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ABSTRACT
This paper assesses the impact of pegging the CFA franc to the euro – at a fixed par-
ity – on real GDP per capita in the West African Economic and Monetary Union
(WAEMU) and the Central African Economic and Monetary Community (CAEMC) coun-
tries. Using a set of 35 annual country-level panel data from 1980 to 2019, we apply
the ’bias-corrected’ synthetic control estimators to create a ’synthetic country’ (a coun-
terfactual) for each treated CFA country. The counterfactual is a weighted average of
comparable countries that best reproduces the initial trends or characteristics of the
treated country before the treatment occurs. Except for Equatorial Guinea, which
shows a significant positive difference between its real GDP per capita and counterfac-
tual, our results suggest that, overall, there is no statistical evidence that real GDP per
capita has increased relative to what it would have been in the absence of the peg-
ging of the CFA to a hard currency following France’s accession to the eurozone.

IMPACT STATEMENT
The aim of this paper is to address the lack of relevant literature and empirical results on
the impact of the euro changeover on CFA zone economies, using the GDP per capita
indicator. This evaluation is interesting at least for two reasons. First, to strengthen the
debate with solid quantitative arguments, based on recent impact assessment techni-
ques, and to bridge the positions. Second, such an assessment could guide CFA zone
policymakers on appropriate choices, going beyond political-historical and/or strategic
reasons, rigorously considering the performance of their countries’ economies related to
the pegging of the CFA Franc to the Euro.
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1. Introduction

January 1, 1999, is considered a major event in the history of monetary regimes, and more specifically
for the countries of the CFA zones.1 The advent of the Euro, on this date and its entry into the world
market in 2002, changed the nature of the parity of the CFA- franc-FF; CFA- franc -Euro, from a national
currency to a multinational currency, shared by 11 and, twenty European countries now. The Euro
should be advantageous for the companies of the CFA franc zone since countries of the CFA zone have
easier access to all European economic and monetary union countries (lower exchange costs, larger mar-
kets etc… ) (Diallo, 2002; Silguy, 1999).

However, the debate on the exchange rate regime and macroeconomic performance is far from over
(Carmignani et al., 2008). The implications of the euro for the CFA zone economies are even less so, the
extent to which the euro contributes or not to the economic performance of member countries is an
ongoing economic question. Few research studies have addressed this issue. However, switching to the
euro poses several challenges to the CFA economic zone. This is particularly true given that the
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European Central Bank’s monetary policy is more restrictive than the Banque de France (Didier et al.,
2008) and the euro is a strong currency. Hadjimichael and Galy (1997), an early study on the issue,
shows that the shift in the currency peg from the French franc to the euro affects the economic per-
formance of CFA zone countries. According to Bolle (1997), during the 1970s, CFA zone countries experi-
enced gains in competitiveness thanks to the pegging of the CFA franc to the French franc. In contrast,
inadequate domestic economic policies, hampered by a strong French franc (between mid-1980 and
1993), had very negative results, leading to the devaluation of the CFA franc in 1994 (Coulibaly, 2014).
As a result, the weakness of the CFA zone’s economic performance is largely connected to the euro’s
overvaluation during this period (Klau, 1998).

In any case, high growth rates are expected for CFA zone countries due to an intensive trade market
with the European Economic Community (see Dearden, 1999; Hadjimichael & Galy, 1997). However, for
CFA zone economies, the main uncertainty is linked to the consequences of a strong euro, which could
undermine expectations following the switch of anchor currency (Zafar, 2005). To this end, a report of
the French Senate (2002) states that there is no comprehensive study to clearly state whether or not the
Franc CFA pegged to the Euro is an advantage or a drawback for member countries.

The main objective of this paper is to address the lack of relevant literature and empirical results on
the impact of the euro changeover on CFA zone economies, using the GDP per capita indicator. This
evaluation is interesting at least for two reasons. First, to strengthen the debate with solid quantitative
arguments, based on recent impact assessment techniques, and to bridge the positions. Second, such
an assessment could guide CFA zone policymakers on appropriate choices, going beyond political-histor-
ical and/or strategic reasons, rigorously considering the performance of their countries’ economies
related to the pegging of the CFA Franc to the Euro.

Thus, why should CFA zone countries keep the Euro as their anchor currency?
According to Irving (1999), the CFA zone is one of the three zones most likely to be affected by the

creation of the Euro. African countries in the franc zone have a fixed parity with partners that account
for more than half of their foreign exchange, and about 50% of trade between Europe and sub-Saharan
Africa comes from CFA zone countries. Pegging the CFA Franc to the Euro exposes the countries of the
Franc zone to the Euro-business cycle dynamics, and to possible monetary shocks from the European
Union, such a regime limits the monetary policy sovereignty of member countries of the CFA zone (Elu
& Price, 2008).

Some analysts argue that the CFA Franc’s peg to the Euro is a major factor impeding economic devel-
opment. ‘Fixed exchange rate for the CFA franc and monetary integration has led to unsustainable eco-
nomic losses for almost all those countries, without bringing the traditional gains that are normally
expected from economic unions. The countries of the [franc] Zone would therefore be better off if they
withdrew from the union and organized monetary integration on their own dependent upon willingness
budgetary and political policies’ (Monga, 1997, p.107).

In addition, supporters of the exit of African countries from the franc zone argue that overvaluation
of the currency arises from the pegging of the CFA Franc to strong currencies (the French Franc and
then to the Euro). The franc zone countries do not systematically perform better over time in terms of
growth, GDP per capita or the human development index. The peg to the euro is supposed to under-
mine the competitiveness of franc zone countries’ exports, and thus their growth. The link between the
real exchange rates of CFA franc zone countries and the euro is significant and nonlinear (Couharde
et al., 2013), the overvaluation of the CFA franc persisted after the 1994 devaluation, on average esti-
mated at 25% (Etta-Nkwelle et al., 2010), then when the euro appreciates vis-�a-vis the dollar, the CFA
franc also appreciates. This increases the price of exports, which are mainly raw materials, which are
accounted for in dollars. And thus, harm their international competitiveness and hence economic growth
(Nubukpo 2007, 2019). Despite these results, an analysis by Plane and da Piedade (2022) shows that the
CFA franc is not overvalued. Others assume that the peg to the Euro guarantees financial stability and
credibility for price stability (Feindouno et al., 2020). It is often suggested that the CFA zone’s members
benefit from lower inflation and enhanced fiscal discipline compared to similar developing countries,
particularly those in sub-Saharan Africa. These monetary and fiscal stabilities may explain the lengthy
lifespan of the CFA zone (over more than 60 years of history). However, it is far from being an optimal
monetary zone (Coulibaly & Davis, 2013).

2 A. DIALLO AND A. BA



The evolution of the money supply is matched to the real needs of the economy of the country and
inflation observed in the anchor currency. Inflation is controlled at low levels reducing economic uncer-
tainty, which has an impact on the profitability of investment, activity and the growth rate of domestic
product. The fixed exchange rate regime may be most appropriate for developing countries, which have
poorly developed financial markets, and whose economies are not stable enough to absorb the adverse
effect of exchange rate volatility. Thus, theoretically, when a suitable regime is adopted, it can promote
a better business climate and economic growth over time. Thus, Jakob (2016) argues that there is a posi-
tive and significant correlation between fixed exchange rates and GDP growth. Similarly, Elu and Price
(2008) assess a positive effect on growth for the period 1999–2007 for member countries of the CFA
zone. However, for Nubukpo (2019), monetary stability, low inflation, and the non-existence of exchange
rate risk have scarcely made a significant contribution to the development of franc zone countries.

The article seeks to move beyond the binary debate between defenders and detractors of the CFA
franc, which is largely due to differences in methods, specification and sampling. Indeed, from one point
of view to another, the relevance of the CFA franc’s peg to the euro needs to be carefully re-examined.

To do this, we need a reasonable counterfactual, that is, we need to know what would have hap-
pened in the CFA zone absent the Euro. To that end, we use ‘bias-corrected’ synthetic control estimators
proposed by Wiltshire (2021) to construct for each Franc CFA treated country its counterfactual as a
weighted average of comparable countries that best reproduces the initial trends or characteristics of
the treated country before the treatment occurs. The synthetic control method (SCM), besides being a
transparent way of choosing comparison countries, provides a more relevant comparison with the
treated unit than a single control unit (Abadie, 2021).

