value index 
and ideal price index, that is,

𝑉𝑉𝑉𝑉𝑙𝑙ℎ𝑡𝑡 = 𝑃𝑃ℎ𝑡𝑡𝐶𝐶ℎ𝑡𝑡 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐,𝛬𝛬ℎ𝑐𝑐𝑐𝑐𝑐𝑐，𝐼𝐼ℎ𝑡𝑡 (7)
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Methodology :BF
• The unit value is calculated as total consumption value divided by total 

quantity consumed, that is,

• Clearly, the quality upgrading measured by equation (9) is also based on the 
demand side, the intuition is that consumers are more willing to buy more 
expensive varieties within product  if the unit value is larger than the ideal 
price index, which also implies that the overall quality is upgraded for product 
ℎ.

• Therefore, the key here is how to calculate the ideal price index for product 
ℎ ,the expenditure CES function is assumed as,

𝑈𝑈𝑉𝑉ℎ𝑡𝑡 = ⁄𝑉𝑉𝑉𝑉𝑙𝑙ℎ𝑡𝑡 𝑄𝑄𝑄𝑄𝑦𝑦ℎ𝑡𝑡 = �
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Methodology :BF
• 𝜎𝜎 is elasticity of substitution. Define the set of product ℎ at time 𝑡𝑡 is 𝐼𝐼ℎ𝑡𝑡 and the 

set of product ℎ at time 𝑡𝑡-1  is  𝐼𝐼ℎ𝑡𝑡−1 and the set of overlap products at time 𝑡𝑡
and 𝑡𝑡-1  is 𝐼𝐼ℎ𝑡𝑡,𝑡𝑡−1 , if there is no entry and exit of product both at time 𝑡𝑡 and 𝑡𝑡-
1 , then  ,        

and the following expression can be defined as,

• Based on above definition and expenditure function, then the movements of 
ideal price index can be expressed as, 

𝐼𝐼ℎ𝑡𝑡 = 𝐼𝐼ℎ𝑡𝑡−1 = 𝐼𝐼ℎ𝑡𝑡,𝑡𝑡−1

𝜂𝜂ℎ𝑡𝑡 =
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ln𝐹𝐹 𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐,𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1, 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐, 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1 = ln ⁄𝑃𝑃ℎ𝑡𝑡 𝑃𝑃ℎ𝑡𝑡−1 = �
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+
1

𝜎𝜎ℎ − 1 ln
𝜂𝜂ℎ𝑡𝑡
𝜂𝜂ℎ𝑡𝑡−1 (12)



Methodology :BF

If the market share between time  t and  t-1 change little, then the weight is 
approximately equal to market share, i.e., 

𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐 =
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≅
𝑠𝑠ℎ𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑠𝑠ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1

2

𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑠𝑠ℎ𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠ℎ𝑐𝑐𝑐𝑐𝑐𝑐 =
𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐

∑ℎ∈𝐼𝐼ℎ 𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐
=
𝑉𝑉ℎ𝑐𝑐𝑐𝑐𝑐𝑐
𝑉𝑉ℎ𝑡𝑡

Combining the equation (9) and (12), the export quality upgrading index 
can be written as, 

ln ⁄𝑄𝑄ℎ𝑡𝑡 𝑄𝑄ℎ𝑡𝑡−1 = ln ⁄𝑈𝑈𝑉𝑉ℎ𝑡𝑡 𝑈𝑈𝑉𝑉ℎ𝑡𝑡−1 − ln𝐹𝐹 𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐,𝑝𝑝ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1, 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐, 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1 (13)



Methodology :BF Decomposition 
• Following Martin and Mejean (2014),  the BF export quality index can be 

decomposed into extensive and intensive margin, the intensive margin 
denotes the export quality upgrading of incumbent products,

• Using Taylor expansion, the intensive margin of export quality upgrading is 
approximately equal to,

• The first part of equation (15) in the right side represents the export quality 
upgrading by the market share reallocation of incumbent products within 
industries,  the second part is the export quality upgrading within products. 
𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1𝑁𝑁 is the nominal market share of each product (measured by export 
value share ). 𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1𝑅𝑅 is the real market share of each product (measured by 
export quantity share ).

