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Abstract. This study is an attempt to examine the impact of currency misalignment on the trade balance 
of emerging market economies from 1980 through 2016. It firstly measures the equilibrium RER and 
corresponding misalignment series of 21 EMEs separately adopting a single equation approach and 
then includes them in the trade regression together with undervaluation and overvaluation to estimate 
the dynamic relationship between the trade balance and real exchange rate misalignment employing the 
system generalized method of moment estimation approach. The study suggests that, being a composite 
series of undervaluation and overvaluation, higher real exchange rate misalignment helps recover trade 
imbalances. It also identifies that undervaluation improves trade balance, while overvaluation cuts it 
down. The study identifies that the misalignment series of RER for most of the EMEs are substantially 
dominated by overvaluation episodes, and hence the opposing impact of undervaluation and currency 
misalignment on the trade balance of EMEs is not surprising. From the policy perspective, competiti-
veness achieved through currency movements helps emerging market economies not only to improve 
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trade balance but also to withstand vulnerability that arises from huge external borrowings creating a 
strong external payment position.
Keywords: trade balance, real exchange rate misalignment, undervaluation, overvaluation, emerging 
market economies

1. Introduction

The surge in international capital flows thanks to the process of financial integration 
that has gained momentum since the early 1990s conceivably outweighs merchandise 
trade between countries, and this trend of development has led to a gradual disjunction 
between real economic activity and exchange rate fluctuations (Béreau et al., 2012). 
In this respect, a better understanding of the sources of movements in the exchange 
rate and determination of the long-term values of real exchange rates compatible with 
the long-term macroeconomic balance may be useful for monetary authorities policy 
implementations. Real exchange rate (RER), as a comprehensive summary indicator of 
the prices of goods and services of a country in proportion to the others, has broadly 
been accepted as a major contributing factor to the macroeconomic performance of 
any economy and thus has become one of the most widely researched topics in open 
economies. Among the different interpretations of how the RER dynamics can affect 
the macroeconomic performance of an economy, researchers and policymakers have 
agreed that one of the ways is through its impact on the trade balance.

The RER that is conducive to both the internal and external equilibrium of a coun-
try is referred to as equilibrium RER. Deviation in RER from its equilibrium value, that 
is, overvaluation or undervaluation in RER, which is also termed as RER misalignment, 
exerts considerable impact on the trade balance and thus on the economic performance 
of open economies (Odedokun, 1997). Misalignment can work as an impediment in 
allocating resources of an economy between its tradable and non-tradable sectors in 
accordance with relative cost and productivity differentials by altering investment deci-
sions, and thus the adjustments brought through misalignment can impose a burden of 
resource misallocation on that economy. Overvaluation of the RER is generally viewed 
as the unpredictability of the choices of strategies from the macroeconomic perspective 
that may result in an unsustainable deficit in the current account, a significant rise in 
external debt, and the risk of possible speculative attacks. However, an undervaluation 
in RER promotes investment and exports, strengthening the competitive position of 
economies, which causes the current account position to improve and thereby stimu-
lates output growth of the economies ( Jongwanich, 2009; Magud & Sosa, 2013).

The RER misalignment may either be the outcome of government intervention to 
alter the RER, or it can be the undesired consequence of policies taken to succeed the 
macroeconomic targets. Countries may be found to have been involved in illicit curren-
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cy manipulation to affect the trade balance producing ‘fundamental misalignment’ with 
the motivation of increasing net exports (Staiger & Sykes, 2010). Mamun et al. (2019) 
argue that the success of South Asian emerging economies is substantially attributed to 
their outward-oriented trade policies, the bulk of which was associated with exchange 
rate management. Price-based trade policies to escalate the levels of protection against 
external rivalry might be destabilized due to misalignment, which can force them to 
amend trade restrictions to uphold the supply in the pattern it is existing.

The consistently faster growth performance of emerging market economies (EMEs) 
in comparison with that of the developed economies has made them the key driver 
of global growth over the last few decades. There is no concrete definition of EMEs, 
rather they are distinguished based on certain parameters. The International Monetary 
Fund (IMF) World Economic Outlook classifies 39 economies as advanced economies 
depending upon their high level of per capita income, exports of diversified goods and 
services, and greater integration into the global financial system, while the remaining 
countries are considered “emerging market and developing” economies. Among these 
countries, the top 40 countries in terms of income are classified as “emerging market 
and middle income” economies. However, income is not the only parameter that de-
termines an emerging market economy. EMEs maintain a sustained and stable growth 
performance and can produce high-value-added goods. They resemble advanced econ-
omies in some ways such as participation in global trade and financial market integra-
tion. In this context, a country is classified as an emerging market economy in terms 
of its systemic presence (economic size, i. e., nominal gross domestic product (GDP), 
total population, and export share in global trade), market access (external debt share in 
global debt, and whether it is included in global indices employed by large international 
institutions), and income level (GDP per capita) (Duttagupta & Pazarbasioglu, 2021).

