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ABSTRACT 

 

  The purpose of this thesis is to analyze the impact of real exchange rate 

undervaluation on export performance within the context of upper-middle-income countries. 

Specifically, this study uses fixed effects and random effects models to examine this 

relationship in 39 such countries using panel data for the years 1992 to 2007 drawn from the 

World Development Indicators and other relevant economic databases. In order to isolate the 

effect of real exchange rate undervaluation, I control for factors such as trade openness and 

financial development. In contrast to similar analyses existing in the academic literature, this 

study will be conducted both at the aggregate and sectoral levels including the high-tech, 

service and merchandise export sectors. Contrary to conventional wisdom, my findings 

suggest that the high-tech export industry is the most responsive to real exchange rate 

undervaluation while merchandise exports are the least responsive. These results indicate 

undervaluation strategies are generally associated with improved export performance, 

particularly in the high-tech export sector.  

Key words: Real Exchange Rate Undervaluation, Export, Upper-Middle-Income 

Countries 
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I. INTRODUCTION 

  Over the past three decades, many emerging economies (mostly upper- 

middle-income countries) experienced rapid growth due largely to their pursuance of 

“export-oriented” policies. The body of literature analyzing these countries’ export strategies 

is substantial, and offers numerous insights into what factors lay at the heart of their relative 

success.  

Many explanations have placed heavy emphasis on their real exchange rate 

undervaluation strategies. Over the past 30 years, most East and Southeast Asian countries 

were able to improve their trade balances and increase export growth by undervaluing their 

exchange rates. Such strategies also benefited the exports and output growth of Chile, 

Uganda and Mauritius in the eighties and India in the nineties (Gala, 2007). Most recently 

much international interest has been focused on China, as many critics charge that China is 

undervaluing its Renminbi in order to preserve export growth. The Economist, for example, 

claimed that the Chinese Renminbi is undervalued by nearly 50% below its PPP rate 

according to the latest Big Mac Index (The Economist, 2010). Another study from Josef, Ali 

and Su provided support for such theories by confirming that the devaluation of Renminbi 

has indeed served to boost Chinese trade (Josef, Ali, & Su, 1993).   

However, many other scholars have argued that the real exchange rate is not a primary 

determinant of export performance. In Ahearne et al.’s study investigating Asian export 

performance, his results suggest that real exchange rates have not been the key factor 

responsible for the export growth seen over the last twenty five years. Instead, he claims that 

income growth in major trading partners such as the United States has played a more 
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important role in boosting the exports of these Asian countries (Ahearne, Fernald, Loungani, 

& Schindler, 2006).  

Despite the abundant number of studies conducted on this topic, no consensus has 

been achieved. In this paper, I focus on how real exchange rate undervaluation impacts export 

performance in upper-middle-income countries. To accomplish this task, I use a panel data set 

of 39 upper-middle-income countries over a 16-year period from 1992 to 2007. The study is 

conducted at both the aggregate and sectoral levels, looking in particular at the sectors such 

as high-tech, service and merchandise exports in order to examine their relative real exchange 

rate elasticities with the hypothesis that high-tech exports are the least responsive to real 

exchange rate undervaluation while merchandise is the most responsive.  

This paper proceeds in the following manner. First, I will discuss previous relevant 

literature on this topic. Second, I will describe the variables used in the study. Third, I will 

present the descriptive statistics. Fourth, I will explain the methodology used in this analysis. 

Finally, I will discuss the results of my regression analysis and derive from my results the 

relevant policy implications.  
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II. LITERATURE REVIEW 

“Real exchange rates are defined in terms of nominal exchange rates and price levels, 

the real exchange rate between two countries’ currencies is a broad summary measure of the 

prices of one country’s goods and services relative to the other’s” (Krugman & Obstfeld, 

2003, p.439). Traditional Keynesian macroeconomic theory holds that expansionary currency 

devaluation fosters growth in exports, income and employment (Gala, 2007), and indeed 

much of the early literature on the topic has attributed export growth to this process of real 

exchange rate depreciation. “An exchange rate is labeled “undervalued” when it is more 

depreciated than a standard real exchange rate that would have prevailed if the economy were 

simultaneously in internal and external balance” (Razin & Collins, 1997, p. 2). Such 

exchange rate undervaluation tends to benefit countries with greater exports and a higher 

growth rate per capita (Aflouk & Mazier, 2011).  

Some more recent works have also suggested a positive relationship between real 

exchange rate undervaluation and economic growth. Based on a regression of economic 

growth for 184 countries with eleven 5-year time periods from 1950-54 through 2000-04, 

Rodrik (2008) identified a linear relationship between a developing country’s real exchange 

rate and its economic growth. Overvaluation is negatively related to economic growth while 

undervaluation fosters economic growth. Indeed, for most countries, high-growth periods 

were found to be directly related to undervalued currencies (Rodrik, 2008). Similarly, the 

results of a panel study of 58 developing countries spanning between 1960 and 1999 from 

Gala’s work also suggest a negative relationship between growth and overvaluation, while 

taking PPP factors into consideration (Gala, 2007). In yet another study, based on the panel 
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data from Rorik (2008), Gluzmann at el. also sought to estimate the impact of currency 

undervaluation on output growth and each of its individual components. After running 

regressions of the growth rate with GDP per capita as the control via the country and time 

fixed effects method, they confirmed that real undervaluation has contemporaneously 

positive effects on growth (Gluzmann, Levy-Yeyati, & Sturzenegger, 2011).  

  There is also other literature analyzing the impact of real undervaluation on exports, 

including a study from Haddad and Pancaro. Their paper suggests that a policy of managed 

real undervaluation has a positive contemporaneous effect on exports for low-income 

countries in the medium term (Haddad & Pancaro, 2010). Additionally, Mohamad et al. 

