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Abstract: This paper examines the extent and speed of exchange rate pass-through to inflation in 

countries of the proposed West African monetary zone. Using monthly data starting from 2000:01 - 

the year the monetary zone was proposed – to 2011:12 and utilising impulse response and variance 

decomposition functions within a vector autoregressive framework, the paper finds that exchange 

rate dynamics have a direct impact on headline inflation in these countries. The results show 

varying degrees of the extent and speed of exchange rate pass-through to headline inflation that 

policy makers need to mindful of in the proposed monetary union. The extent of pass-through is 

highest in Ghana and lowest in Nigeria. Also, except for Ghana where pass-through persisted, it 

died down in 12 months in the other member countries. Variance decomposition shows that the 

relative importance of exchange rate dynamics in explaining domestic prices is higher for Guinea 

and Ghana and those prices are largely driven by their dynamics among members of the proposed 

monetary zone. 
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1. Introduction 

A group of six countries in West Africa are working towards the establishment by 2015 of a 

common central bank and the launching of a monetary union, the West African Monetary Zone 

(WAMZ) with the Eco as its currency.
1
 Founded in 2000, the WAMZ includes relatively large 

economies such as Nigeria, Africa’s largest oil producer and small economies e.g. Gambia that 

depends heavily on peanut exports. The countries are also different in the degree of openness, of 

dollarization and of price control; the economies of Ghana and Nigeria are more linked to the world 

through trade and attracting foreign investments.  

Studies of exchange rate pass-through have generally rejected monetary models of exchange 

rate that assume a one-to-one relationship between changes in the exchange rate and changes in 

domestic consumer prices, especially in the short run. The presence of lags in the transmission of 

exchange rate shocks to domestic prices means there is only a limited effect on domestic consumer 

prices. Also the degree of exchange rate pass-through determines the sensitivity of trade flows to 

exchange rate shocks. A low exchange rate pass-through could mean a sluggish trade flow response 

which limits the balance of payments adjustment process. Differences in exchange rate pass-

through means differences in the balance of payment adjustment processes in the proposed member 

countries. 

This paper extends the literature relating pass-through to consumer prices by examining the 

behaviour of exchange rate pass-through, its extent and speed on domestic consumer price levels in 

                                                           
1 Gambia, Ghana, Guinea, Nigeria and Sierra Leone formed WAMZ in 2000. Liberia joined in 2010. 
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the proposed member countries and focuses on the potential for differences in pass-through and its 

implications for a common monetary and exchange rate policy to counteract the inflationary and 

trade implications of an exchange rate shock. 

This study like many exchange rate pass-through studies uses a vector autoregressive (VAR) 

approach that allows for endogeneity among variables. Because of the importance of ordering in a 

VAR, the paper conducts a sensitivity analysis for different alternative ordering of variables. 

Impulse response functions are used to analyse the impact of exchange rate shocks on domestic 

consumer prices. Empirical analyses of the impact of exchange rate pass-through have provided 

evidence of inter-industry and cross country differences.   

The paper is organised as follows: Section 2 reviews relevant empirical literature on exchange 

rate pass-through. Section 3 discusses the data and model estimation. The empirical results and 

conclusion are in Sections 4 and 5, respectively. 

2. Literature Review 

The literature on exchange rate pass-through reveals that most of the studies in this area are of 

developed economies and many tend to analyse pass-through to import prices of specific products 

and industries rather than the effects on aggregate price measures such as the consumer price index. 

More recent empirical literature has examined emerging economies but not much on sub Sahara 

Africa. This paper examines pass-through at the macro-level and would extend the literature on 

pass-through to sub Sahara Africa, particularly to the proposed WAMZ countries. 

Menon (1995) presents an overview of the empirical studies on industrialised economies, using 

models of OLS estimation techniques. He shows that exchange rate pass-through to be incomplete 

and varies significantly in these countries depending on the size and level of openness in these 

individual countries.  

Goldfajn and Werlang (2000) conclude that the degree of pass-through is significantly higher in 

emerging economies compared with industrialised countries. Their study which includes both 

industrialised and emerging countries also concludes that pass-through effects on consumer prices 

increase in time and peak after 12 months. This suggests pass-through analyses should have a time 

span of more than 12 months to study the impact on consumer prices. This paper looks at a period 

of 24 months which is the usual time span in the empirical literature on exchange rate pass-through 

studies. 

