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Abstract 

The empirical evidence of the impact of remittances on the equilibrium real exchange rate of fixed exchange 

regime countries, like the CFA Franc Zone remains inconclusive. To the extent that remittance inflows have the 

most important macroeconomic effect on recipient country’s equilibrium real exchange rate; and to the extent 

that remittances to CFA countries continue to grow; the question as to the impact of remittance inflows on the 

stability of the CFA Franc regime remain an urgent empirical issue. This paper employes panel data for 14 

countries (2000 – 2022), a dynamic specification equation along with the generalized method of moments 

technique to investigate the fundamental determinants of fluctuations in the real exchange rate (RER) and estimate 

the magnitude of misalignment. Regressing the real exchange rate determinants along with worker remittances in 

a pair wise method against the RER misalignment suggests evidence of remittances causing the Dutch Disease 

problem in CFA Franc Zone countries but the resulting impact on the equilibrium real exchange rate found are 

marginal. We also find that aid does not have Dutch Disease effects in CFA Franc economies, consistent with 

numerous prior studies but we found that policies implemented following covid-19 contributed significantly to 

the misalignment of the real exchange rate. Finally, our findings also reveal strong persistent effects of 

misalignments in the CFA Franc Zone economies, which could be partly attributed to the notably slow speed of 

adjustment of the equilibrium real exchange rate to its long-run equilibrium in these economies, especially 

following shocks like the 2008-2009 financial crisis and the recent covid-19 pandemic.  

 

The implications of these findings are firstly that, policymakers in CFA Franc Zone economies need not worry 

about the impact of remittances, expected to continue to grow, on the goal of achieving sustainable external trade 

balance and maintaining a stable fixed exchange regime. Secondly, further research needs to try to uncover the 

mechanics driving the persistent effects of misalignments of the equilibrium real exchange rate in CFA Franc 

economies, as an understanding of those drivers could contribute to stability of the fixed regime, in a world of 

increasing domestic and external shocks. 
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1. Introduction 

 

Remittances to developing countries have continued to grow and are fast becoming a major source of capital 

inflows into these economies, exceeding foreign direct investment and development assistance. Although 

remittance to CFA Franc Zone countries during 2000-2022 only averaged 3.12 percent of GDP, they have grown 

to over 12 percent of GDP in countries like Guinea Bissau. Defined as “periodic, unrequited, private, nonmarket 

transfers between residents of different countries, workers’ remittances4 are records of current transfers by 

migrants who are employed in, and considered a resident of, the countries that host them,” (IMF, 1993). They 

normally involve persons related to one another and increase with worsening economic conditions in the recipient 

country, thus counter-cyclical and irreversible in nature. Worker’s remittances to developing countries have 

traditionally served to support consumption (e.g., Beja, 2011; Oberai & Singh, 1980; and Durand et. al., 1996) 

and residential investment (e.g., Alderman, 1996; and Adams, 1998) and also to boosts government revenue 

through both direct and indirect taxation. Ultimately, the impact of remittances on an economy depends on how 
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those remittances are utilized; whether to finance consumption or asset accumulation and whether the goods 

demanded are in the traded or nontraded sectors.  

 

As far as sub-Saharan African (SSA) economies are concerned, the empirical evidence of the impact of 

remittances on the equilibrium real exchange rate (henceforth, ERER), particularly whether such inflows have 

Dutch disease effects on the recipient economies, is inconclusive. The first strand of literature finds evidence of 

the Dutch disease effect, concluding that remittances may not be helpful in promoting the goal of maintaining 

sustainable external trade balance in selected SSA economies, although these studies agree that remittances do 

have short term welfare benefits in the recipient economies. Studies in the strand have included notably, Ratha & 

Moghaddam (2020); Combes et al., (2011); Amuedo-Dorantes & Pozo, (2004); Lartey et al., (2008); Opoku-Afari 

et al., (2004); Bourdet & Falck, (2006); Acosta et al., (2009); Okodua & Olayiwola, (2013); Roy & Rahman, 

(2014); and Olubiyi, (2014), who find evidence of the Dutch disease effect on SSA and developing countries5 

although those effects generally tend to vary from country to country (see notably, Nikas & Blouchoutzi, 2014). 