(2009) analyzed the impact of real exchange rate competitiveness and stability on export 

performance in four Southeast Asian economies (Indonesia, Malaysia, Singapore and 

Thailand) using a panel data set formed by pooling the time series and cross-sectional data 

across these countries. The results again supported the theory that real overvaluation tends to 

decrease exports while real undervaluation increases them (Mohamad, Nair, & Jusoff, 2009). 

However, since the study from Mohamad et al. was conducted using a very small sample 

(only four selected Asian countries), its findings shouldn’t be used to draw too general of 

conclusions. 

 In order to obtain a more comprehensive understanding of the issue at hand, my 

study investigates how real exchange rate undervaluation affected the export performance of 

upper-middle-income countries between 1992 and 2007. I look not only at aggregate exports, 

but also at how different export industries (high-tech, service, and merchandise exports) are 

individually affected by similar changes in the real exchange rate.  
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 It is commonly assumed that high-tech exports are the least responsive to real 

exchange rate changes because the high technology sector is characterized by the need for 

high levels of start-up investment, i.e. in technology and human capital, and consequently the 

industry operates primarily via economies of scale. Furthermore, most high technology 

exports are protected by patents, granting these products some form of monopoly power. If 

these can’t be substituted easily, we expect the demand for these goods to be price insensitive, 

whereas these conditions are not expected to hold for the other export types (see Figure 1) 

such as merchandise goods which may be substituted the most easily. Given the above 

conventional assumption, I hypothesize that countries primarily relying on the export of 

merchandise goods will have a greater incentive to strategically undervalue the real exchange 

rates.  

Figure 1: Export Demand Function 

 

  Source: My Own Calculation             
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III. VARIABLE DESCRIPTIONS 

  In order to test the validity of the above hypothesis, I construct a regression model 

where 4 dependent variables −merchandise exports (% of GDP), service exports (% of GDP), 

exports of goods and services (% of GDP) and high-tech exports (% of GDP) −and 13 

independent variables, including the undervaluation index as the key variable, are 

incorporated. In this section, I will describe these dependent variables first, followed by the 

independent variables. Most of the definitions of variables, excluding the undervaluation 

index, are taken from the World Bank’s WDI.  

Dependent Variables: 

Choosing export to GDP ratios rather than export volumes as the dependent variables 

involved two primary considerations. First, export volumes are so volatile that it is difficult to 

accurately capture the variation in these volumes that is actually due to the impact of 

exchange rate changes. Second, it is difficult to accurately calculate export volumes as this 

requires either reliable volume indicators or accurate deflators, neither of which is readily 

available. This requirement also makes it hard to accurately identify the changes in volumes 

due to exchange rate movements (Smith, 2004). As mentioned previously, the elasticity of 

export/GDP ratios to the real exchange rate may vary from sector to sector and consequently, 

for the purposes of this study. I split export performance into the following four categories.  

Merchandise Exports (% of GDP): Merchandise exports are measured as the Free on 

Board (f.o.b) value of goods provided to the rest of the world valued in current U.S. dollars 

(WDI, 2010). Since these goods visibly leave, they are sometimes referred to as visible 

exports. Based on the industry statistics from NationMaster.com, merchandise exports on 
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average compose over 70% of manufactured exports in upper-middle-income countries. I 

calculate the percentage of GDP they compose by dividing Merchandise Exports in current 

US dollars by total GDP values. The data used are taken from the World Bank’s World 

Development Indicators (WDI) and Global Development Finance (GDF) datasets. I 

transformed it into its natural log form which is labeled as lnEXP_MER_P in the model.  

Service Exports (% of GDP): Complementary to merchandise exports, service 

exports refer to the exports of intangible commodities that may be produced, transferred, and 

consumed at the same time (WDI, 2010). In terms of the intermediate structure of production, 

services can be regarded as a major component of production. “For middle-income countries, 

the significance of the service sector for overall exports is much greater than the direct trade 

balance suggests” (Francois & Reinert, 1996, p. 4). The percentage of GDP composed of 

service exports is calculated by dividing Service Exports in current US dollars by total GDP 

values. The data used are taken from the World Bank’s WDI and GDF datasets. Once 

transformed into its natural log form, it is labeled as lnEXP_SER_P in the regression.  

Exports of Goods and Services (% of GDP): This variable measures the total value of 

all goods and other market services exported abroad as a percentage of total GDP. This 

includes the value of merchandise, freight, insurance, transport, travel, royalties, and license 

fees, as well as other services, such as communication, construction, financial, information, 

business, personal, and government services. Excluded from this measure are compensation 

for employees, investment income (formerly called factor services), and transfer payments. 

(WDI, 2010). The data used are taken from the World Bank’s WDI and GDF datasets. Once 

transformed into its natural log form, it is labeled as lnEXP_GS_P in the model.  
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High-technology Exports (% of GDP): High-technology exports are products with 

high research and development intensity, such as aerospace, computers, pharmaceuticals, 

scientific instruments, and electrical machinery (WDI, 2010). “For upper middle income 

countries, machinery and electronics are a major industry for East Asia and the Pacific and 

for Latin America and the Caribbean” (Haddad & Shepherd, 2011, p.108). The high-tech 

exports to GDP percentage is measured by dividing High-tech Exports in current US dollars 

by total GDP values. The data used are taken from the World Bank’s WDI and GDF datasets. 

Once transformed into its natural log form, it is labeled as lnEXP_HT_P in the model.  

Independent Variables 

  I first define the key independent variable of the undervaluation index and then 

describe the control variables.  

