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The US labeled China a Currency Manipulator in August 2019 because of the massive trade balance 
surplus of China. The correlation between RMB’s exchange rate and China’s trade balance has been 
discussed worldwide. The Traditional Marshal-Lerner Condition states if the sum of the absolute value 
of export and import price elasticity of demand is more than 1, the trade balance will be adjusted 
through the fluctuation of the exchange rate. However, Traditional Marshal-Lerner Condition requires 
trade balance is 0 at the beginning, while China benefits the huge surplus of the trade balance for 
decades. Therefore, the Traditional Marshal-Lerner Condition may not be appropriate to explain why 
RMB’s exchange rate failed to shrink the surplus of China’s trade balance. The author reconsiders the 
derivation of Marshall-Lerner condition and presents another Marshall-Lerner condition which 
illustrates the conditions the export and import price elasticity of demand need to meet when the trade 
balance is uneven at the beginning so that the fluctuation of exchange rate can play a role in regulating 
trade balance. Then the industry-level data from January 2008 to June 2018 were used to calculate the 
export and import price elasticities of demand by using ARDL model. The empirical results show the 
validity of Traditional Marshal-Lerner Condition in China was investigated, while the Generalized 
Marshal-Lerner Condition cannot be satisfied during the sample period. Taking the huge amount of 
surplus, and the movements of RMB’s exchange rate recent years into consideration, the results of 
Generalized Marshal-Lerner Condition, that the variation of RMB’s exchange rate will not succeed in 
adjusting the trade balance in the Chinese economy, maybe more persuasive than the traditional one. 
 
Key words: China, Marshall-Lerner condition, trade balance, ARDL model. 

 
 
INTRODUCTION 
 
Since China joined the WTO in 2001, China‟s economic 
international standing has been rising rapidly due to the 
development of international trade. China‟s export share, 
which occupied 6% of the World‟s share in 2001, has 
expanded to around 16% in 2018 significantly, taking the 
top position in the world. Concerning China‟s import 
share, it has expanded steadily from 5% in 2001  to  13% 

in 2018, making it the third-largest in the world. That is to 
say while ensuring its status as a “World‟s Factory”, 
China has also made itself to be a “Global Consumer 
Market”.  

Along with the expansion of China‟s trade balance, 
trade friction between China and other countries is 
becoming fiercer nowadays. The US  implemented  treat  

 

E-mail: elly_kaku@yahoo.co.jp. 

 

JEL code: F1, f3, f4. 

 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 

License 4.0 International License 

http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US


 
 
 
 
restrictions such as imposing tariffs on “Made in China” in 
September 2018. There is a growing debate on the 
situation of China; now is identical to Japan in the 1990s, 
the focus of the friction between the US and China is 
likely to shift from “Trade” to “Exchange Rate”. Since the 
friction between the US and China started, the tendency 
for the depreciation of the RMB to the USD rate is 
accelerated. The US hopes to force China to adjust the 
RMB‟s exchange rate to reach its goal, which is to 
reverse the situation of the trade imbalance between 
these two countries. Revaluation of RMB‟s exchange rate 
has been perceived as an effective way to settle the trade 
disputes between the US and China, and also the driving 
global imbalances. Since the RMB exchange rate reform 
in 21st July 2005, which People‟s Bank of China (PBC) 
announced to implement a reform of the exchange rate 
regime-switching from the „Dollar-peg Regime‟ to „A 
Managed Floating Regime with Reference to a Currency 
Basket and the Supply-demand Conditions‟, the nominal 
exchange rate of RMB to USD appreciated to about 
17.32%, and the Nominal Effective Exchange Rate 
(NEER) and Real Effective Exchange Rate (REER) rose 
by 42.28 and 32.78% respectively. Despite the variation 
of RMB, China‟s trade balance is still having a huge 
surplus these years. Before the 2008 Financial Crisis, the 
surplus of China has reached 296.5 billion dollars, and 
after that, it reached its peak of 601.6 billion dollars in 
2015. Therefore, the movements of RMB‟s exchange rate 
failed to adjust the trade balance surplus of China. 

The liaison between the exchange rate and trade 
balance is an imperative basis for the foreign policy of 
every country. For them, it is a major concern whether the 
domestic currency‟s appreciation or depreciation will have 
corresponding effects on the trade balance or not. 
Traditionally, because the appreciation of domestic 
currency will make the price of export to increase, foreign 
consumers tend to choose other country‟s goods instead. 
So many economists and politicians believe that the 
appreciation of domestic currency will decrease the 
international competitiveness of domestic goods when 
exporting them to market abroad. While the appreciation 
of domestic currency will increase domestic consumer‟s 
purchasing power, they will buy more import goods when 
the domestic currency is appreciated. Hence, the 
appreciation of domestic currency will lessen export and 
add import at the same time; it will reduce the trade 
balance of a country. This opinion is considered as a 
policymaking instruction to exacerbate the surplus of the 
trade balance. 

According to the traditional economic theory, the 
affiliation of the exchange rate and trade balance can to a 
great extent be explained by the Marshall-Lerner 
condition (ML Condition) and Pass-through theory. ML 
condition states that if the sum of price elasticity of 
demand for export (the extent to export flows) is 
responsive to relative prices change and price elasticity 
of   demand   for  import  (the  extent  to  import  flows   is  
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responsive to relative price change) is greater than 1, 
then the Balance of Trade will be adjusted through the 
variation of exchange rate. However, this ML Condition is 
based on many strict assumptions such as the trade 
balance is initially 0. On the one hand, if a country‟s trade 
balance is even, there is no need to improve the trade 
balance by alternating the domestic currency‟s exchange 
rate. When a country‟s trade balance is uneven, it is 
necessary to take actions to adjust the imbalance of 
trade. On the other hand, in reality, most countries suffer 
from the deficit of trade balance or enjoy the surplus of 
the trade balance, especially China, which has the largest 
surplus of trade balance in the world. Therefore, it might 
not be appropriate to use the ML Condition to discuss 
whether the movement of RMB‟s exchange rate can have 
an effect on China‟s trade balance or not. There are 
numerous studies about whether China‟s export and 
import price elasticity of demand meets the ML condition 
or not, but they did not take a full consideration about 
China‟s trade balance is bigger than 0, which is against 
one assumption of the ML Condition. The present studies 
use the country-level data to calculate the export and 
import price elasticity of demand. While, some industries‟ 
export and import price elasticity of demand may meet 
the ML condition, and others may not. So the results by 
using macro data will ignore each industry‟s 
characteristics due to the „Aggregation Effect‟. Therefore, 
this paper uses the industry-level data to calculate the 
China‟s export and import price elasticity of demand. 
 
