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Abstract 
In the aftermath of the financial crisis where global aggregate demand is struggling, countries 

occasionally get accused of weakening their currency to gain competitiveness. The method of 

weakening the currency to gain competitiveness is explained by the Marshall-Lerner condition, 

which states that a devaluation in the long-term will strengthen the balance of trade. But is this 

policy always rational? And if not, which economies should avoid it? This study investigates 

whether the structure of the export industry can explain the varying response in the balance of 

trade from a devaluation. 

 

The Johansen Procedure with a Vector Error Correction Model is used to estimate long-run 

price elasticities of demand for exports and imports. The countries chosen are among the 30 

countries with the lowest rank of economic complexity based on its output, listed by the 

Observatory of Economic Complexity. The exports of these countries are consisting of a single 

or a few goods, which enables for investigating how individual industries respond to a 

devaluation. The hypothesis is that there are differences between labour- and capital-intensive 

economies and that the former should respond more positive to a devaluation than the latter.  

 

The results indicate that there is a pattern, to the opposite of the hypothesis, where the capital-

intensive economies respond more positive to a devaluation than the labour-intensive 

economies. This could be misleading due to underlying factors that should be controlled for to 

be able to produce reliable estimates. The Marshall-Lerner condition is fulfilled for two 

countries, Gabon and Niger, out of nine in the final sample.  
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1. Introduction 
1.1 Background 
International trade is essential to the economy to optimise the use of existing resources. Since 

trade is globalised, producers have competitors all over the world. The determining factor when 

purchasing goods and services that are homogenous is at what relative price the product is 

offered.  The price can be decomposed into two components; the domestic price level and the 

exchange rate. The domestic price level is sticky, i.e. fixed in the short run. The exchange rate 

can be managed by central banks to a certain degree though by monetary policy. The use of 

monetary policy has been frequently debated in the aftermath of the financial crisis where the 

global aggregate demand has been weak. Some countries occasionally get accused of 

intentionally weakening the currency to gain competitiveness. The incentive to weaken the 

currency is explained by the Marshall-Lerner (M-L) condition which states that the long-run 

effect of a devaluation (or depreciation) on a country’s balance of trade should be positive (with 

some assumptions). Thus, these acts are referred to as competitive devaluations, exports 

become cheaper for foreigners and imports become more expensive. But is the effect always 

positive? Numerous studies have been made analysing the long-term effects of a devaluation 

with different approaches, testing by continents, if in a currency union or not and so on, and the 

results diverge. The strategy of devaluation to strengthen the balance of trade is in many cases 

uncertain and possibly irrational. 

 

The effect of a devaluation on the least developed countries (LDCs), listed by the UN, have 

been extensively studied. Faini et al. (1992) state that the LDCs mostly compete with each other 

in exporting to the industrial countries. When a single LDC use an active exchange rate policy 

and devaluate, the effect on exports volume is great. But this positive effect of the devaluation 

comes with the assumption that no other LDC follows and devaluates its currency, and in the 

real world, competitors (other LDCs) do follow with similar policies, which removes close to 

80% of the effects of the devaluation. This could generate a loser’s game for the LDCs, where 

they force each other to make devaluations to stay competitive, which results in cheaper unit 

exports, barely increased quantities and weakened terms of trade to the industrial countries. 

(Faini et al., 1992)  

 

Behar and Fouejieu (2016) tested the Marshall-Lerner condition for a group of oil exporters, 

which have undiversified economies, largely dependent on oil and where non-oil exports have 
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a negligent impact on the current account. One consequence of having an undiversified 

economy, with few sources of income, is that the dependence of imports becomes large. The 

import demand function is inelastic since domestic producers cannot provide substitutes to 

imports when the exchange rate weakens, which forces continuing imports although they are 

more expensive. Oil exporters are producing at full capacity, which could make the potentially 

increased export demand following a weakened exchange rate hard to respond to. One 

conclusion of the paper is that the effect of a devaluation on the oil exporters balance of trade 

is very low and a weak strategy for correcting trade imbalances. The authors claim that, due to 

the similar attributes among other commodities, the results could be applied to other 

commodities, but provides no empirical evidence for this. Nor do they comment or investigate 

how commodities that lack the characteristics of oil but are dominant to a country’s exports are 

affected by fluctuations in the exchange rate. The authors then suggest for further research to 

investigate whether there are some economic characteristics which can explain the shifting 

effectiveness of exchange rate policy across nations. (Behar and Fouejieu, 2016) 

 

1.2 Research Question 
Due to the concentration in the single or few industries, the study of undiversified economies 

is appealing since patterns, by nature, should be easier to discover than in diversified 

economies. Patterns found might then help to understand more complex economies as well. 

Can the structure of the export industry in undiversified economies explain the varying response 

in the balance of trade from a devaluation? This is the question I will analyse in this paper.  

 

1.3 Structure of Thesis 
The data used in this paper is annual time series for fourteen countries chosen from an index of 

the economic complexity of countries. The demand elasticities for imports and exports are 

estimated by a VECM-model, using the Johansen procedure. The structure of the thesis is as 

follows; Section two examines the theoretical framework and describes the model, section three 

describes the dataset, section four is the methodology used and the econometric procedure for 

achieving the results. In section five the results are presented and in section six discussion 

follows. In section seven the conclusions of this paper are stated. 
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2. Theoretical framework and model specification 
2.1 The Balance of Trade 
The starting point for the theoretical framework is that the balance of trade (BoT), as a function, 

can be described as: 

 

𝐵𝑜𝑇 = 𝑓 𝑅𝐸𝐸𝑅, 𝑌, 𝑌∗       (1) 

 

Where REER is the Real Effective Exchange Rate, Y is domestic GDP and Y* is foreign GDP.  