Defining Undervaluation Index 

  To define the undervaluation index, I start with Rodrik (2008)’s definition of 

undervaluation as “the deviation from a standard real exchange rate income relationship 

based on the typical Balassa-Samuelson result that richer countries exhibit more appreciated 

real exchange rates” (Gluzmann, Levy-Yeyati, & Sturzenegger, 2011, p.3). The 

undervaluation index is calculated in three steps. First, I calculate the real exchange rate by 

dividing XRAT (nominal exchange rate to US$) by PPP (Purchasing Power Parity over GDP 

in national currency units per US$) based upon data taken from the Penn World Table. 

Second, I calculate a fundamental value (β) by regressing the real exchange rate on GDP per 

capita (RGDPCH) based on the Balassa-Samuelson effect. Third, I calculate undervaluation 

index by subtracting the fundamental value from the actual real exchange rate.  
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  Real Exchange Rate 

         According to Rodrik (2008), the real exchange rate can be defined in the long run 

as the nominal exchange rate (XRAT) adjusted by the ratio of foreign price levels to domestic 

price levels (PPP). Mathematically, it can be shown as: 

                  lnRERit= ln (XRATit*PPPit ) 

According to this definition, an increase in lnRER can be interpreted as the real depreciation 

of the exchange rate (Kipici & Kesriyeli, 1997).  

Fundamental Value (β)  

        Accounting for the Balassa-Samuelson effect, I regress the real exchange rate on 

the GDP per capita using their natural log forms. 

                   LnRER it=α +β*LnRGDPCH it+ft+µ it                  (1) 

where ft is a fixed effect for time period and µit is the error term. This regression produces a 

fundamental value β=-0.21 which is close to the -0.24 estimated by Rodrik (2008). With a 

t-statistic of approximately -3.6, this result suggests a strong and well-estimated 

Balassa-Samuelson effect. If incomes increase by 10%, real exchange rates will appreciate by 

2.1% (Rodrik, 2008).  

Undervaluation Index 

           To get the index of undervaluation (LnUNDVAL), I calculate the difference 

between the actual real exchange rate and the fundamental value 

(Balassa-Samuelson-adjusted rate). 

                    LnUNDVAL i t=LnRER i t–Ln itRER                   (2) 

where Ln itRER  is equal to -0.21 as calculated in equation (1) (see Table 1). “Defined in this 
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way, whenever UNDVAL exceeds unity, it indicates that the currency is undervalued. When 

UNDVAL is below unity, the currency is overvalued” (Rodrik, 2008, p. 6). Similar with 

Rodrik, I also use its logarithmic transform (LnUNDVAL) in this study. 

 

Table 1: Balassa-Samuelson-adjusted Rate 

 

 

 

 

 

F test that all u_i=0:     F(38, 579) =    19.48       Prob > F = 0.0000 

 

Source: My Own Calcualtion   

   

 

GDP (PPP converted, in US$): Obtained from the WDI database, GDP (PPP 

converted) is gross domestic product converted to international dollars using PPP rates (WDI, 

2010). Here I use its natural log form as an independent variable. It is labeled as 

LnGDP_PPP in the regression.  

WTO Membership: This is a dummy variable which takes the value 1 when a state 

has WTO membership and the value 0 when it does not. The data used are taken from the 

World Trade Organization. It is labeled as wto in the regression model.  

Lnrxrat Coef. Std. Err. t P>|t| [95% Conf. Interval] 

lnrdgpch -0.2083 0.0588 -3.55 0 -0.32373 -0.0929 

_cons 2.5577 0.5169 4.95 0 1.542423 3.57295 

              

sigma_u 0.30264 

     sigma_e 0.2712           

rho 0.5546 (fraction of variance due to u_i)     
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Trade Openness (% of GDP): Obtained from the Penn World Table (PWT), trade 

openness is measured by dividing total exports and imports by GDP. It is labeled as openc_p 

in the regression.  

GDP per Worker (PPP converted, in US$): The data used are drawn from the PWT 

and is converted to international dollars using PPP rates. This variable is an indicator of labor 

productivity, and is labeled as GDP_WOK in the regression.   

Gross Domestic Savings (% of GDP): According to the World Bank’s WDI and GDF 

datasets, gross domestic savings are calculated as GDP less final consumption expenditures 

(total consumption) (WDI, 2010). It is labeled as GDS_PP in the regression.  

Domestic Investment (% of GDP): Taken from the IMF’s World Economic Outlook 

Database, these data are based on individual countries’ national accounts statistics. This is 

labeled as DI_PP in the regression.  

Internet Users (per 100 people): Internet users are people with access to the 

worldwide network. Using Clarke (2007)’s methodology, this study uses internet connectivity 

as a more general proxy for IT investment. The measures are taken from the World Bank’s 

WDI and GDF datasets, and the number of users per 100 people generally indicates a nation’s 

internet connectivity. IT_NET_PET is the name of the variable in the regression.  

World GDP (PPP converted, in US$): Found in the WDI, global GDP is the sum of 

gross value added by all resident producers in the world plus any product taxes and minus 

any subsidies not included in the value of the products. It is calculated without making 

deductions for depreciation of fabricated assets or for depletion and degradation of natural 

resources. Data are converted to international dollars using PPP rates (WDI, 2010). In this 
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study, this variable is being used to indicate external demand. In the regression model, I use 

its natural log form as an independent variable, labeled as lnwgdp.  

Oil Rents (% of GDP): Different countries are endowed with different natural 

resources and this endowment can influence nations’ export performance via what is known 

as “Dutch disease.” I set up an oil rents variable with data obtained from the World Bank’s 

WDI and GDF datasets. It represents the difference between the value of crude oil production 

at world prices and total costs of production. It is labeled as OIL_PP in the regression (WDI, 

2010).   

