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Abstract 
This paper examines empirically one of the most popular views in international economics, yet barely tested: 
undervaluation of the currency is a “beggar-thy-neighbor” policy. It assesses simultaneously the two closely 
related implications of the beggar-thy-neighbor view: (i) undervaluation of the domestic currency improves the 
domestic trade balance; and most importantly, (ii) undervaluation of the domestic currency negatively impacts 
the other countries’ trade balances. Starting from the traditional imperfect substitutes model, we propose an 
empirical framework allowing the estimation of both the internal and external impacts of currency 
undervaluation. This framework is then applied to a panel of 63 advanced and emerging markets over the period 
1990-2007. The results give strong support to the beggar-thy-neighbor hypothesis. We find that currency 
undervaluation is robustly and significantly associated with an improvement of the domestic trade balance. We 
also find that such an expansion in domestic trade tends to occur at the expense of other countries’ trade: a 10% 
increase in undervaluation worsens partners’ trade balances on average by 0.2% to 0.5%. Finally, our estimates 
suggest that the external effect of China’s renminbi, which has been the focus of the profession thus far, might be 
“the tip of the iceberg”: the latter two results carry over when China’s trade data are excluded from the analysis.  
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Introduction 

A common belief, deeply rooted in both academic and policy circles, is that undervaluation of the 

currency is a “beggar-thy-neighbor” policy, in that it simultaneously subsidizes domestic exports and 

curbs the foreign countries’ exports. According to this view, currency undervaluation improves the 

trade balance of the country concerned, allowing the accumulation of trade surpluses, while dooming 

the other countries to trade deficits. The underlying idea is that exchange rate changes have substantial 

expenditure-switching effects, i.e. both exports and imports flows are sensitive to exchange rate 

movements.2 It is the belief in this idea that underpinned the Paul Krugman (2010)’s famous column in 

The Financial Times pointing to the undervaluation of the renminbi as the cause of job losses in the 

United States. More generally, this has been the main argument motivating the “China bashing” on the 

international stage and in the media. Before China, Japan’s exchange rate policy had been similarly 

incriminated for the large US trade deficit in the 1980s.  

                                                           
1 Center for Studies and Research on International Development (CERDI), University of Auvergne, France. E-mail: 
Samba.Mbaye@udamail.fr. We are grateful to Mickaël Goujon, Bernard Hoekman, Olivier Cadot, Sylvianne Guillaumont 
Jeanneney, Patrick Plane and Samuel Guérineau for helpful comments. The usual disclaimer applies. 
2 Note that beyond the standard expenditure-switching effect in home and foreign markets, an additional expenditure 
switching between domestic and foreign products can take place in third-country markets (Matoo et al,. 2012).   
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However, when one takes a closer look at the state of knowledge on this question, it appears that the 

popularity of this idea contrasts sharply with the lack of consensus among economists. The early wave 

of research in the new open economy macroeconomics has explored this issue by means of a clear 

welfare metric and the outcome is far from consensus. Alternative assumptions on price setting 

behaviors, the degree of substitutability between home and foreign goods, and the existence of 

intermediaries in the distribution chain, have alternatively led to the conclusion that a devaluation of 

the currency leads to “prosper-thy-neighbor / prosper-thy-self effects” (Obstfeld and Rogoff, 1995, 

1996), “beggar-thy-self / prosper-thy-neighbor effects” (Corsetti and Pesenti, 2001), “prosper-thy-self 

/ beggar-thy-neighbor effects” (Betts and Devereux, 2000), or both last two configurations depending 

on the ownership structure of importers (Tille, 2000).3  

Such controversies have been largely nourished by the paucity of empirical evidence on the external 

effect of currency undervaluation. There is an abundant literature on the impact of the latter on the 

domestic economy, but the empirical literature on the international dimension of exchange rate policy 

is rather sparse.4 Contributing to fill this gap is the aim of this paper. More specifically, we aim at 

exploring the role of real exchange rate undervaluation in the determination of trade balances across 

countries, by assessing the two closely related implications of the beggar-thy-neighbor view: (i) 

undervaluation of the domestic currency improves the domestic trade balance; and most importantly, 

(ii) undervaluation of the domestic currency negatively impacts the other countries’ trade balances. 

Beyond the intellectual and policy interest that these propositions could generate in their own right, 

two factors have recently rendered them of particular relevance. First, recent years have seen the 

revival of what Obstfeld (2002) referred to as “exchange rate pessimism”. Indeed, the view that 

exchange rate changes have limited impact on trade flows has been gaining supporters in recent years. 

Three main arguments are generally brought forth to justify such a belief: (i) a depreciation of the 

currency is not necessarily translated into corresponding price incentives, as the pass-through of 

exchange rate changes to import prices is known to be incomplete (see Gust et al., 2006, Betts and 

Devereux, 2000 and Chari et al., 2000 among others),5 (ii) exporters could be left worse-off after a 

devaluation if they borrow in foreign currency or incur foreign-currency-denominated sunk costs when 

exporting (Berman and Berthou, 2009; Galindo et al., 2003 inter alia), and finally (iii) with the 

development of global supply chains and the implied interconnection between exports and imports, the 

trade balance response to exchange rate changes tends to be considerably reduced (Koopman et al., 

                                                           
3 This literature has been regaining interest recently, following Engel (2011) who concludes that currency undervaluation 
does have beggar-thy-neighbor consequences on the other countries’ welfare.  
4 The impact of undervaluation on the domestic economy has been examined through various aspects. See for example 
Rodrik (2008) and Nouira and Sekkat (2012) for competing views on the growth effect of undervaluation, Mbaye (2012) for 
its impact on productivity and Levy-Yeyati and Sturzenegger (2007) for empirical evidence on the exchange rate-investment 
relationship. See section 2 – and throughout the paper – for references on the trade impact of exchange rates.           
5 Note that even in the case of local-currency-pricing, that is zero pass-through, a depreciation still improves the domestic 
trade balance thanks to more favorable terms of trade.     
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2012; IMF, 2012).6 These findings have been backed up by somewhat mixed evidence on the impact 

of exchange rate changes on the domestic trade balance (see Rose, 1991 for example). However, two 

things are worth mentioning here. First, these factors can mitigate the expected improvement of the 

trade balance following an undervaluation of the currency, but they are not likely to totally inhibit it. 

Second, as we shall argue below, the existing empirical literature has, thus far, missed an important 

point: in many cases, it is not the exchange rate movements that matter for the trade balance, but the 

lack of movements in these exchange rates. We will come back to this point in section 3.    

The second factor that motivated this research relates to the now well-known issue of “global 

imbalances” emerging, inter alia, in the form of large trade balance surpluses in some Asian countries 

-including China-, Germany, and oil-producing countries, as well as corresponding trade deficits in the 

United States and some developed countries. Several competing (but non-mutually exclusive) causes 

have been put forward to explain the build-up of these imbalances: asymmetries in financial 

development and growth prospects across different regions of the world (Caballero et al., 2008; 

Mendoza et al., 2008), the existence of a “global saving glut” (Bernanke, 2005), as well as 

asymmetries in saving behaviors across countries (see Chinn and Prasad, 2003, IMF, 2005, and 

Huang, 2010 among others). However, the most popular approach is arguably the “neo-mercantilism 

view” (Dooley et al., 2003) that interprets the rise in global imbalances as the by-product of explicit 

export promotion policies in several emerging markets, with China heading the list. By keeping their 

currency value low, these countries are accused of gaining, in Blanchard and Milesi-Ferretti (2011)’s 

words, an “unfair competitive advantage” over the other countries (p. 8). One important aspect in this 

view is the fact that exchange rate policy in one country is claimed to affect the other countries’ trade. 

In this respect, we believe that the reported evidence in this paper could help inform the debate on the 

role of currency undervaluation in the build-up of global imbalances, though it is clear that exchange 

rate policies are not the only cause of these imbalances.  

Our empirical strategy is motivated by the following reasoning: if undervaluation of the currency is a 

beggar-thy-neighbor policy, as it is argued in China’s case, one way to ascertain this claim is to look at 

what is going on for the other countries that exhibit undervaluation (as well as overvaluation) in their 

currencies. Such a strategy provides two advantages. First, it places the analysis in a general 

perspective and does not focus on individual cases that periodically come under the spotlight. Second, 

conclusions drawn from the study of China’s only case can be hardly generalized, as China 

concentrates a mix of “specificities”, such as capital control and a large proportion of state-owned 

enterprises participating in the export market, that make it hard to insulate the sole impact of its 

exchange rate policy. Accordingly, the analysis is conducted on bilateral trade balances between 63 
                                                           
6
 We focus our attention here on controversies on the expenditure-switching effect of exchange rate changes. A somewhat 

different view calling for pessimism about the beggar-thy-neighbor view, takes its starting point from the national accounting 
identity defining the trade balance as the difference between national savings and investment. Proponents of this view, such 
as Mckinnon (2010) and Qiao (2007), contest the consistency of the beggar-thy-neighbor story on the grounds that it is silent 
on how exchange rate changes could be related to savings and investment. We will come back to this point later.             
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advanced and emerging economies and their 10 largest partners over the period 1990-2007. Starting 

from the traditional Bickerdike-Robinson-Metzler model, we propose an empirical framework 

allowing the estimation of both the internal and external trade impacts of currency undervaluation. 