The expected effects of changes in Y and Y* is as follows: 

 
+,-.
+	0

< 0		&		 +,-.
+	0∗

> 0      (2) 

 

This since an increase in domestic GDP should affect the demand for imports positively, but 

leave the demand for exports unchanged, and therefore weaken the balance of trade. 

Conversely, an increase in foreign GDP should increase the demand for exports, but not result 

in a change in the demand for imports, and thus strengthen the balance of trade. 

 

REER (q) is defined as: 

 

q = 5	6	7
5∗

   (3) 

 

Where P* is the foreign price level, e is the nominal exchange rate and P is domestic price 

level.  

 

2.2 Price and Volume effects 
The whole world is the market for many goods and prices are nowadays compared globally. 

This awareness of buyers makes competitiveness between producers strict and the costs are 

evaluated in all stages of production. The producers cannot control the exchange rate though, 

which also is included in the price. Here, the Central Banks are the key players who can affect 

the exchange rate to a certain degree by monetary policy. Some more obvious, as the 

Bangladesh exchange rate policy which main goal is to enhance the balance of trade, this can 

be seen through the 83 devaluations made during a twenty-year period beginning in the 80’s 
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(Islam, 2003). But does a Central Bank, as the Bangladesh Central Bank, act rationally when 

intervening for weakening the currency to improve the balance of trade? It all depends on the 

price- and volume effects following a devaluation.  

 

The price effects are the increased unit cost of imports and decreased unit revenue of exports, 

and the volume effect is the change in the quantity traded from the cheaper exports and more 

expensive imports. If the volume effects exceed the price effects (i.e. M-L condition holds), a 

depreciation of the REER will generate a positive effect on the balance of trade. Explicitly, this 

is tested by estimating the imports and exports elasticities of demand, and if the two elasticities 

together exceed unity (with the “right” signs), then the M-L condition holds. (Carlin & Soskice, 

2006)   

 

2.3 The Model 
Following the literature, I adapt the general model (Bahmani et al., 2013) for estimating the two 

elasticities which takes the form: 

 

	𝑙𝑛	𝑋;< = 	𝛿 + 	𝜔	𝑙𝑛	𝑌;<∗ + 𝜑	𝑙𝑛	𝑅𝐸𝐸𝑅 +	𝑢;<   (4) 

 

 

Where X is the volume of exports, REER is the Real Effective Exchange Rate, Y* is the world 

GDP, i is the entity observed and t is the time period observed.  

 

𝑙𝑛	𝑀;< = 	𝛼 + 		𝜆	𝑙𝑛	𝑌;< + 		𝛾	𝑙𝑛	
F

GHHG
+	𝜀;<    (5) 

 

Here, M is the volume of imports, REER is the Real Effective Exchange Rate, Y is the domestic 

GDP, 𝜀 is an error term, i is the entity observed and t is the time period observed. The 

parameters, j and g in equation 4 & 5, are the price elasticities, which together must exceed 

unity for proving the M-L condition. 

 

If the two elasticities do not exceed or are equal to one, the balance of trade will, instead of the 

often-assumed improvement, deteriorate. The deteriorating balance of trade will cause 

increased pressure on the currency’s value, and the downward trend continues. This trend will 

not be corrected by a self-adjusting process, but must instead be corrected by a revaluation of 
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the currency. The fact that depreciation might cause these problems is frequently overlooked 

since in the commonly applied perfect competition in economic theory high elasticities are 

assumed as they are of greater fit. (Lerner, 1944, 378-379)  

 

In a literature review compiled by Bahmani, Harvey and Hegerty (2013) the critique, from 

Lerner, against the assumption of the effects of a devaluation from economic theory, is further 

taken with empirical evidence as basis. The authors test results from previous literature 

addressing the demand for imports- and exports elasticities and find that in many studies 

claiming that the M-L condition holds, the statistically significant evidence is absent. (Bahmani 

et al., 2013)  

 

2.4 Hypothesis 
Behar and Fouejieu (2016) suggested for further research to investigate if any economic 

characteristics can be identified to explain the fluctuating outcome of devaluations. The exports 

and imports of a country are in focus of the Marshall-Lerner condition and the exports are what 

the countries are competing in. In the production of goods and services, the input factors are 

broadly categorised as capital and labour. If an industry requires large amounts of capital 

compared to labour, it is capital-intensive and vice versa, the industry is labour-intensive if it 

requires a lot of labour to capital. Labour costs are variable, meaning that they vary with the 

quantity produced, and capital costs, such as machines, inventories and so on, are fixed costs 

which do not vary with the quantity produced (Encyclopaedia Britannica, 2017). Among the 

undiversified economies the exports are, as earlier mentioned, lacking variation and often 

dominated by a single good.   

 

Capital-intensive industries, such as the oil industry in the study made by Behar and Fouejieu 

(2016), require large initial investments and once started up the production is at full capacity. 

This should not leave any room for increased production if the demand were to increase due to 

depreciation, and therefore the price effect should outweigh the volume effect. Since labour 

costs, to the opposite of capital, are variable, they are intuitively easier to adjust. This should 

enable for additional capacity when a devaluation increases the demand for labour-intensive 

goods. Hence labour-intensive industries are expected to react more positive to a devaluation 

than capital-intensive industries. 
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3. Data 
3.1 Data collection 
The data is annual time series with samples containing 36 observations from 1980–2015 for 

each variable and country. Due to insufficient quarterly and monthly data, the data is annual.  