Foreign Direct Investment, Net Inflows (% of GDP): Obtained from the WDI and 

GDF datasets, foreign direct investments are the net inflows of investments used to acquire a 

lasting management interest (10 percent or more of voting stock) in an enterprise operating in 

an economy other than the investor’s home economy. It is the sum of equity capital, 

reinvestment of earnings, other long-term capital, and short-term capital as shown in the 

balance of payments. This series shows net inflows (new investment inflows less 

disinvestment) in the reporting economy from foreign investors, and is divided by GDP (WDI, 

2010). Used in conjunction with the domestic investment variable, this variable is controlling 

for foreign investment. It is labeled as FDI_PP in the regression. 

Domestic Credit to Private Sector (% of GDP): Based upon Aghion et al. (2009), the 

private domestic credit to GDP ratio can be used as an indicator of a nation’s financial 

development. Thus, I use this Domestic Credit to Private Sector (% of GDP) measure, taken 

from the WDI and GDF as proxy for financial development in my research. In Elbadawi 

(1998), the study indicated that countries with more advanced financial development are 
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more likely to delink their export supply markets from real exchange rate changes. 

Consequently, it appears necessary to control for this variable in this instance. It is labeled as 

DCRT_PS_PP in the regression model.  

School Enrolment Ratio (%): Using data available from UNESCO, this variable 

measures the gross school enrolment ratio. All levels of schooling are combined, except for 

pre-primary. It is labeled as ALL_EDU_P in the regression model.  
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IV. DESCRIPTIVE STATISTICS 

  The data used in this study pertain to 39 upper-middle-income countries between 

the years of 1992 to 2007, and were drawn from the World Bank’s WDI and other relevant 

economic databases.  

Table 2 displays the average of each country-specific categorical variable for the 39 

upper-middle-income countries between 1992 and 2007. The following are the descriptions 

of the key variables. In my sample data, Merchandise exports as percentage of GDP varies 

from 0.07% in Panama to 0.91% in Malaysia. As for service exports as a percentage of GDP, 

Antigua and Barbuda has the highest value of 0.63% while Iran lies at the bottom with 0.01%. 

The average of total exports of goods and services as a percentage of GDP ranges from 

11.15% in Brazil to 104.06% in Malaysia. Malaysia also enjoys the highest high-technology 

exports as a percentage of GDP measure, at 0.36%. In the Maldives, high-technology exports 

barely contribute to the nation’s GDP, resulting in its percentage being nearly zero. It is clear 

that Malaysia is more export-oriented than any of the other countries in the 

upper-middle-income group. The table also shows that Azerbaijan undervalued its currency to 

the greatest degree at 1.6%, while Dominica experienced the least real undervaluation of only 

0.38% during the same period. In addition, the real undervaluation for the other countries 

during this period is displayed in Figure 2 in the appendix. The elasticities of the export 

performances of the four export sectors mentioned above to real undervaluation are shown in 

Figure 3 to 6 in the appendix. 
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Table 2: Summary Statistics 

 

Variable  Stat Values Country 

Merchandise Exports(% of GDP) Max 0.90923125 Malaysia 

  Min 0.07063125 Panama 

Service Exports (% of GDP) Max 0.63612547 Antigua and Barbuda 

  Min 0.01160821 Iran  

Goods and Services (% of GDP) Max 104.05842 Malaysia 

  Min 11.150121 Brazil 

High-tech Exports (% of GDP) Max 0.36308711 Malaysia 

  Min 0.00001522 Antigua and Barbuda 

lnUNDVAL Max 1.611211 Azerbaijan 

  Min 0.3791144 Dominica 

GDP_PPP Max 3.32E+12 Thailand 

  Min 532700000 Dominica 

openc_p Max 191.5731 Malaysia 

  Min 19.067315 Brazil 

GDP_WOK Max 30600.007 Lebanon 

  Min 6316.6288 China 

GDS_PP Max 49.070042 Gabon 

  Min -7.0831228 Lebanon 

IT_NET_T Max 20.705098 Antigua and Barbuda 

  Min 1.3566072 Kazakhstan 

DI_PP Max 44.080125 Argentina 

  Min 16.444063 Suriname 

OIL_PP Max 40.903819 Gabon 

  Min 0.00268487 Jordan 

FDI_PP Max 15.634352 Azerbaijan 

  Min -5.5356326 Suriname 

DCRT_PP Max 126.84155 Malaysia 

  Min 6.7157769 Azerbaijan 

ALL_ED_P Max 87.827303 Brazil 

  Min 60.724291 China 

 

 

Source: My Own Calculation  
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V. METHODOLOGY 

Conceptual Model  

This study makes use of a panel data set of 39 upper-middle-income countries over a 

16-year span from 1992 to 2007. The use of panel data is appropriate in this instance due to 

the limited number of observations available for each country.  

In this paper, I built upon the model proposed by Saadiah et al. by incorporating more 

control variables. In addition, I use fixed effects and random effects models with AR (1) 

errors in order to eliminate potential biases arising from serially correlated standard errors. 

My extended model is as follows:  

y it =β0+β1LnUNDVAL it+β2~β13Xit  +µ it       (3) 

where yit is the dependent variable for given country i, and year t. The dependent variable y 

measures export performance. In contrast to Saadiah et al.’s study where exports were 

measured by total exports of goods and services, exports of manufactured goods, exports of 

electronic goods, exports of textiles, exports of rubber, and exports of wood, this paper 

estimates the models using four different dependent variables. As previously mentioned, 

these are the natural log forms of total exports of goods and services (% of GDP), 

merchandise exports (% of GDP), service exports (% of GDP) and high-tech exports (% of 

GDP).  