The contribution of each potential control to the construction of the counterfactual is explicit.
Despite the undeniable quality of the method, a major shortcoming remains. There is no consensus on
the choice of predictor variables used to estimate the weights that define the synthetic control. In prac-
tice, If different specifications lead to very different choices of the synthetic control, Ferman et al. (2020)
recommend cherry pick ‘statistically significant’ specifications.

We used a specification that relies among other things on the outcome variable lagged over three
key pre-treatment periods (beginning of the period, after the 1994 devaluation and just before the treat-
ment). Beyond efficiently solving the problem of choosing predictor variables, the specification, as we
will see later, confers several desirable properties of SCM. Any difference between the actual real GDP
per capita and its synthetic counterpart can be attributed to the CFA franc’s peg to the euro as a result
of France joining the Eurozone.

With the retained specification, in 12 of the 13 countries of the two studied CFA zones – the West
African Economic and Monetary Union (WAEMU) and the Central African Economic and Monetary
Community (CAEMC) – overall, we find that the peg of the currency to the euro did not significantly
boost the real GDP per capita. Only Equatorial Guinea, a CFA country for which studies show an under-
valuation of the exchange rate (Feindouno et al., 2020), benefited significantly from the peg to the euro
over the 2002–2019 period. These results corroborate previous studies (Jacquemot, 2018; Nubukpo,
2007) but also the debates on the fact that the stability of the CFA franc does not benefit user countries.
This article thus contributes to the debate on the possibility of re-anchoring the CFA franc. In other
words, making exchange rate management more flexible should be seriously considered. Such as pro-
posed by Gueye et al. (2019) pegging the CFA franc to a basket of international currencies to moderate
the magnitude of the covariation of its value with the euro.

In this controversial binary debate, our study is original. On the one hand, we address the pegging of
the CFA Franc to the Euro by country within each monetary union. This makes it possible to account for
the inter- and intra-union performance differences between the two monetary unions. Similarly, we high-
light the importance of credibility and show its inadequacy in ensuring the economic development of
countries in the CFA zone. On the other hand, the method used. The SCM is particularly relevant for
evaluating the CFA franc’s peg to the Euro for several reasons. The effect can be measured for each
country independently, allowing for potential heterogeneous effects across the sample. Significant dis-
parities across countries in the economic impacts of the CFA franc’s peg to the Euro would raise ques-
tions regarding the benefits of flexible or managed exchange rate regimes, and possibly challenge
policy coordination within the monetary union.
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The paper is organized as follows. Section 2 provides the literature review, section 3 a snapshot of
the economic situation of CFA countries members. Section 4 outlines the methodology and data.
Section 5 discusses experiments carried out. Section 6 presents the baseline results while the next sec-
tion, 7, checks their robustness. Section 8 makes the general discussion before the conclusion.

2. Literature review

Does the choice of exchange rate regime matter for growth? This is an old theoretical and empirical
concern. Theoretically, it is assumed that exchange rate pegging affects economic growth through the
channels of investment and productivity growth (Ghosh et al., 1996); however, the literature has been
far more precise and numerous on the relationship between an anchored exchange rate regime and
inflation, than on the latter’s relationship with economic growth. Few studies have addressed this ques-
tion (Bohm & Funke, 2001; Domac et al., 2004b). This is closely linked to the absence of any effect of
nominal variables on long-term growth (Levy-Yeyati & Sturzenegger, 2002), in that the expected result is
price stability. In line with Barro and Gordon (1983), an expansionary monetary policy; or an exchange
rate devaluation induces higher inflation without creating economic growth.

However, Levy-Yeyati and Sturzenegger (2002) show that there is a relationship between exchange
rate pegging and growth, but the sign of the relationship is ambiguous. With reduced political uncer-
tainty and lower interest rate variability, this type of regime fosters an environment conducive to
growth. Indeed, Bailliu et al. (2003) point out that the impact of a fixed exchange rate regime on growth
can be direct, through the effect on adjustments to shocks, or indirect, through investment, international
trade and the development of the financial sector. Consequently, with the CFA pegged to the Euro, CFA
zone economies can be directly or indirectly affected by the economic situation of countries using the
Euro, by a drop in exports and indirectly by pressure on commodity prices (Ehrhart & Jacolin, 2012).
Indeed, a stable exchange rate reduces uncertainty on relative prices, fluctuations in exports, and gov-
ernment revenues expressed in CFA that can raise exchange rates (Coulibaly, 2014).

Empirically, Ghosh et al. (2002) find no link between exchange rate regime and economic growth,
even after correcting for simultaneity bias. Moreno (2001) points out that a pegged regime is associated
with episodes of strong growth of real gross domestic product. These results differ from those of Levy-
Yeyati and Sturzenegger (2003) who observe that, for emerging and developing countries, the flexible
exchange rate regime produces weak growth effects. For industrialised countries, the exchange rate
regime has no effect. Similarly, Larra�ın and Parro (2003), using the de facto classification of Levy-Yeyati
and Sturzenegger (2005), in an analysis based on 147 non-industrialized countries from 1975 to 2000,
found that the floating exchange rate regime has led to a higher per capita growth rate and lower
growth volatility than other exchange rate regimes.

Klein and Shambaugh (2010) using a sample of 92 countries – 22 industrialized and 70 non-industrial-
ized – over the 1980–1999 period, highlighted that fixed exchange rates are associated with slower
growth in developing and emerging countries. In contrast, Rose (2011) with a sample of 178 countries
from 1974 to 2007, observes that economies with crawling peg regimes experience significantly faster
growth than those with fixed regimes. Obi et al. (2016) explored the relationship between exchange rate
regimes and output growth in Nigeria from 1970 to 2014. Their results reveal that a deregulated
exchange rate stimulates economic growth. Similarly, Guellil et al. (2017) examine the impact of
exchange rate regimes on economic growth in 38 developing countries from 1980 to 2013 based on
two types of exchange rate regimes: fixed and intermediate regimes according to Reinhart and Rogoff’s
classification. Beyond the positive relationship between the exchange rate regime and economic growth,
they show that the fixed exchange rate regime achieves the highest growth rates.

Furthermore, evidence from Ashour and Chen (2018) suggests that economic growth in fixed regimes
outperforms that in intermediate or flexible regimes. Conversely, Rao (2019) discusses the effects of
exchange rate regimes on growth in the BRICS countries (Brazil, Russia, India, China and South Africa).
The data used covers the period from 1970 to 2012. The author shows that fixed exchange rate regimes
were hardly associated with better growth performance. Frankel, Ma and Xie (2019) building on the
empirical approaches of Frankel and Wei (2008) and Frankel and Xie (2010), construct a new database
characterizing the de facto exchange rate regime for 145 countries throughout the post-Bretton Woods

4 A. DIALLO AND A. BA



period. Their results indicate significant effects of intermediate exchange rate regimes on economic
growth. De Almeida Cardoso and Vilela Vieira (2020) assess the effects of exchange rate regimes on
long-term economic growth for 82 countries between 1970 and 2009. Using the GMM estimation, the
authors report that countries with flexible and intermediate exchange rate regimes have higher growth
rates than those with fixed exchange rate regimes. In contrast, Dao and Nga (2020) use the exchange
rate database constructed by Reinhart and Rogoff (2004) and employ the Generalized Method of
Moments technique on unbalanced panel data to analyze the effect of the exchange rate regime on
economic growth in Asian countries (23 economies) from 1994 to 2016. Their results imply that a coun-
try with a less flexible exchange rate regime will have a higher growth rate.

Using panel data from five MENA countries (Algeria, Egypt, Jordan, Morocco and Tunisia) over
the1984–2019 period, Boucheta et al. (2021) carry out an empirical study on the existence of a link
between exchange rate regimes and economic growth. They highlight the positive impact of the flexible
exchange rate regime on economic growth. However, Alexis (2022) shows that developing countries
with a fixed exchange rate do better than other countries with other exchange rate regimes when it
comes to economic growth. In the same direction, Davis (2013), used the classification of de jure and de
facto regimes for 35 sub-Saharan African (SSA) countries from 1985 to 2009, after separating the effects
of membership of the monetary union from those arising from pegging to the CFA franc, concludes that
CFA zone countries outperform those outside the CFA zone.