TABLE 1. The Classification of Emerging Market Economies

Organization Common Countries Remaining Countries

IMF Brazil, Chile, China, 
Colombia, Hungary, 
India, Indonesia, Ma-
laysia, Mexico, Peru, 
Philippines, Poland, 
Russia, South Africa, 
Thailand, and Turkey

Argentina, Bangladesh, Bulgaria, Pakistan, Romania, 
Ukraine, and Venezuela

MSCI Bangladesh, Czech Republic, Egypt, Greece, Qatar, 
South Korea, Taiwan, and United Arab Emirates

S&P Bangladesh, Czech Republic, Egypt, Greece, and 
Taiwan.

Down Jones Czech Republic, Egypt, Greece, Qatar, Taiwan, and 
United Arab Emirates.

Russell Czech Republic, Greece, South Korea, Taiwan, and 
United Arab Emirates.

Source: Authors’ compilation based on relevant institutions.
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Since an emerging market lacks an official and common definition, there is a disa-
greement among institutions on the classification of EMEs. Both the IMF and Morgan 
Stanley Capital International (MSCI) classify 23 countries as EMEs albeit there are 
some differences between the two charts. Standard and Poor’s (S&P) and Russell each 
classify 21 countries as EMEs, while there are 22 EMEs in Dow Jones’ list. Table 1 offers 
a list of common countries that all five institutions classify as EMEs, and the remaining 
countries are classified by the individual institution as of 2016.
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FIGURE 1. GDP Growth Rate in Past Decades
Source: UNCTAD (2020).

When the growth records of EMEs are observed from a longer-term perspective, 
they maintain a fairly greater growth rate than the developed economies since the 
1980s. As Figure 1 illustrates, while there was a declining trend in the growth perfor-
mance of developed economies, EMEs experienced higher growth over the first three 
decades of the sample period, of which the 2000s was remarkable, as average GDP 
growth in these economies picked at just over 5.9%, which was averaged around 1.8% 
in developed economies over the same period and thus became a major contributor 
to the growth of the world GDP. In the last decade despite the slowdown, the growth 
is averaged at almost 5% compared to 1.92% of developed economies. The growth in 
EMEs has been on a declining trend since the financial crisis of 2008-09, while a mod-
est recovery has continued in developed economies since 2013. Despite the slowdown 
of economic growth, EMEs still account for over 70% of global growth (IMF, 2018).

The rising trend in trade is amongst the most important factors behind the resilient 
growth of EMEs. The trade surplus of EMEs has soared to a record level in recent years, 
and it is gradually displacing the trade of developed economies. The trade surplus of 
EMEs reached 46% in the 2010s from that of 39% in the 2000s. Over the same period, 
the change in trade surplus in developing economies was nominal, and the trade sur-
plus of transition economies rose from 6% to 8% (UNCTAD, 2020). What determines 
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such spark in the trade surplus of EMEs? Does RER misalignment have any impact on 
the trade balance? This study will critically investigate these issues.

Without ascertaining the equilibrium RER, exchange rate deviations will remain a 
subjective phenomenon (Edwards & Savastano, 1999; Caporale et al., 2011). There-
fore, it is highly necessary to identify the equilibrium RER as well as to examine RER 
misalignment to evaluate its impact on the trade balance of open economies. Hereby, 
examining the RER misalignment under different choices of exchange rate and its im-
pact on the trade balance of EMEs is the main purpose of the study. The study will 
consider economies following floating, free-floating or other managed exchange rate 
arrangements under monetary aggregate target or inflation targeting framework. EMEs 
from all major regions of the globe have been covered in undertaking the research. 
However, inaccessibility of data on some fundamentals restricts the study to attain the 
REER misalignment estimates for some other EMEs. Accordingly, the study includes 
21 EMEs: Argentina, Bangladesh, Brazil, Chile, China, Colombia, Egypt, Greece, India, 
Indonesia, Malaysia, Mexico, Pakistan, Peru, Philippines, Poland, South Africa, South 
Korea, Thailand, Turkey, and the United Arab Emirates. Firstly, the study measures the 
equilibrium RER and corresponding misalignment series of 21 EMEs separately adopt-
ing a single equation approach. It then includes them in the trade regression together 
with undervaluation and overvaluation in order to examine their impact on trade bal-
ance of EMEs.

Following the introduction and background of the study in section one, the re-
mainder of the study is organized into the following sections: Section two first presents 
comprehensive theoretical literature which reviews how exchange rate misalignment 
affects trade balance together with impact of overvaluation and undervaluation, and 
then discusses the empirical results of earlier studies examining the link between RER 
misalignment and trade balance. Section three is devoted to the empirical framework 
including the derivation of equilibrium RER and corresponding misalignment series 
of 21 EMEs, the estimation of trade balance model, and the data set used in the study. 
After the presentation of empirical findings in Section four, the study ends up with Sec-
tion five which contains conclusions and remarks.

2. Literature Review

The study consults with the available theoretical and empirical literature on the impact 
of currency misalignment and its two important counterparts, that is, overvaluation 
and undervaluation on economies trade flows in order to develop an ideal framework 
for the research.