The country-specificity nature of remittances effects on the ERER poses empirical challenges for studies that 

relied on time series methods of analysis. We follow Combes et al., (2011) by utilizing panel data analysis of 

CFA Franc countries, allowing for sufficient observations and consequently, more sample variability, less 

collinearity, more degrees of freedom, and therefore more accurate inferences.  

 

Another strand of literature suggests that there is either no (or weak) evidence of remittances6 appreciating the 

equilibrium real exchange rate7 or the opposite effect of remittances (and grants) depreciating the ERER, (see 

notably, Mongardini & Rayner, 2009; Sy & Tabarraei, 2010; Ouattara & Strobl, 2004; Ojapinwa & Nwokoma, 

2018; Rajan & Subramanian, 2005; Berg et al., 2007; Lane & Millesi-Ferretti, 2004; Li & Rowe, 2007; Ogun, 

1995; Sackey, 2001; and Lee, Haaker & Singh, 2008). Our concern with this second strand of literature is two-

fold: first, with the exception of Lee, Haaker & Singh, (2008), a majority of these studies focus primarily on 

grants (with aid  surpassing the data) not remittances. Second, following Chami et al., (2008), it matters how 

remittances are measured; previous studies have included migrant transfers classified as “re-classification of 

assets” and employee compensation in international organizations in their measures of workers’ remittances, 

which do not exactly fit into the conventional understanding of remittances, thus affecting the results of whatever 

estimations made. We rectify that measurement issue by employing the definition proposed by the IMF (2003) as 

described in Chami et al. (2008).  

 

The impact of remittances on fixed exchange regime economies, particularly those of CFA Franc Zone countries 

have not yet been fully understood, especially in regard to their potential overall stabilizing effects on fixed 

exchange regimes. An influential study by Singer (2010) found evidence of remittances increasing the likelihood 

for developing country policy makers to adopt or maintain fixed exchange rates, due to remittance’s ability to 

mitigate the political costs of lost monetary policy autonomy and also serve similarly to cross-border government 

transfers that allow the domestic economy to adjust to a fixed exchange rate. Further, as Conrad et al., (2018) 

have shown, remittances represent a sizable inflow of foreign exchange which could help insulate countries with 

fixed exchange regime from shortages in foreign reserves thereby contributing to the stability of fixed exchange 

regimes, although they find that increases in the tax rate reduces the impact of the remittance multiplier. 

 

In the context of the above literature, an empirical investigation of the potential impact of remittances on the 

stability of the CFA Franc Zone, which has been in existence for over 80-years, warrants consideration. More so, 

given the data suggesting that remittances to the CFA Franc Zone, would continue to grow over the foreseeable 

future. Also, scholars and policymakers in the CFA Franc Zone would be interested in understanding the effects 
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of remittances on their fixed exchange rate regime, particularly whether those behaviors suggested by Singer 

(2010) continue to be relevant. In this paper, we propose to empirically investigate the impacts of remittance 

inflows to CFA Franc countries on the stability of the exchange regime, particularly, on the propensity of 

misalignment of the equilibrium real exchange rate in these countries during 2000-2022. 

 

A cursory look at the data in Figures 1-3 suggests that a clear pattern of overvaluation of the real effective 

exchange rate (REER) with growth in remittances in Cameroon, Cote d’Ivoire, and Togo.  

 

 

 

 

Figure 1: Cameroon: Remittance vs Actual and Equilibrium REER, during 2000-2022 

 
 

Figure 2: Cote d’Ivoire: Remittance vs Actual and Equilibrium REER, during 2000-2022 

 
 

Figure 3: Togo: Remittance vs Actual and Equilibrium REER, during 2000-2022 

 
 

2. Why Remittances matter for the Equilibrium Real Exchange Rate  
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One of the most important macroeconomic effects of remittance inflows is on a recipient country’s equilibrium 

real exchange rate, Chami et. al., (2008:69). Their impacts on an economy depends on a number of factors namely: 

whether the remittances are utilized to finance consumption or asset accumulation and whether the goods 

demanded are in the traded or nontraded sectors and also whether remittances are taxed and how the government 

utilizes those revenues.  