Frankel et al. (2005) contribute to the debate on the source of differences in exchange rate pass-

through. Using vector autoregressive (VAR) models they argue that countries with a larger 

proportion of multinational firms, smaller countries and developing countries tend to have higher 

exchange rate pass-through to domestic prices.
2
 Small countries experience higher pass-through 

compared with large countries because a large country’s reaction to domestic consumer price 

increases from exchange rate depreciation is a fall in local and possibly world demand and hence 

world prices. 

McCarthy (2000) investigates exchange rate pass-through on the aggregate level using import, 

producer and consumer prices in a VAR model for a number of industrialised countries. Like 

Menon (1995), he shows that pass-through tends to be positively correlated with the degree of 

openness.
3
  

                                                           
2  A higher exchange rate pass-through to consumer prices in developing countries may also be because 

markets are less competitive and firms have fewer hedging opportunities available. 
3 Country openness is measured by import as a proportion of total production. 
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The more a country is open to international trade, the more movements in exchange rates are 

ultimately transmitted to consumer prices through import prices. For countries in the proposed 

WAMZ with varying degrees of openness, there is potential for differences in pass-through. The 

implications of exchange rate pass-through heterogeneity for a common monetary and exchange 

rate policy that would seek to maintain low inflation and promote growth are the focus of this study. 

Studies that find evidence of cross country differences lead to the question of what the 

determinants of pass-through are. Taylor (2000), contributing to this, argues that low exchange rate 

pass-through is the result of a low inflationary environment. The rationale is that there is a positive 

relationship between the inflation level and its persistence and then a link between persistence and 

exchange rate pass-through. Intuitively, firms are reluctant to adjust their prices if inflation or the 

persistence of swings in the exchange rate is perceived to be volatile and temporary. 

There is therefore a link between exchange rate pass-through and the monetary policy 

environment. Monetary policies affect the extent and speed of the transmission of exchange rate 

swings to domestic consumer prices. Gagnon and Ihrig (2004), Choudhri and Hakura (2006), 

Akofio-Sowah (2009) and Razafimahefa (2012) all find significant pass-through differences 

between countries with credible anti-inflationary monetary policy and those that do not. Countries 

with credible monetary tools to combat inflation tend to have a lower exchange rate pass-through. 

Alagidede et al (2012) in their study on inflationary shocks in the proposed monetary zone find 

significant heterogeneity in inflation levels and persistence among countries. If the responsiveness 

of consumer prices to exchange rate shocks is positively related to inflation, then there is another 

reason to look out for a potential for differences in exchange rate pass-through. 

Similarities in the extent and speed of exchange rate pass-through and indeed similarities in the 

impact of any kind of macroeconomic shock is necessary in a monetary union. This is because 

member countries would have to abandon their independent monetary policy for a common 

monetary policy that has to respond to exchange rate shocks which may have significant 

heterogeneity in its impact. 

3. Data and Model Estimation 

The behaviour of exchange rate pass-through is estimated using monthly data from the 

beginning of 2000:01- the year WAMZ was founded- to 2011:12. Data is drawn from the 

International Monetary Fund’s international financial statistics database.
4
 

This study uses monthly average bilateral exchange rate against the US dollar as these 

developing economies are highly dollarized with floating exchange rate systems; the relative price 

of the US dollar in domestic currency is therefore an important variable in explaining price 

volatility in these economies. 

Also, the paper uses only consumer price index data as there are no available data on import 

prices. Inflation in the US is used as a proxy for price pressures or world inflation on these 

economies from the rest of the world. All variables are seasonally-adjusted and are used in a 

logarithmic scale. 

A standard VAR model as shown below is used in the analysis for all the proposed member 

countries, 

             

 

   

                                                                             

                                                           
4
 No available data on Liberia, data on Guinea and Sierra Leone start from 2004:01 and 2006:01 respectively. 
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Where        is a vector of endogenous variables,   and    denote a vector of constants and 

matrices of the autoregressive coefficients respectively and finally    is a vector of errors. The VAR 

model applied to the different countries as shown in equation 2 below; includes the US consumer 

price index, the nominal exchange rate and the domestic consumer price index. 

