AN EMPIRICAL ANALYSIS OF THE FRANC ZONE USING OPTIMAL CURRENCY AREA CRITERIA


Abstract
This study examines the economic viability of the franc zone (CEMAC and UEMOA) in light of the theory of optimal currency areas (OCA) initiated by Mundell (1961). The main objective is to determine whether this monetary union constitutes a “union of convenience” inherited from history or an area that meets the criteria of economic efficiency. We seek to move beyond ideological debates through a quantitative empirical investigation of the zone's ability to absorb shocks without exchange rate adjustment. We adopt a mixed methodological approach combining descriptive analyses and advanced econometric (Hodrick-Prescott filters, VAR/VARS models) tools over the period 1990-2024. The sample includes the 14 countries of the franc zone (8 from WAEMU: Benin, Burkina Faso, Ivory Coast, Guinea-Bissau, Mali, Niger, Senegal, Togo; 6 from CEMAC: Cameroon, Central African Republic, Congo, Gabon, Equatorial Guinea, Chad), compared to a control group (Nigeria and Angola) to isolate the effect of the exchange rate regime. Four canonical criteria are operationalized: factor mobility (analyzed via migration flows and foreign direct investment); trade openness (McKinnon) (measured by the ratio (Exports + Imports)/GDP); economic diversification (Kenen) (assessed by the Herfindahl-Hirschman Index (HHI)); and cycle synchronization and the nature of shocks (treated by Hodrick-Prescott filters and VAR/SVAR models). The results of our work show a lack of real convergence and inefficient labor mobility. The others results are as follows: successful nominal stability (unit root tests (ADF) confirm that inflation is stationary for all countries, demonstrating effective nominal anchoring thanks to pegging to the euro); high trade openness (the CFA franc zone is statistically more open than other groups of African countries, partially validating the McKinnon criterion); weak adjustment mechanisms (labor mobility does not function as a stabilizer; econometric models show that an increase in unemployment does not lead to significant emigration. Similarly, capital does not compensate for asymmetric shocks; the analysis reveals a strong dependence on raw materials, economic cycles are heterogeneous, and shocks are mostly asymmetric, making a single monetary policy suboptimal. The study concludes that the franc zone does not, ex ante, meet the conditions for an optimal currency area. While it guarantees remarkable price stability, its architecture suffers from a lack of real convergence and an absence of compensatory fiscal mechanisms. The viability of the union therefore relies more on its institutional credibility and external anchoring than on intrinsic economic integration.
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Introduction
The theory of optimal currency areas (OCAs) emerged in the early 1960s in North America, in a historical context marked by questions about economic and monetary boundaries. Initially developed by Mundell (1961), this theory seeks to determine the criteria defining an optimal currency area and the conditions justifying the adoption of a fixed exchange rate regime by a country. Mundell does not challenge the argument put forward by Friedman et al. (1953) in favor of exchange rate flexibility, which was dominant at the time, but he qualifies this approach by demonstrating that no exchange rate regime is universally optimal. This conclusion, taken up and further developed by Frankel (1999), emphasizes that no monetary system is suitable for all countries or all periods, whereas economic debates often tend toward radical positions, presenting fixed or floating exchange rates as absolute solutions to international monetary imbalances.  
Africa, with its varied monetary experiences and specific challenges, also offers a unique field of study for the theory of optimal currency areas (OCAs). With the continent accounting for 17% of the world's population but only 3% of global GDP, the monetary issue is crucial. For example, one of the current questions is how to reconcile stability, regional integration, and economic development in an environment marked by fragmentation, external shocks, and the emergence of new financial technologies.
To what extent do African realities require a rethinking of monetary optimality criteria, and what lessons can be learned for other developing regions? Or, for that matter, is the Franc Zone, in fact, an optimal currency area?
1. Development of the methodological framework for analyzing the optimality of the franc zone
A rigorous assessment of the optimality of the Franc Zone requires moving from theoretical debate to empirical investigation based on tangible data and robust methods. The aim of this first section is to lay the solid methodological foundations on which the entire analysis will be based. It describes the entire process in a transparent and systematic manner, from data collection to the design of econometric models and the construction of key indicators. A rigorous methodology is essential to ensure that the results presented in the following section are both credible and interpretable.
We begin with a brief methodological review, which situates our approach within the landscape of existing studies on optimal currency areas (OCAs) and justifies the choices made. We then present in detail the data sources used, the study period, and the composition of the sample, including a group of carefully selected control countries to serve as a point of comparison. The section will continue with the presentation and construction of the variables that operationalize the abstract criteria of OMZs. For each concept cycle synchronization, nature of shocks, factor mobility, etc. we will define the quantitative indicators used and explain the methodological choices underlying their construction.
1.1. Methodological Review and Data Sources
1.1.1. Review of Empirical Approaches to Assessing OMZs
Empirical assessment of the optimality of a monetary union is traditionally based on two complementary methodological pillars, derived from the seminal literature (Bayoumi and Eichengreen, 1994; Frankel and Rose, 1998). These are the analysis of the synchronization of economic cycles and the analysis of the nature of shocks and adjustment mechanisms. The synchronization of economic cycles tests the hypothesis that the economies of member countries fluctuate in a concordant manner.
A strong correlation between business cycles, generally measured by the cyclical component of GDP, makes a single monetary policy less costly, as it meets the same needs for all members. Methods range from simple correlation calculations to more complex models such as dynamic factor models (Ayad et al., 2024), which allow shocks to be broken down into common (symmetric) and idiosyncratic (asymmetric) components.
1.1.2. Data presentation, sampling, and data sources
1.1.2.1. Sampling
We have several groups of countries. First, the treatment group, consisting of the 14 member countries of the Franc Zone (8 from WAEMU: Benin, Burkina Faso, Côte d'Ivoire, Guinea-Bissau, Mali, Niger, Senegal, Togo; 6 from CEMAC: Cameroon, Central African Republic, Congo, Gabon, Equatorial Guinea, Chad).
To isolate the specific effect of the Franc Zone exchange rate regime, a group of non-member African countries with similar structural characteristics but more flexible exchange rate regimes was formed. This choice is justified by their geographical proximity, their similarity in terms of economic structure (some are commodity exporters) and their level of development. These countries share structural characteristics, levels of development, exposure to global shocks, and a regional environment similar to those of the Franc Zone countries.
1.1.2.2. Data sources
Macroeconomic and financial data are collected from the following institutional sources to ensure their reliability and comparability. For example, data on real GDP, inflation, and international trade are extracted from the International Monetary Fund (IMF) database, World Economic Outlook (WEO), and International Financial Statistics (IFS). Sectoral and export composition data are extracted from the World Bank's World Development Indicators (WDI) database. Data on employment and unemployment are provided by the subregional statistical agency (AFRISTAT) and national statistical institutes (NSIs) of the countries concerned.
1.1.3. Selection and operationalization of OMZ criteria
Before proceeding with any empirical estimation, a fundamental preliminary step is to translate the sometimes-abstract theoretical concepts found in the literature on optimal currency areas into measurable and observable indicators. This operationalization is crucial, as it determines the very validity of our investigation. 
Criteria such as “factor mobility” or “similarity of shocks” cannot be directly measured; they require the selection of relevant proxy variables capable of capturing their essence despite the limitations inherent in the available data. The purpose of this subsection is precisely to justify the selection of the criteria we have chosen for our analysis and to detail the methodology used to transform them into quantifiable measures. We will therefore review the criteria underlying the theory, explaining for each of them the choice of indicators used, their sources, and any limitations that this approach may entail. This work of definition and clarification is a prerequisite for the construction of a robust and interpretable analytical framework.
1.1.3.1. Factor Mobility (Mundell's Criterion)
The factor mobility criterion, the cornerstone of Robert Mundell's theory, posits that the free movement of labor and capital can replace exchange rate adjustment in the event of an asymmetric shock. A shock negatively affecting a specific region of the union could thus be corrected by the emigration of its labor force to more prosperous regions and by reverse capital flows, alleviating social and economic tensions without resorting to devaluation. However, the operationalization of this concept in the specific context of the Franc Zone faces significant methodological constraints.
A direct measure of capital mobility, although theoretically relevant, is complex to establish in practice due to the sometimes-informal nature of flows and the difficulty of isolating speculative movements from long-term investments. Consequently, our analysis will focus primarily on labor mobility and foreign direct investment mobility, factors that are more easily observable, although not without obstacles.
1.1.3.2. Economic Openness (McKinnon criterion)
The criterion developed by Ronald McKinnon emphasizes the decisive role of the size and degree of openness of an economy in the choice of its exchange rate regime. His central thesis is that the smaller and more open an economy is, the more the advantages of a fixed exchange rate regime, and by extension a monetary union, outweigh the cost of losing the national monetary instrument. For a highly open economy, where tradable goods account for a large share of the consumption basket, changes in the nominal exchange rate have a rapid and massive impact on domestic prices, thus limiting its effectiveness in correcting real imbalances. The price stability offered by a credible monetary anchor then becomes a superior good.
The operationalization of this criterion is based on a classic proxy variable that is widely accepted in economic literature: the ratio of foreign trade to gross domestic product (GDP). This ratio, calculated as the sum of exports and imports of goods and services divided by GDP multiplied by 100, measures the relative importance of international flows in overall economic activity. A high ratio indicates an economy that is deeply integrated into global markets, whose prosperity depends significantly on international trade and which is, therefore, highly sensitive to exchange rate fluctuations.
1.2.    Presentation of econometric techniques
The robustness of the conclusions of an empirical analysis depends intrinsically on the relevance and rigor of the methods used to process the data. The nature of the questions asked about cycle synchronization, the nature of shocks, and long-term dynamics requires the use of a range of econometric tools adapted to both time series and panel data. 
The purpose of this subsection is to provide an overview of the set of statistical techniques that will be used to test the hypotheses derived from optimal currency area theory. The aim here is not to provide an exhaustive technical description, but to justify the choice of these techniques, explain the underlying logic, and specify their purpose in the context of our investigation. Their methodical application will enable us to distinguish between random correlations and structural relationships, and to ensure the robustness of the inferences drawn from the observation of the data.
1.2.1.    Time Series Techniques
The analysis of macroeconomic time series forms the empirical basis of our study, as it allows us to model the dynamic evolution of variables and the interactions between them within each economy and between countries in the zone. However, the crude application of econometric techniques to raw non-stationary data would lead to misleading results and absurd regressions. Our approach therefore follows a rigorous and essential methodological sequence.
The first step is to verify the stochastic properties of the series using unit root tests, such as the Augmented Dickey-Fuller (ADF) test and the Phillips-Perron (PP) test. These tests determine whether a series is stationary, i.e., whether its statistical properties (mean, variance) are constant over time or whether it contains a stochastic trend (unit root). This distinction is crucial; using non-stationary series as they are carries a high risk of spurious correlations. If a series is non-stationary in level but stationary in first differences, it is said to be integrated of order one, I(1).
Finally, to analyze the dynamics of shocks and their propagation effects, we will use Vector Autoregressive (VAR) models. A VAR models a system where each variable is explained by its own past values and by the past values of all other variables in the system. Its main advantage lies in the construction of impulse response functions (IRFs), which trace the dynamic effect over time of a shock to one of the variables on the entire system. This technique is ideally suited to identifying and comparing the nature (supply or demand) and persistence of shocks affecting different economies, and thus to empirically testing the criterion of shock similarity.
Tables 1, 2, 3, and 4 present the results of the unit root tests. As mentioned above, the unit root test (ADF) is a preliminary and essential step in any econometric time series modeling. Its purpose is to determine whether an economic series has a stochastic trend (non-stationarity), i.e., whether it is influenced by shocks with permanent effects. A non-stationary series can lead to spurious regressions (illusory correlations) and invalidate statistical inferences. Stationarity is a necessary condition for standard VAR modeling and a prerequisite for cointegration tests.
Table 1 shows the results of the unit root test on GDP. According to the principle of the unit root test, H₀ postulates that the series has a unit root (non-stationary). If the p-value is greater than or equal to 0.05, H₀ is not rejected, meaning that the series is non-stationary. However, if the p-value is less than or equal to 0.05, H₀ is rejected, meaning that the series is stationary. From Table 1, we can see that 12 out of 14 countries have a p-value greater than 0.05. In conclusion, their GDP is non-stationary in level. On the other hand, two countries (Equatorial Guinea and the Central African Republic) have a p-value less than 0.05, which implies that their GDP is stationary in level.
[bookmark: _Toc215577679]Table 1: unit root test on GDP
	Country
	Statistiques ADF
	P-value
	Conclusion 