2.1 Theoretical Literature

Trade flows of an economy can respond to the change in exchange rates in a variety of 
ways. Being relative prices of tradable to non-tradable goods of an economy and hence 
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capturing the relative costs and productivity of that economy with the rest of the world, 
RER works as a measure of competitive position that theoretically has considerable 
impact on the incentive of allocating resources between the tradable and non-trada-
ble sectors (Auboin & Ruta, 2013). Two of the most researched features on the link 
between exchange rate and international trade concern exchange rate volatility and 
misalignment. Exchange rate volatility hampers trade and makes investment decisions 
difficult by imposing additional risks and transaction costs on traders and investors. On 
the other hand, the impact of misalignment in RER on trade flows is essentially deter-
mined by its effects on prices of exports as against the prices of imports. RER misalign-
ment in terms of real undervaluation makes export cheaper thereby making exports 
and the import-competing sector more attractive in the world market at the expense 
of the non-tradable sector and consumers (Broz & Frieden, 2008). Hence, the effects 
of misalignment in RER on prices do not differ from those of an import tax and export 
subsidy (Nicita, 2013). 

The short-term effect of misalignment on trade flows and real economic activity dif-
fers from its impact in the long run. A nominal depreciation of the home currency in the 
short run when prices are sticky brings about a real depreciation of the exchange rate. It 
implies that products produced abroad become relatively expensive compared to home 
products. Consequently, there will be expenditure switching as consumers at home will 
switch to home products, import less, and export more since foreign consumers prefer 
less costly home products as well. Therefore, the standard macroeconomic framework 
predicts the trade balance as a rising function of the exchange rate in the short run 
(Krugman et al., 2012). In the course of long run, when markets are free from distor-
tions, particularly because of fully flexible prices, misalignment has a limited impact 
on trade flows. But during the short run, some prices may not adjust instantaneously. 
This sticky behaviour of prices alters the relative prices owing to the fluctuations in 
nominal exchange rates, which eventually affects trade flows by altering the allocation 
of resources between the sectors producing tradable and non-tradable goods (Auboin 
& Ruta, 2013).

The effect of RER misalignment on the trade balance is generally channelled through 
its impact on trade competitiveness that signifies a country’s gains and losses in selling 
the products it produces in the international market. Trade competitiveness is achieved 
when a country can produce products at a lower cost which is better than that of other 
competing countries in the international market, which greatly determines the external 
payment position of a country (Clark et al., 1994). A country’s trade competitiveness 
is largely determined by the movement in the RER (Odedokun, 1997; Edwards & Gol-
ub, 2004). Other things remaining the same, undervaluation of exchange rates gives 
incentive to domestic exporters to compete in the international market making exports 
cheaper. It also gnaws the competitiveness of the export-competing sector by making 
imports more expensive. This phenomenon can be explained in the framework of the 
Marshall – Lerner condition, which advocates that depreciation (or devaluation in fixed 
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or semi-fixed exchange rate regime) improves current account if the sum of demand 
elasticities of export and import exceeds unity. However, two opposing forces due to 
depreciation are the price effect and volume effect. The price effect worsens the current 
account by making exports cheaper in terms of foreign currency and imports expensive 
in terms of home currency. On the contrary, the volume effect leads to an improvement 
in the current account as cheaper exports stimulate export volume, while the volume of 
imports falls due to being expensive. This leaves the issue of the trade balance effect of 
currency depreciation empirical. Though appreciation or depreciation of exchange rate 
does not guarantee the loss or gain of competitiveness, movements of domestic wages 
and prices (the so-called internal interventions) do matter (Bajo-Rubio et al., 2016); 
many countries around the world operating under both fixed and flexible exchange rate 
regimes have undervalued their currencies to improve their trade balances since the 
early 1970s.

Baldwin and Krugman (1989) and Clark et al. (1994) explain how currency over-
valuation can be the cause of persistent loss of trade competitiveness with the notion 
of ‘hysteresis effect’ – an effect that persists when its causes are removed. They argue 
for the role of invisible assets like distribution networks, consumer loyalty, and reputa-
tions on the competitiveness of an economy along with the role of price and installed 
capacity. During the period of sustained misalignment, firms abroad may have invested 
in invisible assets, leading to a loss in the market share of domestic firms that cannot 
be recovered merely through a return of the domestic currency to its steady-state val-
ue. However, McCausland (2002) explains the same from a different perspective. An 
unanticipated policy change that reduces domestic competitiveness and enhances im-
porters’ return may drive foreign firms to enter into the industry if an adjustment is not 
prompt. This would have a feedback effect on trade and competitiveness that would 
reduce the competitiveness of domestic firms further. An unanticipated change of poli-
cy at the same but opposite scale to the initial policy change that triggered new foreign 
firms to enter will not drive them to exit and consequently, the domestic firm will not 
regain its market share and competitiveness.