                                                                                  

Contemporaneous shocks to variables in a recursive identification scheme affect the 

corresponding variable and all other variables ordered after it but have no effect on those variables 

ordered before it. The ordering above assumes that a contemporaneous shock to US consumer 

prices affect both the nominal exchange rate and the domestic consumer price index. The nominal 

exchange rate precedes domestic consumer prices allowing for a contemporaneous impact of 

exchange rate swings to domestic consumer prices. This study also checks on the robustness of the 

model in terms of the identification scheme by doing sensitivity analysis using plausible 

alternatives. 

This paper seeks to investigate exchange rate pass-through with the data: first, it seeks to 

understand the extent of pass-through; and also the speed of pass-through to consumer prices; the 

relative importance of the variables for domestic prices and finally the potential for heterogeneity 

among proposed member countries and its implication. 

4. Empirical Results 

This section investigates exchange rate pass-through by the extent of pass-through and also the 

speed with which it impacts consumer prices and the potential for heterogeneity that may exist in 

these economies. It also seeks to explain the relative contribution of all the variables in this study to 

domestic price dynamics. 
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Figure 1 above shows inflation volatility in all five countries. Ghana and Guinea had relatively 

high volatility between 2000:01 and 2003:12 and between 2005:01and 2006:12 respectively. It also 

shows some evidence of convergence starting from 2006. With the exception of Guinea, all the 

proposed member countries had inflation rates below 21 per cent between 2008:01 and 2011:12.  

A question this paper seeks to answer is – by how much is exchange rate pass-through able to 

explain the inflation volatility in the individual countries of the proposed monetary zone. That is to 

find the extent and speed of pass-through of an exchange rate shock by using an impulse response 

framework to analyse equation 2 above. 

Stationarity tests in autoregressive time series models continue to receive considerable attention 

in econometric analysis. This paper uses the Augmented Dickey Fuller (ADF) and the Ng-Perron 

tests. The Ng and Perron (2001) test statistic avoids the power problems usually associated with 

traditional methods for testing unit roots by putting together modified versions of Phillips and 

Perron (1988), Bhargava (1986) and the point optimal statistic by Elliott, et al. (1996). 

Table 1 below shows the results of the unit roots tests for the proposed WAMZ countries. The 

null hypothesis in the ADF test is that the time series is non-stationary but in the Ng-Perron test, the 

null is that of stationarity.  

Table 1 Unit root tests for variables (Exogenous: Constant only) 

 Ng-Perron Test 

Proposed WAMZ 

Countries 
ADF Test MZ α MZ t MSB MPT 

Gambia 

  CPI 

  Exchange rate 

 

-1.502(-6.268
**

) 

-2.607(-8.580
**

) 

 

1.205 

0.406 

 

1.984 

0.428 

 

1.647 

1.053 

 

185.260 

67.596 

Ghana 

  CPI 

  Exchange rate 

 

-2.388(-4.813
**

) 

-1.681(-3.840
**

) 

 

1.212 

0.615 

 

2.289 

0.546 

 

1.889 

0.888 

 

241.871 

52.342 

Guinea 

  CPI 

  Exchange rate 

 

-1.760(-4.469
**

) 

-0.952(-5.157
**

) 

 

1.367 

0.788 

 

2.047 

0.575 

 

1.498 

0.730 

 

159.250 

38.867 

Nigeria 

  CPI 

  Exchange rate 

 

-1.542(-8.061
**

) 

-1.511(-8.386
**

) 

 

1.497 

0.688 

 

3.451 

0.502 

 

2.306 

0.729 

 

378.281 

38.070 

Sierra Leone 

  CPI 

  Exchange rate 

 

0.897(-4.819
**

) 

0.693(-7.436
**

) 

 

2.105 

1.938 

 

5.018 

1.569 

 

2.383 

0.810 

 

450.307 

56.746 

United States 

  CPI 

 

-0.701(-6.119
**

) 

 

1.370 

 

2.374 

 

1.733 

 

211.295 

Notes: 1. Values in parenthesis are the ADF t-Statistics for the variables in difference.  

            2. The ADF test accepts the null hypothesis of non-stationarity in levels. All the Ng-Perron tests 

reject the null hypothesis of stationarity at 5% in levels. 
**

 Rejects the null hypothesis of non-

stationarity in first difference at 5%. 