	Burkina Fasso
	5,163
	1,0000
	Non stationnary

	Benin 
	10,057
	1,0000
	Non stationnary

	Cameroun
	4,411
	0,9999
	Non stationnary

	Congo
	-0,927
	0,1806
	Non stationnary

	Côte d'Ivoire
	5,240
	1,0000
	Non stationnary

	Gabon
	0,739
	0,7672
	Non stationnary

	Guinée
	7,457
	1,0000
	Non stationnary

	Guinée Equato
	-1,513
	0,0700
	Stationnary

	Mali
	2,936
	0,9969
	Non stationnary

	Niger
	5,219
	1,0000
	Non stationnary

	Rép Centre Afrique
	-1,933 
	0,0311
	Stationnary

	Sénégal
	7,105
	1,0000
	Non stationnary

	Tchad
	0,819
	0,7906
	Non stationnary

	Togo
	4,108
	0,9999
	Non stationnary



The dominant non-stationarity of GDP indicates that the economies of the region are subject to permanent shocks (e.g., resource discoveries, major institutional changes, conflicts) that permanently alter their growth trajectory. GDP does not return to a stable path after a shock. The stationarity of GDP for Equatorial Guinea and the CAR suggests that their output fluctuates around a constant average level (effects of temporary shocks). Positive and high ADF statistics (e.g., 5.163 for Burkina Faso, 10.067 for Benin) confirm non-stationarity (the ADF statistic must be negative and low to reject H₀).
[bookmark: _Toc215577680]Table 2: unit root test on inflation
	Country
	Statistiques ADF
	P-value
	Conclusion 

