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Abstract 
 

This paper investigates the sources of fluctuations in real effective exchange rates in six 
sub-Saharan African countries, i.e., Burundi, Ghana, Lesotho, Malawi, Nigeria, and South 
Africa. We constructed a structural vector autoregression (SVAR) model to analyze the sources 
that have driven the fluctuations in real effective exchange rates since the early 1990s. Though 
much of the existing literature relies on bilateral exchange rates, this paper uses the effective 
exchange rate of each country. The effective exchange rate reflects a country’s international 
competitiveness. An analysis of the sources behind fluctuations in the real effective exchange 
rate can therefore help us understand the international competitiveness of a country in greater 
depth. To the best of our knowledge, this study is the first to use this approach for the analysis 
of exchange rate fluctuations in sub-Saharan Africa. Our empirical results show that real 
shocks play a dominant role in driving real exchange rate fluctuations. This suggests that a 
flexible exchange rate may be preferable as the exchange rate regime in the countries studied.  
 
 
1. INTRODUCTION 
 

Since the pioneering research by Blanchard and Quah (1989), the structural vector 
autoregression (SVAR) model has been widely used in empirical research 
macroeconomics. Blanchard and Quah (1989) develop a bivariate VAR model in which 
real GNP is affected by aggregate supply shocks and aggregate demand shocks. Aggregate 
supply shocks (productivity shocks) are assumed to have permanent effects on real GNP, 
while aggregate demand shocks are assumed to have only temporary effects on real GNP. 
Blanchard and Quah (1989) identify aggregate supply shocks and aggregate demand 
shocks from VAR estimations with these restrictions imposed, then analyze how each type 
of shock affects real GNP based on impulse response and forecast error variance.   
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Bayoumi and Eichengreen (1992) and Lastrapes (1992) apply the concept of the 
SVAR model to evaluate the sources behind real and nominal exchange rate fluctuations. 
Bayoumi and Eichengreen (1992) analyze exchange rate fluctuations using the Blanchard 
and Quah (1989) approach. They distinguish between supply shocks and demand shocks 
by assuming that the former have permanent effects whereas the latter have no effects 
whatsoever. Their empirical results for G-7 countries indicate that the shift from the 
Bretton Woods system of pegged exchange rates to the post-Bretton Woods float can be 
explained by a modest increase in the cross-country dispersion of supply shocks.  

Lastrapes (1992) carries out a similar analysis for six industrialized countries from 
1973 to 1989. He identifies two types of structural disturbance, nominal shocks and real 
shocks, with the restriction that the former has no long-run impact on the real exchange rate. 
His results indicate that real shocks account for the major part of both real and nominal 
exchange rate fluctuations in six industrialized countries, i.e., the United States, Germany, 
the United Kingdom, Japan, Italy and Canada.  

This type of research is further developed by Enders and Lee (1997), Dibooglu and 
Kutan (2001), and Chowdhury (2002). Enders and Lee (1997) decompose real and 
nominal exchange rate movements into the components induced by real and nominal 
factors over the period from 1973 to 1992. They find that nominal shocks have minor 
effects on the real and nominal bilateral exchange rates of the Canadian-US, Japanese-US, 
and German-US currencies. Dibooglu and Kutan (2001) use the SVAR model to 
decompose real exchange rate and price movements into those attributable to real and 
nominal shocks, on the assumption that nominal shocks are neutral in the long run. Using 
monthly data from 1990 to 1999 for Hungary and Poland, they find that real exchange rate 
movements in Poland are influenced mainly by nominal shocks, while those in Hungary are 
influenced mainly by real shocks. Chowdhury (2002) investigates sources behind the 
fluctuations in the real and nominal US dollar exchange rates of six emerging market 
economies (Chile, Colombia, Malaysia, Singapore, South Korea, and Uruguay) by 
decomposing the exchange rate series into stochastic components induced by real and 
nominal factors. His results indicate that real shocks dominate nominal shocks for the 
exchange rate series examined.1 