Xit represent the other 12 time-variant independent variables with the exception of 

undervaluation index. These are GDP, WTO membership, trade openness, GDP per worker, 

gross domestic savings, domestic investment, internet users, world GDP, oil rents, FDI 

inflows, domestic credit to private sectors and school enrolment.  
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β0 is a constant term, and µit is the error term.  

  Due to the results of the Hausman test, a random effects method is applied to the 

model analyzing high-tech exports while a fixed effects method is applied to the other three 

models (see Table 3 to 6).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 18 

VI. REGRESSION ANALYSIS 

Regression analysis and Implications 

  Table 7 presents the comparative regression results. Columns (1) to (4) represent 

the four regression models.  

  Four primary findings can be drawn from the results. First, trade openness has a 

positive influence on all four export sectors at the 1 percent significance level. The results 

show that a 1 percentage point increase in trade openness will cause merchandise exports to 

rise by 0.663%, service exports to rise by 0.575%, exports of goods and services to rise by 

0.73% and high-tech exports to rise by 1.6%, indicating that high-tech exports are the most 

responsive to trade openness while service exports are the least. These findings provide an 

important piece of evidence for refuting arguments in favor of trade protectionism which 

have traditionally held that more open economies are more vulnerable to external risks. 

According to the results of Haddad et al. (2010)’s analysis of low and middle income 

countries’ economies, a diversified export base can actually shield an economy against 

external risks. This further implies that increasing export differentiation is essential if an 

economy wishes to benefit from open trade transactions.  

  Second, oil resources were found to have positive effects on merchandise exports 

and exports of goods and services at the 1 percent and the 5 percent significance levels 

respectively but negative effects on the service and high-tech export sectors at the 1 percent 

levels. As can be seen in the table, a 1 percentage point increase in oil rents will increase 

merchandise exports by 0.89% and exports of goods and services by 0. 37% but will decrease 

service exports by 2.32% and high-tech exports by 3.1%. These findings appear to support 
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the presence of a “Dutch Disease” effect in that the oil-related export sectors, namely 

merchandise and exports of goods and services, are positively related with oil rents while the 

non-oil-related sectors, namely service and high-tech export, are negatively related. This 

finding echoes the argument provided by Frankel (2010) that oil resources are a double-edged 

sword with both positive and negative effects. It also illustrates that the positive effects of oil 

resources are contingent upon the efficient distribution of the resource as well as the 

maintenance of a stable price (Frankel, 2010). In the case of upper-middle-income countries, 

since the price factor can be viewed as constant across the four export sectors, the factor 

responsible for the differences among the four sectors must lie in the distribution of resources. 

This implies that governments of upper-middle-income countries allocate their oil resources 

fairly and efficiently within service and high-tech export sectors, rather distributing them in a 

fashion biased in favor of certain elite interests.   

  Third, financial development positively influences all four sectors. It influences 

merchandise and service exports at the 5 percent level, and high-tech exports significantly at 

the 1 percent level. Specifically, a 1 percentage point increase in domestic credit provided to 

the private sector is associated with a 0.2% increase in merchandise exports, a 0.25% increase 

in service exports, and a 1.2% increase in high-tech exports. So among these three sectors, 

high-tech exports are the most responsive to financial development, while merchandise 

exports are the least responsive. In between is the service export sector. This is in keeping 

with the findings of Fauceglia (2011) which demonstrated that the liquidity effect is more 

pronounced in high-tech industries that rely more heavily on external financing and that the 

benefits from financial development are at least twice as large for technologically advanced 
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firms as for other firms  (Fauceglia, 2011). Given this importance of financial development 

for enhancing export performances, policy makers in upper-middle-income countries should 

consider giving it higher priority, particularly if they wish to aid the high-tech sector.  

  Most noticeably, however, real exchange rate undervaluation is positively related 

with all four export sectors in upper-middle-income countries, although the positive 

relationship is not statistically significant with service exports. This is the key finding in this 

study and it is in line with Rodrik (2008)’s findings that real exchange rate undervaluation 

has a significantly positive relationship with economic growth for developing countries and 

that economic growth accelerated distinctly after undervaluation reached its peak of 10 

percent (Rodrik, 2008). Surprisingly, my results contradict the conventional hypothesis 

previously posited, and show instead that high-tech exports are the most responsive. Less 

responsive are exports of goods and services, and merchandise exports are the least 

responsive. According to the results, 1% real undervaluation will cause merchandise exports 

to rise by 0.11% at the 10 percent significance level, exports of goods and services to rise by 

0.24% at the 1 percent level, and high-tech exports to rise by 0.66% at the 1 percent level. 

One of the factors responsible for this finding is that merchandise exports include more 

natural resources and commodities. This has two implications. First, commodities are often 

denominated in USD terms and thus can be expected not to be sensitive to exchange rate 

movements. Second, as commodities are incremental components of production, in particular 

oil and natural gas, which can hardly be substituted, the price sensitivity of these merchandise 

export components can be expected to be low. In addition, when looking at high-tech exports, 

if assembling high-tech products for export markets rather than for domestic consumers is 
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counted in the high-tech product statistics, then small changes in wage conditions and thus 

the real exchange rate can lead companies buying these services to shift away from this 

country. This finding implies that improving the domestic market for high-tech products is a 

way to avoid losses from the high-tech export sector if the real exchange rate fluctuates 

heavily.  
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Table 7: Regression Results 

 
      (1) (2) (3) (4) 