	Burkina Fasso
	-5.235
	0.0000
	Stationnary

	Benin 
	-4.936
	0.0000 
	Stationnary

	Cameroun
	-5.818
	0.0000 
	Stationnary

	Congo
	-5.917
	0.0000 
	Stationnary

	Côte d'Ivoire
	-4.845
	0.0000
	Stationnary

	Gabon
	-6.426 
	0.0000
	Stationnary

	Guinée
	-3.272
	0.0000
	Stationnary

	Guinée Equato
	-5.142
	0.0000 
	Stationnary

	Mali
	-5.855
	0.0000 
	Stationnary

	Niger
	-10.018
	0.0000 
	Stationnary

	Rép Centre Afrique
	-5.814 
	0.0000 
	Stationnary

	Sénégal
	-5.126
	0.0000 
	Stationnary

	Tchad
	0.819
	0.0000 
	Stationnary

	Togo
	-4.959 
	0.0000
	Stationnary



Table 2 shows that all countries without exception have a p-value = 0.0000, which implies rejection of H₀. Inflation is indeed stationary in level for all countries. Furthermore, the ADF statistics are all positive and significant, which is a very important and expected result for the countries of the Franc Zone. It reflects the successful nominal anchoring of the common monetary policy. Thanks to their monetary policy framework and pegging to the euro, the BCEAO and BEAC are able to keep inflation around a stable average. Inflationary shocks (e.g., rising food prices) have only a temporary effect; inflation returns to its average thanks to the credibility of monetary policy.
[bookmark: _Toc215577681]Table 3: unit root test on economic openness
	Country
	Statistiques ADF
	P-value
	Conclusion 

	Burkina Fasso
	-2,304
	1,0000
	Non stationnary

	Benin 
	-1,551
	1,0000
	Non stationnary

	Cameroun
	-1,043
	0,1999
	Non stationnary

	Congo
	-1,412
	0,1206
	Non stationnary

	Côte d'Ivoire
	0,0892
	0,0000
	Stationnary

	Gabon
	0,739
	0,5672
	Non stationnary

	Guinée
	7,457
	1,2000
	Non stationnary

	Guinée Equato
	-1,513
	0,7707
	Stationnary

	Mali
	2,936
	0,2965
	Non stationnary

	Niger
	5,219
	1,0000
	Non stationnary

	Rép Centre Afrique
	-0,662
	0,4311
	Non stationnary

	Sénégal
	-0,941
	1,0000
	Non stationnary

	Tchad
	-3,933
	0,0004
	Stationnary

	Togo
	-0,672 
	0,2538 
	Non stationnary



Table 3 shows the results of the unit root test on economic openness. It can be seen that 14 out of 15 countries have a p-value greater than 0.05, which implies that their economic openness rate is non-stationary. On the other hand, two countries (Côte d'Ivoire and Chad) have a p-value below 0.05, which shows that their openness rate is stationary. Furthermore, the negative and significant ADF statistic for Chad (-3.933) confirms robust stationarity.
Indeed, the dominant non-stationarity suggests that the economic openness rate is influenced by permanent shocks (e.g., changes in trade policy, discoveries of resources) in most countries. The stationarity for Côte d'Ivoire and Chad indicates that their openness rate fluctuates around a constant average (effects of temporary shocks).
[bookmark: _Toc215577682]Table 4: unit root test on exports
	Country
	Statistiques ADF
	P-value
	Conclusion 

	Burkina Fasso
	-0,741
	0,2321
	Non stationnary

	Benin 
	-0,367
	0,3578
	Non stationnary

	 Cameroun
	 -2,852 
	0,0038
	Stationnary

	Congo
	-0,737
	0,2356
	Non stationnary

	Côte d'Ivoire
	-0,737  
	0,0000
	Stationnary

	Gabon
	0,739
	0,5672
	Non stationnary

	Guinée
	7,457
	1,2000
	Non stationnary

	Guinée Equato
	-1,513
	0,7707
	Stationnary

	Mali
	2,936
	0,2965
	Non stationnary

	Niger
	5,219
	1,0000
	Non stationnary

	Rép Centre Afrique
	-0,662
	0,4311
	Non stationnary

	Sénégal
	-0,941
	1,0000
	Non stationnary

	Tchad
	-3,933
	1,0000
	Non stationnary

	Togo
	-2,082 
	0,0227
	Stationnary



Table 4 shows the results of the unit root test on exports. We can see that most countries have a p-value greater than 0.05, which means that exports are non-stationary for these countries. A few countries (e.g., Cameroon, Côte d'Ivoire, and Togo) have a p-value less than 0.05, which means that their exports are stationary.  
Indeed, the non-stationarity of exports in most countries reflects a dependence on permanent shocks, such as fluctuations in commodity prices and structurally changing foreign demand. Stationarity for a few countries suggests that their exports follow a stable trend, explained by possible diversification or stable demand.
[bookmark: _Toc215577683]Table 5: results of the Joansen test between GDP, exports and inflation
	Maximum rank 
	parms
	LL
	Eigenvalue
	Trace stat 
	5% critical value

	0 
	9
	-250,12
	.
	45,,67
	29,68

	1
	14
	-240,89
	0,45
	27,21
	15,41

	2
	17
	-235,10
	0,32
	15,63
	3,76

	3
	18
	-232,78
	0,12
	.
	.



The results of Johansen's cointegration test (Table 5) reveal the existence of long-term structural relationships between gross domestic product, exports, and inflation within the economic zone studied. Analysis of the trace statistic, compared with critical values at a five percent significance level, allows us to successively reject the null hypotheses of no cointegration relationship. 
More specifically, the high value of the trace statistic for the hypothesis of no cointegration relationship clearly indicates that these three variables share at least one common stochastic trend. The test then establishes that not one, but three distinct cointegration relationships link these variables in the long term.
This econometric discovery is of considerable importance for economic modeling. It validates the existence of equilibrium forces that keep these variables in a stable relationship despite temporary shocks that may affect them in the short term. Gross domestic product, export volume, and the general price level thus evolve in concert according to fixed proportions over the long term, forming a coherent economic system. 
2. Empirical Results and Interpretation
Building upon the methodological tools precisely defined in the previous section, this second part aims to present, analyze, and interpret the empirical results obtained. The objective is not merely to deliver a succession of figures and statistics, but to systematically confront them with the postulates of optimum currency area theory, in order to assess, criterion by criterion, the economic viability of the Franc Zone. This section will be structured in two stages. First, we will present and discuss the results specific to each of the criteria examined: factor mobility, openness, diversification and symmetry of shocks, and trade and financial integration. This vertical analysis will enable us to establish a precise diagnosis of the structural strengths and weaknesses of the zone.
2.1. Presentation and Analysis of Results by Criterion
The implementation of the methodological framework defined previously now enables us to subject the Franc Zone to empirical scrutiny. This subsection aims to present and interpret the empirical results obtained for each of the five optimality criteria selected. The analysis will proceed systematically, confronting observed data with theoretical predictions. This will not be a mere enumeration of numerical results, but rather a critical interpretation aimed at assessing the extent to which the economic reality of the zone validates or refutes the postulates of the founders of optimum currency area theory. For each criterion, we will examine raw data, calculated indicators (such as the openness ratio, the Herfindahl-Hirschman index, cycle correlation coefficients), and econometric model outputs (cointegration tests, impulse response functions, panel models).
2.1.1. Results on Factor Mobility and Flexibility: Evidence of Low Official Labor Mobility but Significant Flexibility through the Informal Sector
The empirical analysis of the factor mobility criterion, central to Mundell's theory, reveals a contrasting reality within the Franc Zone. While the perfect mobility of labor and capital postulated by ideal theory remains unattainable, several adjustment mechanisms, both formal and informal, nonetheless operate and partially fulfill this stabilizing function. Direct measurement of cross-border labor mobility faces the unavailability of granular and harmonized quantitative data. Official statistics struggle to capture the true magnitude of migratory flows, particularly those directed toward regional economic hubs such as Côte d'Ivoire and Senegal. This limitation prevents robust quantification of the stabilizing role of migration in response to asymmetric demand shocks in the labor market.
2.1.1.1. Indicators for Analyzing Labor Mobility: Unemployment and International Migration
This subsection examines the first component of Mundell's criterion: labor mobility. Its objective is to determine whether worker movements can serve as an adjustment mechanism to asymmetric shocks by mitigating unemployment rate divergences among member countries.
Figure 1, which presents the dispersion of unemployment rates over time, provides an essential preliminary finding. It reveals persistent disparities among countries in the zone. Unemployment does not converge toward a single rate; certain countries structurally maintain a higher rate than others. This persistent heterogeneity immediately suggests the absence of a powerful automatic correction mechanism, raising questions about the effectiveness of labor mobility.
[bookmark: _Toc215577659]Figure 1: unemployment dispersion
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[bookmark: _Toc215577660]Figure 2: correlation between unemployment and international migration
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Figure 2 directly attempts to visualize the relationship posited by theory between unemployment (the "push" to emigrate) and international migration (the "flight" of workers). The scatter plot and trend line (fitted values) reveal a weak, even counterintuitive relationship.
[bookmark: _Toc215577684]Table 6: VEC modeling of unemployment on international migration
	