We find that undervaluation of the currency is robustly and significantly associated with an 

improvement of the domestic trade balance. Our estimates suggest that a 10% increase in the 

magnitude of undervaluation improves the domestic trade balance by 0.4 to 0.8 percentage points on 

average. We also find that such an expansion in domestic trade tends to occur at the expense of other 

countries’ trade: a 10% increase in undervaluation worsens partners’ trade balances on average by 0.2 

to 0.5 percentage points. Finally, our estimates suggest that the external effect of China’s exchange 

rate policy, which has been the focus of the profession thus far, might be “the tip of the iceberg”: the 

latter two results carry over when China’s bilateral trade data are excluded from the sample.  

This paper extends the existing literature on at least three points. First, to our knowledge, it is the first 

paper that quantifies the effect of currency undervaluation on partners’ trade balances. Second, while 

existing papers on the external effect of exchange rate policy focused on China (Eichengreen and 

Tong, 2011 and Mattoo, Mishra and Subramanian, 2012), this paper favors a more systematic 

approach by exploiting the cross-national experience of a large set of economies. Third, we adopt a 

new empirical framework that helps us to prevent one of the main shortcomings of usual exchange 

rate-trade balance analyses.     

The remainder of this paper is organized as follows. The first two sections following this introduction 

respectively review previous empirical findings in the literature (section 2) and present our empirical 

framework (section 3). The latter is thereafter applied to our dataset described in section 4, including 

the undervaluation indexes used in this paper. Finally, section 5 reports the main findings before 

concluding.  

2. Overview of previous empirical findings 

Our paper straddles the line between two literatures: the voluminous empirical evidence on the 

domestic trade balance reaction to exchange rate changes and the incipient empirical literature on the 

external effects of exchange rate policy. The first of these literatures is a very old one and has 

consequently been the object of countless papers. Nevertheless, one can identify two main streams of 

research in this vast number of studies.7 Early contributions, including Magee (1973), Junz and 

Rohmberg (1975) Artus (1975), Bahmani-Oskooee (1985), Helkie and Hooper (1987) and Krugman 

and Baldwin (1987) inter alia, were interested in either estimating import and export trade elasticities 

to check the validity of the Marshall-Lerner condition or assessing the direct effect of exchange rate 
                                                           
7 We restrict the discussion here to empirical papers on the exchange rate-trade balance relationship. Other related studies 
include the vast empirical literature on the exports reaction to exchange rate changes (Berman and Berthou, 2009; Fang et al., 
2006; Carranza et al., 2003; Thursby and Thursby, 1987 among others) which generally report small trade elasticities; the 
recent micro-evidence on the trade impact of exchange rates (Berman et al., 2012; Dekle and Ryoo, 2007; Forbes, 2002 inter 
alia); and papers on the trade effects of exchange rate volatility (see, for example, Chit et al., 2010).   
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changes on the aggregate trade balance. The prevailing view at that time was that the trade balance 

responded positively to exchange rate depreciations and the dynamics of this response followed a 

(right-tilted) J curve; initially worsening in the short run before improving in the longer term.  

However in the mid-1980s, a new wave of papers called into question the validity of the latter view. 

Rose and Yellen (1989) were the first to highlight the methodological flaws present in previous 

studies, namely the use of aggregate multilateral trade data and the need for constructing a proxy for 

the rest of the world (ROW) income variable. They instead estimated a reduced form trade balance 

equation, using bilateral trade data between the US and its major partners, and reached dramatically 

different conclusions: there is neither a J-curve phenomenon nor statistical evidence that exchange rate 

movements affect the trade balance. Following these authors, subsequent research has since been 

oriented towards case studies, focusing on bilateral trade between individual countries and their major 

trade partners. These include, among others, Marwah and Klein (1996) for the US and Canada’s cases; 

Bahmani-Oskooee and Goswami (2003) for Japan’s case, Arora et al. (2003) for India, as well as 

Wilson (2001) for Singapore, Malaysia and Korea’s cases. A careful review of this literature is 

provided by Bahmani-Oskooee and Hegerty (2010). These authors conclude that empirical evidence 

on the exchange rate-domestic trade balance nexus are rather mixed.  

Parallel to this traditional literature, our paper contributes to a nascent strand of empirical studies on 

the external effect of exchange rate policy. In fact, two recent papers have taken the same direction as 

this research. A first study by Eichengreen and Tong (2011) examined the effect of official 

announcements of future renminbi revaluations on foreign firms’ stock-market valuations and found 

significant valuation effects depending on firms’ relationships with Chinese firms, sectors and 

dependence on external finance. A second study by Mattoo, Mishra and Subramanian (2012) -

probably the closest to ours - explores the effect of China’s exchange rate policy on developing 

countries’ exports in third markets, using disaggregated trade data at the 6-digit HS level. They find 

that renminbi appreciations/depreciations tend to boost/handicap the exports of countries that compete 

the more with China in third markets.  

3. Empirical framework 

We take our starting point from the usual workhorse of applied trade balance analysis: the “imperfect 

substitutes model” also known as the “Bickerdike-Robinson-Metzler model”. This approach models 

the trade balance (��� as a function of the real exchange rate (���� as well as domestic (��	and 

foreign outputs (�∗) :  

�� 	 ��
���, �	, �∗�	  (1) 

Following Rose and Yellen (1989), empirical studies usually estimate a log-linear variant of (1), using 

bilateral trade data. That is: 


�� �� �� 	 � �	������ � ���� �	����
∗ �	�� 									
2� 
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where 
�� �� � is the ratio of the bilateral trade balance between the home country (H) and the foreign 

country (F) over H’s output, ��� is the home country’s bilateral real exchange rate with F, � and �∗ 

are respectively home and foreign real outputs, and �, �, and �� respectively denotes time, an index of 

country pairs (H-F), and a well-behaved error term. It is generally assumed that increases in foreign 

output provide greater export opportunities to domestic firms, i.e., the trade balance improves with �∗. 

Conversely, an expansion in domestic output is associated with larger imports and a deterioration in 

the trade balance. The parameter �� bears the primary interest here, as its sign and significance 

determine the nature of the link between the real exchange rate and the trade balance. As mentioned 

above, previous studies have generally found mixed evidence for this relationship.  

We amend this model in two respects. First, we start from the observation that, in many cases, the lack 

of movements in real exchange rates can be as important as movements in these real exchange rates 

for the trade balance. The most obvious illustration of this fact is the case of US-China bilateral trade. 

Following the devaluation of its currency in January 1st, 1994, China entered a period of dollar de 

facto pegging of the renminbi, which lasted until July 21st, 2005, when the People’s Bank of China 

showed the first signs of its willingness to move towards more flexibility of the renminbi. Figure 1 

displays the evolutions of China’s bilateral real exchange rate with the US (brer), as well as its real 

effective exchange rate (reer_ifs), during the “fixity period” of the renminbi, together with the China-

US bilateral trade balance (excluding oil, ores and metals trade).  

The bilateral real exchange rate between the two countries has been quite stable over the period. After 

an initial appreciation due to the high inflation rates that followed the devaluation (over 20%), the 

renmninbi displayed a slight depreciation in real terms, before regaining its 1995 real value, in 2005. 

Regarding the real effective exchange rate (drawn from the IMF International Financial Statistics (IFS) 

database), the picture is not so different either. As in the bilateral case, the Chinese real effective 

exchange rate appreciated following the 1994 devaluation. Afterwards, it underwent several small 

depreciation and appreciation phases following relative inflation rates in China, before reaching back 

its 1996 level in 2005. However, most economists would agree that the “equilibrium value” of the 

renminbi, -i.e., the value that would be expected if the currency were to be set so as to reach internal 

and external balance- has considerably appreciated over this period, at least for two reasons: increasing 

productivity in the Chinese tradable sector (as per Balassa-Samuelson, see Hsieh and Ossa, 2011 for 

example) and steady flows of capital mainly in the form of foreign direct investments (see Prasad and 

Wei, 2005). This situation has led analysts as well as leading scholars to argue that the renminbi was 

undervalued.  