VARIABLES lnEXP_MER_P lnEXP_SER_P lnEXP_GS_P lnEXP_HT_P 

          

lnUNDVAL 0.109* 0.0300 0.235*** 0.662*** 

  (0.0590) (0.0934) (0.0336) (0.207) 

lnGDP_PPP -0.112 -0.327*** -0.107** 0.889*** 

  (0.0696) (0.0498) (0.0522) (0.229) 

wto -0.00104 0.0242 0.00532 -0.0502 

  (0.0466) (0.0531) (0.0261) (0.160) 

openc_p 0.00663*** 0.00575*** 0.00731*** 0.0160*** 

  (0.00102) (0.00126) (0.000599) (0.00336) 

GDP_WOK -1.65e-05** -0.000006 -9.61e-06* 0.000020 

  (0.000008) (0.000009) (0.000005) (0.000027) 

GDS_PP 0.0163*** 0.0100*** 0.0145*** -0.0078 

  (0.0027) (0.00359) (0.00161) (0.00985) 

DI_PP -0.0119*** -0.0152*** -0.00634*** -0.012200 

  (0.00254) (0.00322) (0.00149) (0.00875) 

IT_NET_PET 0.00645*** -0.00283 0.00262* -0.00969 

  (0.00231) (0.0042) (0.00149) (0.00723) 

lnwgdp 0.0146 0.856*** 0.17*** -1.053*** 

  (0.0576) (0.21) (0.0432) (0.195) 

OIL_PP 0.00884*** -0.0232*** 0.00366** -0.031*** 

  (0.00308) (0.00417) (0.00179) (0.0107) 

FDI_PP -0.000693 0.00266 -0.000166 -0.00275 

  (0.00266) (0.00378) (0.00153) (0.00888) 

DCRT_PS_PP 0.00197** 0.00248** 0.000728 0.0119*** 

  (0.00098) (0.00124) (0.000595) (0.00329) 

ALL_EDU_P 0.00529 -0.0176*** -0.00003 0.0308** 

  (0.00437) (0.00584) (0.00272) (0.0138) 

Constant 0.167*** -20.31*** 0.0828*** 0.788*** 

  (0.0405) (6.124) (0.0215) (0.168) 

          

R-Squared 0.73 0.76 0.84 0.59 

Observations 218 229 219 204 

Number of Country 23 23 23 23 

                          Standard errors in parentheses     

                          ***p<0.01, **p<0.05, *p<0.1 

Source: My Own Calculation 
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VII. CONCLUDING REMARKS 

  Due to the attention generated by Chinese currency valuation, much debate has 

arisen concerning the impact of real undervaluation strategies on countries’ exports. Some 

arguments maintain that their impact is positive, believing that over the past 30 years, most 

East and Southeast Asian countries were able to improve their trade balances and increase 

export growth by undervaluing their exchange rates (Gala, 2007). Whether this holds true has 

been subject to much debate in the academic literature. Although there has been a substantial 

amount of literature dealing with these issues, this study expands upon previous literature in 

two ways. First, it examines the impact of real exchange rate undervaluation on 

upper-middle-income countries. Second, this study is conducted at the sectoral levels and 

looks specifically at merchandise exports, service exports, and high-technology exports.  

  Although this study uses static fixed effects and random effects models not 

explicitly controlling for problems such as simultaneity and endogeneity, the results are in 

line with prior findings of the academic literature. For this reason, this study can be regarded 

as a rather stylized approach. In particular, my findings indicate that undervaluation strategies 

are generally associated with improved export performance, specifically in the high-tech 

export sector. However, real undervaluation has the smallest effect on improving merchandise 

exports due to their strong relationship with commodities. From a policy perspective, my 

findings imply that exchange rate policies are a decisive component of trade and thus 

development policies. In order to achieve sustainable and fair trading conditions on behalf of 

all participants in global trade relations, I recommend that international monetary and trade 

relations need to be coordinated more coherently on an international level.  
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APPENDIX 

Table 3: Hausman Test of Merchandise Exports 

 

 

---- Coefficients ---- 

 

 

(b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 

c t Difference S.E. 

lnUNDVAL 0.07247 0.0831624 -0.0106927 0.0068507 

lnGDP_PPP -0.52853 -0.0925229 -0.4360059 0.1164424 

wto -0.02918 -0.072945 0.0437642 0.0033689 

openc_p 0.005002 0.0066632 -0.0016609 0.0005182 

GDP_WOK -9.31E-07 -7.12E-06 6.19E-06 5.10E-06 

GDS_PP 0.019931 0.0208933 -0.0009625 0.0001848 

DI_PP -0.02068 -0.022329 0.001649 . 

IT_NET_PET -0.00383 -0.002699 -0.0011316 0.0002883 

lnwgdp 1.199362 0.6555913 0.5437703 0.1266164 

OIL_PP 0.007362 0.0028807 0.0044815 0.0014552 

FDI_PP 0.02343 0.0205567 0.0028736 . 

DCRT_PS_PP 0.001299 0.0012601 0.000039 0.0004294 

ALL_EDU_P -0.00303 -0.0026473 -0.0003841 0.0011128 

FDI_DI -0.68284 -0.5028173 -0.1800216 . 

 

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

chi2(13) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

= 41.65 

Prob>chi2 = 0.0001 

(V_b-V_B is not positive definite) 

 

 

 

 

Source: My Own Calculation  
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Table 4: Hausman Test of Service Exports 

 

 

---- Coefficients ---- 

 

 

(b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 

a b Difference S.E. 

lnUNDVAL 0.14138 0.1079025 0.0334773 0.0216409 

lnGDP_PPP -0.56452 -0.3083702 -0.2561496 0.1869749 

wto 0.072271 0.0043037 0.067967 0.0131854 

openc_p 0.004477 0.0069184 -0.002441 0.0010126 

GDP_WOK 0.000023 -6.11E-07 0.0000236 9.44E-06 

GDS_PP 0.014027 0.0098879 0.0041391 0.0012951 

DI_PP -0.02196 -0.0212262 -0.0007379 . 