This paper seeks to empirically analyze the sources of real exchange rate movements 
of six sub-Saharan African countries, i.e., Burundi, Ghana, Lesotho, Malawi, Nigeria and 
South Africa. To the best of our knowledge, this study is the first to use this approach for 
an analysis of exchange rate fluctuations in sub-Saharan Africa. We construct a bivariate 
SVAR model for each country in order to assess the relative importance of real shocks and 
nominal shocks. The SVAR decomposition implies that (i) real shocks can be expected to 
influence real and nominal exchange rates in the long run, while (ii) nominal shocks 
cannot be expected to have a long-run impact on real exchange rates. Though much of the 
existing literature relies on bilateral exchange rates, this paper uses the effective exchange 
rate of each country.2 The effective exchange rate reflects a country’s international 
competitiveness in terms of its foreign exchange rates. This form competitiveness cannot 
be understood by simply examining the individual exchange rates between the home 
country currency and the currencies of other countries. An analysis of the sources behind 
the fluctuation of the real effective exchange rate therefore helps us understand the 
international competitiveness of a country overall. Our empirical results show that real 
shocks play a dominant role in driving the movements of real exchange rates in the six 
countries studied.      

                                                      
1  Also see Clarida and Gali (1994) and Rogers (1999). 
2  Dibooglu and Kutan (2001) also use the effective exchange rate for empirical analysis. 
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2. DATA 
 
The data are taken from the International Financial Statistics (IFS) of the International 
Monetary Fund (IFM). We use the nominal effective exchange rate and real effective 
exchange rate of six sub-Saharan African countries, i.e., Burundi, Ghana, Lesotho, Malawi, 
Nigeria, and South Africa. The empirical analysis is carried out using monthly 
observations from January 1990 to July 2003. The log of the nominal effective exchange 
rate ( te ) and the log of the real effective exchange rate ( tre ) are used in the empirical 
analysis. Figure 1 shows the movements of real and nominal exchange rates for each 
country. 

The augmented Dickey-Fuller (ADF) tests (Dickey and Fuller, 1979) is used to test 
for the presence of a unit root for each variable in the univariate representations of the log 
of the nominal effective exchange rate and the log of the real effective exchange rate. The 
auxiliary regression for the unit root test is given as follows: 

 
(1) 1 1
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where tz  are optional exogenous variables that may consist of a constant, or a constant 
and a time trend; , , ( 1,2, , )i i pδ α β = L  are unknown parameters to be estimated; and 

tu  is assumed to be white noise.  
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The ADF test is based on the conventional t − ratio for α : 
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where α̂  is the estimator of α  and ˆ( )SE α  is the standard error of α̂ . If the null 
hypothesis ( 0α = ) is accepted, ty  has a unit root whose variance increases with time and 
approaches infinity. If the null hypothesis ( 0α < ) is rejected, ty  is a (trend-) stationary 
series. The lag length ( p ) of augmented terms in equation (1) is chosen using the Schwarz 
Bayesian criterion (SBIC). 

As Table 1 clearly shows, the null hypothesis of a unit root is not rejected at 
conventional significance levels for either the real or nominal exchange rate in any of the 
six countries. For the first difference for each variable, the null hypothesis of a unit root is 
rejected at the conventional significance level in every country. These results are robust to 
the specification of the auxiliary regression. Thus, each te  and tre  is found to be 
integrated of order one, i.e., the I(1) series.  
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Figure 1 Real Exchange Rate and Nominal Exchange Rate 

 
(a) Burundi  
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(b) Ghana 
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Figure 1 (continued) 
 
(c) Lesotho 
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(d) Malawi 
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Figure 1 (continued) 
 
(e) Nigeria 
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(f) South Africa 
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Table 1 Unit Root Tests 
 

(a) Burundi 
Variable Specification Test Statistic p-value 

    
tre  Const and Trend -1.669  0.761  

 Const -1.372  0.595  
te  Const and Trend -1.456  0.841  
 Const 1.837  1.000  
treΔ  Const and Trend -14.725  0.000  

 Const -14.676  0.000  
teΔ  Const and Trend -12.322  0.000  

 Const -11.563  0.000  
 
 

(b) Ghana 
Variable Specification Test Statistic p-value 

    
tre  Const and Trend -1.812  0.695  

 Const -1.278  0.639  
te  Const and Trend -2.269  0.448  
 Const 0.230  0.974  
treΔ  Const and Trend -9.276  0.000  