 
LITERATURE 
 
ML condition has been estimated many times during 
these years for the developing and developed countries. 
Most of the studies had reported evidence in favor of ML 
condition; therefore, these countries were able to improve 
their trade balance by depreciating home currency as 
their elasticity of import and export were greater than 
one. On the other side of the same mirror, some studies 
found no evidence in favor of ML condition. Reinhart 
(1995) points out if trade flows are very sensitive to 
relative prices in a significant manner, devaluation will 
reduce trade imbalances. Bahmani-Oskooee (1998) 
imply that the sum of import and export elasticities is 
greater than one is thus an underlying explanation for the 
J-curve. However, this study was based on the aggregate 
level of exports and imports. To come up with a more 
detail analysis of the ML condition, Bahmani-Oskooee 
and Niroomand (1999) use data for the US and her six 
trade partners. The study confirms the existence of ML 
condition for Japan, UK, France, and Italy, while there 
was no evidence of the existence of ML condition for the 
US trade with Canada and Germany. Brooks (1999) 
empirically estimates the ML condition for the bilateral 
trade balance between the US and G7 countries. The 
results  of  the  study indicate that the  US  fulfills  the  ML 
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condition on bilateral trade with all G7 countries except 
Canada. Therefore, the depreciation of the dollar must 
improve the trade balance of the US. Hooper et al. (2000) 
find trade elasticity of G7 countries have shown less 
response to meet with ML condition in the short run but 
met in the long run. Ahearn (2002) empirically analyzes 
the impact of currency depreciation on the balance of 
trade of Southeast Asian countries. Philippines and 
Malaysia have improved their trade balance permanently, 
which means that only these 2 countries satisfy ML 
condition, while Korea and Singapore would never 
improve their trade balance even in the long run. Maura 
and Silva (2005) confirm the empirical estimation and 
both linear and nonlinear impulse response functions 
show that the ML condition holds. Fang et al. (2006) state 
real exchange rate depreciation pushes up exports for 
most Asian economies but its impact on export growth is 
smaller. Thochitskaya (2007) also examines that ML 
condition is fulfilled and depreciation can pick up the 
balance of trade in the long run.  

Bahmani et al. (2013) examine the literature of author‟s 
owned studies on the confirmation of ML condition for 29 
countries. The study used Auto Regression Distributed 
Lag (ARDL) approach to estimate the trade elasticity for 
ML condition. The findings of the study postulate the ML 
condition holds in some cases and fails in some cases. 
The study suggested that policymakers should form more 
effective policies to improve their trade activities. Panda 
and Reddy (2016) investigate the trade relations between 
China and India under the umbrella of ML condition and 
J-curve hypothesis. The study applied the ARDL model 
and ECM to estimate the short-run and long-run 
relationship between domestic income, foreign income, 
trade balance, and exchange rate by using the annual 
frequency data from 1987 to 2014. The results reveal the 
long-run relationship between the concerned variables, 
while the results of the ARDL and ECM model rejected 
the validity of the ML condition and J-curve phenomenon. 
Thus, the study concludes no improvement in the trade 
balance of India with China in response to Rupee 
depreciation. 

There are also great quantity studies in China both 
theoretically and empirically. In theoretical studies, 
researchers mentioned the strict assumption of ML 
condition, such as the trade balance is measured by 
domestic or foreign currency, use of the domestic 
exchange rate or effective exchange rate while calculating 
the export and import price elasticity of demand may lead 
to different export and import price elasticities of demand. 
Fu (1997) mentioned that the ML condition is based on 
many strict assumptions, so it needs to make some 
revision before using it to discuss whether the fluctuation 
of the exchange rate can adjust the trade imbalance. 
Zhao (2005) mentioned whether the ML Condition can be 
fulfilled depending on whether the trade balance is 
measured in domestic currency or foreign currency. They 
also point out that the ML condition, in theory, is taken as 
1 as the dividing line, but  in  reality,  the  ML  condition  is 

 
 
 
 
a dividing zone, not a dividing line. In empirical studies, 
the researcher uses the OLS, Co-integration model, and 
ARDL model to calculate the export and import price 
elasticity of demand. Lu and Li (2013) decompose RMB‟s 
REER and reexamine the ML Condition. They point out 
the USD‟s real effective exchange rate elasticity against 
the RMB/USD exchange rate and the RMB‟s weight in 
the USD Effective exchange index play an important role 
in revising the Marshall-Lerner Condition. They use the 
co-integration model to analyze the relationship between 
RMB and China‟s export and import. Their empirical 
results reveal that the revised Marshall-Lerner Condition 
exists, the devaluation of RMB‟s real exchange rate 
against USD can improve the trade balance, and the 
devaluation of USD may have negative effects. Liang et 
al. (2019) use the ARDL model to analyze the liaison of 
RMB and China‟s export. This paper concludes that why 
the devaluation of RMB fails to increase trade balance is 
that the continuous devaluation of RMB leads to the 
decline of the expected price of China‟s export products 
and thus brings about the deflation effect and the 
postponement of US importers to import China‟s 
products. But all of these studies ignored the assumption 
that China‟s trade balance is not initially even, and they 
use the country-level data to calculate the export and 
import price elasticity of demand.  
 