 

In the most simplified model8, remittances flow into a country to finance household consumption of both tradable 

and non-tradable goods, which in turn increases the demand for nontraded goods. The higher demand for 

nontraded goods must be met by an increase in the production of such goods, which requires a reallocation of the 

fixed aggregate supply of labor from traded goods production to nontraded goods production. But for the 

reallocation of labor from the traded goods sector to the nontraded goods sector to happen, the prices of nontraded 

goods must rise relative to prices of traded goods, in order to attract labor away from the traded goods sector –a 

phenomenon described as real exchange rate appreciation. Likewise, government taxation of remittances could 

lead to real exchange rate appreciations if the government spends most of the tax revenues on nontraded goods. 

To the extent that remittances primarily serve in consuming nontraded goods, and to the extent that the elasticity 

of substitution in production between traded and nontraded goods is smaller, the resulting real exchange rate 

appreciation would be greater. However, if the government allocates the additional revenue to public spending 

on traded goods, and assuming that government’s consumption of traded goods has no effect on household utility 

functions or on firm’s production functions, then the increase in remittances would have no effect on the domestic 

economy. On the contrary, if the government saves all or most of the remittance tax revenues, households behave 

consistent with Ricardian equivalence, by raising their consumption by the amount of the increase in remittances, 

which causes real exchange rate appreciations but in scenarios where the country implements a fixed exchange 

regime that will also contribute to the stability of the fixed peg by boosting foreign reserves. Conrad et al., (2018) 

argue that remittances represent a sizable inflow of foreign exchange but increases in the tax rate reduces the 

impact of the remittance multiplier.  

 

3. Data and Methodology 

The data for this study is primarily from the World Bank World Development Indicator database (WDI) and the 

Federal Reserve (Saint Louis) Economic Data (FRED) which spans from 2000 to 2022 for the 14 countries that 

make up the CFA Zone. Table 1 presents a descriptive statistic of the variables included in the models: real 

effective exchange rate (REER), aid inflow/GDP (AID), broad money/GDP (M2, i.e. money supply), government 

spending/GDP (GS), investment spending/GDP (INVEST), remittance/GDP (REMIT), trade openness (TRADE 

OPEN) and terms of trade (TOT). The highest remittance to the zone is 12.58% of GDP received by Guinea 

Bissau, with a low of 0.04 percent received by Congo Republic and a mean of 3.12 percent for the region. The 

top three recipients of remittance in terms of GDP are Guinea Bissau, Senegal, and Togo. In dollar value, the data 

reports Senegal with the highest remittance at 2.7 billion dollars in 2021. 

 

Table 1: Descriptive Statistics 

Variable Observations Mean Minimum Maximum 

REER 251 104.35 81.02 171.00 

AID 251 633.47 -10.92 2908.35 

M2 251 24.64 6.55 53.11 

GS 251 13.69 7.12 22.79 

INVEST 251 21.18 5.88 81.02 

REMIT 251 3.12 0.04 12.58 

Remittance(dollars) 251 304.06 0.81 2740 

TRADE OPEN 251 61.20 30.37 156.86 

TOT 251 130.16 21.40 229.48 
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Particularly important to the ordinary least square analysis is the suitability of the data to generate unbiased results. 

Therefore, several diagnostic tests are performed on the data to identify potential problems. The first test is for 

multicollinearity which is common in independent variables that tend to be correlated and according to Greene 

(2003) could overestimate the regression results and render it unsuitable for inference. Anderson and Tathan 

(2006) suggest that multicollinearity exists if the correlation between two variables is above 0.9.  Table 2 presents 

the correlation results for the variables used in the models. The highest correlation is 0.5962 (59.62%) between 

money supply and remittance and the lowest is 0.0034 (0.34%) between government spending and remittance. 

Since all the correlation values are less than 0.9, we can conclude that the multicollinearity problem is not inherent 

among the variables.  

