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ABSTRACT

Asymmetric shocks are crucial and constitute the requisite conditions for an 
optimum currency area. This study employed the structural vector autoregressive 
(SVAR) model to identify the predominant shocks affecting ECOWAS countries 
and further analysed the dynamic evolution of the predominant shocks using the 
State-Space VAR (S-SVAR) model on secondary data from 1975 to 2015. The 
SVAR reveals that the global GDP and monetary shocks predominantly affect 
ECOWAS Countries. The S- SVAR results clearly indicate that the identified 
shocks are asymmetric and oscillate irregularly after a time lag of one year. 
Also, the convergence after unexpected macroeconomic disturbances (shocks) 
takes longer periods with different time paths, and with some countries finding 
it difficult to converge even in the long run. Thus, the envisaged West African 
Monetary Union is not feasible. ECOWAS members should be given ample time 
for them to satisfy the requisite conditions of an optimal currency area and 
their policies need to be timely and quick to respond to shocks before they start 
manifesting.

Keywords: Asymmetric shocks, Mmonetary Uunion, Ooptimal Currency Area, 
SVAR, S- SVAR
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I. Introduction
Countries opting for a single currency must be prepared to lose their monetary 
policy autonomy to a neutral Central Bank. This phenomenon remains topical 
among practitioners of macroeconomic policies and leaves much to be desired, 
most especially as the Euro-zone, which seems to be a standard model for an 
optimum currency area toggles from one crisis to the other. However, the desire 
to establish a monetary union is predicated on the symmetry/asymmetry of 
shocks that affect candidate countries, and not on the Euro-zone model.
Symmetric shocks are crucial because they provide information on the desirability 
and costs of a union's monetary policy (Tsangarides & Qureshi, 2008), Karras, 
2006; De Grauwe, 2005) and constitute the requisite conditions for an optimum 
currency area. The requisite conditions enshrined in the Optimum Currency 
Area (OCA) theory, advanced by Mundell (1961), McKinnon (1963) and 
Kenen (1969) are factor mobility, trade openness, product diversification, and 
similarity of inflation rates and wage stability. Technically, the cost of forming a 
monetary union will be less if the response to domestic and external shocks by 
candidate countries is similar (Chuku, 2012).
ECOWAS governments have expressed their desire to form a currency union. To 
this end, they have adopted different strategies and ratified various Treaties that 
will enable them to satisfy the requisite conditions as enshrined in the OCA theory. 
However, different studies have revealed that a monetary union is tentatively 
not ideal for the entire ECOWAS region, yet the process of introducing a single 
currency is ongoing. For instance, (Karras 2006; Tsangarides & Qureshi, 2008; 
Chuku, 2012; Harvey & Cushing, 2015; Nkwatoh, 2018; Sagiru & Irfan, 2019) 
have examined the nature of shocks affecting ECOWAS countries. These studies 
have shown that the shocks resonating across the entire region are asymmetric 
and uncorrelated, suggesting that the cost of forfeiting their monetary autonomy 
will be very high. In his submission, Houssa (2008) concluded that adjustments 
to form a monetary union will be difficult because most ECOWAS countries 
are mainly affected by uncorrelated supply shocks. Certainly, uncorrelated 
shocks in the entire region are due to fact that the responses and adjustments to 
macroeconomic disturbances by the respective governments are not similar and 
timely.
Studies on the envisaged West African monetary union have employed the 
structural vector auto regressive (SVAR) model to ascertain the degree of 
symmetry/asymmetry of shocks among member countries. Their findings are 
instructive. However, the modelling of shocks using the SVAR model is static, 
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whereas shocks are dynamic and evolve over time with changes in economic 
activities. Thus, this study first of all, identified the predominant shocks affecting 
ECOWAS countries using the SVAR model, and further analysed the dynamic 
evolution of the predominant shocks using the State-Space VAR (S-SVAR) 
model (Klaman Filter approach) introduced by (Boone, 1997). The beauty of 
this approach is that it brings out the dynamic behaviour of shocks (symmetric/
asymmetric). It further shows how respective countries respond/adjust to 
these shocks and informs us on the convergence time path of both the external 
and domestic shocks, and constitute a significant contribution to the existing 
literature in West Afirca.