On the other hand, China’s bilateral trade balance strongly improved over the period, increasing by 

over 2000%. Hence, putting together a bilateral real exchange rate globally stable and a bilateral trade 

balance strongly increasing, estimates using the model above will tend to erroneously conclude that 
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there is no link between the real exchange rate and the trade balance – or underestimate the true effect. 

Yet, in this case, what matters is the misalignment of the exchange rate. If one believes that the 

equilibrium value of the renminbi increased over 1994-2005, for the aforementioned reasons, the 

Chinese currency should have appreciated in real terms over the period. Then, it is lack of movement 

in the renminbi’s value that has led to an undervaluation of the currency, which in turn could have 

played a role in the China-US bilateral trade balance improvement.   

Even though the most prominent due to the economic size of countries involved, the US-China case is 

not the only illustration of such misalignments resulting from a lack of adjustment in real exchange 

rates. Figure 2 displays another example of this phenomenon. It graphs Ireland’s bilateral real 

exchange rate with Italy together with the bilateral trade balance between these two countries (brer, 

excluding oil, ores and metal products), for the 2001-2007 period. As in the previous example, it is 

striking how the two series seem to display little connection. On the one hand, the bilateral real 

exchange rate showed little variation, consecutively going through a 3% appreciation phase during the 

period 2001-2003, a stability episode between 2003 and 2005, and a new 4% appreciation phase from 

2005 to 2007. On the other hand, Ireland’s trade balance with Italy initially improved by 108% over 

the period 2001-2004, before dramatically reversing, as of 2004. However, such a lack of connection 

between the exchange rate and the trade balance is only apparent, as suggested by recent estimates of 

misalignments within the euro zone by Coudert et al. (2012) – consistent with our own estimates to be 

presented below. These authors evidence that Ireland’s real exchange rate displayed substantial 

undervaluation from 2001 to 2004 (more than 15% in 2002), which corresponds to the improvement 

phase of Ireland’s trade balance with Italy. But most interestingly, they report that Ireland’s real 

exchange rate started to exhibit substantial overvaluation, as of 2004, precisely the year of Ireland’s 

bilateral trade balance reversal. Of course, it goes without saying that these figures are based on pure 

correlations. However, what can be safely said is that, if there were to be causality running from the 

misalignment of Ireland’s real exchange rate to the level of its trade balance with Italy, estimates using 

the model in equation (2) are not likely to reveal it. Indeed, with a bilateral real exchange rate nearly 

stable and a bilateral trade balance more than doubling before collapsing, it would not be surprising to 

find a weak statistical link between these two variables.  

The two cases discussed above involve very different countries with diverse relationships. But, they 

carry the same and clear message: misalignments resulting from the lack of (sufficient) variability in 

real exchange rates can have substantial trade impact, albeit hardly observable when only changes in 

real exchange rates are considered. This feature is particularly frequent in pegged regimes. Indeed, by 

preventing the nominal exchange rate from adjusting, pegged regimes leave the entire brunt of real 

exchange rate adjustments to price levels. Even though there is some mechanisms easing such an 

adjustment in prices (for example, the decrease in the demand for non tradables following a real 

appreciation could help reduce inflation relative to the ROW, allowing the depreciation of the real 
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exchange rate); these are not necessarily strong enough to bring exchange rates back to their 

equilibrium levels. In the latter case, real exchange rates tend to be rigid as little room is left for their 

adjustment (see Coudert and Couharde, 2009 for example).   

 
Figure 1: US-China bilateral trade 

 

 

 

 

 

 

 

 

 
Source: author’s calculations 
 

Figure 2: Ireland-Italy bilateral trade 

 

 

 

 

 

 

 

 

 
Source: author’s calculations 

 

Consequently, we modify the empirical model in equation (2) by replacing the real exchange rate with 

a measure of its misalignment. Beyond the fact that it helps us to avoid the problem described above, 

such a strategy has the advantage of allowing a more explicit estimation of the direct impact of 

currency misalignment on the trade balance.            
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However, it is reasonable to think that the bilateral trade balance between the domestic and the foreign 

country is not only determined by the misalignment of the home currency, but by misalignments in 

both home and foreign currencies. Accordingly, in addition to the misalignment of the domestic 

currency, we add to the specification in equation (2) the misalignment rate of the foreign currency. 

Eventually, our empirical specification takes the following form:  


�� �� �� 	 � � ����������� � ����������∗
� � ���� �	����

∗ �  !" �  �  ∗ �  � � �� 	
3� 

where ��������� and ��������∗
� are measures of the degree of undervaluation (as well as 

overvaluation) respectively in the domestic and the foreign currency, and  !" ,  ,  ∗,  � stand for pair, 

home country, foreign country, and time fixed effects, respectively. Our primary interest lies on �� and 

��; but most importantly on the latter which defines the impact of the foreign currency undervaluation 

on the domestic trade balance. Concretely, for China’s case for example, �� will capture the effect of 

the probable undervaluation of the renminbi on China’s trade balances with the US, Japan, South-

Korea, Brazil etc. On the other hand, �� will cumulate the impacts of the misalignment of the dollar on 

China’s trade balance with the US, the misalignment of the yen on China’s trade balance with Japan, 

the misalignment of the won on China’s trade balance with South Korea and so on.  

However, the possibility to estimate this external effect of currency undervaluation comes with a cost: 

trade balances are bilateral here, whereas undervaluation measures are usually multilateral (or 

expressed with respect to a base country). In other words, if we reconsider the Chinese case, the 

possible undervaluation of the renminbi can have a larger impact on its trade balance with Germany, 

whose currency is likely to be at equilibrium (Coudert et al., 2012), than on Taiwan, whose currency is 

argued to be undervalued (Cline and Williamson, 2009). Hence, what we are estimating with 

parameter �� is the average effect of renminbi undervaluation on China’s bilateral trade balances with 

its partners. The same logic applies to ��.  

Before proceeding further, it is worth mentioning that we do not aim at estimating the whole 

complexity of the microeconomic response of firms in home and foreign markets to exchange rate 

changes. There is a vast microeconomic literature highlighting several critical factors in the chain of 

“reactions” going from currency undervaluation to an effective expenditure-switching between home 

and foreign products. For example, Evenett and Francois (2010) and Francois (2010) showed that a 

substantial fraction of US firms could be adversely affected by an appreciation of the renminbi, despite 

the implied price incentive, as they heavily rely on inputs produced in China, which become more 

expensive after renminbi appreciation. Similarly, Eichengreen and Tong (2011) evidenced that foreign 

firms that provide China’s exporters with parts and components could be equally negatively affected 

by renminbi appreciation, since the latter could induce a shift away of China’s industries from 

assemblage activities. Furthermore, a growing body of papers, surveyed in Galindo et al., 2003, 

emphasized the adverse balance sheet effects that can result from a depreciation of the currency, if 
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firms borrow in foreign currency or incurred foreign-currency-denominated sunk costs. Finally, the 

results from the model above are naturally subject to the “aggregation bias” common to all 

macroeconomic trade studies, as the trade impact of exchange rate undervaluation can vary across 

products, firms or sectors. We rather adopt a macroenomic approach here. Then, the implicit question 

is whether the price incentive provided by currency undervaluation is sufficiently strong to induce a 

reaction of macroeconomic trade flows. Moreover, although getting the best handle possible on these 

microeconomic phenomena is essential to a good understanding of current trade issues, as Imbs and 

Mejean (2008) put it: “after all it is the response of aggregate quantities that macroeconomists are 

interested in” (p. 1).  

4. Data and Estimation strategy 

4.1. Data 

The analysis is conducted on bilateral trade data for a large panel of 63 countries and their ten most 

important partners over the period 1990-2007. The basic dataset comprises annual data for 28 

developed countries and 34 emerging markets, covering more than 90% of world trade. Table A1 

displays an exhaustive list of countries considered in this study. The choice of the sample has been 

mainly guided by data availability. We restrained the analysis to the post 1990 period to focus on latest 

developments in global trade. Trade data as well as consumer price indexes and exchange rate data are 

respectively drawn from the UN COMTRADE and IFS databases.   

The trade balance variable is defined here as the home country’s net exports to F expressed as a ratio 

of home GDP. We exclude from this measure the trade in oil, ores and metal products, as the latter 

usually display low price elasticities and are not likely to be subject to expenditure switching across 

countries. Domestic and foreign outputs are respectively proxied by the home country and the foreign 

country’s real GDPs per capita, using data from the Penn World Tables version 7 (PWT 7). The ten 

largest partners are determined on the basis of partners’ shares in total home exports and imports – 

excluding trade in oil, ores and metal products – over the period 1996-2006.    