3. The CFA Franc: more than 50 years of mitigated economic performance

Developing countries are generally characterized by a ‘fear of floating’, which raises the issue of the
choice of an exchange rate regime, and imposes a trade-off between credibility and flexibility. Given
their characteristics (high economic instability, high inflation, volatility of production), monetary strat-
egies are moving towards the establishment of currency areas and, in the long term, the implementa-
tion of a common currency for Africa. This trend in Africa is largely influenced by the relative stability of
the CFA zone2 (Coulibaly & Davis, 2013).

3.1. Inflation

Imported credibility is one of the critical arguments of the peg (in this case CFA-Euro), and in this sec-
tion, we will examine whether this peg has achieved price stability in the zone. To do this, we extracted
data on the inflation rate from 1980 to 2021 from the World Development Indicators (WDI). We compute
for WAEMU & CAEMC, the average inflation rate for each country, inflation variability, and CFA zone
average inflation for sub-periods 1980–2001 and 2002–2021.

Over the study period, 1980–2002, if one excludes Guinea-Bissau which joined the WAEMU zone only
in 1997, the average inflation for the zone is about 6.89%. Once Guinea-Bissau is included, average infla-
tion over the same period stands at 11.42%. And, over the 2002–2021 sub-period, the average inflation
rate in the zone is 2.62%. If Guinea-Bissau is included, the average inflation rate over the same period is
2.57%. Out of 8 countries in this group, 5 had an average inflation rate of less than 3.5% (Table 1 panel
A). For CAEMC, the average inflation for the zone is about 7.45% for the sub-period 1980–2002. Over
the 2002–2021 sub-period, the average inflation rate in the zone is 4.02% (Table 1, panel B).

For a comparative analysis, we have calculated the average inflation rate of a few similar non-CFA
zone countries (Table 2). The average inflation rate over the 2002–2021 period is 17.69%. For all coun-
tries, the average inflation rate is higher than 8%.

Inflation variability is also a good indicator of price stability (Appendices 1 and 2). During the sub-
period, 1980–2001, inflation variability is 2.14% and, from 2002–2021, it drops to 0.81% without Guinea
Bissau. At the same time, for CAEMC, the average inflation variability is 3.3% (1980–2001) and 2.08%
(2002–2021). For the non-Franc Zone group, the variability is about 5.02%. It is clear that, regarding infla-
tion, CFA countries outperform non-CFA countries. In other words, the CFA agreement appears to be
very effective in ensuring price stability and the credibility of low inflation (see Edwards & Savastano,
1999; Edwards 1993; Ghosh et al., 1996). We will now test whether the same is true for GDP per capita
within the zone.
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3.2. GDP per capita

In a sample of 74 countries, Jacob (2016) finds a positive and significant correlation between fixed
exchange rates and GDP growth. Similarly, Elu and Price (2008) find positive effects on growth for the
period 1999–2007 for member countries of the CFA zone. Following Feindouno et al. (2020), the fixed
exchange rate introduces more qualitative effects related to inclusive growth, which seems to protect
the poorest, whose well-being is not easily adjusted to inflation and macroeconomic instabilities. By
comparing the performance of the franc zone in terms of GDP per capita with that of countries non-
franc zone, authors note differences. It is widely accepted that CFA zone countries perform worse than
other countries outside the CFA zone in terms of economic performance.

For 2002–2021 (see Figure 1), the average GDP per capita growth for CAEMC, except 2004, decreased
drastically compared to WAEMU and The non-CFA countries. The mean annual GDP per capita growth
(Appendices 3 and 4) decreases from 1990–2001 to 2002–2021 about (–0.0071), confirming this
situation.

Table 1. CFA franc zone countries annual inflation rate (in percentage).
Panel A : WAEMU zone

Countries 1980–2021 2002–2021

Benin 10.0886 2.1809
Burkina Faso 4.0958 2.2932
Ivory Coast 10.1524 1.8367
Guinea-Bissau 43.1412 3.0340
Mali 6.9661 3.1876
Niger 6.4709 2.8754
Senegal 4.4760 1.8880
Togo 6.0303 3.7419
Average inflation for the WAEMU zone 11.4276 2.6297
Average inflation without Guinea-Bissau 6.8971 2.5720

Panel B : CAEMC zone

Countries 1980–2001 2002–2021

Cameroon 7.0840 1.8336
Central African Republic 6.5481 2.9473
Chad 5.2621 3.2273
Congo, Rep, 7.3655 5.9266
Equatorial Guinea 11.0392 6.8367
Gabon 7.4425 3.3846
Average inflation for the CAEMC zone 7.4569 4.0260

Source: Author’s calculation based on WDI data.

Table 2. Non-CFA franc zone countries’ mean annual inflation rate in percentage.
Inflation countries

Country 1980–2001 2002–2021

Angola 550.9314 30.9267
Burundi 10.3255 9.3748
Congo, Dem, Rep, 1810.0590 15.6015
Ethiopia 5.3227 13.5142
Gambia, The 14.5303 10.2827
Ghana 36.1786 20.9123
Guinea 11.1457 14.4249
Kenya 11.8579 8.5482
Madagascar 18.4232 8.4497
Malawi 23.3364 20.9094
Nigeria 30.4076 11.0264
Sao Tome and Principe 0.0000 10.3976
Sierra Leone 47.0882 10.5106
Sudan 50.6410 38.0634
Tanzania 23.8338 7.2372
Uganda 53.1089 8.7365
Zambia 51.1202 12.3375
Zimbabwe −1.6380 67.2388
Average inflation 152.5929 17.6940

Source: Author’s calculation based on WDI data.
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WAEMU outperforms better than CAEMC and non-CFA countries, but it is not persistent. The average
GDP per capita growth decreased by about (–0.0352), from 1990–2001 to 2002–2021, while for non-CFA
countries it stood at the same level of 1.38.

Overall, the results are broadly similar. They are consistent with recent studies that have found that
exchange rate regimes do not explain significant differences in economic performance between coun-
tries (Klein & Shambaugh, 2010; Rose, 2011).

4. Methodology and data

This paper aims to estimate the impact of CFA pegs to the Euro. Ideally, we would like to observe what
happened to the CFA zone in the absence of the Euro arrangement. In other words, we try to find out
what the real GDP per capita would have been in these countries if this treatment had not taken place.
Of course, this situation is not observable because the treatment was experienced by our different coun-
tries due to France’s entrance into the eurozone. The presented method, based on the pre-treatment
data, makes it possible to create a ‘synthetic country’ for each of the countries studied, defined as being
the weighted average of the control countries similar to our treated country. Thus, the synthetic control
is constructed in a way to follow the pre-treatment country’s GDP per capita but also, at the same time,
to match on actual country’s GDP per capita with the values of the explanatory variables. However,
because of the biases that the classic SCM may present, the ‘bias-corrected’ synthetic control will be
used as a counterfactual. As we will see in the following subsection, the ‘bias-corrected’ SC (Ben-Michael
et al., 2022; Wiltshire, 2021) follows the basic premise of the synthetic control method.

4.1. Synthetic control method (SCM)

Under appropriate conditions, the SCM is increasingly used by researchers. According to Abadie (2021),
this is explained by a set of advantages provided by the method. It allows for building a counterfactual
situation that would have been measured in the absence of the treatment because the purpose of
impact assessment requires comparing the treated outcome with that obtained without the treatment.
As pointed out by Gbato et al. (2018), this method is part of the classic analysis framework of Rubin
(1974) defining the effect of public policy as the difference between the counterfactual and the actual
situation observed in the treated unit.

The counterfactual consists of a weighted average of potential comparison countries that best reflects
the initial trends or characteristics of the treated country before the treatment takes place. Unlike other
regression methods, the weighted average of potential control or donor units, by fulfilling the require-
ment of similar characteristics, provides a more relevant comparison to the treated unit than a single
control unit (Abadie, 2021). The contribution of each potential control to the construction of the coun-
terfactual is explicit. This makes the method flexible in how to choose appropriately comparison coun-
tries that are closely matched to the treated country. And finally, the SCM makes it possible to

Figure 1. The evolution of GDP per capita growth during the two sub-periods: 1990–2001 and 2002–2022.
Source: Authors, based on WDI data.
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determine the difference between the outcome variable and the other predictive variables between the
treated unit and donor pool (Abadie, 2021). In addition (Abadie et al., 2007, p. 3) claim that: ‘the choice
of a synthetic control does not require access to post-intervention outcomes, the SCM allows researchers
to decide on study without knowing how those decisions will affect the control of their studies’.