It is collected from the World Bank, UNCTAD STAT and Bruegels.  

 

3.2 Data sources 
Bruegel (Brussels European and Global Economic Laboratory) is an independent European 

organisation, with an objective of strengthening economic policy (Bruegels, 2017). The data 

provided is a database of the Real Effective Exchange Rate, based on consumer price indexes 

in a basket of 67 trading partners for each country examined, which covers on average 83.8 

percent of the trading partners (Bruegel, 2012). 

 

The Observatory of Economic Complexity (OEC) provides a ranking of the complexity of 

countries’ economies based on the composition of output (OEC, 2017). In the top of the ranking 

there are western countries which have advanced economies with different bases of income. In 

the bottom of the ranking, less complex economies are found. There is a lack of diversification, 

and in many cases, the exports are dominated by a single good. The countries considered in this 

paper are the 30 countries with the current lowest ranking of economic complexity and can be 

seen in Table 1 in the list of tables. The table includes, except the economic complexity ranking, 

the largest export product of the country, its total share of the exports, if the country is an LDC 

country or not and whether data is sufficient. The 30 countries are from 4 different continents 

(Africa, Asia, North & South America). 14 of the countries have data rich enough to be 

included. Out of the 14, 9 countries are in the UN (2017) list of LDCs while 5 are not. This is 

important to point out since this distinguishes this paper from previous literature and marks the 

fact that an economy with a low level of complexity is not necessarily a part of the least 

developed countries. 
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4. Econometric procedure and methodology 
4.1 Method approach 
To start with, the data will be calculated into log-form. This to be able to interpret the equations 

in form of elasticities, which expresses how much percentage change a one percent change in 

the independent variable causes in the dependent variable (Stock and Watson 2015). This is 

required for testing the M-L condition. Descriptive statistics of all the logarithmic variables can 

be seen in Appendix 1, which shows number of observations, min- and max values and so on. 

To estimate long-run elasticities, similar studies (Reinhart, 1995; Prawoto, 2007; Bahmaani-

Oskooee & Niroomand, 1998, and so on) roughly follow the procedure of testing for 

stationarity, cointegration and estimation of the cointegrating vectors. This is also suggested by 

Kennedy (2003) for when estimating a long-run relationship and thus will be the econometric 

process of this paper.  

 

A problem with this method is if there are no cointegrating vectors in the import and export 

demand functions of a country, meaning that there is no long-run relationship among the 

variables modelled, then the outcome of a devaluation to a country’s balance of trade cannot be 

estimated with this method. On the other hand, if more than one cointegrated vector is found, 

the interpretation can be challenging and multifaceted (Kennedy, 2003).  

 

4.2 Lag-Order selection  
The data is tested for the optimum number of lags using a lag selection test for Vector Error 

Correction Models (VECM), which calculates several different statistics used for optimising 

the number of lags (StataCorp, 2009). Among the various statistics, following the literature 

(Prawoto, 2007; Bahmani et al., 2013; Arize et al., 2003, and so on) minimising the Akaike 

Information Criterion (AIC) is used for choosing the optimum number of lags. This measure 

tends to include more lags than other comparable tests, which can make estimation less reliable 

but the alternative of using an information criterion which underestimates the number of lags 

can result in forecasts which are not that precise (Stock and Watson, 2015). 
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4.3 Augmented Dickey-Fuller Test 
Time series are usually non-stationary, meaning that next period’s value is the present period’s 

value plus a random error term, the time series has a rising variance. Thus, this is called a 

random walk. The alternative is that the time-series is stationary, which implies a constant mean 

which the series return to – a limited variance. Random walks are normally I(1), meaning that 

the series becomes stationary when calculating its first difference. If a time-series is stationary 

at level, it is said to be I(0). Why is this important then? If a non-stationary time series is treated 

as a stationary process and regressed with a fair amount of observations, then results may 

become statistically significant and seem true, but wrongly so. This is known as a spurious 

regression. (Kennedy, 2003) 

 

The Dickey Fuller-test is a common test for stationarity. The null hypothesis of the test is that 

the time series is non-stationary against the alternative hypothesis that it is stationary. If more 

than one lag is included for the variable tested, an Augmented Dickey-Fuller (ADF) test is used, 

which prevents from autocorrelation error. When setting the properties of the test, one can 

choose to incorporate a trend and a constant term. This removes power from the test, but if a 

trend would exist and the trend term is omitted, bias is likely to occur. (Kennedy, 2003)  

 

If a time series data is non-stationary at level, calculating its first difference makes it stationary 

(Stock and Watson, 2015). The same procedure as described above with a lag test and ADF-

test can be performed to test that the first differenced variables, in fact, are stationary.  

 

 

4.4 Johansen Procedure  

4.4.1 Ranking the number of Cointegrating Vectors 

If the variables are found first difference stationary, the next step, if economic theory suggests 

that there is a long-term relationship among the variables, is to rank the number of cointegrating 

vectors which can be made using the Johansen tests for cointegration. If cointegration exists, 

variables that are non-stationary at level, I(1), create a stationary process, I(0), when combined 

since they share the same non-stationary trend (Kennedy, 2003). As mentioned, when there is 

a stationary process, the series return to a mean, thus, when there is cointegration, the two 

different time series return to each other in a stationary process.  
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The Johansen test performs two statistics, a trace-test and a max-test, where the null hypothesis 

is no cointegrating vectors amongst the variables modelled and the alternative hypothesis is that 

there is at least one cointegrating vector. If the null hypothesis is rejected, the new null 

hypothesis is that there is one cointegrating vector against the alternative hypothesis that there 

is at least two cointegrating vectors, and so on. (StataCorp, 2009)  

 

If no cointegration is found among the variables when combined, one cannot refer to this as a 

long-term equilibrium (Verbeek, 2008).  