	(1)

	VARIABLES
	Migration internationale

	
	

	chômage
	-0,0464

	
	(0,0711)

	Bénin 
	-2,349***

	
	(0,164)

	Cameroun 
	-2,654***

	
	(0,153)

	Congo
	5,406***

	
	(1,162)

	Côte d’ivoire
	7,288***

	
	(0,0954)

	Gabon
	11,78***

	
	(1,067)

	Guinée Equatorial
	-3,045***

	
	(0,317)

	Mali
	-2,420***

	
	(0,147)

	Niger
	-3,322***

	
	(0,143)

	RCA
	-1,719***

	
	(0,136)

	Sénégal
	-1,987***

	
	(0,00551)

	 Tchad
	-1,768***

	
	(0,189)

	Togo 
	-0,966***

	
	(0,00651)

	Année 2000
	0,113

	
	(0,394)

	Année 2005
	0,124

	
	(0,471)

	Année 2010
	0,205

	
	(0,592)

	Année 2015
	-0,0710

	
	(0,600)

	Constant
	4,375***

	
	(0,494)

	
	

	Observations
	450

	R-squared
	0,973


Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The trend is slightly positive, indicating that countries with higher unemployment tend to have a slightly higher emigration rate. However, this relationship is very tenuous and the dispersion of points is extreme, meaning that many countries with moderate unemployment have highly variable emigration rates. This suggests that unemployment is far from being the sole determinant of migration and that the theoretical link is, at best, very weak.
The conclusion emerging from the combination of these three elements is clear: international labor mobility does not function as an effective adjustment mechanism within the Franc Zone. The persistence of unemployment disparities (Figure 1) is symptomatic of this dysfunction. The weak positive visual relationship (Figure 2) actually masks an absence of causal link, as confirmed by the econometric model (Table 6) which invalidates Mundell's central hypothesis.
2.1.1.2. Indicators for Analyzing Capital Mobility: FDI (Outflows, Inflows)
This subsection focuses on the second component of Mundell's criterion: capital mobility. Its objective is to assess the extent to which capital flows freely to serve as an adjustment mechanism in response to asymmetric shocks. The analysis combines a measure of the freedom of capital movement (financial openness) with an investigation of its determinants.
Figure 3, which illustrates the dispersion of financial openness within the Franc Zone, is a crucial starting point. It reveals pronounced heterogeneity among member countries. While some display a stable and relatively high degree of financial openness, others exhibit significant volatility and much lower levels. This initial dispersion indicates that the environment for capital flows is not uniform across the zone, which could hinder their stabilizing role. It therefore raises the question of the factors explaining these differences.



[bookmark: _Toc215577661]Figure 3: dispersion of financial openness in the Franc Zone
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To address this question, Table 7 presents the results of a panel data regression aimed at identifying the determinants of inward Foreign Direct Investment (FDI), a key proxy for long-term capital flows. The picture that emerges is one of imperfect and conditional capital mobility.
Capital flows, proxied by FDI, exist but are channeled through specific factors: they favor large markets and trade-open economies. Most importantly, their complex relationship with political stability reveals that the drivers of investment in the zone may be less related to the general quality of institutions than to rent-seeking in specific primary sectors.
[bookmark: _Toc215577685]Table 7: Determinant of incoming IDE flow (fixed-effects model)
	
	(1)
	(2)
	(3)

	VARIABLES
	IDE_e
	IDE_e
	IDE_e

	
	
	
	

	PIB_
	0,01***
	
	

	
	(0,215)
	
	

	Inflation
	0,0176
	
	

	
	(0,0188)
	
	

	ouverture
	103,5***
	
	

	
	(9,125)
	
	

	Urbanisation_
	-8,14e-07***
	
	

	
	(2,72e-07)
	
	

	Stabilité politique 
	-5,9047***
	
	

	
	(0,2178)
	
	

	L,PIB_
	
	0,014**
	0,012**

	
	
	(0,215)
	(0,215)

	L,Inflation
	
	-0,00289
	-0,00289

	
	
	(0,0223)
	(0,0223)

	L,ouverture
	
	90,08***
	90,08***

	
	
	(10,91)
	(10,91)

	L,Urbanisation_
	
	-5,99e-07*
	-5,99e-07*

	
	
	(3,36e-07)
	(3,36e-07)

	Constant
	-2,947***
	-2,329***
	-2,329***

	
	(0,578)
	(0,703)
	(0,703)

	
	
	
	

	Observations
	303
	297
	297

	R-squared
	0,343
	0,232
	0,232

	Number of Nom_pays
	12
	12
	12


Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Consequently, capital does not appear to function as an automatic and fluid adjustment mechanism serving the monetary union. Its mobility is heterogeneous (as shown in Figure 3) and driven by rent-seeking and market logics rather than by arbitrage aimed at balancing shocks among member countries (as suggested by Table 7).
A negative asymmetric shock in a small, resource-poor country will not necessarily attract capital to compensate, as investors will be more sensitive to market size and sector of activity than to seeking convergence opportunities. In this respect, capital mobility in the Franc Zone only very partially validates Mundell's criterion.
2.1.2. Results on the Degree of Openness: Confirmation of the Highly Open Nature of Member Economies, Partially Validating McKinnon's Criterion
This subsection aims to assess McKinnon's criterion, according to which small, highly open economies derive greater benefits from a fixed exchange rate regime. The analysis robustly confirms that Franc Zone countries indeed exhibit the characteristics of small open economies, partially validating this fundamental criterion.
[bookmark: _Toc215577686]Table 8: comparative analysis of the degree of openness with other groups of countries
	Group       mean
	sd
	N
	

