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Abstract: The real exchange rate has both expansionary and contractionary effects on industrial 

output according to theoretical models. Which of these two effects dominate is found to be 

ambiguous in empirical literature that have found positive, negative or no effect. However, these 

empirical analyses that use the standard real exchange rate indicator for all industries fail to take 

into account that the trade pattern differs across industries. We use a industry-specific trade 

weighted real exchange rate indicator and find that it is better able to predict movements of 

industry output compared to the standard real exchange rate. When we allow asymmetry in the 

effects of appreciation and depreciation we find that real exchange rate depreciation weighted by 

the importance of export destinations does have a positive effect on output though the 

corresponding appreciation does not have a significant negative effect.  
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1. Introduction 

 

Studies exploring the effect of real exchange rate on domestic production find ambiguous 

relations as different empirical analyses uncover positive, negative or no effect. However, these 

studies fail to take into account that the effect of real exchange on domestic production depends 

crucially on the trade pattern of the industry. For example, for any specific country the 

importance of the different trade partners as export destinations of one product would vary 

significantly from the importance of the same trade partners in the context of a different industry. 

This dimension cannot be captured by the standard real exchange rate which is the same for all 

industries, hence necessitating the construction of industry specific exchange rates. Trade 

weighted industry specific exchange rates have been considered in explaining the profitability of 

firms, but not industry level output. We find evidence that the trade-weighted industry specific 

exchange rates do better than the standard real exchange rate in explaining industry output while 

accounting for the asymmetry of the effect of appreciation versus depreciation strengthens the 

results. 

 

Since this examination will be especially relevant for manufacturing countries, we choose a 

group of Southeast Asian Nations comprising of Brunei, Indonesia, Malaysia, Philippines, 

Singapore, Thailand, Vietnam, Laos, Myanmar and Cambodia that have formed an association 
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(ASEAN) to foster trade and growth in their economies. Additionally China, Japan, and South 

Korea have been participating to collaborate with the ASEAN member countries, resulting in 

what is commonly called the ASEAN + 3 group of countries. After the Asian financial crisis of 

1997, the association is considering a weighted index of ASEAN+3 currencies whose purpose 

would be to help stabilize the region's financial markets. Hence this group of countries forms a 

very interesting sample of countries to study the impact of exchange rate fluctuations on national 

output at the industry level. 

 

2. Background Literature 

 

There exist two alternate theoretical predictions about the effect of real exchange rate 

movements on output changes. The simplest argument is that real depreciation would cause 

substitution of imports with domestic goods and also make export of domestic goods more 

competitive triggering an expansion of domestic production (eg. Dornbusch, 1988). The alternate 

argument is, in a world where a lot of the manufacturing economies depend on imported inputs, a 

real depreciation would increase the cost of these inputs leading to a contractionary impact on 

domestic production (eg. Krugman and Taylor, 1978). Recent empirical investigation has tried to 

uncover the relation between real exchange rate movements and industry level output. Kamin 

and Rogers (2000) employ a VAR model and find that real devaluation has led to economic 

contraction in Mexico. Berument and Pasagullari (2003) and Ahmed (2003) find similar results 

for Turkey and Latin America countries respectively. Mejı´a-Reyes et al. (2010) add caution to 

the above results by noting that effect of real exchange appreciation on output is not symmetric 

with the effect of real depreciation.  

 

However the export-import importance of the various trade partners would vary significantly 

across industries. The real exchange rate indicator modified to reflect this industry different 

would better explain industry output patterns. This is something that has been mentioned in the 

literature but not rigorously examined: for example Hasan et al. (2007) have used industry-

specific exchange rates as an instrument for industry output. Goldberg (2004), Ihrig and Prior 

(2005) and Dominguez and Tesar (2006) study the relationship between firm’s returns and 

exchange rate exposure using industry specific exchange rates. Our contribution is in rigorously 

testing the relevance of trade weighted real exchange rate indices as predictors for industry 

output. 