The balance of the paper is as follows: Section II discusses the empirical 
literature, Section III ushers in the methodology and sources of data. Section IV 
presents the results and analysis, while the conclusion and recommendations are 
contained in Section V.

II. LITERATURE REVIEW
Many studies have operationalized the optimum currency area theory using 
the Blanchard-Quah decomposition of shocks between supply and demand, 
while employing the structural vector auto regressive (SVAR) approach 
introduced by Bayoumi & Eichengreen (1992). In their initial study, Bayoumi 
& Eichengreen (1992) found more idiosyncratic and significant shocks among 
EU countries than across US regions using annual regional data from 1970 to 
2008. In a similar study, Ramos and Suriach (2004) submitted that the degree 
of asymmetry of shocks is less among Euro-zone members than other regional 
groupings opting for a monetary union. However, a broader European monetary 
union will be costly because candidate countries wishing to join the EMU have 
more idiosyncratic shocks than existing members (Horvath & Rátfai, 2004).

A plethora of studies has simulated the Blanchard and Quah model using the 
SVAR to evaluate the feasibility of a monetary union in Asia, Gulf Cooperation 
Council, SADC, East Africa and Latin America. For instance, Ling (2001); Sato, 
Zhang and McAlee (2005); Huang and Guo (2006); Tang (2006); Jeon and Zhang 
(2007); Koh and Lee (2010); Allegret & Sand-Zantman (2007); Forhad (2014) 
among others reached the conclusion that the Asian region is not fit for a monetary 
union because member countries displayed asymmetric shocks. However, East 
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Asian countries can participate in a common currency area because their shocks 
have the same sizes with similar speed of adjustments (Shafighi & Gbarleghi, 
2016; Fuang & Guo, 2016). Earlier studies on Latin American: Bayoumi and 
Eichengreen (1994), Licandro (2000), Hallwood, Marsh and Scheibe (2006), 
Foresti (2007), McKnight and Sánchez (2014), Guimarães and Monteiro (2014) 
etc., have established the existence of considerable asymmetries of shocks that 
requires substantial reforms before a Latin American monetary union could be 
formed. Foresti, (2007) concluded that higher policy coordination is imperative 
before starting any economic integration process in Latin America, while 
Hafner & Kampe (2018) foresees a monetary union from greater economic and 
political integration.

Many studies using the Blanchard and Quah framework have concluded that 
the demand shocks of Gulf Cooperation Council are asymmetric, thus making 
them poor candidates for a monetary union (see, Abu-Bader & Abu-Qarn, 
2008); Al-Turki, 2007; Benbouziane, Benhabbib, & Benamaar, 2010; Louis, 
Balli & Osman, 2010; Alshehry & Slimane, 2012; Kandil & Trabelsi, 2012; and 
Arfa, 2012). Likewise, Buigut and Valev (2005) submit that SADC economies 
may not benefit from a currency union their economic shocks were highly not 
correlated. However, a monetary union for the Common Market for Eastern 
and Southern Africa (COMESA) is possible, but member countries will become 
more vulnerable to shocks, thereby, reducing the potential benefits of monetary 
integration (Njoroge, Opolot, Abuka & Okello, 2011). Similar studies have 
shown that macroeconomic convergence was impossible for East African 
countries (Shiek, Azam, Rabby, Alam & Khan, 2011; Mafusire & Brixiova, 
2013; Siele, 2018).