	1
	0,0517274
	0,0292069
	303

	2
	0,004952
	0,0143121
	253

	3
	5,48e-09
	1,00e-08
	100

	4
	2,89e-08
	3,43e-08
	97

	Total
	0,0224784
	0,0314902
	753


Table 8 provides an initial descriptive comparison of the degree of trade openness (measured by the (X+M)/GDP ratio) across different country groups. It shows that Group 1, comprising the Franc Zone countries, displays a substantially higher average openness ratio (approximately 0.052) than the other groups, notably Group 2 (0.005). The large standard deviation within Group 1, however, indicates some heterogeneity among zone members.
[bookmark: _Toc215577687]Table 9: Difference of means test
	Analysis of Variance

	Source
	SS
	df     
	MS
	F
	Prob > F

	Between groups
	0,436471601
	3
	0,145490534
	352,39
	0,0000

	Within groups
	0,309238196
	749
	0,000412868
	
	

	Total
	0,745709797
	752
	0,000991635
	
	


This difference in means is formally tested in Table 9 through an analysis of variance (ANOVA). The extremely high F-value (352.39) and a p-value of 0.0000 allow us to reject the null hypothesis that the group means are equal. This means that the average degree of openness of the Franc Zone group is statistically different from that of the other country groups.
[bookmark: _Toc215577688]Table 10: Comparison of the degree of commercial openness by Group
	Row Mean-
Col Mean
	
	
	

	
	1
	2          
	3

	2
	-0,046775
	
	

	
	0,000
	
	

	         
	
	
	

	3
	-0,051727
	-0,004952
	

	
	0,000
	0,236
	

	         
	
	
	

	4
	-0,051727
	0,004952    
	2,3e-08

	
	0,000
	0,245      
	1,000


Table 10 refines this analysis by comparing means pairwise. The results are unequivocal: the difference between Group 1 (Franc Zone) and all other groups is statistically significant (p-value = 0.000). In contrast, the difference in openness between the other groups (for example, Group 2 and Group 3) is not significant. This isolates the Franc Zone as a distinct set, notably more open than the other economies included in the comparison.
[bookmark: _Toc215577662]Figure 4: Temporal analysis of economic opening[image: ]
Figure 4 provides a visualization of the temporal evolution of economic openness for each country in the zone. It can be observed that while the level and volatility of the ratio differ from one country to another (confirming the heterogeneity seen in the standard deviation), the general trend for the majority of countries is upward or stabilizing at a high level over the 1990-2020 period. This figure illustrates the permanence of this structural feature.
Table 11 seeks to identify the determinants of this high level of openness through a fixed effects model. The results show that GDP level, net inflows of Foreign Direct Investment (FDI), government effectiveness, urbanization rate, and degree of industrialization are significant and positive factors. This suggests that openness is not random but is correlated with economic fundamentals and institutional quality. Moreover, the positive and significant coefficients of the annual variables from the mid-2000s onward indicate an upward temporal trend in openness, independent of other factors, which could reflect an ongoing process of integration into the global economy.
[bookmark: _Toc215577689]Table 11: Determinant of economic openness (fixed-effects model)
	
	(1)

	VARIABLES
	Ouverture économique 

	
	

	PIB_
	0,10*

	
	(0,254)

	L.PIB_
	-0,012**

	
	(0,218)

	IDE_net
	3,682e+07***

	
	(5,188e+06)

	Efficacité du gouvernement
	2,855e+07***

	
	(8,259e+06)

	population_Urbaine
	0,000942**

	
	(0,000423)

	Entrepreneuriat 
	0,025**

	
	(0,2514)

	Industrialisation 
	0,00106*

	
	(0,000934)

	Année 1992 
	-0,000389

	
	(0,00579)

	Année 1993
	-0,00346

	
	(0,00583)

	Année 1994
	-0,00788

	
	(0,00583)

	Année 1995
	-0,00561

	
	(0,00636)

	Année 1996
	-0,00273

	
	(0,00614)

	Année 1997
	-0,00611

	
	(0,00617)

	Année 1998
	-0,00352

	
	(0,00621)

	Année 1999
	-0,00691

	
	(0,00626)

	Année 2000
	-0,0119*

	
	(0,00626)

	Année 2001
	-0,00914

	
	(0,00632)

	Année 2002
	-0,00936

	
	(0,00638)

	Année 2003
	-0,00558

	
	(0,00645)

	Année 2004
	-0,000836

	
	(0,00651)

	Année 2005
	0,00386

	
	(0,00629)

	Année 2006
	0,0113*

	
	(0,00662)

	Année 2007
	0,0231***

	
	(0,00648)

	Année 2008
	0,0323***

	
	(0,00656)

	Année 2009
	0,0276***

	
	(0,00664)

	Année 2010
	0,0302***

	
	(0,00676)

	Année 2011
	0,0364***

	
	(0,00691)

	Année 2012
	0,0344***

	
	(0,00697)

	Année 2013
	0,0400***

	
	(0,00710)

	Année 2014
	0,0383***

	
	(0,00729)

	Année 2015
	0,0269***

	
	(0,00742)

	Année 2016
	0,0280***

	
	(0,00762)

	Année 2017
	0,0236***

	
	(0,00799)

	Année 2018
	0,0283***

	
	(0,00819)

	Année 2019
	0,0251***

	
	(0,00822)

	Année 2020
	0,0221**

	
	(0,00855)

	Année 2021
	0,0279***

	
	(0,00897)

	Année 2022
	0,0338***

	
	(0,00951)

	Année 2023
	0,0309***

	
	(0,00975)

	Constant
	-0,00222

	
	(0,0154)

	
	

	Observations
	287

	Number of Nom_pays
	12

	R-squared
	0,764


Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
The analysis converges to establish a clear finding: Franc Zone countries are, on average, highly open economies, far more so than the other country groups used as reference points. This openness is a persistent structural characteristic, which has even strengthened over time for certain members. According to McKinnon's logic, this characteristic makes the option of a single currency and stable anchor more attractive, as the gains in terms of price stability and reduced transaction costs related to exchange rate fluctuations are potentially significant.
Thus, from the perspective of the openness criterion, the Franc Zone fulfills an important condition for being considered an optimum currency area. However, this potential strength must be qualified by two elements: the heterogeneity of openness levels within the zone itself and the fact that this criterion, while necessary, is not sufficient to conclude that the union is globally optimal, which also depends on other factors such as business cycle synchronization or factor mobility.
2.1.3. Results on the Nature of Shocks and Synchronization: (Core of the Analysis)
The analysis of shock symmetry and business cycle synchronization constitutes the most fundamental criterion for assessing the viability of a monetary union. This criterion examines whether member economies are subject to macroeconomic disturbances of similar nature and comparable intensity, and whether their cyclical fluctuations evolve in a synchronized manner.
Our investigation combines two complementary approaches to capture the full complexity of cyclical dynamics. First, the calculation of business cycle correlation coefficients between different member countries provides a direct measure of the degree of synchronization. The cycles were previously isolated using the Hodrick-Prescott filter applied to real GDP series, in order to distinguish the cyclical component from the long-term trend.
2.1.3.1. Results on Cycle Correlation
The correlation calculations reveal moderate synchronization, with coefficients generally positive and above 0.5. Synchronization appears stronger within each regional union (WAEMU and CEMAC) than between them, reflecting differentiated economic structures and trade partnerships. The highest correlations are observed among countries sharing similar economic specialization, such as the oil-producing countries of CEMAC.
Table 12 presenting the correlation coefficients provides precise quantitative insight into the degree of business cycle synchronization among Franc Zone member countries. The results, while nuanced, confirm and refine the trends observed graphically. Within CEMAC, grouping oil-dependent economies, correlations are extremely strong, often exceeding 0.98. This apparent synchronization, however, must be interpreted with caution.
It does not reflect deep structural economic integration, but rather a common dependence on an exogenous variable: the price of oil. The economies of Gabon, Congo, Cameroon, and Equatorial Guinea are subject to the same hydrocarbon reference cycle, which generates mechanical correlation of their economic performances. This is less an organic synchronization than a covariance induced by primary specialization.