The SCM provides causal results based on two requirements that can overcome these weaknesses.
First, the treatment must not affect any of the control countries. This is known as the Stable Unit
Treatment Value Assumption (SUTVA). Second, we assume that the effects we find are only due to the
treatment. None other simultaneous or subsequent treatments cause the obtained results.

As mentioned above, far from the passionate debate between those for and against the CFA, each
with their arguments, the evaluation of a possible significant effect of the pegging of the CFA to a
strong currency, the euro, on income lends itself to a more efficient study using the synthetic control
method compared with other methods. Firstly, the method excludes any variable that might anticipate
treatment. To this end, the misalignment of the CFA, whether overvalued (Nubukpo, 2017) or not (Plane
& da Piedade, 2022) is not considered a control variable. Real GDP per capita is controlled only by varia-
bles highlighted in the literature and not directly related to the pegging of the CFA (the exchange rate).
Thus, our results could contribute to the debate on (i) the costs of a possible over-evaluation of the
CFA, which would favour imports; (ii) the potential benefits of the CFA Franc zone, such as providing its
members with a stable currency and access to a large market; (iii) the costs of abandoning the CFA
Franc zone, such as the possibility of higher inflation and higher transaction costs. Secondly, unlike the
difference-in-difference or propensity score matching methods, which provide an estimate of the aver-
age effect of the treatment, the SCM makes it possible to estimate the evolution of the effects over
each of the posttreatment periods. In this way, it is possible to detect the non-linear effect of the euro
peg from the first year of treatment (2002), which is more relevant than a single average effect over the
entire posttreatment period provided by the above-mentioned methods.

4.1.1. Motivating model
The effect of the conventional CFA Franc peg to the Euro (treatment) on the real GDP per capita of
WAEMU and CAEMC countries (outcome) can be captured through the following model. Suppose that
we observe i ¼ 1, :::, 13 countries3 experienced the treatment. T observation periods, where t ¼ t1, :::, T0
and t ¼ T0 þ 1, :::, T defined respectively as the pretreatment and the posttreatment periods.
real GDPpercapita1it and real GDPpercapita0it , a vector of outcomes variables for the unit i at respectively
the posttreatment and the pretreatment periods. Following Abadie (2021), the situation in the absence
of treatment can be written as follows:

real GDPpercapitait ¼ bXit þ hili þ st þ eit (1)

where Xit is a vector of observed covariables (not affected by the treatment) for countries that vary over
time. li represent the fixed observed characteristics over time for a country i but whose effect ht may
vary over time; st are the time commons effects to all countries i and eit the error term, i.i.d. X repre-
sents all identified control variables appropriately in the empirical literature as factors affecting economic
growth.

For each treated unit I, the treatment effects on the economic growth at time t can be written as
follows:

dit ¼ real GDPpercapita1it −
X13

j¼2

w�
j real GDPpercapita

0
it (2)

w�
j is a set of non-negative weights whose sum makes 1 and which makes it possible to minimize the

pretreatment distance between the treated unit and the control units. The weight of wj is chosen such
that:

w�
j ¼ argumðX1

it − X0
it wÞ0VðX1

it − X0
t (3)

where X1
it and X0

it are two vectors – respectively (k-1) and (k-J) – composed of outcome and covariate
variables respectively of the treated and control units before treatment. The symmetric V matrix, positive
definite, weights the relative importance of the different covariates of X as predictors of the outcome
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variables. Several methods can be used to determine W and V, but we follow the recommendation of
Abadie et al. (2010) and Abadie (2021) which consists in choosing W and V such that they minimize the
RMSPE (Root Mean Square Prediction Error) of the posttreatment outcome variable.

4.1.2. SCM bias correction
A synthetic control estimator compares the outcome of a treated unit to the outcome of a weighted
average of untreated units that best matches the characteristics of the treated unit before the interven-
tion. However, as emphasized by Abadie and L’Hour (2021), in the synthetic control construction proced-
ure, interpolation biases (pairwise matching discrepancies) may appear. This problem is further
highlighted by Wiltshire (2021). The author affirms that bias may affect the synthetic control estimated
marginal treatment effects because of discrepancies between the predictor variable values in each
treated unit and its synthetic control in the values of matching variables. This, therefore, biases the esti-
mated average treatment effect of the ‘classic’ SCM (Abadie & L’Hour, 2021; Ben-Michael et al., 2022).
Wiltshire (2021) proposes a synthetic control bias-correction procedure (‘bias-corrected’ SC estimators)
that automates the implementation of several extensions to the ‘classic’ CS estimators. However, as
pointed out by the author, the pretreatment fit of the outcome variable will not be necessary to
improve, the ‘bias-corrected’ SCM will address discrepancies between a treated unit and its donor pool
in the values of all specified linear combinations of predictor variables, including the covariates. Thus, SC
bias correction offers:

� Automated calculation of bias-corrected synthetic control gaps;
� Automated calculation of RMPSE p-values from in-space placebo tests;
� expanded graphing functionality;
� Uniqueness diagnostics (e.g. warns if the W matrix is unlikely unique).

Empirically, to correct any bias procedure for inexact matching of predictor values between a treated
unit and its synthetic control donors, we re-estimate the classic SCM by using the Stata command
allsynth.4

4.2. Inference

One issue economists often have with case studies in the absence of randomization and the small size
of the control group is the lack of significance tests for the results (Firpo & Possebom, 2018). Abadie
et al. (2010) address this issue and show that placebo studies provide a way to assess the statistical sig-
nificance of the results. Placebo studies assume that the control group that did not undergo the treat-
ment should have smaller trends, like the CFA franc countries, in outcome variables in the
posttreatment period. Otherwise, the validity of the SCM will be severely undermined, and it could imply
the effect was observed by chance. Specifically, the placebo test aims to see whether the deterioration
in the ability of the control to match the CFA franc-zone countries post-2002 is largely relative to ran-
dom deviations using the procedure where there was no intervention.

There are two types of placebo tests. First, in-time placebo by reassigning the time of the interven-
tion. In our case, we could assume that the two CFA franc-zone countries peg their single currencies to
the euro as a result of France joining the Eurozone in 1995 instead of 2002. This ‘false treatment’ should
not result in significant treatment effects. Otherwise, it will be difficult to attribute the ‘false treatment’,
pegging the CFA franc to the euro from 1995, as a reason for the observed trends in our outcome varia-
bles. Second, in-place placebos conduct sequentially the control synthetic analysis for all countries in the
control group and compare the results with those obtained for our treated unit. Since the countries in
the control group did not experience the treatment in 2002, we would observe a smaller treatment
effect on our control units. Thus, our main results generated by the SCM on the treated unit are valid if
there are no significant changes in the predictability of the control group outcomes.

In this paper, we assess the statistical significance of our results by adopting the alternative statistical
inference procedure introduced by Galiani and Quistorff (2017), the in-place placebo tests. As mentioned
by Wiltshire (2021), the ‘bias-correction’ SC command, allsynth, includes an in-space placebo test and
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their inference (p-value) is obtained by comparing the estimated main effect with the distribution of in-
place placebo effects.

4.3. Data and sample

We use annual country-level panel data over the period 1980–2019. Each CFA Franc country that experi-
enced the treatment of its single currency as a consequence of France joining the Eurozone, is con-
trolled by 21 developing countries to construct the synthetic counterpart. One of the major difficulties
in public policy comparison exercises lies in identifying the units of the control group. The latter in our
sample include African countries with the same socioeconomic characteristics as the treated countries
(Botswana, Cabo-Verde, Eswatini, Lesotho, Mauritius, Morocco, Namibia, and Seychelles). However, to
maximize the probability of finding the best match with the ‘counterfactual’, countries outside the con-
tinent, but with the same level of development as treated units (WB ranking, 2022), have been intro-
duced (Bangladesh, Barbados, Buthan, Bolivia, Dominican Rep., Ecuador, Grenade, Laos, Oman, Panama,
Saint Kitts & Nevis, and Saint-Lucia). From a technical point of view, the first requirement of the control
group is not distorted. No control country has experimented with the treatment. And, empirically, these
donor pool counties are chosen to match the pretreatment socioeconomic characteristics of the treated
country as far as possible so that in the pretreatment period, the two graphs (actual and synthetic)
should practically overlap. In other words, the outcome variable for the synthetic unit is as similar as
possible to the actual outcome variable of the treated unit.