2.2 Empirical Literature

Though the economic literature on fluctuations in the exchange rate and trade rela-
tionship evolved during the 1970s through the 1990s as a logical response towards the 
culmination of the gold standard by the adjustable system of exchange rates, empirical 
literature in the area of RER misalignment and trade relationship is relatively slim and 
has gained more prominence after 2000. The study of IMF (1984) in response to in-
creased exchange rate variability immediately after the collapse of the Bretton Woods 
Agreement explained how trade could be affected by RER misalignment. Accordingly, 
trade flows can be destabilized owing to improper price signals resulting from inflation 
rate or cost differentials attributed to wider and deeper exchange rate fluctuations and 
persistent misalignment of exchange rates away from equilibrium levels.
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Appreciation of the exchange rate and its volatility is thought to affect the export 
performance of open economies adversely. Sekkat and Varoudakis (2000) used three 
indicators – RER changes, RER volatility, and RER misalignment to examine how ex-
change rate policies have an impact on manufactured export performance on a panel 
of major Sub-Saharan African countries for the 1970–1992 period and suggested that 
exchange rate management significantly determines their export performance. In par-
ticular, the study found an indirect relationship between RER misalignment and manu-
factured exports. However, they argue that manufactured exports are more responsive 
(positively) to a decrease in misalignment than a real depreciation. Jongwanich (2009) 
examined the equilibrium RER and its misalignments in developing Asian countries 
between 1995 and 2008. While investigating the relationship between RER misalign-
ment and the performance of export, the study identified a direct relationship between 
the RER and export performance in contrast to an opposite association between mis-
alignment and the value of export almost in all countries. It implies that though de-
preciation in RER leads to higher exports and thus to the higher trade balance, RER 
misalignment, together with real appreciation, could harm export performance.

Nouira et al. (2011) attempted to investigate the role of persuasive exchange rate 
strategy in line with price stimuli on manufactured exports for 52 developing countries 
during the period 1991–2005 and identified that many of the countries undervalue 
their currencies aiming to ensure price competitiveness to foster manufactured exports. 
Even though improving price competitiveness through the undervaluation of domestic 
currencies imposes the cost of macroeconomic disequilibrium on the economies, the 
starring role of RER misalignment in terms of undervaluation in fostering manufac-
tured exports is well established. RER misalignment is supposed to play an acute role 
in this conjuncture.  Kodongo and Ojah (2013) investigated it empirically employing 
panel VAR techniques for nine major African countries drawing on yearly data during 
1993–2009 and found that the currency deprecation led to improving trade balance in 
the short run. On the other hand, setting home product prices in a foreign currency or 
a vehicle currency like the US dollar and euro is a sign of import restrictions rather than 
export promotion and dispenses a different impact of depreciation on trade balance 
(Staiger & Sykes, 2010).

Iyke and Ho (2017) examined the impact of exchange rate change on trade balance 
of Ghana using linear and nonlinear specifications considering quarterly data for the 
period 1986-2016. The study found no evidence in support of the J-curve phenomenon  
short-term deterioration and the long-term improvement of the trade balance due to 
exchange rate change in the linear specification which is true for the non-linear specifi-
cation. While retesting the J-curve by using quarterly data for South Africa and her key 
trade partners China, Germany, India, Japan, the UK and the USA, Iyke and Ho (2018) 
found the linear specification to support the J-curve phenomenon in only two cases – 
India and the USA under relaxed conditions. In contrast, the nonlinear specification 
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supported the J-curve phenomenon in all cases. Examining the association between ex-
change rate movements, volatility, and aggregate exports of goods and services among 
ASEAN economies over the period 1995–2011, Tan et al. (2019) suggests that the ad-
verse impact of an appreciation of RER on real gross export is mostly compensated by 
the high contribution of foreign value-added part embodied in exports. At the same 
time, a high foreign value-added share also dampens the negative association between 
exports and increased RER volatility.

Recently, some empirical studies have investigated the impact of RER misalignment 
on trade balance focusing on EMEs. In one of them, for the period of 2000Q1-2016Q1, 
Nasir and Jackson (2019) examined the impact of RER misalignment on the trade bal-
ance of 10 countries, of which 5 have the trade deficit and the other 5 have the trade sur-
plus. According to their findings, misaligned RER gave rise to trade imbalances in the 
case of China, India, and Turkey, whereas no significant association was found between 
RER misalignment and trade imbalance for Russia. Abbas et al. (2020) examined the 
impact of misalignment in the currency of China being one of the primary EMEs on 
a few macroeconomic indicators of itself and its main 30 trade partners by employing 
the data of the 1992-2017 period. They found the stimulating effect of the devaluation 
of China’s currency on its exports but the deteriorating effect on its imports. Estimat-
ing the long-run equilibrium RER of eight EMEs from 1995 to 2017, Banerjee and 
Goyal (2021) also analysed the impact of RER misalignment on trade imbalances and 
concluded that misaligned RER has a restricted impact on trade imbalances, which in-
dicates that the incentive to devalue was low. Considering the BRICS (Brazil, Russia, 
India, China, and South Africa) countries, which are also among the major EMEs, Rik-
hotso and Bonga-Bonga (2021) investigated the relationship between RER misalign-
ment and trade balance for the 1990-2016 period and found evidence of an asymmetric 
relationship between the two variables. The study suggests that the overvaluation of the 
currencies of BRICS countries led to a deterioration in trade balance, whereas under-
valuation improved it.