4.2. Measuring undervaluation  

The question of the appropriate measurement of RER misalignment is one of the most contentious 

issues in applied macroeconomics. Several competing procedures are available, each applying to a 

certain time horizon or reflecting a particular definition of the “equilibrium real exchange rate”. The 

most popular ones are probably misalignment indexes based on the “enhanced purchasing power 

parity” (PPP) criterion, the so-called fundamental equilibrium exchange rate (FEER, Williamson, 

1985) and the behavioral equilibrium exchange rate (BEER, Macdonald, 1997).8 Conceptually, the 

                                                           
8 Some additional less used procedures can also be found in the literature, such as the natural equilibrium exchange rate 
(NATREX, Stein, 1994). Note also that IMF’s Consultative Group on Exchange Rate Issues uses two variants of the FEER 
approach, along with the BEER approach.  
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enhanced-PPP measure is derived from the international comparison of price levels across countries 

(possibly adjusted for the changes in one or more “fundamentals”), while the FEER measure aims at 

assessing the departure of the exchange rate from the level that would be consistent with a “target 

current account”.9 The BEER approach is a cointegration-based view of equilibrium exchange rates, 

aiming at directly linking the latter equilibrium to some “economic fundamentals”. Except for the 

enhanced-PPP approach, all these measures are expressed in a multilateral basis. Another noticeable 

conceptual difference between these three schools of approaches relates to the time horizon 

considered: the very long run for the enhanced PPP measure, the medium run for the FEER approach 

and in between for the BEER concept (see Bénassy-Quéré et al., 2010).    

A constant effort is made throughout this paper not to let the controversies on the appropriate measure 

of undervaluation “pollute” the assessment of the issue of primary interest here – which is the external 

consequences of currency undervaluation strategies that might have been adopted by some countries. 

Each of the three aforementioned approaches has its advantages and drawbacks. The enhanced-PPP 

approach has the upsides of being simple to compute, involving direct comparisons of real exchange 

rates in levels (rather than indices as in the BEER procedure, which is important in terms of cross-

country comparability of estimated equilibrium RERs), and yielding general equilibrium estimates by 

nature (see Subramanian, 2010). It has however the drawbacks of considering a narrower definition of 

macroeconomic equilibrium compared to the two other procedures (only internal balance is accounted 

for, if per capita income is the unique economic fundamental retained) and deducing misalignment 

measures with respect to a base country (the U.S.A. here), which is not always the pertinent standard 

for assessing pressures from foreign competition. On the other hand, the BEER approach is consistent 

with a broader concept of macroeconomic equilibrium but has the drawback of assuming implicitly 

that the currency was in equilibrium, on average, over the study period. Finally, the FEER approach 

has the relative advantage of linking more explicitly the estimated misalignment to the need of current 

account sustainability but relies heavily on the chosen values of target current accounts, “underlying 

current accounts” – i.e. the current account that is net of cyclical and transitory factors – and current 

account semi-elasticities.   

In light of these considerations, it is clear that exchange rate assessments by means of one approach 

need to be systematically completed with robustness tests using an alternative measure. In this paper, 

we report evidence exploiting various misalignment indexes based on the two most routinely used 

misalignment measurement approaches in the literature: enhanced-PPP and BEER. In what follows, 

we present the main features of these indexes.   

 

                                                           
9 In fact, as in the other procedures, the equilibrium real exchange rate derived from the FEER approach is also consistent 
with internal balance, but this side of the equilibrium is less the object of debate; much of the controversy is related to the 
appropriate definition of external balance.    
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4.2.1. Enhanced-PPP misalignment indexes 

Building on a long-standing tradition in economics (Froot and Rogoff, 1996; Bosworth, 2004; and 

Rodrik, 2008 inter alia), the enhanced-PPP misalignment indexes used in this paper are based on the 

standard PPP criterion, adjusted for the changes in some economic fundamentals. Their computation 

follows three steps.  

We first calculate the “real” exchange rate in level (����) or relative price level of GDP as follows, 

using data from the PWT 7:10 

log
����� 	 log
'���� (((�⁄ � 	 log	
(*+, (�⁄ 		
4� 

where '���� is the nominal exchange rate of the domestic currency against the U.S. dollar, (((� is 

the PPP exchange rate, (*+, is the price level in the U.S.A., ( is the price level in country � and � 

indexes time. This first step gives the simplest version of the PPP-based misalignment index. As 

absolute respect of PPP implies that ���� equals one, a positive value of log(����) reveals an 

undervaluation and a negative value entails an overvaluation of ����. However, it is now well-known 

that exchange rates can persistently diverge from PPP as a result of permanent changes in “economic 

fundamentals”. Hence, an adjustment is required for such entirely market-driven developments, giving 

the “enhanced” PPP misalignment measure.  

Several aspects are critical in the choice of the appropriate vector of fundamentals. First, the latter 

must be chosen so as to account for both internal and external balances. Second, some fundamentals, 

such as the tradable-non tradable sectors productivity gap (the Balassa-Samuelson effect) and, to a 

lesser extent, net foreign assets, are known to be the primary long-term determinants of the 

equilibrium exchange rate; so, these are in pole position among candidates. Third, contingent to the 

degree of sample heterogeneity, the equilibrium RER can be well characterized by means of a more or 

less long list of fundamentals. When a relatively homogeneous group of countries is considered, a 

limited vector of fundamentals, including only the Balassa-Samuelson effect and net foreign assets, 

can do the trick.  However, when the study sample is relatively heterogeneous, such a strategy would 

yield excessive misalignment estimates. Thus, a longer list of fundamentals needs to be considered to 

efficiently characterize the equilibrium RER. 

To date, most of the literature retains as the unique fundamental the real GDP per capita (aiming at 

estimating the Balassa-Samuelson effect). Nevertheless, we are generally skeptical of these measures 

since they have the drawback of only accounting for internal balance considerations. The underpinning 

equilibrium here is consistent with internal balance assuming that external balance is met, which is a 

quite strong assumption in a world where countries experience large current account imbalances (see 

                                                           
10 The second version of China’s data, labeled “China2” in the PWT 7, which adjusts for the urban character of Chinese 
prices in ICP 2005, are used (see Johnson et al., 2009 for example).  



13 

 

Eichengreen, 2007 inter alia). A possible solution would be to consider, at least, one additional 

fundamental accounting for the external account conditions, such as net foreign assets, trade openness 

or terms of trade. However, this would not be exempt from criticism either. Enhanced-PPP is a 

bilateral approach: both relative price levels (����) and the real GDP (from the PWT, which is often 

used to proxy the Balassa-Samuelson effect) are expressed in bilateral terms with respect to a base 

country. Hence, the pertinent data, for the external account conditions, would ideally be, for example, 

bilateral net foreign asset positions with respect to the same base country. Unfortunately, such data are 

not available. Accordingly, we compute two enhanced-PPP misalignment indexes: a first index 

adjusting only for the Balassa-Samuelson effect, in line with what is generally done in the literature; 

and a second measure accounting also for the external balance conditions, by adding net foreign assets 

to the list of fundamentals. This is done by estimating the following equations:  

log	
����
� � 	 	� � 	�log	
��.(/0�� �  � � �� 		
5� 

log	
����
� � 	 	2 � 	3log	
��.(/0�� � 45 6� �  � � �� 		
6� 

where ��.(/0� is the real GDP per capita from the PWT 7, 5 6� is the net foreign assets to GDP 

ratio taken from Lane and Milesi-Ferretti (2007) and ( �) is a full set of time fixed effects. The 

coefficients � and 3 tell us on average how much a country’s real exchange rate tends to appreciate as 

it becomes richer (as predicted by Balassa-Samuelson); while 4 tells us which part of the countries’ 

RER appreciations can be fully imputable to positive developments in their external accounts. Then, 

the fitted values from these two equations capture the part of changes in RER that can be seen as 

“natural”, i.e. the fraction that does not reflect any misalignment of the currency.  