Within WAEMU, correlations are also significant but present a more diversified structure, with coefficients generally ranging between 0.85 and 0.99. A form of sub-regional clustering is observed: coastal countries such as Côte d'Ivoire, Senegal, and Togo display more pronounced synchronization, probably due to more intense trade exchanges and relatively more diversified economic structures. Sahelian countries, such as Niger, Chad, and Mali, exhibit slightly weaker correlations with the coastal group, revealing the differentiated impact of agricultural and climatic shocks.



[bookmark: _Toc215577690]Table 12: Analysis of Cyclical Correlations within the Franc Zone
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	(1) cycle_ln_Burkin fasso
	1,000
	
	
	
	
	
	
	
	
	
	
	

	(2) cycle_ln_Bénin
	0,997*
	1,000
	
	
	
	
	
	
	
	
	
	

	(3) cycle_ln_Cameroun
	0,996*
	0,994*
	1,000
	
	
	
	
	
	
	
	
	

	(4) cycle_ln_Côte d’ivoire
	0,953*
	0,970*
	0,963*
	1,000
	
	
	
	
	
	
	
	

	(5) cycle_ln_Gabon
	0,977*
	0,984*
	0,983*
	0,990*
	1,000
	
	
	
	
	
	
	

	(6) cycle_ln_Guinée Equat
	0,855*
	0,829*
	0,811*
	0,674*
	0,737*
	1,000
	
	
	
	
	
	

	(7) cycle_ln_Mali
	1,000*
	0,994*
	0,995*
	0,944*
	0,971*
	0,865*
	1,000
	
	
	
	
	

	(8) cycle_ln_Niger
	0,985*
	0,989*
	0,994*
	0,985*
	0,994*
	0,751*
	0,981*
	1,000
	
	
	
	

	(9) cycle_ln_RCA
	0,881*
	0,862*
	0,848*
	0,715*
	0,765*
	0,979*
	0,892*
	0,794*
	1,000
	
	
	

	(10) cycle_ln_Sénégal
	0,994*
	0,998*
	0,996*
	0,979*
	0,990*
	0,799*
	0,991*
	0,995*
	0,836*
	1,000
	
	

	(11) cycle_ln_Tchad
	0,989*
	0,976*
	0,985*
	0,905*
	0,943*
	0,885*
	0,993*
	0,961*
	0,915*
	0,971*
	1,000
	

	(12) cycle_ln_Togo
	0,983*
	0,992*
	0,988*
	0,992*
	0,996*
	0,757*
	0,978*
	0,996*
	0,794*
	0,997*
	0,950*
	1,000


	*** p<0,01, ** p<0,05, * p<0,1
Thus, while some synchronization exists within subsets of the Franc Zone, it is either the product of common vulnerability to commodity prices or limited to restricted geo-economic groups. It does not characterize the zone as a whole in its relationship with its monetary center. This absence of cyclical symmetry with the center and the predominance of idiosyncratic shocks constitutes solid empirical evidence against the ex-ante status of an optimum currency area for the Franc Zone. The union rests more on a bet on future convergence than on an observable economic reality.
2.1.3.2. Analysis of Cycle Synchronization
The visualization of the gross domestic product (GDP) trajectories of Franc Zone member states over the 1990-2020 period (Figure 5) immediately reveals pronounced heterogeneity in their economic performances. Far from forming a homogeneous and coherent whole, these economies present structurally divergent growth profiles, challenging the hypothesis of natural synchronization of their business cycles.
The growth curves clearly distinguish several country groups. Oil-dependent economies Gabon, Congo, Cameroon is characterized by higher GDP per capita levels but heightened volatility, directly correlated with fluctuations in global hydrocarbon prices. The oil shocks of 2008-2009 and 2014-2016 are particularly visible there, manifesting in sharp contractionary or expansionary movements not observed elsewhere.
Conversely, Sahelian and agricultural countries Niger, Chad, Central African Republic, Mali displays lower and more erratic growth trajectories, often dependent on climatic hazards and socio-political tensions. Their curves struggle to take off despite some modest occasional improvements.
Between these two extremes, countries such as Côte d'Ivoire, Senegal, and Benin appear to progress at a more regular pace, although their own dynamics remain distinct and poorly coordinated with those of their partners.



[bookmark: _Toc215577663]Figure 5: Analysis of the Synchronization of Economic Cycles in the Franc Zone
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Consequently, the question of monetary optimality arises acutely. A monetary union presupposes that states share common cycles or possess effective adjustment mechanisms in the face of differentiated shocks. However, the persistent divergence of economic trajectories observed here suggests that shocks are largely idiosyncratic and that stabilization tools single monetary policy, imperfect factor mobility are insufficient to respond to them optimally.
This preliminary graphical observation invites deeper analysis through quantitative measures of cyclical correlation and shock decomposition, in order to statistically substantiate what appears here only implicitly: the structural gap between the economic reality of the Franc Zone and the theoretical conditions of an optimum monetary union.