The review of the existing empirical studies shows that most of them examine the 
trade balance effect of exchange rate fluctuations and very few of them include RER 
misalignment as one of the explanatory variables. Recent studies that include the RER 
misalignment examine its impact on trade balance in a time series framework apply-
ing VAR models. Only Rikhotso and Bonga-Bonga (2021) did investigate the currency 
misalignment and trade balance relationship applying panel data techniques, but the 
estimation techniques they use largely ignore the issue of endogeneity, and robustness 
of results is criticized due to the inclusion of limited number of countries. Hence, RER 
misalignment for a large group of EMEs and its impact on the trade balance of these 
economies in a dynamic panel setting addressing the issues discussed so far is necessary 
to arrive at more reasonable decisions that the study is going to deal with.
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3. Empirical Framework

3.1 Estimation of Real Exchange Rate Misalignments

The main purpose of the study is to examine the impact of RER misalignments on the 
trade balance of EMEs. Therefore, the first order of business is to determine the mis-
alignment series of RER. RER is misaligned when it strays from its long-term equilib-
rium values. Equilibrium RER is an unobservable entity and therefore its estimation is 
inevitable to produce the misalignment series to study its impact on the trade balance of 
economies. In this section, we shall design the theoretical and empirical constructs for 
the estimation of equilibrium RER, which will then be used to generate the misalign-
ment series of EMEs.

This study estimates the equilibrium RER empirically for each of the countries sep-
arately adopting the single equation approach offered by Edwards (1989) and Elbadawi 
(1994). The approach assumes that the long-run equilibrium RERs is likely to be deter-
mined by a set of economic fundamentals. The fundamentals they use include terms of 
trade (TOT), government spending on non-tradable goods (GN), government spend-
ing on tradable goods (GT), investment (I), trade openness (OPEN). However, the 
theory underlying this approach offers a relatively wide range of fundamentals to choose 
from in developing the model. In addition to the aforesaid fundamentals,  net financial 
assets position (NFA), the relative productivity in the tradable sector to non-tradable 
sector (PROD), real interest rate differentials (RIRD), and official development assis-
tance (ODA) to model the equilibrium RER are considered. Due to unavailability of 
data of government spending on non-tradable and tradable goods throughout the sam-
ple period, the data of total government spending (G) is used in the theoretical model 
of equilibrium RER (q*) determination that takes the following form:

*  = q (TOT, G, I, OPEN, NFA, PROD, RIRD, ODA)                                                          (1)q   

 

 (1)

The empirical model for estimating the association between RER and fundamentals 
that determine it can, therefore, be given as

0 1 t 2 t 3   4 t  5

6   7  8 t   

ln *  =  + lnTOT  + G  + OPEN +  +
             ln + + DA  +                                                                     (2)

t t t

t t t

q I NFA
PROD RIRD O

     
   


 

 

 (2)

It is expected that net financial assets position, relative productivity in the tradable 
sector to non-tradable sector, real interest rate differentials, and official development 
assistance have a positive impact on RER, while it is inversely related to trade openness. 
However, the impact of terms of trade, government spending, and investment can ei-
ther be positive or negative.

To estimate the long-run parameters of the model in Equation 2, the approach in-
volves the following steps: the first is to examine the stationarity or order of integration 
of the variables. The second step involves estimation of the long-run co-integration re-
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lationship among the variables that are integrated of the same order, that is, of order 11. 
A unique combination of fundamentals may not always form a long-run relationship 
with RER irrespective of countries. Consequently, the study will consider alternative 
combinations of fundamentals for estimating the long-run co-integration relationship, 
and the final choice will be based on the following criteria proposed by Montiel (2007). 
Specification for which there exists a long-run cointegration relationship among the 
variables and compliance with all necessary diagnostic checks will be taken into ac-
count. For the specification, the estimated parameters must be stable, signed according 
to economic theory, and significant. For more than one such specification, preference 
will be given to the one that minimizes the information criteria.

The presence of co-integration relationship infers the existence of a long-run equi-
librium relationship between RER and its fundamentals. Therefore, it is necessary to 
obtain the sustainable values of the fundamentals that explain the long-run behaviour 
of RER, which is the third step of the procedure. Detrending the explanatory variables 
of the desirable specification derived by the Hodrick-Prescott filtering process will en-
able us to attain the sustainable or permanent values of the fundamentals, which can 
then be used to arrive at the long-run equilibrium values of RER. Finally, the misalign-
ment series can be derived by simply taking the difference between actual and long-
term equilibrium values of RER in terms of percent.

3.2 Trade Balance Model

The RER misalignment series2 derived above equipped us to examine the impact of 
RER misalignment on the trade balance.  One of the most important issues regarding 
estimation of the trade balance model is the aggregation bias problem named by Bahm-
ani-Oskooee and Brooks (1999). This measurement problem appears due to the con-
sideration of the rest of the world’s income as income abroad, which requires construct-
ing proxies for both incomes of the rest of the world and a country’s real exchange rate 
against the rest of the world. This problem can be solved by examining the association 
between exchange rate and trade balance from the bilateral point of view. Therefore, 
Bahmani-Oskooee and Brooks (1999) show trade balance as a function of real GDP, an 
index of real GDP of trading partners, and bilateral RER.