 

Table 2: Correlation Statistics 

Variable REER AID M2 GS Invest Remit Trade open TOT 

REER 1        

AID -0.2469 1       

M2 -0.2469 0.1917 1      

GS 0.0389 0.2074 0.1248 1     

INVEST -0.0965 0.0602 0.1076 0.3297 1    

REMIT -0.0821 0.0926 0.5962 0.0034 -0.1805 1   

TRADE OPEN 0.0903 -0.2792 0.0258 0.1222 0.5155 -0.15692 1  

TOT -0.1959 0.2398 0.0158 0.3211 0.51437 0.3621 0.3396 1 

 

The baseline model for this analysis specifies a dynamic panel reduced form equation to first determine the factors 

that cause movements in the real exchange rate: 

𝑅𝑖𝑡 = β0 + ∑ β𝑋𝑖𝑡 + 𝐸𝑖𝑡

𝑛

𝑖=1

         (1) 

 

where Rit is the dependent variable REER, β0 is the intercept term,  β represents the coefficient 

estimates for the independent variables,  Xit is a vector of fundamental macroeconomic variables 

[AID, M2, GS, INVEST, TRADE OPEN and TOT] that determine the equilibrium real effective 

exchange rate, and εit is the error term. Since the panel data is balanced, Equation 1 was estimated 

as a fixed effects model using OLS as suggested by Zafar (2005). The fixed effects approach 

assumes that the differences in the individual countries can be captured by the intercept term – 

i.e., the intercept term is allowed to vary for each country, but the slope coefficients are constant 

across countries. (Gujurati, 2003:640). 

 

To evaluate the validity of the fixed effects model, the likelihood test and F-test were applied, 

and both rejected the null hypothesis of redundant fixed effects as evident in the relatively large 

t-statistics and zero p-values reported on Table 3. Although the model specification tests suggest 

no misspecification errors, the Durbin Watson value and R- Square are quite low at 1.35 and 0.32, 

respectively. The Durbin Watson value of less than 1.5 exhibits the presence of autocorrelation. 

Heteroskedasticity is also a major concern when panel data is used (Brooks 2014). The Breusch 

Pagan test suitable for panel data was applied to test for this problem and it was significant at the 

1% level suggesting that the error terms may be incorrectly specified. Furthermore, an evaluation 

of the data for cross sectional dependence was conducted using the Pesaran test.  The results 



which are reported on Table 3 produced a statistic of 54.79, significant at the 1% level, rejecting 

the null hypothesis of cross-sectional dependence in the residuals.  

 

Table 3 Model Specification, Autocorrelation, Cross Sectional Dependence and 

Heteroscedasticity Tests 

Test Statistic Probability 

Fixed effects model: 

Likelihood test. 

Null: Redundant fixed 

effects 

51.42 0.000 

F – Test 

Null: Constants are 

homogenous and thus 

should vary 

5.27 0.000 

Heteroscedasticity: 

Breusch-Pegan LM Test 

629.73 0.0000 

Autocorrelation: Dubin 

Watson Test 

1.35 n/a 

Cross Sectional 

Dependence  Pesaran’s Test 

54.79 0.0000 

 

Of the five latter diagnostic tests performed to assess the data and model specifications, two failed 

to produce the desired results. We find evidence of heteroscedasticity and autocorrelation which 

suggests that the error terms could be correlated over time due to commonalities. The problems 

of autocorrelation and heteroskedasticity renders OLS generated coefficients inefficient and 

therefore not suitable for estimating equation 1. To circumvent the problem of biased and 

inconsistent coefficient estimates, Ouattara and Strobl (2004) suggest the use of Arellano and 

Bond’s (1991) generalized method of moments (GMM) estimator and a lagged value of the 

dependent variable. And so, in this paper we used the GMM method with White cross section 

instrument weights and lagged dependent variable as shown in equation 2 below. This improved 

the Durbin Watson statistics to 1.86 and also the R-Squared from 0.32 to 0.67.  