 
METHODOLOGY 
 
This section will analyze and test hypotheses if the fluctuation of 
exchange rate can adjust the trade balance of China. In other 
words, if the export and import price elasticities of demand can 
meet the ML Condition or not, by using variables such as exports 
volume, imports volume, nominal effective exchange rate, industry‟s 
production index of China and overseas, producer price index of 
China and overseas. The sample period for this study is from 
January 2008 to June 2018. 
 
 
Marshall-Lerner condition 

 
According to the international economics theory, a real depreciation 
of a country‟s currency improves its current account. However, the 
validity of this assumption depends on a condition called Marshall-
Lerner Condition, which states, a real depreciation improves the 
current account if export and import volumes are sufficiently elastic 
concerning the real exchange rate. To start with, write the trade 
balance, measured in domestic output units, as the difference 
between exports and imports of goods and services similarly 
measured: 
 

                                                                          (1) 
 
Where TB, EX, IM stand for the trade balance (in domestic 
currency), export (in domestic currency), IM (in foreign currency), 
respectively; e represents the nominal exchange rate. The change 
in the trade balance can be written as the difference between the 
change in the exports and the change in the imports. 
 

                                                                  (2) 

TB = EX− eIM 

∆TB = ∆EX− ∆eIM ∆ ∆ − IM∆e− e∆



 
 
 
 

                                            (3) 
 
Dividing through ∆e gives the trade balance response to a change 
in the exchange rate, 
 

                         
                                                                                                       (4) 
 
The change in demand in response to a variation in price is called 
price elasticity of demand. So the export price elasticity of demand 
and import price elasticity of demand can be defined as, 
 

                                                                  (5) 
 

                                                                  (6) 
 
Where p and p^* stand for the trade price in domestic and foreign 
currency, respectively. the relationship between export price in 
domestic currency and export price in foreign currency is, 
 

                                                                                   (7) 
 

For export, when the exchange rate changed,  will change, but p 

is being held constant, therefore . 
 

                                 (8) 
 

                                                    (9) 
 

                                                                          (10) 
 
Put Equation 10 into Equation 5, the export price elasticity of 
demand can be replaced as, 
 

                                                                       (11) 

 

For import, when the exchange rate changed, is being held 

constant, p will change, therefore, . 
 

                                        (12) 
 

                                                                                (13) 
 

 
Put the Equation 13 into Equation 6, the import price elasticity of 
demand can be replaced as: 
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                                                                     (14) 
 
The ML condition requires that the surplus or deficit of trade 
balance is initially 0, where EX=eIM. Then Equation 4 goes to, 
 

                                     (15) 
 

Put Equation 11 and 14 into Equation 15, 
 

                                                (16) 
 
Then only if 
 

                                                                        (17) 
 
be satisfied, the variation of exchange rate can adjust the trade 
balance. 
 
Equation 17 is the well-known Traditional ML condition (TML 
condition), which states that if the trade balance is initially 0, the 
depreciation of currency improves a current trade balance if the 
sum of the price elasticities of export and import demand exceeds 
1. But what if the trade balance is not 0 initially, the TML condition 
may fail to answer the question of whether the movements of the 
exchange rate can adjust trade balance or not. In reality, most of 
the countries in the world suffer from the trade balance deficit or 
benefit from the trade balance surplus, few countries‟ international 
trade balance is 0, where EX≠eIM. Therefore, Equation 4 can be 
written as, 
 

                    (18) 
 
Let m denote the ratio of export and import as a function of 

, which is also known as the terms of trade, 
Equation 16 turns out to be: 
 

                                         (19) 
 

                                                                     (20) 
 
Equation 20 calls the Generalized ML Condition (GML condition) 
mentioned by Murata and Satoma (1991), states that if the trade 
balance in domestic currency is not initially zero, the depreciation of 
currency causes a current trade balance surplus if Equation 20 can 
be held. But Equation 20 only applies for the trade balance in 
domestic currency, which cannot be used in the situation that trade 
balance in foreign currency. To overcome this shortage, Okabe 
(2010) extended the GML condition as seen in Table 1. 
 
 
Data 
 

As we all know, the higher the foreign income, the more the 
demand for export. Therefore, export is a function of foreign 
income. Alternatively, the import is a function  of  domestic  income, 

∆TB = ∆EX− ∆eIM∆TB = ∆EX− IM∆e− e∆IM 

∆TB∆e =
∆EX∆e − IM − e∆IM∆e = 𝐼𝑀( 1𝐼𝑀∆EX∆e − 𝑒∆e∆IM𝐼𝑀 − 1) 

𝜂𝑋 = − 𝑝∗Δ𝑝∗ Δ𝐸𝑋𝐸𝑋  

𝜂𝑀 − 𝑝Δ𝑝 Δ𝐼𝑀𝐼𝑀
𝜂𝑋 = − 𝑝∗Δ𝑝∗ Δ𝐸𝑋𝐸𝑋𝜂𝑀 = − 𝑝Δ𝑝 Δ𝐼𝑀𝐼𝑀  

p = e𝑝∗ 
Δp = Δe𝑝∗ = Δ𝑒 × 𝑝∗ + 𝑒 × ∆𝑝∗ Δ𝑒 𝑝∗ 𝑒 ∆𝑝∗𝑝∗∆𝑝∗ −Δ𝑒𝑒
Δp = Δe𝑝∗ = Δ𝑒 × 𝑝∗ + 𝑒 × ∆𝑝∗
0 = Δ𝑒 × 𝑝∗ + 𝑒 × ∆𝑝∗ 𝑝∗∆𝑝∗ −Δ𝑒𝑒
Δ Δe𝑝∗ = Δ𝑒 𝑝∗ 𝑒 ∆𝑝∗
0 = Δ𝑒 × 𝑝∗ + 𝑒 ∆𝑝∗𝑝∗∆𝑝∗ = −Δ𝑒𝑒  