In order to ward off any non-stationarity or endogeneity problems, we rely on the pooled mean group 

approach (PMG, Pesaran et al., 1999) to estimate equations (5) and (6). Indeed, results of stationarity 

tests reported in columns 1.1 and 1.2 of Appendix Table A2 reveal that the variables of the models 

exhibit unit roots. Thus, relying on OLS to estimate these equations, as it is done in the literature, 

could lead to a bias in the estimation of parameters. As suggested by standard econometric practice, 

we check the existence of long term relationships between the variables of our models in columns 1.1 

and 1.2 of Appendix Table A2, before proceeding to the estimation. Finally, the study period is 

extended to 1970-2007, as enhanced-PPP requires a long-term perspective. Regressions yield the 

following results - t statistics are in parenthesis: 

 
Table 1: enhanced-PPP-based long-run RER equation 

  

PPP GDP 

per capita 

Net foreign 

assets 

Equation 5 
-0.31*** 

(-44.47) 

Equation 6 
-0.27***    -0.16*** 

(-5.07)      (-4.01) 

             Note: *significant at 10% **significant at 5% ***significant at 1% 
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Finally, the enhanced-PPP misalignment indexes, 8�9:::�
�  and 8�9:::�

� , are obtained by deducting 

from the current PPP-value of ����, the fraction that is entirely driven by changes in fundamentals, 

i.e. the fitted values from equation (5) and (6), respectively ����
�;<= and ����

�;<= : 

8�9:::�
� 	 log
����� > log
����

�;<=�			
7� 

8�9:::�
� 	 log
����� > log
����

�;<=�			
8� 

A positive value of these indexes indicates that the exchange rate is set such that the price level at 

home is lower than predicted by purchasing power parity: the real exchange rate is undervalued. 

Conversely, a negative value of 8�9:::�
�  or 8�9:::�

�  implies that the real exchange rate is 

overvalued.  

4.2.2. Behavioral equilibrium exchange rate-based misalignment indexes 

In this section, we present the computation of our alternative misalignment indexes based on the 

BEER approach. As stated before, this approach consists in assessing the deviation of the market RER 

from its equilibrium level. To characterize such an equilibrium level, the strategy is to identify a 

structural long-term relationship between the real exchange rate and some economic fundamentals. As 

in the enhanced-PPP approach, the crux of the methodology is the choice of these fundamentals. 

However, unlike enhanced-PPP, BEER is a multilateral approach: real effective exchange rate indices 

are used instead of bilateral real exchange rates in levels. Thus, there is no “inconsistency” in 

considering multilaterally-expressed fundamentals, as it was the case in the previous section. A wider 

list of fundamentals is typically considered in this approach.  

As previously, we also compute here two indexes of exchange rate misalignment. The first measure 

uses as sole fundamentals a productivity gap variable (A6B6996�) -aiming at capturing Balassa-

Samuelson effects- and net foreign assets to GDP (5 6�). In the second index, we adopt a larger 

vector of fundamentals, by adding to the precedent list the commodity terms of trade (�C��), the 

degree of trade openness (�D6EF�) and public expenditures (G�). The RER variable is here the CPI 

based real effective exchange rate (DFFD�). The weights used for its calculation are computed as the 

share of each partner in average values of imports and exports of goods and services over the 2000-

2007 period. An increase in this variable implies a real appreciation. The Balassa-Samuelson effect is 

proxied by the ratio of the domestic country’s GDP relative to the weighted GDP of trade partners, 

using the same weighting matrix as for the DFFD� (Aguirre and Calderon, 2005). The remaining 

variables are taken from the World Development Indicators (WDI) and IFS databases. All series are in 

logarithm except for 5 6�. The following long run RER equations are then estimated: 

DFFD� 	 6 � A�:DCE� � A�5 6� � �� 		
8� 

DFFD� 	 � � ���C�� � ��5 6� � ���D6EF� � �HG� � �IA6B6996� � J� 		
9� 
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DFFD� is expected to appreciate with (i) positive developments in terms of trade, leading to an 

improvement in the trade balance, (ii) an increase in trade restrictions, resulting in higher domestic 

prices (iii), a faster tradables to non-tradables relative productivity growth at home than abroad, in line 

with the Balassa-Samuelson effect, (iv) an increase in the country’s net foreign assets position, due to 

the implied “transfer effect”, and (v) an expansion of the government’s size because of the well-known 

“home bias” in public expenditures. In other words all parameters in equations (8) and (9) are expected 

to be positive, except for that on trade.  

To estimate these long-run REER equations, we rely on panel cointegration techniques. As in the 

previous section, we start by assessing the validity of these equations as long run relationships, by 

checking both the non-stationarity of series and the existence of a cointegration relationship between 

the REER and its economic fundamentals. Results, reported in columns 1.3 and 1.4 of Appendix Table 

A2, confirm these preconditions allowing the estimation of equations (8) and (9). By the same token as 

previously, the PMG estimator is applied to these equations, yielding the results displayed in Table2. 

For each of these equations, the fitted value defines the equilibrium real effective exchange rate, i.e. 

the REER that should prevail given the level of fundamentals. 

 
   Table 2: BEER-based long-run RER equation  

  

Balassa-

Samuelson 

    Net foreign 

assets 
 Terms of trade 

Public 

expenditures 
 Trade openess 

Equation 8 
0.56***     0.09*** 

   
(8.30)   (6.12) 

   

Equation 9 
0.17***      0.09***       0.22***      0.17***      -0.16*** 

     (4.13)        (9.96)   (6.74)   (8.13)     (-5.55) 

          Note: *significant at 10% **significant at 5% ***significant at 1%. Robust t-statistics in parentheses. 
 

Finally, the BEER-based misalignment indexes (8�9AFFD�
� and 8�9AFFD�

�) are measured as the 

deviation of the REER from its equilibrium level (�����L
�). That is: 

8�9AFFD�
L 	 ������

L > ����� 	
7�   and �����L
� 	 �LM'!N

L 					O	PQ1, 2S				
11� 

where �LM  stands for the estimated matrix of parameters in equations (8) and (9), and '!N
L  is the 

(Hodrick-Prescott) filtered long term value of fundamentals. Thus defined, a positive value of 

8�9AFFDL� reveals an undervaluation and a negative value of this variable is associated with an 

overvaluation of the currency.  

Overall, we compute four misalignment measures: two indexes based on enhanced-PPP and two others 

derived from the BEER approach. Unsurprisingly, the correlation is larger between indexes based on 

the same approach of exchange rate assessment (around 85%) than indexes derived from different 

approaches (34% to 42%), as witnessed in Table 3.  Such discrepancies across approaches are further 
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confirmed when we look at our detailed misalignment estimates for China, the US, Japan, Germany, 

India and Brazil in 2007, reported in Table 4.  

Table 3: correlations between misalignment indexes 
  Misppp

1
 Misppp

2
 Misbeer

1
 

Misppp
1
 1 

Misppp
2
 0.84*** 1 

Misbeer
1
 0.42*** 0.40*** 1 

Misbeer
2
 0.34*** 0.38*** 0.86*** 

       Note: *significant at 10% **significant at 5% ***significant at 1% 
 

For the US case, estimates are globally consistent across approaches and point to an overvaluation of 

0.3% to 4%. On the other hand, estimates for Japan and Germany’s cases display a little more 

dispersion, going from a 7% undervaluation to a 4% overvaluation and a 3% undervaluation to a 6% 

overvaluation respectively. The larger differences across estimates are observed for China, India and 

Brazil. Although diagnostics on the direction of the misalignment are similar across indexes, 

divergences in the estimated magnitude can be sizable: a 19% to 48% undervaluation for the Chinese 

renminbi, a 14% to 34% undervaluation for the Indian rupee and a 15% to 30% overvaluation for the 

Brazilian real.  

Note that a positive correlation between the trade balance and our misalignment measures is consistent 

with an export-promoting effect of undervaluation as well as a detrimental effect of overvaluation on 

the trade balance. Below, we focus on the undervaluation side in the interpretation of results since our 

economic interest relies on this side of the misalignment, but present evidence further identifying the 

impact of undervaluation with respect to overvaluation.  

Table4: Misalignment estimates for selected countries in 2007  

  
China      Japan     USA Germany   India     Brazil 

Misppp
1
 

45% -3%  -2%    -4% 31% -15% 

Misppp
2
 

48% -4% -2%    -6% 34% -20% 

Misbeer
1
 19% 7% -3%     3% 14% -23% 

Misbeer
2
 25% -0.3% -0.8%    -3% 19% -30% 

Note: a positive (negative) value reveals an undervaluation (overvaluation). Misppp1 and misppp2 are enhanced-PPP 
indexes respectively adjusted for the Balassa-Samuelson effect and both the Balassa-Samuelson effect and net foreign 
assets. Misbeer1 is a BEER-based index using as fundamentals a proxy for the Balassa-Samuelson effect and net foreign 
assets. Misppp2 add to the latter list terms of trade, public expenditures and trade openness.  

 

4.3. Estimation strategy 

Two crucial problems one must solve before estimating the model are the potential non stationarity of 

some of the variables in the model as well as the endogeneity of home and foreign misalignments. 