Bouvet et al. (2022) underline that the choice of pretreatment characteristics should include variables
that can approximate the path of the treated country, but that do not anticipate the effects of the treat-
ment. However, there is no strategy for the covariables selection. According to Andersen (2022), this lack
of consensus is particularly pertinent when it comes to economic growth5 and, thus, for the researcher,
the most important thing is to choose ‘appropriate’ predictors which in fine will make it possible to
obtain specifications which give ‘better’ results. However, as Andersen (2022) points out, a question
remains: whether alternative specifications lead to similar synthetic control estimators. If so, the problem
of specification searches becomes (asymptotically) irrelevant (Ferman et al., 2020). In what follows, we
have experimented with a wide set of additional growth predictors – such as inflation, manufacturing,
export, import, schooling, rural population, tax revenue, central government debt, consumption… – but
their inclusion did not change our results substantively.6

Thus, to determine the effects of pegging the CFA to the euro on income, real GDP per capita, we
control with a vector of explanatory variables drawn from both theoretical and empirical literature. To
increase GDP per capita, we need to increase productivity or global factor productivity. In other words,
increase the efficiency of the production process. In this way, real GDP per capita is controlled by the
capital factor – gross fixed capital formation rate (GFCF as % of GDP), government expenditure (% of
GDP), official development assistance (% of GDP), Foreign development aid (FDA as % of GDP) – and
the labour factor (captured by employment, i.e. the proportion of the population in work).

GDP per capita trajectory depends on many factors, such as the discovery of natural resources –
which can be captured here through government expenditures–, structural policies, governance, institu-
tional quality, and shocks experienced during the study period. Thus, we introduce the political regime
characteristics and transitions (institutions) but also agriculture and industry-added values (as (% of
GDP). Moreover, to take into account the effects of the devaluation of the CFA franc in January 1994,
we introduce a dummy variable taking the value 1 if and only if the country is treated. About the out-
come variable trend, we introduce their lagged values as explanatory variables. Some studies include
the entire pre-treatment period as covariates, but this specification of synthetic control is problematic. It
leaves no room for other explanatory variables (Kaul et al., 2016). Past values of the outcome variable
almost exclusively determine the choice of control countries. As a result, while the pre-treatment period
is well predicted, the prediction of future developments is not. In our specifications, like Abadie et al.
(2021), we decided to introduce the lagged outcome variable as a covariate only over three periods
1980, 1995 and 2001 corresponding respectively to the income of the first pretreatment period, the one
just after the devaluation of 1994 and finally that of the last pretreatment period. For more detail see
Appendix 5.
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The new pegging of their single currency of the single currency at a fixed parity to the euro has
been effective with the introduction of the euro on January 1, 2002, giving a reasonable pretreatment
(22 years) and posttreatment (19 years) information thereby avoiding the risk of bias in the marginal dis-
tribution of the marginal statistic (Ferman et al. 2020; Ferman & Pinto, 2017). With all the requirements
for SCM application, we conduct separately 14 quasi-experiments representing the two CFA zones coun-
tries which have experienced the intervention.

One of the main difficulties in public policy comparison exercises is identifying the units in the con-
trol group. Like Bouvet et al. (2022) and Strong (2021), our choice of control countries obeys four rules
to reinforce the similarity with the treated units, CFA franc countries. First, the donors should not have
adopted the treatment, and they should not be influenced by the adoption of the treatment in the
treated country. Secondly, for a suitable donor pool, only low -and middle-income countries are chosen.
Thirdly, we fix that the income of the donor country must not be five times higher -or lower- than that
of the treated unit. Fourthly, in addition to the statistical inspection of the database on the socioeco-
nomic structure of our countries, except for Ecuador and Panama which are dollarized economies, we
retain only countries with a fixed exchange rate regime (IMF’s annual report on exchange rate regimes
and exchange restrictions (AREAER), 2019)) and which have not experienced a financial crisis during the
period.

5. The experiment

This section explains how we construct a synthetic version for each treated Franc CFA zone country.
For each separately conducted experiment, a synthetic treated unit will be constructed that mirrors

the actual outcome treated unit’s pretreatment record from 1980 to 2002 for the outcome variable, the
real GDP per capita. In addition to the outcome variable, real GDP per capita, delayed over three periods
– 1980, 1995 and 2001–, nine (9) covariates were introduced to construct the control. Except for the
share of industry in GDP and the 1994 devaluation, most of the covariates have a significant effect on
real GDP per capita (Appendix 6). This significance test, besides empirical literature, justifies the model
used for our different countries treated.

Following the technique described above, Table 3 lists the country weights generated by the syn-
thetic control method to create a synthetic for each treated country for the considered experiment. So,
the resulting counterfactual synthetics best reproduce the values of the predictors of income in each
CFA Franc country in the pretreatment period. Columns show the estimated weight for the synthetic of

Table 3. Estimated synthetic control weights by outcome variable – real GDP per capita – for each treated country.
Benin Burkina F Ivory Coast Guinee B Mali Niger Senegal Togo Cameroon CAR Congo Gabon E. Guinea Chad

Bangladesh .441 .359 0 0 .1 .116 .9 .209 .283 0 0 0 0 .54
Barbados 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bhutan 0 0 0 .223 0 0 0 0 0 0 .292 0 .885 0
Bolivia .053 0 .251 0 0 0 0 0 .048 0 0 0 0 0
Botswana 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cabo Verde .008 0 0 0 0 0 0 0 0 0 0 0 0 0
Dominica 0 0 0 0 0 0 0 0 0 0 0 0 .09 0
Ecuador 0 0 .289 0 0 0 0 0 .144 0 .263 .377 0 0
Eswatini 0 0 0 0 0 0 0 0 .125 0 0 0 0 0
Grenada .008 0 0 0 0 0 0 0 0 0 0 0 0 0
Laos .489 .599 0.46 .777 .575 0.884 0 .791 .399 .93 0.048 0 0 .46
Lesotho 0 .042 0 0 .325 0 0 0 0 .07 .396 0 0 0
Mauritius 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Morocco 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Namibia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oman 0 0 0 0 0 0 0 0 0 0 0 .623 .025 0
Panama 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saint Kitts & N. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saint-Lucia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Seychelles 0 0 0 0 0 0 .1 0 0 0 0 0 0 0

Note. Donors that receive a positive weight are in bold for the reader to more easily identify. Values are rounded, so the columns may not
sum to.
Here, CAR for Central African Republic.
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each treated unit labelled at the top of the column. The column represents the outcome variable, real
GDP per capita. Values are in percentage points. The weights obtained are from a cross-validation
technique.

We estimated the basic model and a supposed unbiased model following the recommendation of
Ferman and Pinto (2016). When comparing the real GDP per capita of the treated unit with its syn-
thetic control counterpart during the pretreatment period, we select the synthetic control results that
minimize the root mean square prediction error. As mentioned by Abadie et al. (2021), the control syn-
thetic method provides a quantitative tool to select or validate comparison units. In Table 3, we can
see each treated country, and in order of significance, its potential comparison countries. Thus, for
each country treated, it is possible to closely reproduce its economic characteristics before the 2002
intervention without extrapolating outside of the support of the data for the donor pool (Abadie,
2021).

In 10 estimates out of the 14 treated CFA franc countries, Laos accounts for a substantial positive
weight. For Burkina, Guinea, Mali, Niger, Togo, and the Central African Republic, Laos accounts for
more than 55% of the weight. At the same time, this weight is also not negligible for Benin, the Ivory
Coast, Cameroon and Chad. Bouvet et al. (2022) point out that the significant weight in the construc-
tion of CFA country’s synthetic control is partly explained by the fact that Laos’ income levels over the
pretreatment period are closer to those of the CFA franc-zone countries than most other countries
included in the control group. Another Asian country with socioeconomic characteristics similar to the
countries of the CFA zone, Bangladesh, finds itself with a significant weighting in the construction of
the synthetic of 8 countries (in order of weighting: Senegal, Chad, Benin, Burkina, Cameroon, Togo,
Niger and Mali). For Senegal, whose statistics show convergence with Bangladesh, the counterpart of
its outcome variable before treatment includes Bangladesh at 90%. Bolivia, the 56th world oil produ-
cer, weighs the synthetic control of two ‘small producers’ of oil in the CFA area, the Ivory Coast and
Cameroon. Moreover, in this poor South American economy, cash crops (sugar cane, cotton, coffee,
corn, rice and wheat) represent 20% of the GDP and employ more than half of the working popula-
tion. If the weight of Bhutan in Congo and synthetic Equatorial Guinea could be explained by their
status as an oil producer in the GDP per capita, the weight of Ecuador, in addition to the two coun-
tries mentioned, in the Ivory Coast and Cameroon synthetics could be explained by the importance of
the primary sector in socio-economic activities. Their status could explain the weight of Oman, an oil
monarchy, in synthetic Gabon as an oil producer which boosts the inhabitants’ income. The other
countries that make up the ‘synthetic countries’, to a lesser extent, are three African countries (Cape
Verde, Lesotho and Eswatini).