 

3. Method 

 

For every country the indicator of real exchange rate is constructed as the bilateral real exchange 

rates averaged across all the trading partners.  

 

 
 

For country k, the trade partners are denoted by j with  representing the total number of 

trading partners of country k. represents the foreign currency 
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units per unit of domestic currency of country k. Hence an increase in the  indicator 

represents an appreciation of the domestic currency. 

 

Since trade partners can vary significantly across industries, a simple average of bilateral real 

exchange rates is not a good indicator of industry specific competitiveness. To correct for this we 

follow Goldberg’s methodology to construct industry- specific exchange rates for ASEAN+3 

countries for each industry. For every industry two measures are constructed using the weights of 

each trade partner with respect to exports and imports respectively. The export-weighted real 

exchange rate index XER of country  in industry  is: 

 

 
 

The weight  is the share of country  in country ’s exports in a specific industry . In a 

similar manner, the weight used in the import-weighted real exchange rate index MER is  

which is the import share of country j in the imports of country k for industry i.  

 

 
 

An increase in the value of either index indicates a real appreciation of country ’s currency. 

The estimating equation similar to Goldberg (2004), Ihrig and Prior (2005) and Dominguez and 

Tesar (2006) is given by equation 1.  

 

            (1) 

 

Here  denotes change in logarithms of all variables in the model except for interest rates and 

all variables are represented in real terms. denotes output for an industry, represents 

industry-specific exchange rates being considered (i.e. ),   represents the 

real interest rate, which is the lending interest rate, adjusted for inflation as measured by the GDP 

deflator and  is the national income in real values and varies across countries and year. 

 captures the impact of currency movements of industry-specific exchange rate indices on the 

industry level production in the ASEAN +3 countries. The relation can be positive or negative 

because real depreciation makes domestic goods more competitive and has an expansionary 

effect while imported inputs get costlier putting a contractionary pressure on industrial output. 

Which of these two effects dominates will be determined by our empirical analysis.  

 

 captures the relation between changes in real interest rate and industry level output. This 

relation too can be positive or negative because higher interest rates signal higher cost of 

borrowing resulting in a negative relation while simultaneously loose monetary policy in periods 

of low production causes lower interest rate resulting in a positive relation. Again empirical 

analysis would determine whether the positive or negative relation between real interest rate and 

output change dominates. 
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4. Data Sources 

 

The data sample used in this study covers the period from 1992 to 2004
1
 and studies the industry 

output for the ASEAN+3 countries. The output data at the 2-digit level of ISIC Revision 3 is 

obtained from the United Nations Industrial Statistics Database (Output data for Brunei, Laos, 

and Myanmar are not available). The data for nominal exchange rates is from the International 

Financial Statistics (IFS). 2-digit industry level bilateral trade (export and import) data are 

obtained from the United Nations Commodity Trade Statistics database via World Integrated 

Trade Solution: WITS (https://wits.worldbank.org). GDP at constant 2000 US dollars, consumer 

price index and real interest rates are obtained from the World Bank’s World Development 

Indicators. 

 

5. Estimation results 

 

The estimation results are presented in Tables 1 and 2, where each specification incorporates 

country and time fixed effects. The last column in Table 1 presents the benchmark regression 

that explains changes in industry output as functions of the real interest rate, change in national 

GDP and change in the real exchange rate of a country.  

 

Column 3 of Table 1 shows that the effect of the standard real exchange rate on industry output 

is not statistically significant in our dataset. However, in columns 1 and 2 of Table 1 we find that 

the industry specific exchange rates captured by the export weighted real exchange rate index 

(XER) and the import weighted real exchange rate (MER) have a significant explanatory power 

for changes in industrial production: increases in the real exchange rate indices cause a reduction 

of industry level output. Thus the use of the industry specific exchange rates is found to be an 

improvement over the standard real exchange rate for modeling changes in industrial production. 