𝛥𝛥ln𝑄𝑄𝑖𝑖𝑖𝑖int = 𝛥𝛥ln𝑈𝑈𝑉𝑉𝑖𝑖𝑖𝑖int − 𝛥𝛥ln𝑃𝑃𝑖𝑖𝑖𝑖int (14)
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Methodology :BF Decomposition 
• The extensive margin of export quality upgrading base on BF framework is defined as, 
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�
ℎ∈𝐼𝐼𝑖𝑖

𝑞𝑞ℎ𝑝𝑝𝑝𝑝𝑝𝑝
− ln

∑ℎ∈𝐼𝐼𝑖𝑖𝑖𝑖−1 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1
∑ℎ∈𝐼𝐼𝑖𝑖 𝑞𝑞ℎ𝑐𝑐𝑐𝑐𝑐𝑐−1

= ln
�𝜂𝜂𝑖𝑖𝑖𝑖
�𝜂𝜂𝑖𝑖𝑖𝑖−1

− ln
𝜂𝜂𝑖𝑖𝑖𝑖
𝜂𝜂𝑖𝑖𝑖𝑖−1

(17)

𝛥𝛥ln𝑃𝑃𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒 =
1

𝜎𝜎 − 1 ln
𝜂𝜂𝑖𝑖𝑖𝑖
𝜂𝜂𝑖𝑖𝑖𝑖−1 (18)

𝛥𝛥ln𝑄𝑄𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒 == ln
�𝜂𝜂𝑖𝑖𝑖𝑖
�𝜂𝜂𝑖𝑖𝑖𝑖−1

−
𝜎𝜎

𝜎𝜎 − 1 ln
𝜂𝜂𝑖𝑖𝑖𝑖
𝜂𝜂𝑖𝑖𝑖𝑖−1 (19)



Methodology :REER 
• Following Goldberg (2004), the export weighted and import weighted real 

effective exchange rate at industry level over the period of 1999 to 2016 is 
defined as, 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = �
𝑗𝑗=1

𝑘𝑘

𝜔𝜔𝑗𝑗𝑗𝑗𝑖𝑖 𝑅𝑅𝑅𝑅𝑅𝑅𝑗𝑗𝑗𝑗

𝜔𝜔𝑗𝑗𝑗𝑗𝑖𝑖 =
𝑋𝑋𝑖𝑖

𝑋𝑋𝑖𝑖 + 𝑀𝑀𝑖𝑖
∗

�
𝑡𝑡−3

𝑡𝑡−1
𝑒𝑒𝑥𝑥𝑗𝑗𝑗𝑗𝑖𝑖

�
𝑗𝑗=1

𝑘𝑘

�
𝑡𝑡−3

𝑡𝑡−1
𝑒𝑒𝑥𝑥𝑗𝑗𝑗𝑗𝑖𝑖

+
𝑀𝑀𝑖𝑖

𝑋𝑋𝑖𝑖 + 𝑀𝑀𝑖𝑖
∗

�
𝑡𝑡−3

𝑡𝑡−1
𝑖𝑖𝑚𝑚𝑗𝑗𝑗𝑗

𝑖𝑖

�
𝑗𝑗=1

𝑘𝑘

�
𝑡𝑡−3

𝑡𝑡−1
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𝑖𝑖

(20)

𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑅𝑅𝑖𝑖𝑖𝑖 = �
𝑗𝑗=1

𝑘𝑘

𝜔𝜔𝑗𝑗𝑗𝑗𝑥𝑥𝑥𝑥𝑅𝑅𝑅𝑅𝑅𝑅𝑗𝑗𝑗𝑗 ;𝜔𝜔𝑗𝑗𝑗𝑗𝑥𝑥𝑥𝑥 =
�

𝑡𝑡−3

𝑡𝑡−1
𝑒𝑒𝑥𝑥𝑗𝑗𝑗𝑗𝑖𝑖
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𝑘𝑘
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Empirical Equations, Identification
• The same empirical equation as the previous studies((Klein,et al.,2003; 