Table 4 presenting the pretreatment characteristics between the actual outcome treated country and
the ‘synthetic country’, shows that, apart from institutions (opposite sign) and industry, the values of the
post-treatment synthetic characteristics correspond fairly well to those of the country. The characteristics
are adjusted, and the synthetic control provides a good fit in terms of pre-treatment outcomes and
observed covariates. This also confirms to what extent the weighted combination of the control pool is
likely to reproduce the trajectory of the real GDP per capita of the treated country before the effective
peg of the currency to the euro in 2002.

Moreover, for any variables that can be considered not adjusted, recent work on synthetic control
methods posits the primacy of matching on pre-treatment outcomes rather than on the balance of
observed predictor values. Botosaru and Ferman (2019) show that a specification whose estimated val-
ues of the predictors are not fitted is not necessarily problematic, even when the predictors are relevant
in determining the potential results. As Andersen (2022) points out, this demonstration is made based
on the famous application of Abadie et al. (2015) on reunification in Germany. By focusing only on the
matching of the preprocessing outcome variables (actual and counterfactual), Botosaru and Ferman
(2019) come up with identical results compared to a synthetic control experiment which also approxi-
mates the treated unit in terms of numerous covariates. Therefore, the counterfactual estimated using
only the pretreatment outcomes is very close to the original one that corresponds directly to these
predictors.
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6. Results

The results of our experiments are presented for each CFA franc zone. The two currency zones, WAEMU
and CAEMAC, differ in their economic structures and are heterogeneous (Gnimassoun, 2012, 2017) which
does not allow for a comparison between zones.

Our estimate of the effect of pegging the common currency to the euro for treated CFA franc country
is given by the difference between the actual real GDP per capita and its ‘bias-corrected’ SC over the
2002–2019 period. A positive (negative) posttreatment value indicates that the actual real GDP per cap-
ita of a treated CFA franc country is higher (lower) than the real GDP per capita level of the bias-cor-
rected SC.

In Figures 2 and 3 of the results which will be presented for the two CFA franc zones, the position of
the broken line relative to zero before the 2022 reform captures the quality of the pretreatment fit
reached by the ‘bias-corrected’ SC method algorithm. So, the closer to zero the broken line is in the
1980–2002 pretreatment period, the better the fit, and therefore the more confident one can be that
any real GDP per capita difference measured post-2002 would be the result of the experiment. Close fit
both for the pretreatment real per-capita income and its predictors show that our pool donor provides a
country combination that can reproduce the economic attributes of the CFA franc-treated countries
before the 2002 treatment period.

6.1. WAEMU results

Figure 2 below presents the results of our experiments for the seven WAEMU countries. Concerning the
eighth of the countries in the zone, Guinea Bissau, as mentioned above, we have chosen not to retain it
because of its late accession to the WAEMU zone in 1997. Consequently, we do not have a sufficiently
robust pretreatment period.

Overall, for all treated WAEMU countries, we can affirm that our ‘bias-corrected’ SC estimators do an
excellent job in the construction of the ‘synthetic’ which corresponds to real GDP per capita before 2002
(Figure 2). The differences observed because of bias, essentially not very substantial, are taken into
account in the bias-corrected SC model. The pretreatment differences observed are not very substantial
and practically tend to settle over time, particularly from 1987 onwards.

After 2002, the gap which represents the difference between the two series (the trajectory of the full
black lines) highlights mixed fortunes within WAEMU countries.

A first sub-group of countries including Mali and Burkina Faso for which our estimated results seem
to suggest that pegging the CFA Francs to a strong currency, the euro, as a result of France joining the
eurozone, had a positive impact on these countries’ real GDP per capita. These positive effects, actual
outcomes greater than bias-corrected synthetic outcomes, are less marked in the first pretreatment peri-
ods. The positive divergence between the two series increases over time after the years 2008 and 2012
respectively for Mali and Burkina Faso. Appendix 7 presents the statistical significance of our results. As
outlined above, we run in-place placebo tests where we assign the treatment to all control countries
and compute p values, using the distribution of our placebos tests. Significance tests show that any
gaps between this first sub-group actual posttreatment and their ‘bias-corrected’ SC are statistically
insignificant at a 10% level or better.

A second sub-group composed of Benin, Niger, and Togo for which, immediately after 2002, their
actual outcomes positively diverge from their bias-corrected synthetic outcomes. However, we observe
that towards the end of the pretreatment period, the gap curves dip and even pass slightly below the
abscissa axis. At 10% or better, for Benin, the p-value from the placebo tests in Appendix 7 reveals that
pegging the CFA to the euro leads to a statistically significant increase in real GDP per capita only over
three posttreatment periods (2009, 2010 et 2011). The other pre-treatment periods are not significant.
The same insignificant results of our placebo tests are also highlighted for Togo throughout the entire
pretreatment period except for 2019. For Niger, our placebo test results indicate that the effects found
are negatively significant only over the last three posttreatment periods (2017, 2018 and 2019).

Finally, for the third and last sub-group composed of the two main WAEMU economies, Ivory Coast
and Senegal, even if during the first posttreatment period they seem to have benefited from the
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treatment, our experiments suggest an overall negative effect on income. For Ivory Coast, the zone’s
leading exporting economy, the negative impact on real GDP per capita of pegging at a fixed parity the
CFA to a hard currency, the euro, is observed after 4 post-treatment years, unlike Senegal where the
negative impact on income is less significant and can be observed from 2013. The results of our placebo
test show that, in Senegal and Ivory Coast, none of the 17 treatment periods is significant at the 0.10
level or better. Pegging the CFA franc to the euro as a result of France joining the Eurozone produce

Figure 2. Real GDP per capita gap between actual WAEMU countries and their ‘bias-corrected’ synthetic counterparts.
Note. The gaps drawn between actual, and bias-corrected SC real GDP per capita are expressed in US$.
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any statistical difference in the income of these two leading WAEMU economies throughout the post-
treatment period.

6.2. CAEMAC results

Comparing during the pretreatment period, 1980–2001, the actual pretreatment outcomes and its ‘bias-
corrected’ SC performed very similarly for Equatorial Guinea. For the Central African Republic and Chad,
Figure 3 shows that the actual outcome variable and ‘bias-corrected’ SC closely follow each other des-
pite some slight differences observed over some pretreatment periods. For the other three remaining
countries, over a large part of the pretreatment period, we cannot say that their ‘Bias-corrected’ SC
matches the trajectory of their real GDP per capita. For Cameroon and Congo Republic, the ‘bias-cor-
rected’ SC is slightly below the actual outcome over the period 1987–1994 (the year of the devaluation)
before becoming almost similar in Cameroon and slightly above it in Congo. In Gabon, the beginning of
the pretreatment period until 1987 is marked by a ‘bias-corrected’ SC below the actual outcome results.
This pretreatment trajectory rises above before doing a very well job.

Also, in the CAEMC zone, a heterogeneity of situations of the treatment effects on income is high-
lighted. However, two major trajectories can be retained.

Situation 1 includes the Central African Republic (CAR), Chad and Equatorial Guinea. In these coun-
tries, after 2002, the actual outcome variable and ‘bias-corrected’ SC immediately start to diverge, with

Figure 3. Real GDP per capita gap between actual CAEMC countries and their ‘bias-corrected’ synthetic counterparts.
Note 1: The gaps drawn between actual, and bias-corrected SC real GDP per capita are expressed in US$.
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the actual outcome greater than ‘bias-corrected’ SC as represented by the trajectory of the gap curve
(Figure 3). So, our results suggest that pegging the CFA franc to the euro boosts the real GDP per capita
contrary to what would have been observed without the treatment. We conducted statistical significance
tests by running the in-place placebo: the probability that this would happen by chance (Appendix 8).
The p-values for each year show that the large estimated differences between actual posttreatment
experience and its ‘bias-corrected’ SC were statistically significant at the 0.10 level or better in 2 of the
17 years examined for CAR (2011 & 2012), Chad (2011 & 2012). For Equatorial Guinea, the p values are
significant from 2004 to 2019 at the 5% level.