4.4.2 Estimation of the Cointegrating Vectors 

When the number of cointegrating vectors is decided the estimation of the parameters is then 

made simultaneously using the Johansen normalization test. This test sets one coefficient equal 

to one (normalization) and produces estimates of the other coefficients using the maximum 

likelihood method. (Kennedy, 2003)  

 

The general VECM of Johansen procedure with three variables and one lag takes the form: 

 

∆𝑥< = 𝛼FF 𝑥<LF + 𝛽NF𝑦<LF + 𝛽PF𝑤<LF +	𝛼FN 𝛽FN𝑥<LF + 𝑦<LF + 𝛽PN𝑤<LF − 𝐴NFF∆𝑥<LF
− 𝐴NFN∆𝑦<LF − 𝐴NFP∆𝑤<LF +	𝜀6< 

 

∆𝑦< = 𝛼NF 𝑥<LF + 𝛽NF𝑦<LF + 𝛽PF𝑤<LF +	𝛼NN 𝛽FN𝑥<LF + 𝑦<LF + 𝛽PN𝑤<LF − 𝐴NNF∆𝑥<LF
− 𝐴NNN∆𝑦<LF − 𝐴NNP∆𝑤<LF +	𝜀T< 

 

∆𝑤< = 𝛼PF 𝑥<LF + 𝛽NF𝑦<LF + 𝛽PF𝑤<LF +	𝛼PN 𝛽FN𝑥<LF + 𝑦<LF + 𝛽PN𝑤<LF − 𝐴NPF∆𝑥<LF
− 𝐴NPN∆𝑦<LF − 𝐴NPP∆𝑤<LF +	𝜀U< 

(Kennedy, 2003) 

 

Where a is the error correction term, and e is an error term. The variables are estimated, as can 

be seen in the equations, by lagged values of themselves and the other two variables. (Kennedy, 

2003) 
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As earlier pointed out, the explicit test of the M-L condition is made by summing two elasticities 

and if the two elasticities are greater than unity, with the correct signs, the condition is fulfilled. 

A problem that might arise is that the test for the number of cointegrating vectors finds a 

cointegrating vector amongst only one of the two equations. In earlier literature, investigations 

estimating only one of the two equations (export- and import demand) claims that if the single 

elasticity is greater than unity, then the M-L condition is met. (Bahmani et al. 2013)  
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5. Results 
 
5.1 Augmented Dickey-Fuller Test 
The data was first tested for the optimum number of lags by a lag-order selection test for Vector 

Error Correction Models, the results can be seen in Table 2 in the list of tables. The data was 

then plotted to look for stationarity and possible trends visually. The plots of the logarithmic 

data can be seen in Appendix 2. In all the level data except for the REER variables, as can be 

seen in the plots, upward trends were spotted. Therefore, the ADF-test was set to include both 

a constant and a trend term when testing stationarity on the level data showing a trend. The 

REER variables and all the first differenced data was tested with only a constant since no trends 

were to be found by visual inspection. In Table 3, the results of the ADF-test can be seen. If 

only one variable is insignificant, then the assumption (Stock and Watson, 2015) that non-

stationary level variables become stationary when first difference is calculated, is used as a 

basis for including these countries into further tests. This, as can be seen in Table 3, occurred 

in the demand for import equations for Bangladesh and Guinea-Bissau and in the export 

demand equations for Bolivia and Nicaragua. Another assumption made is that if a variable is 

close to significance, i.e. significant at the 10% (*) level, as the reversed REER in the import 

demand function of Bangladesh, it is considered stationary. These two assumptions follow the 

literature (Bahmani-Oskooee & Niroomand, 1998).  

 

The level data was (in almost all cases) found non-stationary at level and stationary after 

calculating first differences, I(1). Among the import demand variables, the test identified three 

import demand equations with more than one variable not stationary after calculating the first 

difference. These three equations, belonging to Bolivia, Democratic Republic of Congo and 

Nicaragua, were therefore excluded from further tests.  
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Table 3. 

 

Table 3: Augmented Dickey-Fuller Test

Country X Y* REER M Y 1/REER

Bangladesh

Level -3.76(**) -2.02 -2.37 -2.07 -0.51 -1.62

First di↵. -8.57(***) -4.55(***) -3.58(**) -4.79(***) -2.00 -2.92(*)

Bolivia

Level -3.56(*) -2.47 -2.19 -2.39 -2.63 -2.65(*)

First di↵. -4.20(***) -4.72(***) -2.07 -3.08(**) -2.50 -1.34

Burkina Faso

Level -2.87 -2.47 -1.58 -3.15 -2.21 -1.57

First di↵. -5.47(***) -4.72(***) -4.51(***) -6.07(***) -6.31(***) -6.22(***)

Chad

Level -2.43 -2.47 -1.89 -1.76 -1.98 -1.68

First di↵. -5.13(***) -4.55(***) -5.42(***) -6.10(***) -5.69(***) -5.42(***)

Dem.R. Congo

Level -1.38 -2.06 -3.24(**) -1.97 -1.03 -3.20(**)

First di↵. -5.19(***) -4.55(***) -5.79(***) -1.66 -1.63 -3.15(**)

Gabon

Level -1.76 -2.47 -1.19 -1.69 -2.43 -1.20

First di↵. -8.00(***) -4.55(***) -6.90(***) -8.40(***) -5.60(***) -6.90(***)