Values are compared with critical values for the ADF tests from Dickey and Fuller (1981) and 

for the Ng-Perron tests from Ng and Perron (2001). Test results for both tests and for all the 

countries involved show that the variables are non stationary in levels. The variables have to be 

differenced once to obtain stationarity; they are integrated of order 1. This suggests that shocks to 

the variables only have transitory effects and they will move back to equilibrium in the long run. 
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Starting with VAR (12) both the Akaike information criterion and Schwarz information 

criterion point to VAR (2) as the best description of the data for countries in the proposed zone. 

Causality tests confirm a causal relationship between exchange rate and consumer price index, and 

also between world inflation and exchange rate.
5
 Results of the VAR lag order selection and 

Granger causality tests are presented in Appendix Table. 

This paper uses the Johansen cointegration test to determine if the variables are cointegrated. 

The results of the test, specified without a trend confirms variables in all member countries have at 

least one cointegrating equation at the 5% level. An ADF test on the residuals also indicates the 

presence of cointegration. Having established that the variables are cointegrated, the short-run 

dynamics in each individual country model can be exploited using a vector error correction model 

(VECM).  

A VECM, a special form of the VAR for variables that are integrated of order 1 and that are 

themselves cointegrated. Choosing a VECM as opposed to a VAR in first difference, may result in 

misspecification if cointegration is weak. However this paper favours a VECM as the study not only 

focuses on short term dynamics but also finding the error correction term to explain equilibrium 

relationships between the variables in the long term. The error correction terms in Appendix Figure 

represent the short term response necessary to move the system back to long-run equilibrium. In the 

long-run this term is zero; however when there is a deviation from the long-run pass-through the 

variables adjust to partially restore the equilibrium relation. This adjustment process is fastest in 

Nigeria and lowest in Ghana. 

The impulse response functions from the estimated vector error correction models are used to 

analyse the extent and speed of pass-through in the proposed member countries.
6
 A high and fast 

exchange rate pass-through suggests that monetary policy may not do very much to stabilise real 

exchange rates as changes in nominal exchange rate is immediately reflected in domestic consumer 

prices. Table 2 below shows the extent and speed of pass-through due to a one-unit shock to 

nominal exchange rate which is a depreciation of the local currency.
7
 

Table 2 Extent and speed of exchange rate pass-through 

Proposed WAZM 

Countries 
6 months 12 months 18 months 24 months 

Gambia 

Ghana 

Guinea 

Nigeria 

Sierra Leone 

0.072 (94.74%) 

0.735 (51.98%) 

0.345 (112%) 

0.001 (50%) 

-0.063 (95.45%) 

0.076 (100%) 

1.163 (82.25%) 

0.312 (101%) 

0.002 (100%) 

-0.066 (100%) 

0.076 (100%) 

1.340 (94.77%) 

0.308 (74.97%) 

0.002 (100%) 

-0.066 (100%) 

0.076 

1.414 

0.308 

0.002 

-0.066 

 Note: The speed of pass-through is in parenthesises. 

With the exception of Sierra Leone where a 1% shock is associated with lower inflation, the 

rest saw an increase in inflation when there is a depreciation of the exchange rate. For Sierra Leone 

the data may seem to imply that local currency appreciation is associated with higher inflation, 

which is counter-intuitive but may be due to the its short sample period. 

The relatively high pass-through in Ghana may due to the large depreciation of the Ghana cedi 

against the US dollar over the sample period which may be the result of high degree of dollarization 

in the economy. Continuously large depreciation and high volatility lead to faster and more 

complete pass-through. 

                                                           
5 US consumer price index is used as a proxy for world inflation. 
6 See impulse response to an exchange rate shock in Appendix Figure. 
7 A one-unit shock is equivalent to 1 per cent innovation since the series are in logs. 
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Nigeria, the largest economy in the proposed WAMZ has the lowest exchange rate pass-

though, the extent of pass-through is almost negligible. A 1% depreciation in exchange rate 

increases inflation by 0.002% points in 24 months. The pass-through in 24 months for Gambia and 

Guinea are 0.08% and 0.31% respectively. 

The results of variance decomposition as shown below in Table 3, highlight the relative 

importance of the different variables in explaining domestic inflation. It shows how large a share of 

the variation in the different endogenous variables can be explained by stochastic shocks of the 

variable and other variables of the VAR. 