𝜂𝑋 = Δ𝑒𝑒 Δ𝐸𝑋𝐸𝑋  

∆𝑝 = Δ𝑒 × 𝑝∗ = Δ𝑒 × (𝑝/𝑒) ∆𝑝𝑝 Δ𝑒𝑒∆𝑝 = Δ𝑒 × 𝑝∗ Δ𝑒 𝑝 𝑒∆𝑝𝑝 =
Δ𝑒𝑒  

𝜂𝑀 = − 𝑒Δ𝑒 Δ𝐼𝑀𝐼𝑀  

∆TB∆e = 𝐼𝑀( 𝑒𝐸𝑋 ∆EX∆e − 𝑒∆e∆IM𝐼𝑀 − 1) 

∆TB∆e = 𝐼𝑀(𝜂𝑋 + 𝜂𝑀 − 1) 

𝜂𝑋 + 𝜂𝑀 > 1 

∆TB∆e = 𝐼𝑀( 1𝐼𝑀𝐸𝑋𝑒 𝑒𝐸𝑋 ∆EX∆e − 𝑒∆e∆IM𝐼𝑀 − 1) 

∆TB∆e = 𝐼𝑀(𝑚𝜂𝑋 + 𝜂𝑀 − 1) 𝑚𝜂𝑋 𝜂𝑀∆TB∆e = 𝐼𝑀(𝑚𝜂𝑋 + 𝜂𝑀 −𝑚𝜂𝑋 + 𝜂𝑀 > 1 
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Table 1. The Marshall-Lerner Condition and Generalized Version. 
 

Variable 
Trade balance 

(in domestic currency) 
Trade balance 

(in foreign currency) 

Trade balance is initially 0 
  

Trade balance is not initially 0 
  

 

m represents the term of trade, which is the ratio of export and import. 
 
 
 
because the higher the domestic income, the demand for foreign 
goods will increase. Also, competitors‟ prices may indeed be 
correlated with exchange rate changes, because the lower the 
competitors‟ price, the demand for export and import will reduce. 
Hence, the variables of the export model include Export (EX), 
Nominal Effective Exchange Rate (NEERE, weighted in export 
volume), Foreign Industrial Production Index (IPIF), Foreign 
Producer Price Index (PPIF). The variables of import model include 
Import (IM), Nominal Effective Exchange Rate (NEERI, weighted in 
import volume), China‟s Industrial Production Index (IPIC), China‟s 
Producer Price Index (PPIC). The export and import model defined 
as: 

 

                                  
                                                                                                     (21) 

 

                                                                                        
                                                                                                     (22) 

 
This paper‟s purpose is to verify whether the ML condition can be 
satisfied by using industrial data. It may not be appropriate to use 
the aggregate NEER published by BIS when calculating the 
industrial export and import price elasticities of demand, which may 
cause “Aggregation Bias”. Hence, this paper constructed NEER in 8 
sectors (FOOD, MINERAL, CHEMICAL, WOODS, TEXTURE, 
METAL, EMACHINE, and MACHINE), following the HS code 
classification; it selected 10 countries and areas (the US, EU, 
Australia, Canada, Hong Kong, Japan, Korea, Singapore, Thailand, 
and UK) based on two conditions: 1. They are the important trade 
partner of China; 2. Their currency is included in the Currency 
Basket which RMB‟s exchange rate refers to. All variables were 
transformed into nature logarithms. The detailed explanation of 
each variable is as follows: 

 
(1) Export (EX) and Import (IM). The export data (Total and Sectors, 
foreign currency dominate), and import data (Total and Sectors, 
foreign currency dominate) are taken from Wind Database. 
(2) Foreign producer price index (PPIF). This paper obtains each 
country‟s PPI above from the OECD database, and calculates the 
PPIF as follows: 

 

                                
                                                                                                     (23) 

                                        (24)                                  

Where  indicates the PPI of sector j of t year m month, 

 stands for trade partner c‟s PPI of t year m month,  
represents the trade weight of country c in sector i of year t. 

 represents the foreign PPI weighted by trade partners‟ 
trade volume.  
 
(3) Foreign industrial production index (IPIF). The calculation 
method is the same as PPIF mentioned above. The data of each 
trade partners‟ IPI came from the OECD database. 
(4) China‟s industrial production index (IPIC) and producer price 
index (PPIC). China‟s industrial production index and producer price 
index were taken from Wind Database. 
(5) Nominal effective exchange rate in sector (NEEREi, NEERIi). 
We use the method of Shioji and Uchino (2010) mentioned to 

construct the disaggregated NEER of RMB.  represents the 
trade weight (which can be replaced by export volume or import 
volume depending on the dependent is export or import) of country 
c in sector i of year t (the entire target countries in sector i of year t 

is represented by ), defined as Equation (3). 
 

                      
                              (25) 

 is the trade volume of country c in sector i of 

year t. Assuming that  is the nominal exchange rate of the 
country c‟s currency to the RMB in t year m month, we can 
calculate the change of the NEER in sector i year t by using the 

trade weight mentioned above, which is represented by . 
 

                                            (26) 
 

Here, assuming  indicates the variation of exchange rate 
from January year t to January year t+1; we can calculate the 
sector i‟s NEER of t year m month as follows. 
 