Gambia

Level -0.94 -2.06 -0.90 -3.03 -3.93(**) -0.91

First di↵. -5.29(***) -4.72(***) -3.78(***) -6.79(***) -7.05(***) -5.10(***)

Ghana

Level -2.90 -2.47 -4.27(***) -3.10 -2.61 -4.27(***)

First di↵. -5.99(***) -4.55(***) -4.85(***) -4.00(***) -4.67(***) -4.16(***)

Guinea-Bissau

Level -1.80 -2.12 -3.18(**) -2.68 -2.38 -1.82

First di↵. 8.04(***) -4.55(***) -6.05(***) -2.73(*) -3.12(**) -1.90

Madagascar

Level -3.35(*) -2.47 -2.41 -3.08 -2.52 -2.41

First di↵. -4.62(***) -3.56(**) -3.12(**) -7.40(***) -6.78(***) -5.32(***)

Mozambique

Level -2.94 -2.47 -1.87 -1.83 -4.90(**) -1.87

First di↵. -3.40(**) -4.55(***) -5.10(***) -5.87(***) -3.62(**) -5.10(***)

Nicaragua

Level -4.04(**) -2.02 -1.68 -3.02 -3.21 -1.68

First di↵. -2.03 -2.92(*) -2.66(*) -1.97 -1.61 -2.76(*)

Niger

Level -2.92 -2.06 -2.23 -1.47 -2.09 -2.23

First di↵. -5.87(***) -4.55(***) -6.59(***) -5.62(***) -5.44(***) -6.59(***)

Nigeria

Level -3.94(**) -2.47 -2.68(*) -1.97 -1.99 -2.68(*)

First di↵. -5.58(***) -4.55(***) -4.51(***) -5.42(***) -4.83(***) -4.51(***)

Notes: *, **, *** Marks rejection of the null hypothesis at 10, 5 and 1%

significance level. The data is tested with a constant with the exception

of level data on imports & exports volume and domestic & world GDP

which are tested including a constant and a trend term.
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5.2 Johansen Tests for Cointegration 
In Table 4, the results from the test for the number of cointegrating vectors can be seen. In the 

export demand equations, one cointegrating vector was found for five out of fourteen countries, 

the rest of the countries lacked cointegration. In the import demand equations, cointegration 

was found for six out of eleven countries, where five countries had one cointegrating vector 

and one country (Ghana) have two cointegrating vectors. All the equations with a lack of 

cointegration were excluded from further tests.      

 

Most of the countries had one of the two equations cointegrated (except Bangladesh who had 

both equations cointegrated). In the equations where no cointegration is found, no long-term 

equilibrium can be identified. In the case of Gambia and Nigeria, where no cointegration was 

found in neither the import- nor the export demand equation, the effect of a devaluation is 

uncertain and no inferences regarding the existence of the Marshall-Lerner condition can be 

made.  
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Table 4.  

 

Table 4: Johansen Tests for Cointegration

Trace statistic Max statistic

Null hypothesis r=0 r=1 r=2 r=0 r=1 r=2

Alt. hypothesis r>0 r>1 r>2 r>0 r>1 r>2

Bangladesh

(X) 41.36 4.31* - 37.05 4.09* -

(M) 41.89 12.63* - 29.26 12.63* -

Bolivia

(X) 42.31 15.19* - 27.12 15.17 0.02*

(M) - - - - - -

Burkina Faso

(X) 19.82* - - 9.90* - -

(M) 36.29 7.13* - 29.16 7.02* -

Chad

(X) 18.38* - - 13.41* - -

(M) 33.50 5.08* - 28.42 4.33* -

Dem. R. Congo

(X) 25.24* - - 18.49* - -

(M) - - - - - -

Gabon

(X) 26.93* - - 22.21 3.64* -

(M) 23.08* - - 15.05* - -

Gambia

(X) 9.87* - - 6.61* - -

(M) 27.58* - - 19.81* - -

Ghana

(X) 22.57* - - 15.72* - -

(M) 54.97 17.17 0.030* 37.80 17.14 0.030*

Guinea-Bissau

(X) 35.28 12.89* - 22.38 10.31* -

(M) 25.45* - - 16.12* - -

Madagascar

(X) 35.91 8.69* - 27.22 6.67* -

(M) 22.50* - - 14.24* - -

Mozambique

(X) 26.23* - - 15.76* - -

(M) 28.12* - - 22.19 5.85* -

Nicaragua

(X) - - - - - -

(M) - - - - - -

Niger

(X) 23.30* - - 17.32* - -

(M) 31.53 11.79* - 19.74 11.12* -

Nigeria

(X) 24.98* - - 20.67* - -

(M) 20.75* - - 13.80* - -

Notes: * Denotes acceptance of the null hypothesis. The critical value (5%)

for one cointegrating vector of the trace (max) statistic is 29.68 (20.97). two

cointegrating vectors 15.41 (14.07) and three cointegrating vectors 3.76 (3.76).

(X) state the exports demand function and (M) the imports demand function.
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5.3 Vector Error Correction Model 
 
In the equations where a cointegrating relationship was found, estimation of the cointegrating 

vectors can be made with the Johansen estimation procedure. The results of the test can be seen 

in Table 5, where X and M have been normalized, as can be seen by their value that is equal to 

one. Ghana, with two cointegrating vectors, was modelled but no interpretable results were 

found.  

Table 5. 

 
 

The export demand function, which includes X, Y* and REER, is in the three following columns 

after the first column, which lists the country tested. The vector might seem easy to interpret, 

but is a bit tricky and cannot be read as a normal linear regression. It is read and interpreted as 

follows (Bangladesh as an example): 

 

𝑙𝑛	𝑋	 =	– 56.20 + 3.549	𝑌∗	– 	0.208	𝑅𝐸𝐸𝑅 

 

A decrease in the REER (depreciation) by one percent will increase exports by 0.208% and a 

one percent increase in the foreign GDP will increase exports by 3.549%.  