Permanent changes in the trade balance are likely to affect the equilibrium real exchange rate and, 
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therefore, the misalignment of the currency, resulting in a reverse causality between currency 

misalignment and the trade balance. The first best strategy to simultaneously address these two 

problems would be to estimate the model by means of panel cointegration techniques, which are 

immune from both issues. However, two preconditions for these techniques to be valid are the 

existence of unit roots in each of the variables in the model, as well as a cointegration relationship 

between the latter. The results of second generation panel stationarity tests, displayed in column 1.5 of 

Appendix Table A2, suggest that only the home and the foreign country real GDPs seem to exhibit 

unit roots, ruling out the possibility to rely on panel cointegration techniques to estimate the model. 

As a result, we first introduce the latter variables in first-differenced form to address the issue of their 

non stationarity. The same cointegration tests as previously, applied to these differenced variables, 

confirm that they are stationary (see column 1.5 of Appendix Table A2). Second, we base our main 

conclusions on estimates using dynamic panel GMM estimators (Arellano and Bond, 1991; and 

Blundell and Bond, 1998) to remedy the endogeneity issue.11 These estimators provide an efficient 

identification strategy by exploiting an internal instrumentation structure (see Roodman, 2006 for a 

comprehensive user’s guide). Furthermore, GMM estimators are particularly suitable here, as (i) our 

dataset is characterized by a small number of time periods T with respect to the number of groups N 

(N=630 and T=18), a framework in which GMM estimators are recommended (Pedroni, 1999), (ii) a 

widely admitted feature of trade flows is the hysteresis that characterizes them, suggesting that the 

appropriate trade balance model would be a dynamic one. We rely more particularly upon the Blundell 

and Bond (1998)’s system GMM estimator as it provides the most efficient identification strategy. As 

suggested by conventional econometric practice, we systematically check that: (i) both p-values 

associated with the Sargan and Hansen statistics do not reject the over-identifying restrictions 

confirming the validity of instruments; (ii) the AR(1) test statistics rejects the null of no first-order 

autocorrelation in error terms, while the Arellano-Bond test for AR(2) fails to reject the null of no 

second-order autocorrelation in residuals, (iii) the instruments count is sufficiently low to avoid 

problems related to the “over-fitting bias” (see Roodman, 2008).  

5. Results 

We start by reporting the estimation of our baseline model in columns 5.1-5.8 of Table 5, using the 

cross-national experience of all countries in the dataset, as well as the system GMM and difference 

GMM estimators that help us to identify a truly causal effect. We replicate the estimation for all four 

misalignment indexes to ensure that the results are independent to the measure of undervaluation. 

Columns 6.1-6.4 report estimates using the difference GMM estimator, and the last four columns 

display the results when the system GMM estimator is applied to our basic model. All regressions are 

clustered at the pair country level.  

                                                           
11 Note that all pair and country specific fixed factors are dropped out with the GMM framework.    



18 

 

Table 5: Baseline results 
  Domestic trade balance-to-GDP ratio 

 

Difference GMM System GMM 

 

5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 

 

misppp
1
 misppp

2
 misbeer

1
 misbeer

2
 misppp

1
 misppp

2
 misbeer

1
 misbeer

2
 misbeer

2
 

Lagged dept. variable 0.850** 0.651** 0.432** 0.644** 0.802*** 0.882*** 0.945*** 0.923*** 0.921*** 

(2.20) (1.97) (2.50) (2.03) (9.21) (10.75) (6.51) (9.80) (9.65) 

Home curr. misalignt. 4.063*** 3.692** 7.855* 7.532*** 
 

4.911*** 5.906*** 6.935*** 7.970*** 8.054*** 

(3.71) (2.26) (1.93) (2.94) 
 

(3.53) (3.42) (3.48) (4.93) (4.80) 

Foreign curr. misalignt. -4.806*** -3.226** -3.117*** -4.135*** 
 

-3.547** -3.243*** -2.047** -2.970** -2.602*** 

(-3.47) (-2.31) (-3.14) (-3.89) 
 

(-2.52) (-3.82) (-2.40) (-2.27) (-2.87) 

Domestic real GDP -0.011** -0.0004** -0.003** -0.002** 
 

-0.002** -0.001** -0.002** -0.002** -0.002** 

(-2.12) (-2.24) (-2.028) (-2.46) 
 

(-2.01) (-2.05) (-2.11) (-1.99) (-2.23) 

Foreign real GDP 0.003** 0.001*** 0.0001** 0.001*** 
 

0.001*** 0.001** 0.0004** 0.002* 0.002* 

(2.11) (3.12) (2.119) (2.77)   (3.15) (2.12) (2.18) (1.70) (1.90) 

No of Obsv 9136 9106 9038 8742 9735 9704 9636 9540 9324 

AR(1) p-value 0.006 0.007 0.003 0.008 0.004 0.001 0.000 0.000 0,000 

AR(2)  p-value 0.739 0.583 0.721 0.389 0.568 0.198 0.254 0.136 0,197 

Sargan p-value 0.369 0.821 0.974 0.274 0.397 0.947 0.568 0.456 0,674 

Hansen p-value 0.193 0.754 0.639 0.491 0.753 0.854 0.984 0.625 0,586 

No of groups 628 628 628 627 628 628 628 628 628 

No of Instruments 9 9 9 9   15 15 15 15 15 

Note: *significant at 10% **significant at 5% ***significant at 1%. Misppp1 and misppp2 are enhanced-PPP misalignment 
indexes respectively adjusted for the Balassa-Samuelson effect and both the Balassa-Samuelson effect and net foreign assets. 
Misbeer1 is a BEER-based misalignment index using as fundamentals a proxy for the Balassa-Samuelson effect and net 
foreign assets. Misppp2 add to the latter list terms of trade, public expenditures and trade openness. 
 

The results are quite stable across estimators and undervaluation measures. They give strong support 

to the beggar-thy-neighbor hypothesis. We find that undervaluation of the home currency is robustly 

and significantly associated with an improvement in the domestic trade balance. The estimated effect 

is highly significant and suggests, on average, a 0.4 to 0.8 percentage points improvement in bilateral 

trade balances with partners for each 10% increase in the undervaluation of the home currency. This 

implies that, at least at the macroeconomic level, currency undervaluation does have the virtue of 

promoting domestic exports.  

A second interesting finding one can gather from these estimates is that the latter expansion in 

domestic trade tends to occur at the expense of other countries’ trade, as evidenced by the negative 

sign on the foreign-currency-undervaluation variable. A 10% increase in the average undervaluation of 

foreign countries’ currencies decreases the home bilateral trade balances with these countries by 0.2 to 

0.5 percentage points on average. Such a magnitude implies that a 35% undervaluation in the foreign 

country’s currency, i.e. our mean estimate for China in 2007, reduces the home trade balance with this 

country by 0.7 to 1.75 percentage points on average. Interestingly, these effects turn out to be 

particularly robust: they survive to the exclusion of high misalignment observations (undervaluation 

and overvaluation rates over 50%), as in column 5.9, suggesting that the expenditure-switching effect 

of exchange rates operates even in the case of relatively moderate misalignments. Finally, the home 

and foreign real GDP variables respectively bear positive and negative signs, as expected.  
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In what follows, we submit these baseline results to a series of robustness checks. For brevity, we only 

report here estimates based on the first version of our enhanced-PPP undervaluation index (adjusted 

only for the Balassa-Samuelson effect) and the second version of our BEER-based undervaluation 

measure (using a large vector of fundamentals). Similarly, only estimates using the system GMM 

estimator are reported. The results are qualitatively similar when the other undervaluation indexes as 

well as the difference GMM estimator are used.12    

In columns 6.1 and 6.2 of Table 6, we further identify the trade impact of currency undervaluation by 

breaking up each of the home and foreign misalignment indexes into their undervaluation and 

overvaluation components. As mentioned above, the misalignment indexes contain observations of 

both sides of the misalignment, meaning that a positive correlation between these indexes and the 

trade balance is consistent with an export-enhancing effect of undervaluation as well as a harmful 

impact of overvaluation. Therefore, our results could be only reflecting a strong adverse effect of 

overvaluation outweighing a non-significant effect of undervaluation. As a result, we define the 

dummy .�
L which takes the value of 1 when the real exchange rate is undervalued and 0 otherwise. 

Then, we compute our enhanced-PPP undervaluation and overvaluation variables respectively as 

J5EFD:::�
L 	 8�9:::�

L . .�
L  and CVFD:::�

L 	 8�9:::�
L . 
1 > .�

L�. The BEER-based misalignment 

indexes have been similarly broken up, providing us with BEER-based undervaluation and 

overvaluation indexes: J5EFDAFFD�
L and CVFDAFFD�

L, respectively. These variables are next introduced 

in our basic specification in equation (3), instead of the composite misalignment variables. The model 

contains now four misalignment variables: undervaluation and overvaluation of the home currency, as 

well as the same variables for the foreign country. We recode overvaluation figures to be positive for 

simplicity of the interpretation.  