 Const -9.305  0.000  
teΔ  Const and Trend -8.639  0.000  

 Const -8.638  0.000  
    
    

(c) Lesotho 
Variable Specification Test Statistic p-value 

    
tre  Const and Trend -2.545  0.307  

 Const -1.333  0.614  
te  Const and Trend -2.669  0.251  
 Const -0.680  0.848  
treΔ  Const and Trend -9.210  0.000  

 Const -9.238  0.000  
teΔ  Const and Trend -8.961  0.000  

 Const -8.993  0.000  
    

Note: In the “Constant and Trend” specification, the auxiliary regression includes both a 
constant term and time trend. In the “Constant” specification, the auxiliary regression includes 
a constant term only.   
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Table 1 (continued) 
 

(d) Malawi 
Variable Specification Test Statistic p-value 

    
tre  Const and Trend -2.893  0.168  

 Const -2.335  0.162  
te  Const and Trend -2.544  0.307  
 Const -0.783  0.821  
treΔ  Const and Trend -9.257  0.000  

 Const -9.285  0.000  
teΔ  Const and Trend -8.181  0.000  

 Const -8.205  0.000  
    

 
(e) Nigeria 

Variable Specification Test Statistic p-value 
    
tre  Const and Trend -1.923  0.638  

 Const -1.861  0.350  
te  Const and Trend -2.785  0.205  
 Const -1.295  0.631  
treΔ  Const and Trend -11.995  0.000  

 Const -12.032  0.000  
teΔ  Const and Trend -12.121  0.000  

 Const -12.141  0.000  
 

(f) South Africa 
Variable Specification Test Statistic p-value 

    
tre  Const and Trend -2.732  0.225  

 Const -1.414  0.574  
te  Const and Trend -2.667  0.252  
 Const -1.110  0.711  
treΔ  Const and Trend -8.981  0.000  

 Const -9.014  0.000  
teΔ  Const and Trend -8.767  0.000  

 Const -8.786  0.000  
    

Note: In the “Constant and Trend” specification, the auxiliary regression includes both a 
constant term and time trend. In the “Constant” specification, the auxiliary regression includes 
a constant term only.   
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3. EMPIRICAL ANALYSIS 
 
Following the methodologies of Lastrapes (1992), Enders and Lee (1994), Dibooglu and 
Kutan (2001), and Chowdhury (2004), we start with the bivariate SVAR model. Consider 
the following infinite-order vector moving average (VMA) representation: 
 
(4) ( )t tx C L εΔ = . 
 
Here, L  is a lag operator, Δ  is a difference operator, [ , ] 't t tx re eΔ = Δ Δ  is a (2 1× ) 
vector of endogenous variables, and , ,[ , ] 't r t n tε ε ε=  is a (2 1)×  vector of structural 
shocks with covariance matrix Σ . The error terms can be interpreted as real shocks ( ,r tε ) 
and nominal shocks ( ,n tε ). We assume that the structural shocks have no 
contemporaneous correlation and are not autocorrelated. This implies that Σ  is a 
diagonal matrix.  

To implement the econometric methodology, we need to estimate the following 
finite-order VAR model: 
 
(5) [ ( )] t tI L x u− Φ Δ = . 
 
Here, ( )LΦ  is a finite-order matrix polynomial in the lag operator and tu  is a vector of 
disturbances. If the stationarity condition is satisfied, we can transfer equation (5) to the 
VMA representation  
 
(6) ( )t tx A L uΔ = , 
 
where ( )A L  is a lag polynomial.  

Equations (4) and (6) imply a linear relationship between tε  and tu : 
 
(7) 0t tu C ε= . 
 
Here, 0C  is a 2 2×  matrix defining the contemporaneous structural relationship among 
two variables ( tu  and tε ) that need to be identified for the vector of structural shocks 

tε  to be recovered from the estimated disturbance vector tu . We need four parameters to 
convert the residuals from the estimated VAR into original shocks that drive the behavior 
of the endogenous variables. Of these four parameters, only three are given by the 
elements of 0 0 'C CΣ = . We therefore need another identifying restriction to obtain the 
fourth. Blanchard and Quah (1989) propose the use of economic theory to impose these 
restrictions. An additional restriction is imposed on the long-run multipliers, while the 
short-run dynamics are freely determined. The restriction is written as follows: 
 
Assumption: Nominal (monetary) shocks do not have a long-run impact on the real 
exchange rate. 
 