                                     (27) 

lnEX𝑖 = 𝛼0 + 𝛼1𝑙𝑛𝑁𝐸𝐸𝑅𝐸𝑖 + 𝛼2𝑙𝑛𝐼𝑃𝐼𝐹𝑖 + 𝛼3𝑙𝑛𝑃𝑃𝐼𝐹𝑖 + ε𝑖  𝑖 𝛽 𝛽 𝑙𝑛𝑁𝐸𝐸𝑅𝐼𝑖 𝛽 𝑙𝑛𝐼𝑃𝐼𝐶𝑖 𝛽 𝑙𝑛𝑃𝑃𝐼𝐶𝑖 + 𝜖𝑖  lnEX𝑖 = 𝛼0 + 𝛼1𝑙𝑛𝑁𝐸𝐸𝑅𝐸𝑖 + 𝛼2𝑙𝑛𝐼𝑃𝐼𝐹𝑖 + 𝛼3𝑙𝑛𝑃𝑃𝐼𝐹𝑖 + ε𝑖
lnIM𝑖 = 𝛽0 + 𝛽1𝑙𝑛𝑁𝐸𝐸𝑅𝐼𝑖 + 𝛽2𝑙𝑛𝐼𝑃𝐼𝐶𝑖 + 𝛽3𝑙𝑛𝑃𝑃𝐼𝐶𝑖 + 𝜖𝑖  

PPIF𝑗 ,𝑡,𝑚 = 𝑃𝑃𝐼𝑗 ,𝑡,1 × 𝑃𝑃𝐼𝑗 ,𝑡 ,2 ×⋯× 𝑃𝑃𝐼𝑗 ,𝑡 ,𝑚 × 100 

𝑃𝑃𝐼𝑗 𝑡 𝑚   𝑃𝑃𝐼𝑐 𝑡 𝑚𝑃𝑃𝐼𝑐 𝑡− 𝑚 𝑤𝑐 𝑡𝑗𝑛
𝑐

PPIF𝑗 ,𝑡,𝑚 = 𝑃𝑃𝐼𝑗 ,𝑡,1 × 𝑃𝑃𝐼𝑗 ,𝑡 ,2 ×⋯× 𝑃𝑃𝐼𝑗 𝑡 𝑚
𝑃𝑃𝐼𝑗 ,𝑡 ,𝑚 =  𝑃𝑃𝐼𝑐 ,𝑡 ,𝑚𝑃𝑃𝐼𝑐 ,𝑡−1,𝑚 𝑤𝑐 ,𝑡𝑗𝑛

𝑐=1  

𝑤𝑐 ,𝑡𝑖 =
𝑡𝑟𝑎𝑑𝑒𝑣𝑎𝑙𝑢𝑒𝑐,𝑡𝑖 𝑡𝑟𝑎𝑑𝑒𝑣𝑎𝑙𝑢𝑒𝑐,𝑡𝑖𝑐∈𝐶𝑡 ,𝑖 , 0 ≤ 𝑤𝑐 ,𝑡𝑖 ≤ 1 

𝐼𝑖 ,𝑡 ,𝑚𝑡 =   𝑒𝑐 ,𝑡,𝑚𝑒𝑐 ,𝑡,1  𝑤𝑐 ,𝑡𝑖
𝑐∈𝐶𝑡 ,𝑖  

𝐶𝐼𝑖 ,𝑡 ,𝑚𝑡 =  𝐼𝑖 ,𝜏+1,1𝜏𝑡−1
𝜏=2008 × 𝐼𝑖 ,𝑡 ,𝑚𝑡  
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Table 2. ADF test result (Export Model). 
 

Sector 
EX NEER(Export weight) IPIF PPIF 

level 1st 
differenced 

level 1st 
differenced 

level 1st 
differenced 

level 1st 
differenced 

Total 
(C,0,0) 
-2.24 

(C,0,1) 
-4.62***

 

(C,T,4) 
-2.99 

(C,T,4) 
-2.99 

(C,T,2) 
-3.99**

 

(C,T,2) 
-3.97**

 

(C,0,12) 
-9.73***

 

(C,0,12) 
-10.73***

 

Food 
(C,T,0) 
-2.72*

 

(C,0,3) 
-4.57***

 

(C,0,0) 
-2.63*

 

(C,0,0) 
-10.71***

 

(C,0,9) 
-4.57***

 

(C,0,9) 
-5.87***

 

(C,0,8) 
-3.97***

 

(C,0,7) 
-7.43***

 

Mineral 
(C,0,0) 
-3.68***

 

(C,0,3) 
-3.323**

 

(C,0,0) 
-2.561 

(C,0,0) 
-11.23***

 

(C,0,11) 
-7.64***

 

(C,0,11) 
-5.894***

 

(C,0,3) 
-5.46***

 

(C,0,11) 
-6.30***

 

Chemical 
(C,0,0) 
-2.65*

 

(C,0,2) 
-4.08***

 

(C,0,0) 
-2.86*

 

(C,0,0) 
-11.03***

 

(C,0,5) 
-3.89***

 

(C,0,7) 
-5.59***

 

(C,0,11) 
-5.12***

 

(C,0,11) 
-5.08***

 

Woods 
(C,0,3) 
-1.72 

(C,0,2) 
-6.25***

 

(C,0,0) 
-2.84*

 

(C,0,0) 
-11.37***

 

(C,0,12) 
-8.62***

 

(C,0,7) 
-5.20***

 

(C,0,11) 
-4.89***

 

(C,0,11) 
-4.98***

 

Texture 
(C,0,3) 
-1.63 

(C,0,2) 
-6.71***

 

(C,0,0) 
-3.01**

 

(C,0,0) 
-11.73***

 

(C,0,9) 
-4.46***

 

(C,0,9) 
-6.30***

 

(C,0,11) 
-4.73***

 

(C,0,11) 
-4.87***

 

Metal 
(C,0,0) 
-2.64*

 

(C,0,2) 
-4.47***

 

(C,0,0) 
-3.05**

 

(C,0,0) 
-11.50***

 

(C,0,11) 
-8.48***

 

(C,0,7) 
-5.59***

 

(C,0,11) 
-5.13***

 

(C,0,11) 
-5.24***

 

Emachine 
(C,0,0) 
-2.31 

(C,0,0) 
-4.46***

 

(C,0,0) 
-2.96**

 

(C,0,0) 
-12.17***

 

(C,0,9) 
-4.17***

 

(C,0,7) 
-5.35***

 

(C,0,11) 
-4.64***

 

(C,0,7) 
-7.17 

Machine 
(C,0,0) 
-2.44 

(C,0,2) 
-4.27**

 

(C,0,0) 
-2.78*

 

(C,0,0) 
-11.58***

 

(C,0,9) 
-4.00***

 

(C,0,7) 
-5.53***

 

(C,0,3) 
-5.29***

 

(C,0,7) 
-6.69***

 
 

The intercept term, trend term (0 indicates no trend term), lag order is showed in the bracket. *, **, *** indicate the coefficient is significant in 10%, 
5%, 1% level, respectively. 