Campa & Goldberg, 2001, 2005, ; Moser,et al.,2010; Ekholm,et al.,2012；
Berman,et al,2012; Li, et al 2015), to investigate real exchange rate 
movements impacts on export quality upgrading at industry level, that is,

• Considering that export quality upgrading is time-consuming process, and the 
long-term exchange rate movement at narrowly defined industry level is more 
likely to be exogenous to export quality upgrading, the robustness of empirical 
results estimated using equation(22) are also checked using long term 
differenced variables following the previous related studies (Amit and 
Khandewal ,2011； Ekholm, et al., 2012;  Bloom, et al., 2015), that is, 

𝑙𝑙𝑙𝑙𝑄𝑄𝑖𝑖𝑖𝑖 = 𝛼𝛼0 + 𝛼𝛼1ln𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝑖𝑖𝑖𝑖−1 ∗ ln𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛼𝛼3ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖

+𝛼𝛼4𝐼𝐼𝐼𝐼𝑆𝑆𝑖𝑖𝑖𝑖−1 ∗ ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑖𝑖𝑖𝑖−1 ∗ ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖 + �
𝑖𝑖=1

𝑘𝑘

𝛽𝛽𝑖𝑖 𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖 + 𝛾𝛾𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖

]𝑋𝑋𝑖𝑖𝑖𝑖 = [𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝑖𝑖𝑖𝑖−1, 𝐼𝐼𝐼𝐼𝑆𝑆𝑖𝑖𝑖𝑖−1, 𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑖𝑖𝑖𝑖−1,𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖,𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅𝑖𝑖𝑖𝑖,𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝑖𝑖𝑖𝑖

(21)



Empirical Equations, Identification

For any variable in equation (22),  

𝛥𝛥ln𝑄𝑄𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝛥𝛥ln𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝑖𝑖𝑖𝑖−5 ∗ 𝛥𝛥ln𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝛥𝛥ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖
+𝛽𝛽4𝐼𝐼𝐼𝐼𝑆𝑆𝑖𝑖𝑖𝑖−5 ∗ 𝛥𝛥ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽5𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑖𝑖𝑖𝑖−5 ∗ 𝛥𝛥ln𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑖𝑖𝑖𝑖

+�
𝑖𝑖=1

𝑘𝑘

𝛽𝛽𝑖𝑖 𝛥𝛥𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜈𝜈𝑡𝑡 + 𝜛𝜛𝑖𝑖𝑖𝑖 (2
2)

𝛥𝛥ln𝑍𝑍𝑖𝑖𝑖𝑖 = ln𝑍𝑍𝑖𝑖𝑖𝑖 − ln𝑍𝑍𝑖𝑖𝑖𝑖−5

Industrial level movements in exchange rates are more likely to be  independent from firm 
specific characteristics. They are mainly yield from national movements in exchange rate 
and industrial-specific trading patterns. Thus, they are likely to be exogenous to firm 
behavior (Caballero and Cobo,1989). More importantly, trade weighted REER at industry 
level is a form of  Bartik instrument for exchange rate shocks at macroeconomic level as 
stressed by recent studies (Goldsmith-Pinkham, Sorkin and Swift, 2019; Adao, Kolesar
and Morales, 2018; Borusyak, Hull and Jaravel,2018).



Descriptive Statistics
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Figure1  Industry Specific Real Effective Exchange Rate（1999-2016, yr2005==100）
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Figure 2  Export & Improt Industry Specific Real Exchange Rate（1999-2016，2005==100）





















Conclusion
• An appreciation of export weighted real exchange rate will drive 

up export quality ; an appreciation of import weighted real 
exchange rate will depress export quality upgrading.

• The marginal impact of export weighted real exchange rate 
movements is larger than the marginal impact of import 
weighted real exchange rate movements.

• The real exchange rate movements impact on export quality 
upgrading is systematic associated with the import input ratio of 
manufacturing industries.

• Real exchange rate movements impact on export quality of 
incumbent products is negative and opposite to those impact on 
export quality at extensive margin.

• An appreciation will drive export quality upgrading mainly by 
accelerating the entry and exit of products within industries.
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