IT_NET_PET -0.00202 -0.0008811 -0.0011348 0.0004728 

lnwgdp 0.744413 0.6664239 0.0779888 0.2098845 

OIL_PP -0.01633 -0.024691 0.0083655 0.0035653 

FDI_PP 0.050048 0.0417843 0.008264 . 

DCRT_PS_PP -0.00076 0.0018684 -0.0026297 0.00083 

ALL_EDU_P -0.01551 -0.0173561 0.0018422 0.0029742 

FDI_DI -1.33366 -1.166361 -0.1672986 . 

 

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

chi2(13) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

= 45.36 

Prob>chi2 = 0.0000 

(V_b-V_B is not positive definite) 

 

 

 

 

Source: My Own Calculation  
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Table 5: Hausman Test of Exports of Goods and Services 

 

 

---- Coefficients ---- 

 

 

(b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 

f k Difference S.E. 

lnUNDVAL 0.203689 0.2016486 0.0020405 0.0040019 

lnGDP_PPP -0.18047 -0.1151719 -0.065297 0.0811847 

wto 0.053051 0.0290283 0.0240231 0.0043849 

openc_p 0.006305 0.0079969 -0.0016923 0.0004099 

GDP_WOK -1.7E-05 -7.39E-06 -0.00001 3.92E-06 

GDS_PP 0.01786 0.017612 0.0002484 0.0003194 

DI_PP -0.00405 -0.0058255 0.0017752 . 

IT_NET_PET -0.0005 -0.0019483 0.0014434 0.0002274 

lnwgdp 0.617891 0.4799637 0.1379274 0.0863446 

OIL_PP -0.0016 -0.0034531 0.0018553 0.0011853 

FDI_PP 0.001443 0.0000405 0.0014023 . 

DCRT_PS_PP 0.000328 0.0002076 0.0001206 0.000329 

ALL_EDU_P -0.00126 -0.0020565 0.0007951 0.0009815 

FDI_DI -0.14553 -0.1016469 -0.0438819 . 

                

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

chi2(13) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

= 61.34 

Prob>chi2 = 0.0000 

(V_b-V_B is not positive definite) 

 

 

Source: My Own Calculation  
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Table 6: Hausman Test of High-tech Exports 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

chi2(13) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

= 18.27 

Prob>chi2 = 0.1476 

(V_b-V_B is not positive definite) 

 

 

 

 

Source: My Own Calculation  

 

 

 

 

 

---- Coefficients ---- 

 

 

(b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 

fe re Difference S.E. 

lnUNDVAL 0.980768 1.002332 -0.0215647 . 

lnGDP_PPP -0.37761 0.3552919 -0.7329039 0.4170679 

wto 0.13156 0.044642 0.0869183 0.0145799 

openc_p 0.007255 0.0142099 -0.0069553 0.0018859 

GDP_WOK 7.28E-05 0.0000451 0.0000277 0.0000184 

GDS_PP -0.00222 -0.0050375 0.0028166 . 

DI_PP -0.01419 -0.0122768 -0.0019101 . 

IT_NET_PET -0.02552 -0.021456 -0.0040643 0.0011684 

lnwgdp 1.478471 0.4072121 1.071259 0.4707306 

OIL_PP -0.03943 -0.0413339 0.0018999 0.0047061 

FDI_PP 0.019633 0.0066241 0.0130085 . 

DCRT_PS_PP 0.007284 0.0114413 -0.0041572 0.0013633 

ALL_EDU_P 0.011282 0.0147093 -0.0034269 0.0035081 

FDI_DI -0.75762 -0.3347384 -0.4228834 . 
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Table 8: Correlation with Merchandise Exports 

 

EXP_ME_P lnUNDVAL GDP_PPP openc_p GDP_WOK GDS_PP DI_PP IT_NET_T wgdp_p OIL_PP FDI_PP DCRT__PP ALL_ED_P 

EXP_MER_P 1 

            lnUNDVAL 0.145 1 

           GDP_PPP -0.0315 0.0999 1 

          openc_p 0.471 0.0853 -0.2808 1 

         GDP_WOK 0.1618 -0.2669 -0.0668 -0.048 1 

        GDS_PP 0.3925 -0.1234 0.2679 0.0913 0.084 1 

       DI_PP -0.0234 0.0517 0.1623 0.2616 -0.1318 0.2881 1 

      IT_NET_PET 0.1591 -0.1629 0.0257 0.25 0.397 0.0139 0.11 1 

     wgdp_p 0.1533 -0.0831 0.1478 0.0716 0.2483 0.0883 0.061 0.7226 1 

    OIL_PP 0.2635 0.1348 -0.1001 0.038 0.1105 0.501 0.159 -0.081 0.1689 1 

   FDI_PP -0.1838 0.0131 -0.0699 0.1909 -0.1362 -0.091 0.429 0.341 0.2607 0.0277 1 

  DCRT_PS_PP 0.1138 -0.1889 0.225 0.2592 0.0003 0.0981 0.227 0.1616 0.081 -0.328 0.167 1 

 ALL_EDU_P 0.0165 -0.0719 -0.0912 0.0131 0.2928 -0.133 -0.31 0.4154 0.4392 -0.038 0.057 -0.2665 1 

Source: My Own Calcualtion  

 