The long-run representation of equation (4) can be written as follows, 
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(8) 
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Here, 0 1 2(1)C C C C= + + +L  are long-run multipliers of the SVAR (long-run effect 
of tε  on txΔ ). The long-run multiplier 12C  is assumed to be equal to zero, which 
makes the matrix (1)C  upper triangular.  
  
 
4. EMPIRICAL RESULTS 
 
The Akaike Information Criterion (AIC) is used to choose the optimal lag length of VAR 
in the empirical analysis. VAR(1) was found to be appropriate for Burundi; VAR(2), for 
Ghana, Malawi, Nigeria, and South Africa; and VAR(5), for Lesotho.  

Figure 2 illustrates the impulse response functions of the real and nominal exchange 
rates to one standard deviation in each of the structural shocks over a horizon from 1 to 36 
months. As the figure clearly shows, real shocks lead to permanent increases in the real 
exchange rate. Nominal shocks have smaller effects and leave the long-run real exchange 
rate unaffected, as imposed by long-run restrictions. The impact of a nominal shock on the 
real exchange rate fully disappears within about a year, suggesting that nominal rigidities 
in these countries are only temporary. Figure 2 also demonstrates that a real shock leads to 
a persistent increase in the nominal exchange rate. A nominal shock is associated with a 
permanent increase in the nominal exchange rate. Enders and Lee (1997) find that a real 
shock induces a jump in the real and nominal rates of nearly the same magnitude. Our 
results are consistent with the results for most cases. 

Next, we use forecast error variance decompositions to shed light on the sources 
behind real exchange rate fluctuations. Impulse responses are useful for assessing the 
signs and magnitudes of responses to specific shocks by revealing the dynamic effects. 
Variance decomposition, meanwhile, serves well in measuring the relative importance of 
shocks to the system. Table 2 shows the percentages of forecast error variance attributable 
to real and to nominal shocks in the model for each variable.  

Real shocks account for 97.445 percent, 89.888 percent, 99.120 percent, 98.888 
percent, 98.730 percent, and 93.042 percent of the variance in the real exchange rate of 
Burundi, Ghana, Lesotho, Malawi, Nigeria, and South Africa, respectively. Nominal 
shocks account for 2.555 percent, 10.112 percent, 0.880 percent, 1.112 percent, 1.270 
percent, and 6.958 percent of the variance in the real exchange rate of Burundi, Ghana, 
Lesotho, Malawi, Nigeria and South Africa, respectively. These results imply that real 
shocks explain a substantial amount of the variance in the real exchange rate of each 
country. Other existing evidence also generally suggests that real shocks are important in 
explaining real exchange rate movements (Lastrapes, 1992; Enders and Lee, 1997; 
Dibooglu and Kutan, 2001; and Chowdhury, 2004).   
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Figure 2 Accumulated Impulse Responses 
 
(a) Burundi  
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Figure 2 (continued).   
 
(c) Lesotho 
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(d) Malawi 
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Figure 2 (continued).   
 

(e) Nigeria 
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 (f) South Africa 
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Table 2 Forecast Error Variance Decomposition 
 

(a) Burundi: VAR(1) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 98.819 1.182 48.996 51.004 
3 months 97.447 2.553 49.001 50.999 
6 months 97.445 2.555 49.001 50.999 
9 months 97.445 2.555 49.001 50.999 
12 months 97.445 2.555 49.001 50.999 
18 months 97.445 2.555 49.001 50.999 
24 months 97.445 2.555 49.001 50.999 
36 months 97.445 2.555 49.001 50.999 
     
     
(b) Ghana: VAR(2) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 90.981 9.019 54.607 45.393 
3 months 90.926 9.074 53.160 46.840 
6 months 90.096 9.904 53.018 46.982 
9 months 89.921 10.079 53.007 46.993 
12 months 89.893 10.107 53.006 46.994 
18 months 89.888 10.112 53.005 46.995 
24 months 89.888 10.112 53.005 46.995 
36 months 89.888 10.112 53.005 46.995 
     