 
 
 
EMPIRICAL RESULTS 
 
Pesaran and Shin (1999) provide the ARDL model, which  
can be applied to a small sample size such as the one 
used in this study. China‟s export and import demand 
function for the concerned period included 114 
observations. While this method provides another 
advantage to the researchers over conventional co-
integration testing, which is even if some variables are 
I(0), and the rest variables are I(1), a long term 
relationship between the series can be investigated.  
 
 
Unit root test 
 
Before estimating the export and import price elasticity of 
demand, it is necessary to examine the stationarity of all 
variables, because if the data are unstable, the estimated 
coefficient may be biased and unreliable. There are 
several Unit Root Tests to determine stationarity of series 
or not; and the most popular test is the Augmented 
Dickey-Fuller (ADF) test. The ADF test results of export 
model variables and import model variables are given in 
Tables 2 and 3, respectively.  

According to the ADF results, all variables are 
stationary either in level or after 1st differenced, that is, all 
variables are either I(0) or I(1). Therefore, the ARDL 
method was chosen for this analysis. 

ARDL bounds test approach  
 
Based on the former literature review, ML condition is 
barely met in short-run, but almost can be held in the 
long-run. Hence, this section only provides the coefficients 

of NEEREi ( ) and NEERIi ( ) in the long-run. Before 
estimating the export and import price elasticity of 
demand, it is necessary to determine the existence of the 
long-term co-integration relationship. The calculated F-
statistics were tabulated as described by Pesaran and 
Shin (1999). If the calculated F-test exceeds the upper 
critical value, the null hypothesis of no co-integration can 
be rejected. The results in Table 4 show that the 
calculated F-test statistics are higher than the upper 
critical value; a long-term co-integration relationship exists 
for each export model and import model both. 
 

     (28) 

 ΔlnEX𝑖 ,𝑡 = 𝛼0 + 𝛼1𝑛
𝑘=0 Δ𝑙𝑛𝐸𝑁𝐸𝐸𝑅𝑖 ,𝑡−𝑘 + 𝛼2Δ𝑙𝑛𝐼𝑃𝐼𝐹𝑖 ,𝑡−𝑘𝑛

𝑘=0
+ 𝛼3Δ𝑙𝑛𝑃𝑃𝐼𝐹𝑖 ,𝑡−𝑘𝑛

𝑘=0 + 𝛼4Δ𝑙𝑛𝐸𝑋𝑖 ,𝑡−𝑘𝑛
𝑘=1

+ 𝛿1𝑙𝑛𝐸𝑁𝐸𝐸𝑅𝑖 ,𝑡−1 + 𝛿2𝑙𝑛𝐼𝑃𝐼𝐹𝑖 ,𝑡−1 + 𝛿1𝑙𝑛𝑃𝑃𝐼𝐹𝑖 ,𝑡−1 + 𝜇𝑡  
 Δ 𝑖 𝑡 𝛽  𝛽𝑛

𝑘 Δ𝑙𝑛𝐼𝑁𝐸𝐸𝑅𝑖 𝑡−𝑘  𝛽 Δ𝑙𝑛𝐼𝑃𝐼𝐶𝑖 𝑡−𝑘𝑛
𝑘 𝛽 Δ𝑙𝑛𝑃𝑃𝐼𝐶𝑖 𝑡−𝑘𝑛

𝑘  𝛽 Δ𝑙𝑛𝐼𝑀𝑖 𝑡−𝑘𝑛
𝑘𝜃 𝑙𝑛𝐼𝑁𝐸𝐸𝑅𝑖 𝑡− 𝜃 𝑙𝑛𝐼𝑃𝐼𝐶𝑖 𝑡− 𝜃 𝑙𝑛𝑃𝑃𝐼𝐶𝑖 𝑡− 𝜀𝑡
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Table 3. ADF test result (Import Model). 
 

Sector 
IM NEER(Import weight) IPI PPI 

Level 1st 
differenced 

level 1st 
differenced 

level 1st 
differenced 

level 1st 
differenced 

Total 
(C,0,4) 
-1.59 

(C,0,2) 
-4.25***

 

(C,0,1) 
-3.18**

 

(C,0,0) 
-10.03***

 

(C,0,12) 
-1.76 

(C,0,12) 
-3.42**

 

(C,0,2) 
-2.89**

 

(C,0,12) 
-3.47**

 

Food 
(C,0,4) 
-1.65 

(C,0,3) 
-4.79***

 

(C,0,2) 
-3.88***

 

(C,0,1) 
-5.95***

 

(C,0,12) 
-2.56 

(C,0,12) 
-5.18***

 

(C,0,12) 
-1.46 

(C,0,12) 
-4.67***

 

Mineral 
(C,0,0) 
-1.63 

(C,0,0) 
-3.59***

 

(C,0,1) 
-3.62***

 

(C,0,0) 
-9.78***

 

(C,0,12) 
-1.75 

(C,0,12) 
-3.76***

 

(C,0,12) 
-0.77 

(C,0,12) 
-3.88***

 

Chemical 
(C,0,4) 
-1.60 

(C,0,3) 
-3.99***

 

(C,0,0) 
-3.15**

 

(C,0,12) 
-11.28***

 

(C,0,12) 
-1.87 

(C,0,12) 
-3.77***

 

(C,0,12) 
-1.33 

(C,0,12) 
-3.78***

 