2.1.3.3. Analysis of the Nature of Shocks
VAR analysis reveals the predominance of asymmetric shocks specifically affecting certain countries or sub-regions. Terms-of-trade shocks, linked to commodity price fluctuations, constitute the main source of asymmetry, affecting oil, mineral, and agricultural product exporters differently.
[bookmark: _Toc215577664]Figure 6: impulse response functions
[image: ]
The impulse response functions (Figure 6) show that these shocks have persistent and divergent effects on member economies, creating tensions that cannot be absorbed by the monetary union's automatic adjustment mechanisms. Low factor mobility and price rigidity amplify the persistence of these divergences.
The prevalence of asymmetric shocks and imperfect cycle synchronization fundamentally challenge the optimality of the Franc Zone. A single monetary policy cannot be optimal for countries subject to different shocks requiring potentially opposing monetary responses.
This situation creates a permanent policy dilemma: either monetary policy favors certain countries at the expense of others, or it adopts a suboptimal middle position for all. The absence of sufficient compensatory fiscal mechanisms exacerbates this problem by leaving countries most affected by negative shocks without adequate adjustment instruments.
The mixed validation of this central criterion thus underscores the principal challenge of the Franc Zone: reconciling a single monetary architecture with the economic reality of countries with differentiated productive structures and divergent shock exposures.
Asymmetry of Transmissions
The impulse responses reveal notable asymmetry in shock transmission. The most diversified economies, such as Cameroon, exert a more pronounced influence on their partners. More specialized economies show heightened sensitivity to external shocks. The intensity of contagion varies according to country pairs.
Regarding the hierarchy of interdependencies, certain economies emerge as poles of fluctuation diffusion. Their domestic shocks significantly affect several partners. The magnitude and duration of transmitted effects vary according to destinations. Conversely, other economies appear rather as receivers of regional fluctuations. Their responses to external shocks are more substantial. Their adjustment is often more prolonged.
In summary, the analysis of impulse response functions unveils a complex regional economic architecture where interdependencies and national specificities coexist, thereby delineating the contours of an economic space under construction but still marked by differentiated dynamics namely, the absence of synchronization.
2.2. Discussion and Integration of Results
2.2.1. Summary of Strengths and Weaknesses
The empirical analysis conducted in this study reveals a mixed assessment of the Franc Zone with regard to the classical criteria of optimum currency areas (OCAs). On the strengths side, we observe pronounced economic openness of member states, partially confirming McKinnon's (1963) criterion. Indeed, trade openness ratios are significantly higher than those of other groups of non-member African countries, which theoretically legitimizes the use of a stable monetary anchor to reduce transaction costs and imported inflation.
Moreover, the monetary and financial stability inherited from the euro peg and managed by the sub-regional central banks (BCEAO; BEAC) constitutes an undeniable asset, particularly in terms of international credibility and inflation control, as evidenced by the stationarity results of inflation series. Finally, formal legal and institutional integration provides a conducive framework for economic policy coordination, even though this remains improvable.
The limited mobility of factors (labor and capital), although partially compensated by informal flexibility, does not allow it to fully play its role of adjustment in the event of idiosyncratic shocks, as advocated by Mundell (1961). The prevalence of asymmetric shocks and the weak synchronization of business cycles both among member countries and with non-member countries such as Nigeria call into question the relevance of a single monetary policy. However, the work of Bayoumi and Eichengreen (1994) emphasizes that cyclical synchronization is an essential prerequisite for the viability of a monetary union.
Conclusion and Recommendations
This paper has presented an in-depth empirical analysis of the optimality of the Franc Zone in light of the classical criteria of optimum currency areas. The results obtained allow us to draw a nuanced assessment, both instructive and bearing important policy implications.
Overall, the evaluation reveals that the Franc Zone does not constitute a complete optimum currency area. While it partially satisfies certain criteria, such as the degree of economic openness (McKinnon), it exhibits major structural weaknesses with regard to other fundamental conditions, notably shock symmetry, business cycle synchronization, and factor mobility.
The prevalence of asymmetric shocks, particularly linked to commodity price fluctuations, and weak cycle synchronization among member countries and with other non-member countries, challenge the relevance of a single monetary policy. A policy designed for the entire zone risks being unsuitable, even counterproductive, for certain countries at certain times, widening divergences instead of resolving them. Moreover, the absence of effective automatic adjustment mechanisms very limited labor mobility and capital mobility guided by rent-seeking rather than stabilization logics deprives the union of its natural shock absorbers in the face of these asymmetric shocks. Finally, the low economic diversification of members, legacy of primary specialization, perpetuates their vulnerability and hinders convergence dynamics.
However, it would be reductive to conclude outright failure. The Franc Zone provides undeniable macroeconomic stability: low inflation and monetary credibility, which remain precious assets for often fragile economies. The challenge is therefore not so much to question the existence of the union as to bridge the gap between a sophisticated monetary architecture and underlying economies that remain poorly integrated and synchronized.
This conclusion calls for reflection that goes beyond the static framework of traditional criteria. It invites consideration of the theory of endogeneity of optimum currency areas (Frankel and Rose, 1998), according to which the union itself may, in the long term, generate the conditions for its own optimality by fostering trade, convergence, and synchronization. The results of this study showing still-limited integration suggest that this process is far from automatic. It requires strong political will and ambitious structural policies aimed at deepening regional integration, diversifying economies, developing infrastructure, and establishing genuine fiscal solidarity mechanisms.
AI Technology Details :
Name : Gemini
Version/Model : Gemini 1.5 Flash
Source : Google AI
Detail of the AI usage:
Structural Optimization of the Abstract: The AI assisted in restructuring the abstract to make it more analytical and less descriptive, following the specific suggestions provided by the peer reviewers.
References
Amini, S., Delgado, M. S., Henderson, D. J., & Parmeter, C. F. (2012). Fixed vs Random: The Hausman Test Four Decades Later. In B. H. Baltagi, R. C. Hill, W. K. Newey, & H. L. White (Eds.), Essays in Honor of Jerry Hausman (pp. 479-513). Emerald Group Publishing Limited. https://doi.org/10.1108/S0731-9053(2012)0000029021
Ayad, T., & Hasanein, A. M. (2024). How does Spiritual Leadership Drive Employee Performance in the Hospitality Sector? Unraveling the Role of Affective Commitment. Geo Journal of Tourism and Geosites, 53(2), 697-705. https://doi.org/10.30892/gtg.53233-1245
Bayoumi, T., & Eichengreen, B. (1994). Monetary and exchange rate arrangements for NAFTA. Journal of Development Economics, 43(1), 125-165. https://doi.org/10.1016/0304-3878(94)90026-4
Breitung, J., & Franses, P. H. (1998). On Phillips–Perron-type tests for seasonal unit roots. Econometric Theory, 14(2), 200-221. https://doi.org/10.1017/S0266466698142032
Cole, M. A., Elliott, R. J. R., & Zhang, L. (2017). Foreign direct investment and the environment: A review of the literature. Annual Review of Environment and Resources, 42, 465-487. https://doi.org/10.1146/annurev-environ-102016-060916
Coulibaly, I., & Gnimassoun, B. (2013). Current account sustainability in Sub-Saharan Africa: Does the exchange rate regime matter? https://ideas.repec.org/p/nan/wpaper/2013-42.html
Coulibaly, I., & Gnimassoun, B. (2013). Optimality of a monetary union: New evidence from exchange rate misalignments in West Africa. Economic Modelling, 32, 463-482. https://doi.org/10.1016/j.econmod.2013.02.038
Du, Z. (2011). The relationship between prediction accuracy and correlation coefficient. Solar Physics, 270(1), 407-416. https://doi.org/10.1007/s11207-011-9720-y
Frankel, J. A. (1999). No single currency regime is right for all countries or at all times. NBER Working Paper No. 7338. https://doi.org/10.3386/w7338
Frankel, J. A., & Rose, A. K. (1998). The endogeneity of the optimum currency area criteria. The Economic Journal, 108(449), 1009-1025. https://doi.org/10.1111/1468-0297.00327
Hill, T. D., Davis, A. P., Roos, J. M., & French, M. T. (2020). Limitations of fixed-effects models for panel data. Sociological Perspectives, 63(3), 357-369. https://doi.org/10.1177/0731121419863785
Hjalmarsson, E., & Österholm, P. (2010). Testing for cointegration using the Johansen methodology when variables are near-integrated: size distortions and partial remedies. Empirical Economics, 39(1), 51-76. https://doi.org/10.1007/s00181-009-0294-6
Kaiser, R., & Maravall, A. (1999). Estimation of the business cycle: A modified Hodrick-Prescott filter. Spanish Economic Review, 1(2), 175-206. https://doi.org/10.1007/s101080050008
Keating, J. W. (2013). What do we learn from Blanchard and Quah decompositions of output if aggregate demand may not be long-run neutral?. Journal of Macroeconomics, 38, 203-217. https://doi.org/10.1016/j.jmacro.2013.07.007
Kenen, P. B. (1969). The international position of the dollar in a changing world. International Organization, 23(3), 705-718. https://doi.org/10.1017/S002081830001403X
Kenen, P. B. (1985). Macroeconomic theory and policy: How the closed economy was opened. In R. W. Jones & P. B. Kenen (Eds.), Handbook of international economics (Vol. 2, pp. 625-677). Elsevier. https://doi.org/10.1016/S1573-4404(85)80009-X
Kenen, Peter B. "Common currencies versus currency areas." American Economic Review 87.2 (1997).
Matsumoto, A., Merlone, U., & Szidarovszky, F. (2012). Some notes on applying the Herfindahl–Hirschman Index. Applied Economics Letters, 19(2), 181-184. https://doi.org/10.1080/13504851.2011.570705
McKinnon, R. (2002). Optimum currency areas and the European experience. Economics of Transition, 10(2), 343-364. https://doi.org/10.1111/1468-0351.00115
Mundell, R. (1961). Flexible exchange rates and employment policy. Canadian Journal of Economics and Political Science/Revue canadienne de economiques et science politique, 27(4), 509-517. https://doi.org/10.2307/139437
Mundell, R. A. (1961). A theory of optimum currency areas. The American Economic Review, 51(4), 657-665. https://www.jstor.org/stable/1812792
Mundell, Robert Alexander. "The pure theory of international trade." The American Economic Review 50.1 (1960): 67-110.
Mushtaq, R. (2011). Augmented Dickey Fuller Test. Econometrics: Mathematical Methods & Programming eJournal. https://doi.org/10.2139/SSRN.1911068
Ravn, M. O., & Uhlig, H. (2002). On adjusting the Hodrick-Prescott filter for the frequency of observations. The Review of Economics and Statistics, 84(2), 371-376. https://doi.org/10.1162/003465302317411604
Williamson, O. E. (2009). Friedman (1953) and the theory of the firm. In U. Mäki (Ed.), The methodology of positive economics: Reflections on the Milton Friedman legacy (pp. 241-256). Cambridge University Press. https://doi.org/10.1017/CBO9780511581427.011
Xafa, M. (2021). Robert Mundell, 1932–2021. *World Economics*, *22*(2), 182-190. https://www.worldeconomics.com/Journal/Papers/Article.details?ID=836 
image4.emf
0