In situation 2, we find Cameroon, Gabon, and Congo Rep. where, initially, the two series are quite
close before diverging. Our results suggest that the intervention did not boost income. Actual real GDP
per capita is lower than their ‘bias-corrected’ SC ones. After 2002, pegging the CFA to the euro would
have a substantially zero effect on income before the negative gap between the two series grows
3 years after treatment. This negative effect fades over time for Congo Rep. while in Gabon, the treat-
ment is beginning to bear fruit since 2016. The p values from the distribution of in-place placebo results
indicate that these differences between actual outcomes and ‘bias-corrected’ SC are not statistically sig-
nificant both in any country and year in our posttreatment period.

7. Robustness tests

In this section, we run robustness checks to test the sensitivity of our main results a change in the coun-
try weight, W�:

Based on estimated weights calculated for each treated country in creating the synthetic control
(Table 1), like Bouvet et al. (2022), we re-estimate the baseline model to construct for each treated CFA
franc country a ‘bias-corrected’ SC excluding in the iterations the control country that received a sub-
stantial non-zero weight in Table 1. According to Abadie (2021), by proceeding this way, we certainly
sacrifice some goodness of fit, but this sensitivity check allows us to evaluate to what extent our results
are driven by any particular control country.

In this robustness check, at first, the expected decline in the goodness of fit is moderate for all
treated countries. Indeed, the comparison of the predictors of real GDP per capita in the countries
treated and their synthetic control shows that despite the omission of the country which contributed
the most in the synthetic control, the covariates remain adjusted. Then, except for the matching for
Gabon, the new results (Appendices 9 and 10) are fairly similar to the previous baseline ones. The exclu-
sion of the most weighted country did not cause a substantial change in the gap between the two ser-
ies trend. Finally, these robustness tests come to confirm the potential gains from using combinations of
countries rather than a single country as comparison cases in evaluation studies.

8. Discussions

The debate on the advisability of maintaining the franc of the African Financial Community (CFA) is
becoming more and more pressing. Indeed, for decades, the CFA franc has fueled a virulent debate
between, on the one hand, its detractors who denounce it as a ‘post-colonial’ currency that perpetuates
France’s influence in Africa. Thus, the two monetary unions do not promote trade between member
countries (−15% in the WAEMU zone and this rate is below 10% in CAEMC)) even less the higher
incomes of the populations. And, on the other hand, its defenders praise the monetary stability it brings.
In counterpart to the supposed macroeconomic stability offered by the Euro peg, these countries have
little leeway in terms of price competitiveness, the evolution of which depends largely on that of the
anchor currency. The issue of misalignments is acute for these countries which are small open econo-
mies with weak institutions. They face a double uncertainty: that is linked to the evolution of the terms
of trade and that linked to the evolution of the anchor currency (Gnimassoun, 2017).

With the recent global crises and their extremely detrimental impact on developing countries, the
question of the role exchange rate regime role appears interesting. In particular, one could wonder
whether countries that have anchored their currency to an international benchmark are doing better,
are more resilient to shocks or react better or not. In the case of the CFA pegged to the euro, its almost
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mechanical misalignment leading to a tendency to overvaluation (Nubukpo, 2015) is likely to persist due
to poor economic performance in the Eurozone. This continues to fuel questions about the future of
their fixed exchange rate regime which ties their hands to a hard currency, the euro.

Our article attempts to contribute to the renewed debate on the viability and relevance of the CFA
zone by bringing some elements to the debate, often passionate, of a slowing effect of the anchored
currency, the CFA Franc, on the economics of user countries. As having a currency pegged to the euro
is likely to be a source of shocks to output, we assess the 20 years of pegging to the euro as a result of
France joining the eurozone by applying a synthetic control method. It compares the outcome of a
treated unit to the outcome of a weighted average of untreated units that best resembles the character-
istics of the treated unit before the intervention. Overall, our empirical analysis shows that in 12 of the
13 countries of the two studied CFA zones, CAEMC and UEMOA, the peg of the currency to the euro did
not significantly boost the real GDP per capita. Only Equatorial Guinea, a CFA country for which studies
show an undervaluation of the exchange rate (Feindouno et al., 2020), benefited significantly from the
peg to the euro over the period 2004–2019. These results corroborate previous studies (Jacquemot,
2018; Nubukpo, 2007; Nubukpo et al., 2016) but also the debates on the fact that the stability of the
CFA franc does not benefit user countries. Furthermore, our results contribute to the theoretical debate
on the transmission channels of the fixed exchange rate regime on the economy and the determinants
of growth. In our sample of countries, the fixed exchange rate regime does not produce convincing
results on economic growth, showing that traditional channels have not met theoretical expectations. At
the same time, this highlights the ineffectiveness of the 2% inflation target applied by the zone’s central
banks in contributing to economic growth. Our results are in line with some empirical work (Gueye
et al., 2019; Nubukpo 2015) which suggests that the exchange rate regime could be reorganized to
enable CFA zone countries to achieve growth gains, in addition to monetary policy autonomy, and to
benefit from monetary conditions adapted to their economic structure. A managed float will enable
countries to contain the effects of asymmetric external shocks while considering national differences.
This can be achieved by adopting a basket of international currencies with major trading partners.

However, even if the overvaluation of the currency resulting from the pegging of the CFA franc to
strong currencies (French franc then Euro) is often singled out as one of the origins of the lack of com-
petitiveness of the economies of the CFA countries, the latter should not just be limited to the real
exchange rate of the CFA. Indeed, studies (Gueye et al., 2019) go in the direction of a lack of inter-
national competitiveness in the two monetary zones of West Africa is less explained by their belonging
or not to the Franc zone, than by structural factors (export and investment) of countries’ economic per-
formance. Evidenced by the primary integration into the international economy through agricultural and
mining products characterized by low levels of complexity and high price instability.

The originality of the article comes from two elements. On the one hand, the method used. The syn-
thetic control method allows us for constructing a counterfactual situation, i.e. it can show what would
have happened to the treated unit if not experienced the treatment. On the other hand, contrary to
most of the papers which evaluate the effects of the currency from the devaluation of 1994, we assess
the 20 years of pegging to the euro, a study, to our knowledge, has never been done. The study helps
us to understand the effects of the misalignment of the CFA exchange rate as evidenced by a study by
the International Monetary Fund on imbalances in international payments: ‘The euro is too strong by
6.8% for France and too low by 18% for Germany’. This state of affairs is transmitted to the CFA coun-
tries formerly anchored at a fixed parity to the French Franc. Thus, the overvaluation of the currency
anchored to the euro about our economic performance and our needs could result in a deterioration of
the countries’ foreign trade.

Our findings should, in the context of the announced launch of the eco in the WAEMU zone and an
agitated devaluation of the currency in the CAEMC zone, push towards an in-depth reform of the CFA
franc. Monetary policymakers should reconsider the fixed exchange rate of the currency against the
strong currency, the euro. For example, they could move toward a managed exchange rate with a ceil-
ing and a floor, respectively, above and below which the monetary authority will intervene. This regu-
lated flexibility of the exchange rate should make it possible to avoid the structural misalignment of the
currency. Therefore, the currency should better reflect the economic fundamentals of the member coun-
tries. As pegged regimes seem to have adverse effects and/or ambiguous results on growth, a monetary
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union without pegging to an external currency (or with an exchange rate regime more flexible than that
of the CFA zone as a whole) may be a better option.

Finally, new perspectives are opened by our paper. First of all, it would be interesting to analyze, as
an outcome variable, other less usual transmission channels (productivity, investment, trade, etc.). Then,
in the treatment, it would also be interesting to better take into account the aspect of the country pro-
ducing oil or not. Finally, it would also be interesting to emphasize a possible misalignment of the
exchange rate of the CFA countries about the euro.

9. Conclusion

This paper assesses the impact of pegging the CFA franc to the euro – at a fixed parity – on real GDP
per capita in the West African Economic and Monetary Union (WAEMU) and the Central African
Economic and Monetary Community (CAEMC) countries. Using a set of 35 annual country-level panel
data from 1980 to 2019, we apply the ’bias-corrected’ synthetic control estimators to create a ’synthetic
country’ (a counterfactual) for each treated CFA country. We arrive at the following result. Except for
Equatorial Guinea, which shows a significant positive difference between its real GDP per capita and
counterfactual, our results suggest that, overall, there is no statistical evidence that real GDP per capita
has increased relative to what it would have been in the absence of the pegging of the CFA to a hard
currency following France’s accession to the eurozone.