     
(c ) Lesotho: VAR(5) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 99.717 0.283 94.134 5.866 
3 months 99.662 0.338 93.911 6.089 
6 months 99.241 0.759 93.676 6.324 
9 months 99.136 0.864 93.496 6.504 
12 months 99.124 0.876 93.481 6.519 
18 months 99.120 0.880 93.477 6.523 
24 months 99.120 0.880 93.477 6.523 
36 months 99.120 0.880 93.477 6.523 
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Table 2 (continued) 
 

(d) Malawi: VAR(2) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 99.998 0.002 81.670 18.330 
3 months 98.963 1.037 81.716 18.284 
6 months 98.891 1.109 81.663 18.337 
9 months 98.888 1.112 81.658 18.342 
12 months 98.888 1.112 81.658 18.342 
18 months 98.888 1.112 81.658 18.342 
24 months 98.888 1.112 81.658 18.342 
36 months 98.888 1.112 81.658 18.342 
     
     
(e) Nigeria: VAR(2) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 99.343 0.657 92.080 7.920 
3 months 98.743 1.257 91.282 8.718 
6 months 98.731 1.269 91.016 8.984 
9 months 98.730 1.270 90.964 9.036 
12 months 98.730 1.270 90.957 9.043 
18 months 98.730 1.270 90.956 9.044 
24 months 98.730 1.270 90.956 9.044 
36 months 98.730 1.270 90.956 9.044 
     
     
(f) South Africa: VAR(2) 
 Real Exchange Rate Nominal Exchange Rate 
Horizon Real Shock Nominal Shock Real Shock Nominal Shock 
     
1 month 94.688 5.312 82.103 17.897 
3 months 93.797 6.203 82.948 17.052 
6 months 93.061 6.939 82.599 17.401 
9 months 93.042 6.958 82.587 17.413 
12 months 93.042 6.958 82.587 17.413 
18 months 93.042 6.958 82.587 17.413 
24 months 93.042 6.958 82.587 17.413 
36 months 93.042 6.958 82.587 17.413 
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Real shocks account for 49.001 percent, 53.005 percent, 93.477 percent, 81.658 
percent, 90.956 percent, and 82.587 percent of the variance in the nominal exchange rate 
movements in Burundi, Ghana, Lesotho, Malawi, Nigeria, and South Africa, respectively. 
Nominal shocks account for 50.999 percent, 46.995 percent, 6.523 percent, 18.342 percent, 
9.044 percent, and 17.413 percent of the variance in the nominal exchange rate 
movements in Burundi, Ghana, Lesotho, Malawi, Nigeria, and South Africa, respectively. 
The contribution of nominal shocks to the fluctuations of the nominal exchange rate is 
confirmed to be relatively large, particularly in Burundi and Ghana. The forecast error 
variance decompositions for the variations in the nominal exchange rate suggest that 
although real shocks account for much of the movement in the nominal exchange rates of 
many countries, the nominal shocks also play a large role. The relative importance of 
nominal shocks in explaining nominal exchange rate movements is consistent the data 
from Lastrapes (1992), Enders and Lee (1997), Dibooglu and Kutan (2001), and 
Chowdhury (2004). 
 
 
5. CONCLUSION 
 

This paper investigates the sources behind the fluctuations of the real effective 
exchange rate in six sub-Saharan African countries, i.e., Burundi, Ghana, Lesotho, Malawi, 
Nigeria, and South Africa. We construct a bivariate SVAR model to analyze the sources 
behind the fluctuations of the real effective exchange rate and identify the dynamics and 
forces that have driven these fluctuations since the early 1990s. The sources underlying 
the movements of real effective exchange rate are crucially important to understand, given 
that the real effective exchange rate reflects the performance and competitiveness of an 
economy.  

Our empirical results show that real shocks play an important role in driving the 
movements of real exchange rates in the six countries studied. These results for 
Sub-Saharan Africa are consistent with those for developed countries (Lastrapes, 1992; 
Enders and Lee, 1997). Our empirical evidence shows that real shocks play the dominant 
role in driving the movements of real effective exchange rates. This suggests that a 
flexible exchange rate may be a preferable exchange rate regime in the sub-Saharan 
African countries studied.  
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