.05

.1

.15

.2

degré d'ouverture commerciale (import+export) 1990 2000 2010 2020 2030

Année

Burkina Fasso Bénin

Cameroun Congo

Côte d'Ivoire Gabon

Guinée Equato Mali

Niger Rép Centre Afrique

Sénégal Tchad

Togo


image5.emf
0

5.000e+13

0

5.000e+13

0

5.000e+13

0

5.000e+13

1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020

1990 2000 2010 2020

Burkina Fasso Bénin Cameroun Congo

Côte d'Ivoire Gabon Guinée Equato Mali

Niger Rép Centre Afrique Sénégal Tchad

Togo

 PIB en prix constant

Année

Graphs by Pays


image6.emf
-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

-.1

0

.1

.2

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8

resultat_final, D.pib_Bénin, D.pib_Bénin resultat_final, D.pib_Bénin, D.pib_Camer resultat_final, D.pib_Bénin, D.pib_Congo resultat_final, D.pib_Bénin, D.pib_Côte_ivoire resultat_final, D.pib_Bénin, D.pib_Fasso resultat_final, D.pib_Bénin, D.pib_Gabon resultat_final, D.pib_Bénin, D.pib_Guinée resultat_final, D.pib_Bénin, D.pib_Guinée_Equato

resultat_final, D.pib_Camer, D.pib_Bénin resultat_final, D.pib_Camer, D.pib_Camer resultat_final, D.pib_Camer, D.pib_Congoresultat_final, D.pib_Camer, D.pib_Côte_ivoireresultat_final, D.pib_Camer, D.pib_Fasso resultat_final, D.pib_Camer, D.pib_Gabon resultat_final, D.pib_Camer, D.pib_Guinée resultat_final, D.pib_Camer, D.pib_Guinée_Equato

resultat_final, D.pib_Congo, D.pib_Bénin resultat_final, D.pib_Congo, D.pib_Camer resultat_final, D.pib_Congo, D.pib_Congoresultat_final, D.pib_Congo, D.pib_Côte_ivoireresultat_final, D.pib_Congo, D.pib_Fasso resultat_final, D.pib_Congo, D.pib_Gabon resultat_final, D.pib_Congo, D.pib_Guinée resultat_final, D.pib_Congo, D.pib_Guinée_Equato

resultat_final, D.pib_Côte_ivoire, D.pib_Bénin resultat_final, D.pib_Côte_ivoire, D.pib_Camer resultat_final, D.pib_Côte_ivoire, D.pib_Congo resultat_final, D.pib_Côte_ivoire, D.pib_Côte_ivoire resultat_final, D.pib_Côte_ivoire, D.pib_Fasso resultat_final, D.pib_Côte_ivoire, D.pib_Gabon resultat_final, D.pib_Côte_ivoire, D.pib_Guinée resultat_final, D.pib_Côte_ivoire, D.pib_Guinée_Equato

resultat_final, D.pib_Fasso, D.pib_Bénin resultat_final, D.pib_Fasso, D.pib_Camer resultat_final, D.pib_Fasso, D.pib_Congoresultat_final, D.pib_Fasso, D.pib_Côte_ivoire resultat_final, D.pib_Fasso, D.pib_Fasso resultat_final, D.pib_Fasso, D.pib_Gabon resultat_final, D.pib_Fasso, D.pib_Guinée resultat_final, D.pib_Fasso, D.pib_Guinée_Equato

resultat_final, D.pib_Gabon, D.pib_Bénin resultat_final, D.pib_Gabon, D.pib_Camer resultat_final, D.pib_Gabon, D.pib_Congoresultat_final, D.pib_Gabon, D.pib_Côte_ivoireresultat_final, D.pib_Gabon, D.pib_Fasso resultat_final, D.pib_Gabon, D.pib_Gabon resultat_final, D.pib_Gabon, D.pib_Guinée resultat_final, D.pib_Gabon, D.pib_Guinée_Equato

resultat_final, D.pib_Guinée, D.pib_Bénin resultat_final, D.pib_Guinée, D.pib_Camer resultat_final, D.pib_Guinée, D.pib_Congoresultat_final, D.pib_Guinée, D.pib_Côte_ivoireresultat_final, D.pib_Guinée, D.pib_Fasso resultat_final, D.pib_Guinée, D.pib_Gabon resultat_final, D.pib_Guinée, D.pib_Guinée resultat_final, D.pib_Guinée, D.pib_Guinée_Equato

resultat_final, D.pib_Guinée_Equato, D.pib_Bénin resultat_final, D.pib_Guinée_Equato, D.pib_Camer resultat_final, D.pib_Guinée_Equato, D.pib_Congo resultat_final, D.pib_Guinée_Equato, D.pib_Côte_ivoire resultat_final, D.pib_Guinée_Equato, D.pib_Fasso resultat_final, D.pib_Guinée_Equato, D.pib_Gabon resultat_final, D.pib_Guinée_Equato, D.pib_Guinée resultat_final, D.pib_Guinée_Equato, D.pib_Guinée_Equato

95% CI orthogonalized irf

step

Graphs by irfname, impulse variable, and response variable
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