 

The import demand function, consisting of M, Y and the inverted REER, is listed in the 

concluding three columns of Table 5. The vectors are read as in the export demand function, 

but with the inverted REER instead.  

 

Table 5: Johansen normalization restriction imposed

Country X Y* REER M Y 1/REER

Bangladesh 1 -3.549(***) 0.208 1 -0.425(***) 0.974(***)

Bolivia 1 -1.721(***) -0.407(***) - - -

Burkina Faso - - - 1 -1.226(***) 0.013

Chad - - - 1 -1.440(***) 0.817(***)

Gabon 1 -0.236 1.134(***) - - -

Guinea-Bissau 1 -3.147(***) -1.185(***) - - -

Madagascar 1 -1.378(***) -0.454(***) - - -

Mozambique - - - 1 -1.178(***) -0.294

Niger - - - 1 -1.370(***) 1.979(***)

Notes: *, **, *** Marks rejection of the null hypothesis

at 10, 5 and 1% significance level.
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The vector for Bangladesh import demand function is read and interpreted as follows:  

 

𝑙𝑛	𝑀 =	– 11.18 + 	0.425	𝑙𝑛	𝑌	– 	0.974	𝑙𝑛	
	1

𝑅𝐸𝐸𝑅 + 	𝜀 

 

A one percent increase in the 1/REER (depreciation since inverted) will decrease imports by 

0.974%. An increase by one percent in the domestic GDP, Y, increases the volume of imports 

by 0.425 percent. Since the constants does not add any economic interpretation they are 

omitted from analyses.  

 

5.3.1 The Compliance of the Marshall-Lerner Condition  

For the Marshall-Lerner condition to hold, the price elasticities must sum to a value greater than 

unity with the correct signs. Since all countries, except for Bangladesh, were found with only 

one of the two equations cointegrated, the resulting price elasticities from the Johansen 

normalization estimation must exceed unity with only one coefficient to fulfil the M-L 

condition. In the case where there is only one cointegrated vector, the price elasticity can be 

read directly from Table 5. If the elasticity, from either the columns REER or the inverted 

REER (1/REER) exceeds unity in a positive number, then the Marshall-Lerner condition is 

confirmed. As can be seen in the table, the condition holds for Gabon and Niger. A devaluation 

will, in the long-run, improve the balance of trade in these countries. In the case of Bangladesh, 

the two elasticities exceed one, but the export demand price elasticity lacks statistically 

significance and is therefore excluded. When only looking at the significant price elasticity 

from the import demand function, the M-L condition does not hold since the elasticity does not 

exceed unity.  

 

Some results that are notable are the price elasticities of export demand for Bolivia, Guinea-

Bissau and Madagascar. As earlier stated, a devaluation should increase the volume of exports 

but not necessarily strengthen the balance of trade due to the price effects that comes with the 

devaluation. In the case of these three countries, a devaluation is instead linked to a decrease in 

the volume of exports. The price elasticity of Mozambique is also notable, that a depreciation 

will marginally increase the demand for imports, but since it lacks statistical significance no 

further analysis will be made.  
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5.3.2 The Income Elasticities 

An increase in the domestic GDP, Y, results in an increased volume of imports, the elasticities 

are mostly high, exceeding unity and all significant. Bangladesh has the only income elasticity 

below unity and differs notably from the other countries coefficients.  

 

An increase in the foreign GDP, Y*, generates a greater volume of exports. The elasticities are 

high and statistically significant, except for Gabon, with a low elasticity and a lack of statistical 

significance. 
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6. Discussion 
 

6.1 Discussion approach 
Since the countries with a cointegrating relationship only had one of the two equations 

cointegrated (except for Bangladesh) the discussion will treat the two demand equations 

separately. The focus of the study, the impact of the exports composition to the price and 

volume effects of a devaluation, with the hypothesis of potential differences between labour- 

and capital-intensive industries, naturally put more weight on the exports than on the imports. 

Hence, the emphasis of the discussion is the exports. The three largest exports share of the 

countries with at least one of the two equations cointegrated can be seen in Table 6. 

Table 6.  

 
 

To categorise these industries as labour- or capital-intensive, a global industry measure of fixed 

assets to total assets and capital spending to total assets was used. This can be seen in table 7, 

which lists the industries within the countries in Table 6.   

Table 7. 

 
 

Table 6: Goods share of total exports (OEC, 2017)
Country Largest exports (1) % (2) % (3) % Sum %

Bangladesh Textiles 90 Footwear 3.1 Animal Prod. 1.6 94.7
Bolivia Mineral Prod. 64 Precious Metals 11 Foodstu↵s 7.4 82.4
Burkina Faso Precious Metals 73 Textiles 13 Vegetable Prod. 7 93
Chad Mineral Prod. 94 Vegetable Prod. 2.5 Textiles 1.6 98.1
Gabon Mineral Prod. 86 Wood Prod. 11 Precious Metals 1.1 98.1
Guinea-Bissau Vegetable Prod. 85 Animal Prod. 8.5 Wood Prod. 5.7 99.2
Madagascar Metals 27 Vegetable Prod. 25 Textiles 25 77
Mozambique Metals 37 Mineral Prod. 36 Foodstu↵s 8.4 81.4
Niger Chemical Prod. 48 Mineral Prod. 21 Vegetable Prod. 12 81