The few studies in West Africa using the Blanchard and Quah model have 
all shown that a degree of asymmetry of shocks among member countries is 
relatively higher, indicating member countries are not fit for a monetary union 
(Fielding, Lee & Shields, 2004; Opoku-Afari & Kinful, 2005; Housa, 2008; 
Chuku, 2012; Ekong & Onye, 2012; Harvey & Cushing, 2015; Nkwatoh 2019; 
Sagiru & Irfan, 2019).

Although, the SVAR method has been extensively used in literature, it however 
does not consider how shocks if any, have evolved over time, especially when 
the economic interdependence among candidates' economies keep changing 
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(see Boon, 1997; Maza and Villaverde, 2006; Mikek, 2007; Radomskyy, 2007; 
Zdzienicka, 2009). In a nutshell, the SVAR model assumes that shocks are static 
making it difficult to account for the dynamic changes occurring in an economy.

Studies have extended the SVAR model by estimating the time-varying 
parameters via the Kalman filter (state-space VAR) approach introduced by 
(Boone 1997) to remedy the static effect of the SVAR model. Analysing the 
similarities in shocks between 15 EU countries using the AD-AS framework from 
1963 to 1994, (Boone, 1997) reached the conclusion that European economies 
displayed a strong asymmetric behaviour. Accordingly, Maza and Villaverde 
(2006) showed that shocks in the Spanish region had been mostly symmetric and 
to a greater extent, did not affect the process of regional convergence between 
1975 and 2005. Other studies include: Mike (2007), Jondeau and Sahu (2004), 
Sato and Zhang (2005), Giannone and Lenza (2014), Bañbura & Giannone & 
Lenza (2015). The findings of these studies reveal that the shocks of candidate 
countries become symmetrical and correlated over time, even though some 
studies (Xu, 2006; Xu, Waed & Gan, 2007) have shown contrary results.

III. DATA and METHODOLOGY
To account for all ECOWAS protocols and agreements and also, to fully 
capture the dynamic behaviour of their macroeconomic variables with respect 
to the convergence criteria, this study used secondary data from 1975 to 2015 
extracted from IFS-CD Rom published by the IMF, World Development 
Indicators published by World Bank and WAMA indicators published by the 
West African Monetary Agency. The variables considered are: World Oil Prices 
(WOP), Global GDP (GGDP), Real Gross Domestic Product (RGDP), Real 
Effective Exchange rate (REER) and Domestic Prices proxied by Inflation 
(INF). Fourteen ECOWAS countries: Benin, Burkina Faso, Cape Verde, Cote 
D'Ivoire, The Gambia, Ghana, Guinea, Guinea-Bissau, Mali, Niger, Nigeria, 
Senegal, Sierra Leone, and Togo were considered with the exception of Liberia 
due to paucity of data.

Model	specification
First, the study employed the SVAR to identifies the predominant shocks in 
the short run, medium term and long-run using derived from the variance 
decomposition. To this end, the 2-variable VAR model premised on Blanchard 
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and Quah (1998) AD-AS framework is extended to a 5-variable VAR model. 
The SVAR model with restrictions and five shocks i.e., World Oil Price -WOP, 
Global GDP - GGDP, Domestic Real GDP -DRGDP, Real Effective Exchange 
Rate - REER and Inflation – INF is specified as follows:
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Where, et represents the structural shocks and superscripts i, j and k represent 
the region's key economy, regional economies and the rest of the world and, 
wt is a normally and independently distributed error term with zero mean 
and constant variance. át and ât are time-varying coefficients, which evolve 
according to random walk processes. The time-varying â coefficient measures 
the temporal relationship between shocks among i, j and k. Thus, á and 
â coefficients are simulated into a VAR model and then estimated using the 
Kalman filter technique to determine the importance of the common component 
to each country's structural shocks.

IV. PRESENTATION AND ANALYSIS OF RESULTS
The variables were subjected to an Augmented Dicky-Fuller (ADF) and Phillip 
Perron tests, and a spectra analysis tests before implementing the SVAR, to 
avoid spurious regression as shown on appendix 1. The results show that all 
variables are integrated of order one as shown on Appendix 1.