In terms of economic policy implications, this quantitative work, which fills a void, fuels a recurring
debate regarding the pegging of the CFA to the euro and the survival of the two monetary zones.
Economists are increasingly suggesting the adoption of a semi-flexible exchange rate that would allow
member countries of the CFA Franc zone the possibility of conducting an independent monetary policy.
Indeed, this crawling peg to the basket of currencies of our main trading partners would result, on the
one hand, in monetary conditions adapted to our economic situation. On the other hand, the possibil-
ities of reacting not only to asymmetric external shocks but also to take into account the differences
between national economic policies. However, the break with the fixed exchange rate for countries that
are mainly importers and not very diversified first requires changes in the productive and financial struc-
tures of the economies of the CFA countries.

Notes

1. It was created on December 26, 1945, around fifteen years before the independence of the French colonies. It
was then called ‘franc of the French colonies of Africa’. It will subsequently take the name ‘African Financial
Community franc’ for West Africa and ‘Central African Financial Cooperation franc’ for Central Africa. Note that
CFA zone creation was the result of a political decision between France and its former colonies in sub-Saharan
Africa, and is therefore exogenous to economic concerns. In particular, it was created when the economic
conditions necessary for the creation of a monetary zone were not met (Dufr�enot and Sugimoto, 2009). Since
Guinea-Bissau joined the zone in 1997, we excluded it from our study.

2. West African Economic and Monetary Union (WAEMU): Benin, Burkina Faso, Ivory Coast, Guinea-Bissau, Mali,
Niger, Togo, Senegal.
Economic and Monetary Community of Central Africa (CAEMC): Cameroun, Central African Republic, Congo,
Gabon, Equatorial Guinea, Tchad.

3. Guinea Bissau is excluded because of its late integration into the WAEMU zone in 1997.
4. Wiltshire (2021) argues that the alllsynth command automates implementation of several extensions to the

classic approach while retaining the syntax of synth (classic CS).
5. The title of a recent meta-analysis by Colagrossi et al. (2020) says it all: ‘Does democracy cause growth? A meta-

analysis (of 2000 regressions)’.
6. Ferman et al. (2020) show that appropriate conditions different specifications will lead to asymptotically

equivalent synthetic control estimators.
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Appendix

Appendix 1. Average Inflation volatility in CFA franc zone countries during the during the two sub-periods.
Panel A : inflation volatility in WAEMU countries

Country 1980–2001 2002–2021

Benin 2.6215 0.4915
Burkina Faso 1.2670 0.6885
Ivory Coast 3.3127 0.5479
Guinea-Bissau 7.0205 1.2247
Mali 2.1362 0.8422
Niger 2.2991 0.6673
Senegal 1.6262 0.5737
Togo 1.7687 1.8881
Average inflation volatility for the UEMOA zone 2.7565 0.8655
Average inflation volatility without Guinea-Bissau 2.1473 0.8142

Panel B : inflation volatility in CAEMC countries

Country 1980–2001 2002–2021

Cameroon 2.5780 0.2836
Central African Republic 2.1627 0.7863
Chad 2.6690 1.8347
Congo, Rep, 3.7918 3.3578
Equatorial Guinea 5.2214 3.9519
Gabon 3.4115 2.2967
Average inflation volatility for the CAEMC zone 3.3057 2.0852

Source: Author’s calculation based on WDI data.

Appendix 2. Average volatility of inflation in non-CFA franc countries during the two sub-periods.
Country 1980–2001 2002–2021

Angola 250.3693 10.1202
Burundi 2.2688 1.5636
Congo, Dem, Rep, 1208.9600 2.8264
Ethiopia 2.1000 2.0767
Gambia, The 6.2061 4.4592
Ghana 5.0961 3.8537
Guinea 2.7717 4.7706
Kenya 1.8062 1.4853
Madagascar 2.8364 0.9830
Malawi 3.4509 5.5379
Nigeria 9.7100 1.4470
Sao Tome and Principe 0.0000 1.2994
Sierra Leone 9.0538 1.3043
Sudan 8.3528 11.5199
Tanzania 4.2266 0.8272
Uganda 14.3712 4.1240
Zambia 9.5753 1.1474
Zimbabwe 2.1746 34.3620
Average inflation 85.7405 5.2060

Appendix 3. Franc CFA area countries’ mean annual GDP per capita growth.
Panel A: WAEMU countries

Country 1990–2001 2002–2021

Benin 1.0926 0.9788
Burkina Faso 1.3596 1.1837
Ivory Coast 1.5770 1.2331
Guinea-Bissau 1.0983 1.0334
Mali 1.3686 1.2112
Niger 0.5919 0.6312
Senegal 0.8622 0.9010
Togo 0.8648 1.3316
Average GDP per capita for the WAEMU area 1.1019 1.0630
Average GDP per capita without Guinea-Bissau 1.1024 1.0672

Panel B : CAEMC countries

Country 1980–2001 2002–2021

Cameroon 1.0130 1.0974
Central African Republic 0.9709 1.3902
Chad 1.5066 1.3389
Congo, Rep, 1.0954 1.7012
Equatorial Guinea 3.0314 2.3296
Gabon 1.1992 0.9167
Average GDP per capita for the CEMAC zone 1.4694 1.4623

Source: Author’s calculation based on WDI data.
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Appendix 4. Non franc CFA countries’ mean annual GDP per capita growth.
GDP per capita, countries

Country 1990–2001 2002–2021

Angola 1.6114 1.6114
Burundi 0.8708 0.8708
Congo, Dem, Rep, 1.2652 1.2652
Ethiopia 1.9121 1.9121
Gambia, The 0.8842 0.8842
Ghana 1.7991 1.7991
Guinea 1.2551 1.2551
Kenya 1.6413 1.6413
Madagascar 1.1014 1.1014
Malawi 1.2710 1.2710
Nigeria 1.5345 1.5345
Sao Tome and Principe 1.1618 1.1618
Sierra Leone 1.512041 1.512041
Sudan 1.211221 1.211221
Tanzania 1.377759 1.377759
Uganda 1.181793 1.181793
Zambia 1.443792 1.443792
Zimbabwe 1.897712 1.897712
Average GDP per capita 1.3851 1.3851

Source: Author’s calculation based on WDI data.

Appendix 5. Data description and sources.
Variables Description Sources

Agriculture As a % of GDP WDI, PennWorld Tables
Industry As a % of GDP WDI, PennWorld Tables
Government Share of government consumption at current PPPs WDI, PennWorld Tables
Investment Share of household consumption at current PPPs WDI, PennWorld Tables
Official development Assistance Net official development assistance is disbursement

flows (net of repayment of principal) that meet
the DAC definition.

Institutions Political regime Characteristics and Transitions,
1980–2019, annual, cross-national, time series,
and polity case formats coding democratic and
autocratic ‘patterns of authority’ and regime
changes in all independent countries with total
population greater than 500,000 in 2018

Polity5 for Center of Systemic Peace

Foreign development investment (FDI) Foreign direct investment refers to direct equity
investment flows into the reporting economy. It
is the sum of equity, reinvestment of earnings
and other capital.

WDI

Labour (employment) proportion of the population in work WDI
Devaluation 1994 The devaluation of the CFA franc in 1994, captured

by a dummy variable taking the value 1 if the
country is both a CFA franc Country and during
the year 1994. Otherwise, 0.

Authors

Real GDP per-capita (1980) Output-side real GDP at current $ WDI, PennWorld Tables
Real GDP per-capita (1995) Output-side real GDP at current $ WDI, PennWorld Tables
Real GDP per-capita (2001) Output-side real GDP at current $ WDI, PennWorld Tables
Real GDP per capita Output-side real GDP at current $ WDI, PennWorld Tables
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Appendix 7. Estimated ‘bias-corrected’ SC gap and placebo gaps in WEAMU countries.
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Appendix 8. Estimated ‘bias-corrected’ SC gap and placebo gaps in CAEMC countries.
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Appendix 9. Robustness test, sensitivity of WAEMU country results to the highest weight.
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Appendix 10. Robustness test, sensitivity of CAEMC country results to the highest weight.
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