Table 9: Correlation with Service Exports 

 

EXP_SER_P lnUNDVAL GDP_PPP openc_p GDP_WOK GDS_PP DI_PP IT_NET_T wgdp_p OIL_PP FDI_PP DCRT__PP ALL_ED_P 

EXP_SER_P 1 

           

  

lnUNDVAL -0.1843 1 

          

  

GDP_PPP -0.2423 0.0999 1 

         

  

openc_p 0.5968 0.0853 -0.2808 1 

        

  

GDP_WOK -0.0611 -0.2669 -0.0668 -0.0481 1 

       

  

GDS_PP 0.0218 -0.1234 0.2679 0.0913 0.084 1 

      

  

DI_PP 0.333 0.0517 0.1623 0.2616 -0.1318 0.2881 1 

     

  

IT_NET_PET 0.1882 -0.1629 0.0257 0.25 0.397 0.0139 0.1095 1 

    

  

wgdp_p 0.0148 -0.0831 0.1478 0.0716 0.2483 0.0883 0.0613 0.7226 1 

   

  

OIL_PP -0.2446 0.1348 -0.1001 0.038 0.1105 0.501 0.1591 -0.081 0.1689 1 

  

  

FDI_PP 0.2935 0.0131 -0.0699 0.1909 -0.1362 -0.0913 0.4294 0.341 0.2607 0.0277 1 

 

  

DCRT_PS_PP 0.1718 -0.1889 0.225 0.2592 0.0003 0.0981 0.2269 0.1616 0.081 -0.3278 0.1666 1   

ALL_EDU_P -0.0022 -0.0719 -0.0912 0.0131 0.2928 -0.1331 -0.312 0.4154 0.4392 -0.038 0.057 -0.2665 1 

Source: My Own Calculation  
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Table 10: Correlation with Exports of Goods and Services 

 

EXP_GS_P lnUNDVAL GDP_PPP openc_p GDP_WOK GDS_PP DI_PP IT_NET_T wgdp_p OIL_PP FDI_PP DCRT__PP ALL_ED_P 

EXP_GS_P 1 

           

  

lnUNDVAL -0.0131 1 

          

  

GDP_PPP -0.1893 0.0999 1 

         

  

openc_p 0.8667 0.0853 -0.2808 1 

        

  

GDP_WOK -0.0223 -0.2669 -0.0668 -0.0481 1 

       

  

GDS_PP 0.4292 -0.1234 0.2679 0.0913 0.084 1 

      

  

DI_PP 0.2497 0.0517 0.1623 0.2616 -0.1318 0.2881 1 

     

  

IT_NET_PET 0.2375 -0.1629 0.0257 0.25 0.397 0.0139 0.1095 1 

    

  

wgdp_p 0.0928 -0.0831 0.1478 0.0716 0.2483 0.0883 0.0613 0.7226 1 

   

  

OIL_PP 0.1936 0.1348 -0.1001 0.038 0.1105 0.501 0.1591 -0.081 0.1689 1 

  

  

FDI_PP 0.127 0.0131 -0.0699 0.1909 -0.1362 -0.0913 0.4294 0.341 0.2607 0.0277 1 

 

  

DCRT_PS_PP 0.2817 -0.1889 0.225 0.2592 0.0003 0.0981 0.2269 0.1616 0.081 -0.3278 0.1666 1   

ALL_EDU_P 0.0337 -0.0719 -0.0912 0.0131 0.2928 -0.1331 -0.312 0.4154 0.4392 -0.038 0.057 -0.2665 1 

Source: My Own Calcualtion  

 

Table 11: Correlation with High-tech Exports 

 

EXP_HT_P lnUNDVAL GDP_PPP openc_p GDP_WOK GDS_PP DI_PP IT_NET_T wgdp_p OIL_PP FDI_PP DCRT__PP ALL_ED_P 

EXP_HT_P 1 

           

  

lnUNDVAL 0.0052 1 

          

  

GDP_PPP 0.1017 0.0999 1 

         

  

openc_p 0.5237 0.0853 -0.2808 1 

        

  

GDP_WOK 0.1432 -0.2669 -0.0668 -0.0481 1 

       

  

GDS_PP 0.3297 -0.1234 0.2679 0.0913 0.084 1 

      

  

DI_PP 0.1167 0.0517 0.1623 0.2616 -0.1318 0.2881 1 

     

  

IT_NET_PET 0.2522 -0.1629 0.0257 0.25 0.397 0.0139 0.1095 1 

    

  

wgdp_p 0.0393 -0.0831 0.1478 0.0716 0.2483 0.0883 0.0613 0.7226 1 

   

  

OIL_PP -0.0761 0.1348 -0.1001 0.038 0.1105 0.501 0.1591 -0.081 0.1689 1 

  

  

FDI_PP -0.0115 0.0131 -0.0699 0.1909 -0.1362 -0.0913 0.4294 0.341 0.2607 0.0277 1 

 

  

DCRT_PS_PP 0.4661 -0.1889 0.225 0.2592 0.0003 0.0981 0.2269 0.1616 0.081 -0.3278 0.1666 1   

ALL_EDU_P -0.1945 -0.0719 -0.0912 0.0131 0.2928 -0.1331 -0.312 0.4154 0.4392 -0.038 0.057 -0.2665 1 

Source: My Own Calculation  
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Figure 2: Undervaluation of 39 Upper-Middle-Income Countries 
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   Figure 3: Undervaluation and Merchandise Exports       Figure 5: Undervaluation and Exports of Goods and Services 
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Figure 4: Undervaluation and Service Exports            Figure 6: Undervaluation and High-tech Exports 
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