Tests Diagnostics /Stability Test
The optimal lag lengths show that only the SVAR estimates of Benin, Ghana, 
Sierra Leone and Togo are in conformity with the Akaike Information (AIC) and 
Swartz Information (SIC) lag selection criteria. The estimates of the SVAR for 
other countries display serial correlation, hence the serial correlation LM test 
was employed to determine the appropriate lag lengths. The final lag lengths 
chosen for the estimations were void of serial correlation since their p-values 
are greater than 0.05, thus making the different SVAR models robust at their 
respective identified optimal lags as shown on Appendix 2.
Results reported on Appendix 3 show that the stability condition is satisfied 
because all the roots of the different SVAR model have a modulus of less than 
one. Hence, further analysis of the SVAR is justified since all the preliminary 
diagnostics have been fulfilled.
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Variance Decomposition
The variance decomposition identifies the predominant shocks that influence 
the behaviour of the dependent variables in the SVAR model in the short-run 
(one-year forecast error), medium term (five-years forecast error) and long-
run (ten-year forecast error). Table 2 provides the variability of domestic Real 
GDP to changes in domestic supply, monetary, demand and external shocks for 
all the ECOWAS countries. The results show that the shocks responsible for 
the variability of domestic real GDP are asymmetric. The predominant shocks 
affecting the domestic real GDP of Benin, Burkina Faso, Cote D'Ivoire and The 
Gambia are World oil prices followed by global GDP. For Cape Verde, Ghana 
and Togo, domestic real GDP is predominantly affected by external shocks - 
global GDP followed by World oil price. For the case of Guinea Bissau, Sierra 
Leone and Guinea, World oil prices and monetary shocks predominantly affect 
domestic real GDP.

These shocks persist for the entire period, except for Guinea's domestic real 
GDP that is mostly affected by shocks in World oil prices and global GDP in the 
long run. In Mali, monetary and demand shocks predominantly affect domestic 
real GDP, while in Niger, global GDP and demand shocks predominantly affect 
domestic real GDP. Lastly, Nigeria's domestic real GDP is affected by Global 
GDP and monetary shocks, while demand and World oil price shocks affect 
Senegal's domestic real GDP predominantly. This result indicates that shocks 
across West Africa are asymmetric and therefore require different policies to 
cushion their effects. Thus, the cost of surrendering monetary policy autonomy 
by members to a common Central Bank will be very high.

Chapter 1. Table 2: Variability of Real GDP to Changes in Supply, Monetary 
and Demand Shocks
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Table 3 reports the variability of the real effective exchange rate to changes 
in external shocks (WOP, GGDP), supply, monetary and demand shocks for 
all the ECOWAS countries. The variability of real exchange fluctuations 
across ECOWAS countries is caused by both external and domestic supply 
shocks. Predominantly, global GDP and domestic GDP are observed in Benin, 
Burkina Faso, Cote D'Ivoire and Senegal, while external and supply shocks 
are predominantly responsible for the variability in the exchange rate in Mali, 
Guinea and Cape Verde. Togo's exchange rate is predominantly caused by 
domestic supply shock; Gambia predominantly cause by domestic demand; 
Niger and Sierra Leone predominantly caused by global GDP. Above all, the 
real exchange rate variation in Nigeria is significantly caused by external and 
domestic shocks.

Chapter 2. Table 3: Variability of Real Effective Rate to Supply, Monetary and 
Demand Shocks
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Table 4 presents the variability of domestic prices to changes in external, supply, 
monetary and demand shocks across ECOWAS countries. Results show that the 
external supply shock (GGDP) predominantly affects prices in Ghana, while 
external supply (WOP) and domestic supply shocks predominantly influence 
prices in Guinea and Togo respectively. Interestingly the remaining ECOWAS 
countries are predominantly affected by a monetary shock. This implies that price 
adjustments across West African States are largely determined by a monetary 
phenomenon. Results from the SVAR are consistent with ealier findings of 
(Fielding, Lee & Shields, 2004; Opoku-Afari & Kinful, 2005; Housa, 2008; 
Chuku, 2012; Ekong & Onye, 2012; Harvey & Cushing, 2015; Sagiru & Irfan, 
2019).