Table 7: Characteristics of industries
Industry Fixed Assets / Total assets Capital Spending / Total Assets

Oil/Gas (Production and Exploration) 72.80% 9.45%
Precious Metals 64.08% 8.04%
Metals/Mining 56.74% 5.11%
Chemical (Basic) 41.48% 4.66%
Total Market (without financials) 32.72% 4.10%
Farming/Agriculture 27.73% 4.07%
Food Processing 26.91% 4.19%
Apparel 20.87% 3.29%
Shoes 15.87% 2.24%

Notes: The data is compiled by Aswath Damodaranat at the Stern School of
Business at New York University.
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The total market average (excluding financial services) of fixed assets to total assets is, as can 

be seen in the table, 32.72%. The distance to the above chemical industry is distinct, and the 

gap below to the farming/agriculture industry is also evident and hence, this is set as the border 

for being categorised as capital- (above) or labour-intensive (below). The higher ranking of the 

industry and the higher concentration of an industry in a country, the more capital intensive the 

country is.  

 

The production, of the countries with estimated export demand equations, consists of both 

labour-and capital-intensive industries. The countries with the highest capital concentration are, 

as can be seen in Table 6 and 7, the export industries of Gabon and Bolivia which are, as in the 

study of Behar and Fouejieu (2016), based on oil. Madagascar have 27% of total exports in 

metals, 25% in vegetable products and 25% in textiles, adding up to 77% of total exports, 

making it a mix of labour and capital intensive industries. Guinea-Bissau has 85% of exports 

in vegetable products (cashew nuts), a farming industry (labour-intensive). The country with 

the lowest rank of capital concentration is Bangladesh, with exports based on 90% textiles 

(apparel), making it labour-intensive.  

 

6.2 Elasticity of Export Demand 
Gabon has the highest export demand price elasticity and after that follows a falling ranking 

which aligns with the ranking of the countries capital-intensity (statistically insignificant 

Bangladesh excluded). The difference between the coefficients of the capital-intensive Gabon 

and Bolivia is great though. Gabon answers in a positive way and fulfils the M-L condition and 

Bolivia’s response to a devaluation is negative. Bolivia is close to the rank of Madagascar which 

has a mix of the two industry structures. Labour-intensive Guinea-Bissau has by far the most 

negative response to a depreciation. 

 

These results are reversed to the stated hypothesis, which suggested that the capital-intensive 

economies, such as Gabon and Bolivia, would not respond to a devaluation to the same degree 

as labour-intensive countries. The arguments were, since producing at full capacity, no room 

for increased production volume would remain if the demand would increase due to a 

depreciation and that the price effects, therefore, would exceed the volume effects. This was 

also supported by earlier literature (Behar and Fouejieu, 2016). On the other hand, the labour-

intensive industries, with variable costs, were expected to be more flexible and thereby respond 

more positive to a devaluation. This was rejected by the results since none of the labour-
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intensive countries responded positively to a depreciation (again Bangladesh excluded). These 

results could be due to underlying factors that have occurred in the countries during the sample 

period. Since the data is annual, 1980-2015, it is a long period, this to get a large enough sample. 

Structural transformations with investments, conflicts and political tensions have been present 

in the countries studied. When the real effective exchange rate depreciates, it is linked to export 

volume decreases in most countries. This could be since occurrences, for example, political 

instability, might be the factor causing the depreciating currency. Such circumstances would 

probably not allow for a larger scale of production, but rather constrain the export volume.  

 

A way to improve the model would be to include variables which could account for such 

underlying factors. Data of this kind is not easily accessible though due to the measurement 

difficulties and poor data gathering in the least complex economies, and consequently, this is 

out of scope for this study. Another way around the problem could be to have a sample of fewer 

years and use quarterly or monthly data. More observations for a shorter time period could 

partially remove long-term structural changes in these economies, but might not give any 

different or more reliable results. To test the model with fewer years is not an option for this 

study though since there is again, to my knowledge, no such data publicly available.  

 

Another explanation to the majority of negative responses to devaluations of the undiversified 

economies can be found in the earlier mentioned study by Faini et al. (1992). The authors 

conclude that the LDCs, in general, compete with each other when it comes to exporting to the 

industrial countries. Therefore, when a single country among the LDCs devaluate, others 

follow, and the possible positive effects fade away. Although the countries in this paper are not 

all LDCs, seven out of the nine countries with estimated demand functions are LDCs and the 

two remaining countries, Bolivia and Gabon, are developing economies. Therefore, a weak 

assumption is that this trait of the LDCs can be applied to all the countries in the remaining 

sample. Thus, the negative effects of devaluations to the countries could also be due to 

competing devaluations among the undiversified economies, creating inelastic export demand.  

 

An increase of foreign GDP, Y*, is by economic theory expected to have a positive impact on 

the volume of exports and the results presented in this paper corresponds to the theory. The 

labour-intensive countries, Bangladesh and Guinea-Bissau, respond most positive to an 

increase in world GDP. A one percent increase in the Y* will result in an increasing export 

volume of 3.549% and 3.147%. The responses are close to double in the case of Guinea-Bissau 
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and more than double in the case of Bangladesh, to the country following in the ranking, capital-

intensive Bolivia. Madagascar, with a mixed industry, is ranked lower than Bolivia though and 

the country with the lowest rank is capital-intensive Gabon (statistically insignificant). This 

ranking, with the labour-intensive countries in the top, are almost the direct opposite to the 

ranking of the price elasticity of demand for export.  