The traditional approach to build the trade balance model is to consider the domes-
tic income, foreign income, and bilateral RER as explanatory variables. But, since we 
focus on the association between RER misalignment and trade balance, the variable of 
RER misalignment is added to the traditional trade balance model following Jongwan-
ich (2009), who investigated the impact of the real effective exchange rate (REER) and 
RER misalignment together on total export volume, and Hsiao et al. (2012), who in-
cluded relative income growth of trading partner, bilateral exchange rate and its volatil-

1 Unit root and co-integration test results are not presented here for brevity.
2 Misalignment series for each of the countries are not reported here for brevity.
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ity as explanatory variables in their trade model. Accordingly, the trade balance model 
for the EMEs relying on panel data is as follows:

it jt ijt it = f (Y , Y , REER , M )                                                                                                             (3)ijtTB  

 

 (3)

In Equation 3, TBijt measures trade balance as the ratio of home country i’s export 
to the rest of the world j to home country i’s import from the rest of the world j. Yit and 
Yjt are the income of home country i and the rest of the world j, respectively, measured 
in terms of an index of respective real GDP. REERijt is bilateral REER, and Mit is the 
misalignment of REER for the home country.

Initially, the study takes account of the undervaluation and overvaluation series con-
structed above and incorporates them in a separate trade equation to examine their 
corresponding impact on the trade balance. The trade equation with undervaluation 
and overvaluation series takes the following form:

               (4)

where underit and overit represent undervaluation and overvaluation, respectively. The 
undervaluation and overvaluation series are constructed decomposing the misalign-
ment series of REER into its two counterparts – one incorporating the negative val-
ues or zero otherwise for the former and another incorporating the positive values or 
zero otherwise for the latter series. The model is designed in a dynamic fashion con-
firmed by inserting the lagged dependent variable TBij, t-1, the trade balance at the initial 
period, as a regressor to employ the dynamic panel generalized method of moments 
(GMM) estimation approach offered by Arellano and Bond (1991) and Blundell and 
Bond (1998). The study decided to employ the system GMM (SGMM) estimation 
approach because of its certain advantages. This estimation approach is preferred in ex-
amining the performance of macroeconomic variables in order to address the potential 
endogeneity problem which is encountered when some regressors are expected to be 
explained by unobserved common factor and must be checked to eliminate prospective 
bias in the estimated parameters ( Ju et al., 2010; Schröder, 2017; Chiu and Ren, 2019). 
Besides, GMM estimators can be attractive since in many circumstances, they are ro-
bust to failures of auxiliary distributional assumptions that are not needed to identify 
key parameters. The instrumenting process of the standard GMM, also known as dif-
ference GMM proposed by Arellano and Bond (1991), works poorly in the presence of 
autocorrelation among errors due to which the resulting estimators could be imprecise 
or even biased. This swayed Arellano and Bover (1995) and Blundell and Bond (1998) 
to develop SGMM estimator. They extend the Arellano-Bond estimator based on the 
assumption of no correlation between instrumenting variables at first differences and 
fixed effects which allow them to introduce more instruments, which boosts the effi-
ciency of estimators sharply. Bond et al. (2001) also argue that identification technique 
of SGMM is most suitable to produce more reasonable results.
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The study then comprises the non-episodic absolute RER misalignment series in 
the regression equation to examine its impact on trade balance:

0 1 , 1 2 it  3 jt 4 ijt 5 it itln  =  + ln  + Y + Y  + lnREER + M  +                                       (5)ijt ij tTB TB        

 

 (5)

The effect of change in domestic real income is uncertain: domestic real income 
growth may cause deficit by reducing trade balance stimulating imports, or it may lead 
to trade surplus if the rise in domestic real income results from an increase in produc-
tion of goods that substitute imports due to which imports fall and trade balance rises. 
Therefore, the coefficient attached to domestic real income can be positive or negative. 
Traditionally, the increase in domestic real income is expected to reduce trade balance 
and therefore α2 is likely to be negative. An increase in real income of the rest of the 
world may improve the trade balance of the home country boosting demand for its 
exports (demand – side effect) or it may deter the trade balance of the home country 
deterring demand for exports particularly when the increase in income of the rest of the 
world is owing to the production of goods that substitute home country’s exports (sup-
ply – side effect). The ultimate sign of coefficient α3 can either be positive or negative 
depending on the relative power of demand – side and supply – side factors.

Two possible effects of a real depreciation reflected by a rise in REER are the price 
effect and volume effect. Due to a real depreciation, the price effect worsens the trade 
balance making exports cheaper, while the volume effect improves trade balance in-
creasing export volume. If the volume effect is strong enough to outweigh the price 
effect, a real depreciation will improve the trade balance, and α4 will be positive. Con-
versely, higher overvaluation makes export less competitive and worsens trade balance, 
and the associated coefficient should be negative. Concerning the specification (4), 
higher undervaluation refers to higher competitiveness and higher trade balance, being 
undervaluation negative; the resulting undervaluation coefficient should be negative 
as well. Conversely, higher overvaluation makes export less competitive and worsens 
trade balance; the associated coefficient should be negative. Hence, both undervalua-
tion and overvaluation coefficients should be negative, that is, θ1, θ2 < 0. Any distortions 
of RERs from their equilibrium values are expected to degrade the trade balance and 
hence α5 is anticipated to be negative.