 

𝑅𝑖𝑡 = 𝐵0 + ∑ 𝐵𝑋𝑖𝑡 + 𝛿𝑅𝑖𝑡−1 + 𝐸𝑖𝑡

𝑛

𝑖=1

         (2) 

  

Next, to derive the long run values for the macroeconomic variables, we used the Hodrick – 

Prescott filter to decompose the independent variables ( Xit and Rit-1) into permanent and 

transitory components. Equation 3 presents all the independent variables including the lagged 

dependent variable as Xit: 

 

𝑋𝑖𝑡 = 𝑋𝑝𝑖𝑡 + 𝑋𝑡𝑖𝑡 + 𝑅𝑝𝑖𝑡−1 + 𝑅𝑡𝑖𝑡−1           (3) 
  



        

Inserting equation 3 into equation 1 we get 

𝑅𝑖𝑡 = 𝐵0 + ∑ 𝐵𝑋𝑝𝑖𝑡

𝑛

𝑖=1

+   ∑ 𝐵𝑋𝑡𝑖𝑡 + 𝐸𝑖𝑡

𝑛

𝑖=1

     (4) 

 

 

Then we used the estimated coefficient values B̂ of the reduced form equation (2) and multiplied 

them with the permanent components Xpit of the  independent variables to estimate the equilibrium 

REER (R*it) for each year. [ i.e., we solved equation 5 below using the estimated coefficients and 

the long run values of the explanatory variables) 

 

𝑅∗
𝑖𝑡 = ∑ B̂𝑋𝑝𝑖𝑡 + 𝐸𝑖𝑡

𝑛

𝑖=1

         (5) 

 

 

Combining equation 5 into equation 4 implies that: 

R𝑖𝑡 = 𝑅∗
𝑖𝑡 + ∑ B̂𝑋𝑡𝑖𝑡 + 𝐸𝑖𝑡

𝑛    

𝑖=1

       (6) 

 

The advantage of using model (5) to estimate the equilibrium REER is that it allows the dependent 

variable R*it to change as the macroeconomic variables Xit change. We then estimated 

misalignment as the difference between the real effective exchange rate Rit and the estimated 

equilibrium real exchange rate R*it. 

 

𝑀𝑖𝑠𝑖𝑡 = 𝑅∗
𝑖𝑡 − R𝑖𝑡         (7) 

 

Where a positive value = currency overvaluation and negative = currency undervaluation. 

 
 

4. Results 

 

Table 4: Regression Results of the determinants of the REER in the CFA Zone (2000-2022) 

Variable Model 1 Model 2 plus remit  

Aid -0.0053*** 0.001  

Broad Money (M2) -.2939* -0.292*  

Government Spending 0.3706* 0.117  

Investment -.0738 -0.368*  

Terms of Trade 0.0785* 0.0987*  

Trade openness -.0329 -0.082  

Covid – 19 -3.338** -1.852  



Remittance  -0.007***  

Lagged Dependent variable 0.5281* 0.270*  

    

R-Squared 0.67 0.49  

    

Significance level: *= 1%; ** 5% and *** 10% 

 

Table 4 model 1 reports the relationship between the actual real effective exchange rate and some fundamental 

macroeconomic variables. It shows that increases in aid inflow, money supply, investment, trade openness and 

covid-19 pandemic policies appreciate the real effective exchange rate. In contrast, government spending, terms 

of trade and the prior period’s (lagged) real effective exchange rate depreciate the real effective exchange rate. 

Interestingly, the most variations on the real effective exchange rate are caused by increases in money supply and 

covid-19 policies (overvaluation); government spending and the lagged REER (depreciation). Interestingly, Table 

4 model 2 reveals that remittances appreciate the real exchange rate of the zone, although the effect is marginal. 