The results globally echo our previous findings. Just as an undervaluation of foreign currencies tends 

to curb domestic exports, an overvaluation of partners’ currencies is associated with greater export 

opportunities for home exporters, which tend to improve the trade balance. Conversely, an 

undervaluation (overvaluation) of the home currency is associated with positive (negative) 

developments in the home bilateral trade balance-to-GDP ratios. Most interestingly, we find that the 

impacts of undervaluation and overvaluation on the trade balance are roughly of comparable 

magnitudes both for the home and foreign cases.  

Columns 7.3 and 7.4 address one of the main criticisms of the expenditure-switching effect of 

exchange rates, namely the one endorsed by authors such as Mckinnon (2010) who casts doubts on the 

beggar-thy-neighbor story on the grounds that it tells us nothing on how exchange rate changes could 

affect the surplus of domestic savings with respect to investment, which equally defines the trade 

balance. The argument is pertinent, in the sense that more research is clearly needed to reconcile the 

                                                           
12 They are available upon request to the author. 
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export-import approach of trade balance analysis with the saving-investment approach; but the exact 

same criticism could be made of trade balance theories that focus on saving and investment behaviors 

without systematically including exports and imports considerations into the analysis. For example, 

theories that emphasize the influence of demographics on the trade balance should tell us how 

population ageing could decrease exports or increase them less than imports. Furthermore, some 

recent papers suggest the existence of links between the real exchange rate and savings (Eichengreen, 

2006; Balla, 2009; Feenstra, 1998), though there is no consensus yet (Montiel and Servèn, 2008). In 

columns 7.3 and 7.4 of Table 7, we add to our baseline specification robust determinants of the trade 

balance in the saving-investment approach, such as financial development, the age dependency ratio, 

the government budget balance and terms of trade volatility (see Chinn and Prasad, 2003 for example).  

 

Table7 Robustness checks 
  Domestic trade balance-to-GDP ratio 

7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 

misppp
1
 misbeer

2
 misppp

1
 misbeer

2
 misppp

1
 misbeer

2
 misppp

1
 misbeer

2
 

Lagged dept. Variable 0.786*** 0.913*** 0.881*** 0.709*** 0.990*** 0.810*** 0.991*** 0.971*** 

(8.98) (10.51) (11.01) (13.57) (17.08) (12.31) (23.51) (18.21) 

Home curr. underval. 4.865*** 8.261*** 
  

(3.128) (3.538) 

Home curr. overval. -5.017*** -7.818*** 
    

(-2.812) (-4.871) 
    

Foreign curr. underval. -3.721*** -2.978*** 
    

(-3.679) (-2.042) 
    

Foreign curr. overval. 3.213* 2.643** 
    

(1.811) (2.491) 
    

Home curr. Misalignt. 5.812*** 6.347*** 7.760*** 6.668*** 6.238*** 6.328*** 

(3.45) (3.48) (3.87) (4.57) (2.88) (4.30) 

Foreign curr. Misalignt. -4.829** -5.258*** -5.666*** -5.800*** -4.370** -6.221*** 

(-2.49) (-3.47) (-3.58) (-3.19) (-2.39) (-3.49) 

Financial depth 
 

2.021*** 1.757* 
    

  
(3.70) (1.73) 

    
Dependency ratio (old) 

  
-3.124** -3.589** 

    

  
(-2.24) (-2.29) 

    
Govt. Budget balance 

  
0.069** 0.050*** 

    

  
(2.30) (3.84) 

    
Terms of trade volatility 

  
-0.001* -0.002** 

    

  
(-1.79) (-2.06) 

    
Domestic real GDP -0.002* -0.001** -0.002** -0.003*** -0.003*** -0.002** -0.002** -0.002** 

(-1.88) (-2.20) (-2.11) (-2.64) (-3.78) (-2.08) (-2.41) (-2.25) 

Foreign real GDP 0.001* 0.001** 0.003** 0.003*** 0.001*** 0.001* 0.001* 0.001* 

(1.79) (2.12) (2.50) (3.05) (3.60) (1.79) (1.93) (1.87) 

No of Obsv 9,735 9540 6911 6805 8186 7806 8228 7864 

AR(1) p-value 0.000 0.000 0.000 0.000 0.004 0.001 0.002 0.000 

AR(2)  p-value 0.831 0.379 0.280 0.154 0.459 0.404 0.805 0.905 

Sargan p-value 0.639 0.654 0.754 0.396 0.432 0.450 0.287 0.184 

Hansen p-value 0.158 0.629 0.369 0.817 0.743 0.287 0.563 0.556 

No of groups 628 628 538 538 536 536 539 539 

No of Instruments 17 17 22 22 15 15 15 15 

Note: *significant at 10% **significant at 5% ***significant at 1%. Misppp1 and misppp2 are enhanced-PPP misalignment 
indexes respectively adjusted for the Balassa-Samuelson effect and both the Balassa-Samuelson effect and net foreign assets. 
Misbeer1 is a BEER-based misalignment index using as fundamentals a proxy for the Balassa-Samuelson effect and net 
foreign assets. Misppp2 add to the latter list terms of trade, public expenditures and trade openness. 
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Financial development is measured as the stock of claims on the private sector by deposit money 

banks and other financial institutions, expressed as a ratio of GDP, using data from Beck et al. (2000). 

We follow Combes and Guillaumont (2002) in estimating terms of trade volatility as the square of 

residuals of a terms-of-trade equation featuring a mixed trend (both deterministic and stochastic) of the 

following form: log	
�C��� 	 	� � �log	
�C���W� � 2� � ��. Data on government budget balances and 

age dependency ratios (ratio of older dependents to the working-age population) are drawn from the 

World Economic Outlook and WDI databases respectively. All these variables are expressed in ratios 

with respect to the foreign country, except for the government budget balance, for which the difference 

between home and foreign values were computed.  

Our core results remain globally unaltered by this extension of the model. Moreover, the additional 

covariates are all significant and display the expected sign (see Chinn and Prasad, 2003 for a detailed 

discussion on the theoretical foundations of each of these variables).  

In our baseline dataset, some pairs of countries mutually appear among each other’s top trade partners; 

meaning that the impact of the misalignment of their currencies will appear in both �X� and �X� (the 

estimated internal and external impacts of currency undervaluation). This is not troublesome per se, as 

we aim at simultaneously estimating the domestic and foreign trade impacts of these currencies. It 

should be even less a source of worry given the number of pairs concerned: 182 (i.e. 2*91) out of 630 

pairs. However, to ensure that our findings are not affected by the presence of these symmetric pairs in 

the sample, for each pair of countries concerned, we arbitrarily drop the observations of one of the 

countries and re-estimate the model in columns 7.5 and 7.6. We also replicate the estimations in 

columns 7.7 and 7.8, dropping, this time, the observations of the other country that was not dropped 

previously, to ensure that the results are not impacted by our arbitrary decisions. Anecdotally, in 

columns 7.5 and 7.6, we excluded from the sample the US-China trade observations for which China 

were the “home country”; hence, the impact of the renminbi’s undervaluation on the US bilateral trade 

balance with China appears only in �X� (the external effect of undervaluation). Conversely, in columns 

7.7 and 7.8, the impact of the undervaluation of China’s currency on its bilateral trade balance with the 

US is embedded only in �X� (the internal effect of undervaluation), as US-China trade data for which 

the China appeared as “foreign country” has been dropped this time. In both cases, our core findings 

remain unchanged as expected.  

Next we divide our baseline sample into subsamples including bilateral trade between emerging 

markets exclusively (columns 8.1 and 8.2), and bilateral trade involving developed countries only 

(columns 8.3 and 8.4).13 Somewhat surprisingly, we find that the misalignments of developed 

                                                           
13 The emerging markets group has been defined by cross-referencing several classifications such as the ones by Standard and 
Poor’s, Columbia University, the FTSE group, The Economist etc. See Table A1 for an exhaustive list of these countries.   
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countries’ currencies tend to have larger trade impacts than that of emerging markets both internally 

and externally14.  

Table 8: Further robustness checks 
  Domestic trade balance-to-GDP ratio 

8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 

misppp
1
 misbeer

2
 misppp

1
 misbeer

2
 misppp

1
 misbeer

2
 misppp

1
 misbeer

2
 

Lagged dept. variable 0.888*** 0.873*** 0.949*** 0.807*** 0.942*** 0.969*** 0.825*** 0.849*** 

(10.23) (11.36) (8.82) (10.01) (19.93) (8.44) (9.69) (8.68) 

Home curr. misalignt. 3.793** 3.282*** 11.056** 4.927** 4.652*** 7.448*** 

(2.06) (3.64) (2.47) (2.19) (3.00) (3.14) 

Foreign curr. misalignt. -6.120*** -3.196* -9.666*** -9.874*** -3.501*** -2.96** 

(-5.08) (-1.94) (-3.21) (-3.58) (-2.98) (-2.20) 

Lagged Home curr. 

misalignt. 
  