3.3 Dataset

The annual frequency data on real domestic income, the income of the rest of the world, 
export and import are taken from the UNCTAD. Due to the absence of a unique source 
for comprehensive data on REER, data on the variable is compiled from various sourc-
es that include BRUEGEL, FRED, and IMF-IFS. However, the study was cautious in 
maintaining a common price index, namely consumer price index while collecting 
REER data. The trade balance and REER variables are transformed into the natural 
logarithm. Detailed description of the variables is presented in Table A (see the Ap-
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pendix). The sample period is divided into non-intersecting 5-year intervals over which 
the data of the variables are averaged. This averaging is required to check non-seasonal 
components of time series variables similar to cyclical variation to embody the long-
run perspective of data. Consequently, it produces 8 non-intersecting 5-year intervals 
over the sample period 1980-2016 apart from the last one that covers only two years. 
Outliers are identified for all of the series and excluded from the analysis to avoid any 
inconsistency.

4. Empirical Findings

Table 2 summarizes the impact of undervaluation segregated from overvaluation along 
with the impact of RER misalignment under both the fixed effect (FE) and SGMM 
estimators and presents pre- and post-diagnostic test results. As the Hausman test re-
jects the random effect model, the FE estimator is appropriate for the case. As far as the 
GMM specifications are concerned, the study primarily carries out the Wooldridge, 
Breusch-Pagan, and Wu-Hausman tests to identify whether there is prevalence of au-
tocorrelation, heteroskedasticity, and endogeneity, respectively. Statistically significant 
test statistics at 1% level of significance for all these tests indicate that autocorrelation, 
heteroskedasticity, and endogeneity prevail in the model. Therefore, the chosen SGMM 
approach is suitable for studying the dynamic relationship between trade balance and 
regressors. As for post-diagnostic checks, significant AR (1) test statistic confirms auto-
correlation among residuals at first order, however, autocorrelation among residuals at 
second order is absent as the AR (2) test statistics for all the cases are insignificant. Such 
an insignificant AR (2) test statistic validates the internal instrumentation structure 
used by SGMM. The study considers lagged trade balance as endogenous and the other 
regressors as extremely exogenous. The Hansen test statistics accept the null hypothesis 
of over-identifying restrictions for all SGMM specifications, and therefore instruments 
used for the SGMM estimations are overall valid. The number of instruments lies be-
low the number of cross-sections, which means the estimated SGMM models are not 
subject to ‘over-fitting bias’.

Concerning the estimated coefficients, most of them bear theoretically expected 
signs. The significant positive lagged trade balance coefficients for all specifications im-
ply that the trade balance of the current period is stirred by the increase in trade balance 
at the initial period. Coefficients accompanying the home real income are negative for 
all specifications but insignificant for standard FE estimates and significant for SGMM 
estimates that vary marginally. 1% increase in home real income causes the trade bal-
ance to fall by 0.14%. Except for Model 1 (in Column 1), the standard FE estimators 
assert an insignificant positive coefficient of real income of the rest of the world, howev-
er, the coefficients are significant and positive for all SGMM estimates, which indicates 
that trade balance is increased by 0.13% according to the baseline model (in Column 2) 
responding to 1% increase in real income of the rest of the world.
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TABLE 2. Determinants of Trade Balance of EMEs: The Relationship Between Real Exchange 
Rate Misalignment and Trade Balance

Dependent Variable: Trade Balance

Regressors FE (1) SGMM (2) FE (3) SGMM (4) FE (5) SGMM (6)

TBij, t-1
0.414*

(5.313)
0.689*

(19.380)
0.441*

(6.044)
0.582*

(9.970)
0.440*

(6.100)
0.651*

(17.010)

Yi
-0.019

(0.251)
-0.139*
(5.530)

-0.069
(0.974)

-0.131*
(4.350)

-0.081
(1.155)

-0.136*
(5.490)

Yj
-0.077

(0.636)
0.136**
(2.270)

0.017
(0.142)

0.210*
(2.950)

0.048
(0.413)

0.171*
(3.200)

REER -0.214*
(2.744)

-0.295*
(3.690)

-0.134**
(1.775)

-0.265*
(4.500)

-0.126***
(1.683)

-0.180**
(2.220)

Undervaluation - - -0.009*
(3.994)

-0.010*
(5.400)

-0.015*
(3.705)

-0.017*
(4.800)

Overvaluation - - -0.002
(1.338)

-0.001***
(2.020)

0.005
(1.338)

0.005
(1.610)

Misalignment -0.002
(1.274)

-0.001***
(1.710) - - -0.007**

(2.039)
-0.007***
(1.960)

Pre- and Post-diagnostic Tests

Hausman Test
(p-value)

26.57*
(0.001) - 41.3*

(0.000) - 54.25*
(0.000) -

Observations 143 143 143 143 143 143
Cross Section 21 21 21 21 21 21
Adjusted-R2 0.780 0.815 0.815
AR(1) p-value - 0.005 - 0.006 - 0.009
AR(2) p-value - 0.216 - 0.499 - 0.466