Woods 
(C,0,0) 
-2.89**

 

(C,0,1) 
-5.12**

 

(C,0,0) 
-2.68*

 

(C,0,0) 
-11.08***

 

(C,0,12) 
-1.87 

(C,0,12) 
-5.19***

 

(C,0,12) 
-0.89 

(C,0,12) 
-4.29***

 

Texture 
(C,0,4) 
-0.95 

(C,0,3) 
-5.17***

 

(C,0,0) 
-3.24**

 

(C,0,0) 
-10.75***

 

(C,0,4) 
-4.70***

 

(C,0,12) 
-3.26**

 

(C,0,2) 
-3.02**

 

(C,0,0) 
-4.75***

 

Metal 
(C,0,0) 
-2.29 

(C,0,0) 
-4.99**

 

(C,0,12) 
-2.51 

(C,0,11) 
-5.53***

 

(C,0,12) 
-1.99 

(C,0,12) 
-3.79***

 

(C,0,12) 
-1.16 

(C,0,12) 
-4.29***

 

Emachine 
(C,0,0) 
-2.73*

 

(C,0,3) 
-3.34**

 

(C,0,0) 
-3.41**

 

(C,0,0) 
-11.26***

 

(C,0,12) 
-1.83 

(C,0,12) 
-3.41**

 

(C,0,12) 
-1.78 

(C,0,12) 
-3.66***

 

Machine 
(C,0,0) 
-1.57 

(C,0,3) 
-2.82*

 

(C,0,0) 
-2.89*

 

(C,0,0) 
-10.52***

 

(C,0,6) 
-3.48**

 

(C,0,12) 
-2.84*

 

(C,0,4) 
-3.87***

 

(C,0,10) 
-6.26***

 
 

The intercept term, trend term (0 indicates no trend term), lag order is showed in the bracket. 
*, **, *** indicate the coefficient is significant in 10%, 5%, 1% level, respectively. 

 
 
 

Table 4. Co-integration bounds test. 
 

Export Model F-statistics Import Model F-statistics 

Total 4.579 Total 4.800 

Food 4.605 Food 3.861 

Mineral 6.715 Mineral 4.790 

Chemical 4.254 Chemical 4.065 

Woods 3.478 Woods 6.334 

Texture 4.34 Texture 3.521 

Metal 5.71 Metal 4.461 

Emachine 4.789 Emachine 4.566 

Machine 4.636 Machine 4.599 
 

The lower critical value and upper critical value of 5% level is 2.37 and 3.2 respectively. 
 
 
 

 (29) 
 
The lower critical value and upper critical value of 5% 
level is 2.37 and 3.2 respectively. The next step is to  find 

out long-term elasticity coefficients of export and import 
function. The calculated long-term export and import 
elasticities of each equation are given in Table 5. 

According to the TML condition, whether the 
movements of exchange rate can adjust trade balance or 
not depends on the export and import price elasticity of 
demand. If export and import prices do not lead to a 
change in demand, no adjustment can be achieved. The 
empirical analysis tried to investigate whether the sum of 
China‟s export and import price elasticities of demand is 
bigger than 1 or not. The findings of this study can be 
interpreted as: 

Δ 𝑖 𝑡 𝛼  𝛼𝑛
𝑘 Δ𝑙𝑛𝐸𝑁𝐸𝐸𝑅𝑖 𝑡−𝑘  𝛼 Δ𝑙𝑛𝐼𝑃𝐼𝐹𝑖 𝑡−𝑘𝑛

𝑘 𝛼 Δ𝑙𝑛𝑃𝑃𝐼𝐹𝑖 𝑡−𝑘𝑛
𝑘  𝛼 Δ𝑙𝑛𝐸𝑋𝑖 𝑡−𝑘𝑛

𝑘
+ 𝛿1𝑙𝑛𝐸𝑁𝐸𝐸𝑅𝑖 ,𝑡−1 + 𝛿2𝑙𝑛𝐼𝑃𝐼𝐹𝑖 ,𝑡−1 + 𝛿1𝑙𝑛𝑃𝑃𝐼𝐹𝑖 ,𝑡−1 + 𝜇𝑡

 ΔlnIM𝑖,𝑡 = 𝛽0 + 𝛽1𝑛
𝑘=0 Δ𝑙𝑛𝐼𝑁𝐸𝐸𝑅𝑖 ,𝑡−𝑘 + 𝛽2Δ𝑙𝑛𝐼𝑃𝐼𝐶𝑖,𝑡−𝑘𝑛

𝑘=0
+ 𝛽3Δ𝑙𝑛𝑃𝑃𝐼𝐶𝑖 ,𝑡−𝑘𝑛

𝑘=0 + 𝛽4Δ𝑙𝑛𝐼𝑀𝑖 ,𝑡−𝑘𝑛
𝑘=1

+ 𝜃1𝑙𝑛𝐼𝑁𝐸𝐸𝑅𝑖 ,𝑡−1 + 𝜃2𝑙𝑛𝐼𝑃𝐼𝐶𝑖 ,𝑡−1 + 𝜃1𝑙𝑛𝑃𝑃𝐼𝐶𝑖 ,𝑡−1 + 𝜀𝑡  
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Table 5. Bounds test results. 
  

Sector 
   

1/m 

Total -0.564** (0.388) 0.412*(0.258) -0.152 0.833 -0.220 

Food -0.870*(0.523) -0.546*(0.396) -1.616 1.413 -1.924 

Mineral -0.800***(0.223) 0.342(0.282) 0.458 9.835 2.564 

Chemical 1.063**(0.486) 0.369**(0.173) 1.432 1.166 1.493 

Woods 0.825**(0.406) 0.322**(0.618) 1.147 0.796 1.081 

Texture 0.664*(0.266) 1.458(0.807) 2.122 0.116 0.833 

Metal 0.718*(0.134) 0.680**(0.322) 1.398 0.852 1.297 

Emachine 0.568**(0.273) 0.507*(0.347) 1.075 0.652 0.899 

Machine 0.559*(0.259) 0.539*(0.325) 1.098 0.638 0.903 
 

The value of 1/m is the average value of sample period. 
*, **, *** indicate the coefficient is significant in 10, 5 and 1% level, respectively. 