-2.598* -2.535** 
  

  
(-1.72) (-2.19) 

  
Lagged foreign curr. 

misalignt. 
  

2.341* 4.206*** 
  

  
(1.78) (3.70) 

  
Domestic real GDP -0.004*** -0.001** -0.001*** -0.002*** -0.0001*** -0.002* 

(-3.88) (-2.52) (-2.67) (-2.66) (-2.69) (-1.86) 

Foreign real GDP 0.001*** 0.0004*** 0.002** 0.001** 0.0003** 0.009** 

(2.80) (3.23) (2.50) (2.01) (2.22) (2.20) 

Lagged home real GDP 

 

-0.001* -0.001** 

 

(-1.89) (-2.32) 

Lagged foreign real GDP 0.0004** 0.0003*** 

(2.40) (2.89) 

No of Obsv 1365 1322 3354 3180 9218 8915 8342 8706 

AR(1) p-value 0.033 0.040 0.041 0.009 0.002 0.000 0.000 0.000 

AR(2)  p-value 0.324 0.272 0.369 0.988 0.950 0.227 0.468 0.533 

Sargan p-value 0.107 0.120 0.459 0.129 0.241 0.548 0.357 0.642 

Hansen p-value 0.197 0.317 0.335 0.247 0.642 0.217 0.132 0.743 

No of groups 133 133 210 210 628 628 566 566 

No of Instruments 16 16 15 15 16 15 15 15 

Note: *significant at 10% **significant at 5% ***significant at 1%. Misppp1 and misppp2 are enhanced-PPP misalignment 
indexes respectively adjusted for the Balassa-Samuelson effect and both the Balassa-Samuelson effect and net foreign assets. 
Misbeer1 is a BEER-based misalignment index using as fundamentals a proxy for the Balassa-Samuelson effect and net 
foreign assets. Misppp2 add to the latter list terms of trade, public expenditures and trade openness. 
 

In columns 8.1-8.6, we explore the possibility of “adjustment lags” in the effect of currency 

misalignment on the trade balance by delaying the misalignment and GDP variables by one year. Such 

delays in the adjustment of trade balances could be imputable to trade contracts signed before the 

change in relative prices (Magee, 1973) as well as “recognition”, “decision”, “delivery”, 

“replacement” and “production” lags, as identified by Junz and Rhomberg (1973). Again, the results 

are consistent with our previous findings, suggesting that passed misalignments in home and foreign 

currencies also impact the current trade balance in a beggar-thy-neighbor fashion.  

As mentioned before, current debates on the external effect of currency misalignment are concentrated 

on China, and so are existing empirical studies on the subject (Eichengreen and Tong, 2011 and 
                                                           
14 Here also, we drop symmetric pairs of countries, as their impact could be larger in such small subsamples. We have also 
considered a subsample of trade between developed and emerging markets, with the latter only appearing as “partners”; as 
well as a subsample of trade between the same group of countries, but with emerging markets being “home countries”. In 
each of these cases, the model has been re-estimated keeping, this time, countries that were dropped before. Results, available 
from the author, are globally consistent with the reported findings here.  
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Mattoo, Mishra and Subramanian, 2012). The findings presented above suggest that currency 

undervaluation does have the potential to handicap the other countries’ exports; but more importantly, 

they imply that this feature is not exclusive to the Chinese case. To assess the sensibility of our results 

to the presence of China in the sample, we replicate our baseline estimates excluding China’s bilateral 

trade data from the analysis, in columns 8.7 and 8.8. Strikingly, our estimated effects display very 

little sensibility to such an exclusion: ��M (the internal impact of currency misalignment) decreases 

from 4.9-7.9 to 4.7-7.4, while ��M (the external effect of currency undervaluation) is left globally 

unaffected. Both variables remain highly significant. This suggests that the external effect of the 

renminbi’s undervaluation, which has been the focus of the profession thus far, is actually the “tip of 

the iceberg”.  

Conclusion 

This paper aimed at empirically investigating whether currency undervaluation is a beggar-thy-

neighbor policy. Rather than focusing on individual cases that episodically drive the attention of the 

international community, we exploit the cross-national experience of a large sample of developed and 

emerging markets over the latest period. We find evidence that countries with undervalued currencies 

tend to affect their partner’s trade in a beggar-thy-neighbor fashion, and this feature is not exclusive to 

the Chinese case.  

These results contribute to two tightly related, current and intense debates among economists. The first 

of these debates is on the role of exchange rates in global trade. As stressed by Obstfeld (2002), this is 

a very old controversy that has known several episodes of resurgence, the last of which taking its roots 

from recent microeconomic evidence (Galindo et al., 2003) as well as recent developments in the 

structure of global trade (IMF, 2012; Koopman et al., 2012). The second debate relates to the role of 

foreign exchange rate policies in the build-up of “global imbalances”. Our findings suggest that 

exchange rates do affect international macroeconomic trade flows in a significant manner, evidencing 

that they might have contributed to the development of global current account imbalances, even 

though they are probably not the only cause of these imbalances. 

From a policy standpoint, our findings caution against recommendations – based on recent empirical 

evidence – in favor of an active undervaluation strategy to stimulate domestic growth. This paper 

shows that such self-oriented policies are not necessarily optimal from an international perspective. 

More generally, it highlights the need for an efficient multilateral surveillance system, if currency 

undervaluations were proved to be the by-product of deliberate development strategies. But as 

emphasized by Blanchard and Milesi-Ferretti (2011), proving intent is more difficult in practice.  
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Appendixes 

TableA1: List of countries 

Developed countries 

Australia, Austria, Belgium, Canada, Switzerland,  Cyprus, Germany, Denmark, Spain, Finland, 
France, United Kingdom, Greece, Hong Kong, Ireland, Iceland, Israel, Italy, Japan, Luxembourg, 
Malta, Netherlands, Norway, New Zealand, Portugal, Sweden, Trinidad and Tobago, United States 

Emerging markets 

Argentina, Bulgaria, Brazil, Chile, China, Colombia, Cape Verde, Czech Republic, Ecuador, Egypt, 
Arab Rep., Estonia, Croatia, Hungary, Indonesia, India, Jamaica , Jordan , Korea Rep., Lithuania, 
Mexico, Mauritius, Malaysia, Peru, Philippines, Poland, Romania, Russian Federation, Singapore, 
Slovak Republic, Slovenia, Thailand, Tunisia, Turkey, Uruguay, South Africa 

 

Table A2: Unit root and cointegration tests 

Unit root tests 

  1.1 1.2 1.3 1.4 1.5 

  
Maddala 

and Wu 

(1999) 

Pesaran 

(2007) 

CIPS 

Maddala 

and Wu 

(1999) 

Pesaran 

(2007) 

CIPS 

Maddala 

and Wu 

(1999) 

Pesaran 

(2007) 

CIPS 

Maddala 

and Wu 

(1999) 

Pesaran 

(2007) 

CIPS 

Maddala 

and Wu 

(1999) 

Pesaran 

(2007) 

CIPS 

PPP RER 0.987 0.403 0.987 0.403 

RGDPCH 0.867 0.784 0.867 0.784 0.867 0.784 

NFA 0.808 0.999 0.808 0.999 0.808 0.999 

REER 0.731 0.254 0.731 0.254 

BALASSA 0.567 0.941 0.567 0.941 

TRADE 0.985 0.999 

G 0.268 0.802 

TOT 0.765 0.564 

TB to GDP ratio 0.02 0.01 

MISPPP1 0.00 0.00 

MISPPP2 0.01 0.00 

MISBEER1 0.00 0.00 

MISBEER2 0.00 0.00 

ΔRGDCH 0.01 0.00 

Panel cointegration tests 

Kao test 0.00 0.00 0.00 0.06   

Panel Rho 0.00 0.00 0.00 0.00 

Panel ADF 0.04 0.05 0.01 0.03 

Group Rho 0.00 0.00 0.00 0.00 

Group ADF 0.03 0.02 0.00 0.05   

Note: Numbers reported here are p-values. All specifications include a maximum of two lags. For the unit root tests, the null 
hypothesis is the presence of unit root. For the panel cointegrattion tests the null hypothesis is the absence of cointegration. 
panel rho, panel ADF, group rho and group ADF are Pedroni (1999)’s cointegration tests.  
         