 

In Table 2 we decompose the above results to see if appreciation and depreciation of the 

exchange rate indices have different effects on production and uncover an interesting pattern. For 

the exchange rate indices XER created using bilateral exports as the weights, the effect of 

depreciation is found to be double and more strongly significant while exchange rate 

appreciation weighted by bilateral export does not have a significant effect industry outputs. For 

the bilateral import weighted real exchange rate index MER, both appreciation and depreciation 

have similar negative impact on industry production. Hence for the MER index this 

decomposition adds nothing new to the pre-decomposition results and only reduces the statistical 

significance of the coefficients.  

 

 

6. Conclusions 

 

Since the export-import importance of the various trade partners varies significantly across 

industries, we investigate whether the real exchange rate indicator modified to reflect this 

industry difference would better explain industry output patterns. We compare the trade 

weighted industry-specific real exchange rate indices with the simple average of bilateral real 

exchange rates and find that while the simple real exchange is not a significant predictor of 
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changes in output, the trade weighted real exchange indices have a significant negative relation 

with output movements. This implies that for the ASEAN+3 economies, the change in 

competitiveness of domestic industries caused by exchange rate movements outweigh the effects 

of higher cost of imported inputs.  

 

We then explore if the effects of appreciation and depreciation are asymmetric. We find that for 

export destination weighted real exchange rate indicator, increase in industry specific 

competitiveness captured by a real depreciation does increase industry level output while a real 

appreciation weighted by export destinations is found to have no significant effect on industry 

production levels. However, the effect of appreciation and depreciation is found to be symmetric 

for the ASEAN+3 countries when the importance of the origin of the imports is factored into the 

real exchange rate indicators. Thus our study is a step in resolving the debate over the complex 

relation between real exchange rate and output through the use of real exchange rate indices that 

factor in the diversity of each industry’s trade pattern.  

 

 

Endnotes 

 

* Corresponding Author: Dr. Bidisha Lahiri, Assistant Professor, Department of Economics and 

Legal Studies, Oklahoma State University, Stillwater, OK 74078, USA. 

bidisha.lahiri@okstate.edu 

 
1 Our database merges industry-level International Production data that is available in ISIC 

classification and International Trade data that is available in SITC classification. We had to 

choose Revision-3 of ISIC classification and Revision-3 of SITC classification at the 2-digit 

level in order to get an unambiguous one-to-one mapping. Using these versions, our merged 

database spanned 1992-2004. More recent data available in later versions/revisions could not be 

merged to create a single dataset. 
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                               Table 1. Estimation results using XER, MER and RER 

 

  (1) (2) (3) 

Real Interest .0114371** .0115997** .0114524** 

 (7.69) (7.79) (7.69) 

Real GDP 3.964399** 3.943889** 4.000199** 

 (10.92) (10.84) (11.03) 

XER -.000726*   

 (-1.71)   

MER  -.0011431*  

  (-1.86)  

RER   -0.000006 

   (-0.37) 

Constant -.0347733 -.035824 -.0338678 

 -0.67   (-0.69) (-0.65) 

    

N 1729 1729 1729 

Adj. R-sq. 0.2819 0.2822 0.2808 

Notes: t statistics in parentheses 

           * p<0.1  **p<0.05   
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                  Table 2. Effects of appreciation and depreciation of XER and MER 

 

  (1) (2) 

Real Interest .0114371** .0115997** 

 (7.69) (7.79) 

Real GDP 3.964399** 3.943889** 

 (10.92) (10.84) 

Depreciate XER  -.0014406**  

 (-1.98)  

Appreciate  XER 0.00000132  

 (0.00)  

Depreciate MER   -.0010211 

  (-0.94) 

Appreciate MER  -.0012509 

  (-1.25) 

Constant -.0347733 -.035824 

 -0.67   (-0.69) 

   

N 1729 1729 

Adj. R-sq. 0.2821 0.2818 

Notes: t statistics in parentheses 

           * p<0.1  **p<0.05   

 

 