 
 
 
(1) Except for the mineral import price elasticity of 
demand, the others are significant, which indicates the 
variation of the exchange rate can affect export or import 
volume except for mineral. The import of mineral reaches 
its minimum in 2015, but there is no connection between 
the drop of mineral import and the RMB‟s reform in 
August 2015. The drop in oil prices, from a peak of 115 
dollars per barrel in June 2014 to under 35 dollars at the 
end of February 2016, is the most important explanation 
of why China‟s imports reduced sharply, also the surplus 
of trade balance of China reaches its peak in 2015. 
Hence, the results can barely find the relevance between 
RMB‟s exchange rate and import of Mineral. 
(2) Since the export price elasticity of General, Food, and 
Mineral, and the import price elasticity of Food has a 
significant negative value, it can be said that both the 
TML Condition and GML Condition for these industries is 
not fulfilled. One of the reasons that these industries 
cannot meet ML Condition is, there is no substitute for 
these imported products; the price elasticity is extremely 
low, hence there is limit room for the exchange rate to 
adjust the prices of these industry‟s products. 
(3) The export price elasticity of primary goods is bigger 
than end-products. China‟s primary goods only occupy 
5% of the total export of China, and do not have 
competitiveness in the international market. Foreign 
importers will find other substitutes if the RMB is 
appreciated or buy more primary commodities from China 
if RMB is depreciated. But the situation of Chinese 
manufacturing goods is different. First of all, Chinese 
manufacturing goods have strong international 
competitiveness, the demand of “Made in China” would 
not turn around easily because of the fluctuation of 
exchange rate; second, exporters in related industries 
may take several actions to avoid the exchange rate risk, 
such as sacrifice their profit margin to maintain their 
overseas market share. These actions of micro-
economies may shrink the export price elasticity of 
demand. 

(4) The import price elasticity of primary commodities is 
smaller than the manufacturing goods. About the import 
of primary goods, China overwhelmingly relies on foreign 
commodities plus there are no substitutes in the domestic 
market, even if the exchange rate fluctuates rapidly, the 
domestic demand will not change. Therefore, the import 
volume will stay at the same level. On the other hand, 
China imports manufacturing goods from overseas, 
assembles them into end-products in domestic, and 
export finished goods to overseas. This feature of 
“Processing trade” let the connection between export and 
import demand inseparable. When RMB appreciates, the 
decrease of export demand will cut down the import 
demand; when RMB depreciates, the import price will 
increase, then enterprises will use the domestic 
substitutes instead of using foreign goods, the import 
demand will lessen. 
(5) The results of Texture, Emachine, and Machine meet 
the TML condition but fail to satisfy the GML condition. 
The value under GML condition is 0.833, 0.899, 0.903 
respectively, which is less than 1 and fails to fulfill the 
condition to adjust the trade balance. The results not only 
depict that bigger surplus of trade balance will reduce the 
value of 1/m; the movement of exchange rate can be 
hardly used to adjust the trade balance. It also indicates 
that the TML condition may be ineffective to interpret the 
correlation between exchange rate and trade balance if a 
country‟s trade balance is surplus at the start. 
 
 
Conclusion 
 

So far, the study uses the ARDL model to calculate 
export and import price elasticity of demand for the 
Chinese economy from January 2008 to June 2018. 
Going by the empirical results, some industries‟ results 
cannot meet the TML Condition and GML Condition. Rest 
of the results show the sum of export and import price 
elasticity of demand that  met  the  TML  condition,  which  
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assumes that the trade balance is initially 0; but fails to 
satisfy the GML condition, which assumes the trade 
balance is not initially 0. If the trade balance is 0 at the 
very first beginning, there is no need to let the exchange 
rate fluctuate to adjust the trade balance. The surplus 
amount of China‟s trade balance recorded in recent years 
has reignited the debate on the effect of exchange rate 
changes trade flows and global imbalances. Therefore, 
the results of the GML condition are more appropriate to 
explain whether the fluctuating exchange rate can 
influence trade balance.  

 Overall, the chemical, woods, metal results suggest 
that GML condition holds in the long-run. This means 
even though these industries‟ trade balance is greater 
than 0, the variation of exchange rate can adjust the 
trade balance in these sectors. While the GML condition 
is not satisfied in Texture Emachine, machine for the 
sample period data, it indicates that the movement of the 
exchange rate cannot adjust the trade balance in these 3 
sectors. Texture, Emachine, Machine are the backbone 
of the Chinese economy as they fuel growth, productivity, 
and employment and strengthen other sectors of the 
economy. The surplus of these 3 sectors of trade balance 
occupies 90% of China‟s total surplus trade balance in 
2018. The empirical results indicate that these 3 sectors‟ 
surplus can hardly be influenced by the fluctuation of the 
exchange rate, plus the anchor standing of these 3 
sectors in the Chinese economy. We may say the 
appreciation will not succeed in adjusting the trade 
balance surplus in the Chinese economy.  

 The movement of the exchange rate was expected to 
achieve its goal to adjust the trade balance but failed in 
reality. There are various constraints in which an economy 
faces macroeconomic factors such as the transition of 
economic structure, the development of the global value 
chain, the lessen restriction on trade, and microeconomic 
factors like the expansion of overseas investment, 
multiple strategies to avoid the exchange rate risk. As a 
result, both government and enterprise will take 
corresponding actions to avoid the exchange rate risk, 
and ensure the development of international trade. It is 
much more complicated to convert the trade balance 
through the change of exchange rate. Therefore, it is not 
appropriate to expect the trade balance will be 
transferred to rely on the alteration of the exchange rate. 
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