 

Next, Ratha and Moghaddam (2020) note that previous empirical studies have scantly addressed the side effect 

of remittances on the RER partly because of insufficient data for a rigorous econometric analysis. But over the 

last few years, consistent data on workers remittances have been made available.  Therefore, to fill the gap in the 

literature, we investigate the impact of worker remittances and the RER determinants in causing misalignment by 

regressing them in a pair wise method (one variable at a time) against the estimated misalignment from equation 

7. The results are reported on Table 5 below. 

 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1Remit𝑖𝑡 + β2Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                                                           (8𝑎) 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1Remit𝑖𝑡 +  β2Aid𝑖𝑡 + β3Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                                       (8𝑏) 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1 …, β2…,
+ β3M2𝑖𝑡  + β4Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                                          (8𝑐) 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1 …, β2…,
β3 …, +β4GS𝑖𝑡  + β5Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                                      (8𝑑) 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1. ., β2…,
β3 …, β4. .,+ β5Invest𝑖𝑡 + β6Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                          (8𝑒) 

𝑀𝑖𝑠𝑖𝑡 = β0 + β1. ., β2…,
β3 …, β4. .,+ β5. .,+  β6TOT𝑖𝑡 + β7Mis𝑖𝑡−1 + 𝐸𝑖𝑡                                 (8𝑓) 

𝑀𝑖𝑠𝑖𝑡 = β0 + β1. ., β2…,
β3 …, β4. .,+ β5. .,+  β6. .,+ β7Trade open𝑖𝑡 + β8Mis𝑖𝑡−1 + 𝐸𝑖𝑡      (8𝑔) 

𝑀𝑖𝑠𝑖𝑡 = β0 +  β1. ., β2…,
β3 …, β4. .,+ β5. .,+  β6. .,+ β7. .,+ β8Covid19𝑖𝑡 + β9Mis𝑖𝑡−1 + 𝐸𝑖𝑡 (8ℎ) 

 

 

 

Table 5: Regression Results of Remittance on the Stability (Misalignment) in the CFA Zone ( 2000-2022) 

Variable Model 

8a 

Model 8b Model 8c Model 

8d 

Model 

8e 

Model 

8f 

Model 

8g 

Model 8h 

Remittance 0.004*** 0.006*** 0.003 0.003 0.005 0.005 0.005 0.007*** 

Aid  -3.07E-05 -0.001 -0.001 -0.002 -0.002 -0.003 -0.001 

Broad 

Money (M2) 

  0.136*** 0.108 -0.006 -0.001 0.046 0.933 

Government 

Spending 

   0.251 0.252 0.232 0.177 0.437 

Investment     0.380* 0.378* 0.388* 0.391 

Terms of 

Trade 

     -0.008 -0.021 -0.029 

Trade 

openness 

      0.087 0.018 

Covid – 19        4.927* 



Lagged 

Dependent 

variable 

0.737* 0.726* 0.617* 0.620* 0.595* 0.596* 0.591* 0.572* 

         

R-Squared 0.79 0.79 0.78 0.78 0.78 0.77 0.78 0.80 

Significance level: *= 1%; ** 5% and *** 10% 

 

Our findings reported on table 5 suggest evidence of remittances causing the Dutch Disease problem in CFA 

Franc Zone countries, but the resulting misalignments of the equilibrium real exchange rate found are marginal. 

We also find that aid does not have Dutch Disease effects in CFA Franc economies, consistent with numerous 

prior studies but we found that policies implemented following covid-19 contributed significantly to the 

misalignment of the real exchange rate. Finally, our findings also reveal strong persistent effects of misalignments 

(i.e. prior-year misalignments having lasting impacts), in CFA Franc Zone economies, which could be partly 

attributed to the notably slow speed of adjustment of the equilibrium real exchange rate to its long-run equilibrium 

in these economies, especially following shocks like the 2008-2009 financial crisis and the recent covid-19 

pandemic. 

 

 

4. Conclusion 

The implications of these findings are firstly that, policymakers in CFA Franc Zone economies need not worry 

about the impact of remittances, expected to continue to grow, on the goal of achieving sustainable external trade 

balance and maintaining a stable fixed exchange regime. Secondly, further research needs to try to uncover the 

mechanics driving the persistent effects of misalignments of the equilibrium real exchange rate in CFA Franc 

economies, as an understanding of those drivers could contribute to stability of the fixed regime, in a world of 

increasing domestic and external shocks.  
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