Table 3 Relative importance of the variables on domestic prices after 24 months 

Propose WAZM 

Countries 
World prices Domestic prices Exchange rate 

Gambia 

Ghana 

Guinea 

Nigeria 

Sierra Leone 

0.35% 

5.24% 

3.30% 

1.65% 

1.17% 

95.23% 

86.85% 

74.43% 

97.73% 

96.94% 

4.42% 

7.91% 

22.27% 

0.62% 

1.89% 

The largest effect from exchange rates on domestic consumer prices is in Guinea, which 

relatively also has highest inflation rate compared with the other proposed member countries. The 

effects from world prices on domestic consumer prices are also important in Ghana and Guinea. 

The largest share of variation in domestic consumer prices is explained by stochastic innovation in 

the variable itself. 

5. Conclusion 

This paper explores the model relating pass-through to consumer prices by examining the 

behaviour of exchange rate pass-through, its extent and speed on domestic consumer price levels in 

the proposed member countries of the WAMZ and focuses on the potential for differences in pass-

through and its implications for a common monetary and exchange rate policy to counteract the 

inflationary and trade implications of an exchange rate shock. 

Generally the study shows that changes in exchange rates have an impact on domestic 

consumer prices in the member countries that make up the proposed WAMZ. Pass-through is rapid, 

changes in exchange rates pass-through to domestic consumer prices very quickly, within the first 

12 months. The rapid reflection of exchange rate changes on prices may be due to large 

depreciations in local currencies against the US dollar and high exchange rate volatility as these 

countries are highly dollarized. In Ghana the pass-through is fast and complete over the sample 

period. The results from Sierra Leone seem counter-intuitive which it may be due to its short 

sample period, the fact that the country emerged from a decade of civil war in 2002 and the ongoing 

economic reforms. 

The extent of pass-through may be influenced by the size of the economy. Nigeria, which is by 

far the largest economy in the proposed monetary zone, larger than all the other economies put 

together has the least pass-through. Guinea, a country with the highest inflation rate in the proposed 

union has a fast but incomplete pass-through and only second to Ghana.
8
 The level of inflation may 

also be important in explaining the extent of exchange rate pass-through as argued in previous 

studies although there is no evidence from this study to support any correlation between inflation 

level and pass-through. 

                                                           
8 See Figure 1 on page 77. 
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The results of this study reveal an important implication in a common monetary union since 

members of the proposed union have significantly varying degrees of exchange rate pass-through. 

The question is: Would there be some convergence in the extent and speed of pass-through? How 

would Nigeria, the largest economy in the proposed union that also has the lowest exchange rate 

pass-through react to a monetary or exchange rate policy that seeks to strengthen the local currency 

but that also has the potential to slow the growth of exports in the region? This is important to 

policy makers in all monetary unions, more so a union of non- equal members. 

Results from the variance decomposition show that prices in the proposed member countries 

are largely driven by their own dynamics. It is not surprising that the largest share of variation in 

domestic prices is explained by changes in prices itself given that liberalisation in general prices 

happened in the 1990’s in these countries. Also, Appendix Figure shows that Nigeria adjusts 

relatively quickly to restore the equilibrium relation when there is a short term deviation from the 

long-run pass-through compared with the other countries. 
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Appendixes 

Appendix Table VAR lag order selection, vector error correction estimates 

and Granger causality tests 

Proposed 

WAZM 

Countries 

VAR 

lag 

order 

Error 

Correction 

Term 

 

Granger Causality Tests at 95% probability 

Gambia 2 -0.078 (0.018) Changes in exchange rate cause changes in CPI 

Ghana 2 -0.051 (0.022) Changes in US CPI cause changes in exchange rate 

Guinea 2 -0.099 (0.033) 
Changes in exchange rate cause changes in CPI; 

Changes in US CPI cause changes in exchange rate 

Nigeria 2 -0.115 (0.034) Changes in US CPI cause changes in exchange rate 

Sierra Leone 2 -0.078 (0.035) Changes in US CPI cause changes in exchange rate 

Note: Standard errors are in parenthesises. The error correction term represents the short-run response 

necessary to move the system back towards long-run equilibrium. 

 

Appendix Figure Impulse response to a 1% exchange rate shock 

 