Hansen Test
(p-value) - 15.29*** 

(0.054) - 11.89
(0.219) - 15.02*** 

(0.090)

Instrument - 14 - 16 - 17

Wooldridge Test 
(p-value) - 31.517* 

(0.000) - 41.314* 
(0.000) - 33.274* 

(0.000)

Breusch-Pagan 
Test (p-value) - 121.09* 

(0.000) - 116.31* 
(0.000) - 115.63* 

(0.000)

Wu-Hausman 
Test (p-value) - 434.93* 

(0.000) - 358.43*
(0.000) - 356.33* 

(0.000)

Note. *, **, and *** indicate statistical significance at 1%, 5% and 10% levels, respectively. Figures 
below the coefficients in parentheses are t-statistics.
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REER bears negative significant coefficients for all cases, which denote that a real 
depreciation brings about a fall in the trade balance. 1% depreciation represented by an 
equivalent increase in REER increases imports of EMEs from the rest of the world com-
pared with their exports to the rest of the world by nearly 0.29% for the baseline model, 
while the figure is 0.18% for the augmented model (in Column 6). It implies that the 
price effect dominates over the volume effect of depreciation in EMEs.

The undervaluation coefficients are highly significant and negative for all specifi-
cations. The SGMM estimates indicate that the trade balance increases by 0.01% to 
0.02% due to a 1% increase in undervaluation. The only case for which the overvalua-
tion coefficient is significant maintains a theoretically expected sign, which is negative, 
indicating that a 1% increase in overvaluation deters trade balance by 0.001%. Finally, 
the RER misalignment coefficients are negative for all specifications and insignificant 
only for the baseline standard FE model. The negative significant coefficient for all the 
three other variants of analysis signifies the adverse impact of RER misalignment on 
the trade balance, a distortion of RER from its equilibrium value by 1% causes trade 
balance to fall by 0.001% as evident from the baseline model, which is 0.007% for the 
augmented model (in Column 6).

5. Conclusions

The trade balance effect of currency movements is a wide research topic in economic 
literature. Most of the studies evaluate the impact of exchange rate volatility on coun-
tries’ competitive positions. Studies on the impact of currency misalignment on trade 
balance are relatively scarce and are hardly available for EMEs in recent years. The study 
measures the RER misalignment for 21 EMEs and includes it in the trade regression to-
gether with undervaluation and overvaluation to get a complete picture of how curren-
cy movements influence the trade balance of the EMEs. The study suggests that higher 
RER misalignment helps recover trade imbalances. It also identifies that undervalua-
tion improves trade balance, while overvaluation cuts it down.

The results of the study have important policy implications. Movement in the RER 
is perceived to be one of the factors that largely determines the trade competitiveness of 
the economies. Trade competitiveness is achieved when a country can produce better 
products at a lower cost than other countries competing in the international market. 
Currency undervaluation is supposed to increase the competitiveness of a country and 
is expected to escalate exports and curb imports and thereby improve the trade balance. 
One of the core observations of the study is that the misalignment series of RER for 
most of the EMEs are substantially dominated by overvaluation episodes. Consequent-
ly, the opposing impact of undervaluation and currency misalignment on the trade 
balance of EMEs is not surprising. Most importantly, a strong external payment posi-
tion achieved through greater competitiveness can help EMEs repeal the vulnerability 
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that arises from huge external borrowings. The findings of the study can further be ex-
plained by the relatively high export capacity in comparison to the import dependence 
of EMEs, which implies that these economies should reinforce their export promoting 
exchange rate policies to drive the trade balance in desired directions.
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Appendix

TABLE A. Variables, Descriptions, and Sources

Variables Descriptions Sources

Government  
Spending Government consumption as a percent of GDP

WB-WDI;
UNCTAD;
IMF-IFS
(2020)

Investment Spending Proxied by real gross capital formation as a percent of 
GDP

Terms of Trade The ratio between the export and import price index

Trade Openness The sum of exports and imports as a percent of GDP at 
constant prices

Relative Productivity
Productivity Differentials have been proxied by the 
relative productivity between EMEs and Group of 
Seven (G-7) countries

Interest rates Long-term rate of interest measured by government 
bond rates is used

Real Domestic 
Income GDP in US Dollars at constant prices (2010)

Income of the Rest of 
the World

World GDP over the GDP of EMEs in US dollars at 
constant prices (2010)

Exports Exports of goods and services in US dollars at constant 
prices (2010)

Imports Imports of goods and services in US dollars at constant 
prices (2010)

Net Foreign Assets Net foreign assets as a percent of GDP at constant price
Official Development 
Assistance Total, as a percentage of gross national income OECD (2020)

Real Effective Ex-
change Rate

Data on the variable is compiled from various sources, 
but the study cautiously maintains a common price 
index (CPI) and common base year while collecting 
REER data

BRUEGE;
FRED
(2020)

RER Misalignment Mean value of absolute misalignment

Authors’ calcu-
lationsUndervaluation

& Overvaluation

The undervaluation and overvaluation series are 
constructed by decomposing the misalignment series 
into its two counterparts – one including the negative 
values or zero otherwise for the former and the other 
incorporating the positive values or zero otherwise for 
the latter series.
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