 

An increase in the world GDP is obviously positive because it increases the demand for the 

goods produced. What could then explain the extra positive association between world GDP 

and export volumes in the labour-intensive economies? It could be that the labour-intensive 

countries, as stated in the hypothesis, are more flexible when adjusting to an increase in the 

aggregate demand due to lower capital costs, smaller size of investments and shorter time of 

completing capacity increasing investments. 

 

 
6.3 Elasticity of Import Demand 
Except for Gabon, Niger was the only country to fulfil the Marshall-Lerner condition. The price 

elasticity of the import demand function exceeded unity with a broad margin. The overall results 

confirm the concern by Lerner (1944) that the often-assumed positive effect on the balance of 

trade from a depreciation of the real effective exchange rate is a strong assumption. The 

undiversified economies are an extreme example though since their production is dependent to 

a single or a few goods.  

 

What separates Niger from the other countries? A more diversified domestic production should, 

as stated by Lerner (1944) and Behar & Fouejieu (2016), make the demand for imports more 

elastic since there are substitutes available. This could be why Niger fulfils the M-L condition 

and the others do not. The largest export good of Bangladesh, as can be seen in Table 6, is 

textiles which account for 90% of the total exports and for Chad, the exports consist to 94% of 

mineral products (crude petroleum). Niger does not reach those amounts even when summing 

the three largest export products.  

 

An increase in the domestic GDP, Y, was expected to increase the volume of imports. This is 

confirmed in every case; the elasticities are mostly high and all significant. 
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7. Conclusions 
The Marshall-Lerner condition is fulfilled for two out of nine countries in the final sample, 

these countries are Gabon (via the export demand equation) and Niger (via the import demand 

equation). Income elasticities are in all high and significant for undiversified economies. 

  

The comparison between capital- and labour-intensive countries suggests that capital-intensive 

economies respond more positive to a devaluation. The results, which were to the opposite of 

the hypothesis, are varying and suggests a negative impact on the export volume from a 

devaluation in most countries. This indicates that the real effective exchange rates of these 

countries are not the most critical issue when increasing the volume of exports. There are at 

least two reasons why the effect of depreciation in the currencies are weak or negative among 

most of the undiversified economies. First, if the depreciation is explained by a decision to 

devaluate by the Central Bank of a country, the effects tend to fade away, as concluded by Faini 

(1992), due to following devaluations from competing exporters. Second, the depreciating 

exchange rate could also be, as discussed, associated with deteriorating trade possibilities due 

to political tensions, conflicts, etc., which hold back the exports despite the depreciated 

currency.  

 

The structure of the export industry in undiversified economies shows tendencies of patterns 

for explaining the varying response of a devaluation to the balance of trade. These patterns do 

not seem intuitive though, and thus, for further research, it would be interesting to continue to 

examine the labour- and capital-intensive economies of this study individually with an effort to 

improve the model. This to see if the results are consistent or changing towards the hypothesis 

of this paper. A simple model based on Y, Y* and REER is possibly accurate for measuring 

trade elasticities in developed economies, with low trade barriers, political stability and strong 

institutions. The least complex economies, in terms of output, are complex to analyse though, 

and a simple model that might fit developed economies is likely insufficient.  
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Appendix 
 
Appendix 1: Descriptive statistics of logarithmic variables 
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Appendix 2: Plots of logarithmic variables 
2.1 Exports volume 

 
 

2.2 Imports volume 
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2.3 World GDP 

 
 

 

2.4 Domestic GDP 
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Table 1: Economic complexity ranking 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Economic complexity ranking (OEC, 2017)
Rank Country Largest export % of exp. Largest imports % of imp. LDC Data

112 Mozambique Metals 37 Machines 19 Yes Yes
113 Afghanistan Vegatable Products 69 Mineral Products 23 Yes No
114 Chad Mineral Products 94 Machines 26 Yes Yes
115 Sri Lanka Textiles 48 Transportation 23 No No
116 Bolivia Mineral Products 64 Machines 27 No Yes
117 Tanzania Precious Metals 24 Mineral Products 48 Yes No
118 Gabon Mineral Products 86 Machines 24 No Yes
119 Gambia Wood Products 43 Textles 24 Yes Yes
120 Burkina Faso Precious Metals 73 Mineral Products 25 Yes Yes
121 Guinea Mineral Products 39 Machines 19 Yes No
122 Ethiopia Vegatable Products 55 Machines 27 Yes No
123 Turkmenistan Mineral Products 92 Machines 33 No No
124 Iraq Mineral Products 99 Machines 24 No No
125 Tajikistan Metals 31 Machines 16 No No
126 Niger Chemical Products 48 Transportation 29 Yes Yes
127 Ghana Precious Metals 41 Machines 21 No Yes
128 Nicaragua Textiles 29 Machines 18 No Yes
129 Sudan MIneral Products 55 Machines 16 Yes No
130 Cambodia Textiles 64 Textiles 25 Yes No
131 Somalia Animal Products 89 Vegetable Products 35 Yes No
132 Laos Mineral Products 26 Machines 21 Yes No
133 Angola Mineral Products 94 Machines 30 Yes No
134 Madagascar Metals 27 Mineral Products 20 Yes Yes
135 Dem. R. Congo Metals 66 Machines 24 Yes Yes
136 Haiti Textiles 89 Textiles 21 Yes No
137 Myanmar Mineral Products 41 Machines 23 Yes No
138 Rep. Congo Mineral Products 74 Machines 26 No No
139 Bangladesh Textiles 90 Textiles 26 Yes Yes
140 Nigeria Mineral Products 94 Machines 22 No Yes
141 Guinea-Bissau Vegatable Products 85 Foodstu↵s 19 Yes Yes
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Table 2: Lag-order selection 

 