Chapter 3. Table 4: Variability of Domestic Prices to Changes in Supply, 
Monetary and Demand Shocks
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Chapter 4. State Space-VAR Analyses for ECOWAS Countries
The impulse response function (IRF) has often been used to tract the size 
and speed at which economies adjust to external and domestic shocks (see, 
Bayoumi & Eichengreen, 1994; Liu, 2012). However, the IRF employed in 
literature derived from the SVAR model has a static effect. On the contrary, IRF 
derived from the state- space VAR estimations have a dynamic effect because 
it considers every point in time over the entire sample period. Thus, Kamil's 
(2010) approach is used to trace one-period ahead response of each country's 
GDP to an external shock (global GDP); and the one-period ahead response of 
each country's domestic price (INF) to a domestic shock (monetary) of each 
ECOWAS economy.

State Space VAR Analysis of External Shock
Figure 1 measures the dynamic effect of a one-standard ahead response of 
domestic real GDP to global GDP over time for each West African State. 
Global GDP as an external shock is chosen because the variance decomposition 
shows that it affects all ECOWAS countries. The responses display negative 
and positive trend values. The effect of the supply shock peter's-out in the last 
years of some economies like Benin, Nigeria, Senegal and Togo. Specifically, 
the effect of the supply shock is dissimilar across ECOWAS economies and 
exhibit different magnitudes, time paths and different speeds of adjustments. For 
instance, the adjustment time for Benin and Senegal starts from 1990, while that 
of Nigeria and Togo start from 2000 and 2005 respectively. Apart from these 
few economies, the adjustment time for the remaining ECOWAS economies 
apparently is very slow (longer years) and with some not even converging to zero 
like Cote D'Ivoire and Sierra Leon. Hence, ECOWAS economies take longer 
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periods to adjust to external shocks. Certainly, the different convergence time 
paths will generate policy inconsistencies among West African states hence, 
making it difficult for ECOWAS members to comply with both the primary and 
secondary macroeconomic convergence criteria as desired.

Figure 1: Response of ECOWAS Countries to External Supply Shock 
(Global GDP)
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Source: Graph derived from State Space VAR estimates using Eviews 9.5. 
State Space VAR Analysis of Domestic Shock

Figure 2 presents the dynamic effect of a one-standard ahead response of domestic 
price to monetary shock over time for each West African State. The monetary 
shock is chosen among the domestic shocks because adopting a common 
policy is imperative and tends to reduce the cost of forming a monetary union 
when these policies become more synchronised. Also, results derived from the 
variance decomposition indicate that price adjustments across West African 
States are largely determined by a monetary phenomenon. This also explains the 
high cost of losing their monetary policy autonomy, if their convergence paths 
are different and slow. The graphs show that the responses of domestic prices 
exhibit a dissimilar pattern and are distributed between low negative and high 
positive magnitudes. The speed of adjustment of domestic prices to monetary 
shocks is slow and varies across most ECOWAS economies. Ghana, Guinea 
Bissau and Sierra Leone adjust to monetary shocks faster than other countries 
because monetary disturbances start normalising to a zero from 2001 upwards, 
while for Guinea, Senegal and Togo, the disturbances normalise to zero from 
2012 upward. While monetary disturbances in other ECOWAS economies start 
normalising almost at the last few years of investigation, the disturbances in 
Cape Verde and Gambia oscillate with time. The variations in monetary shock 
and slow speeds of adjustments to monetary shocks for ECOWAS economies 
tentatively indicates that a common monetary policy across the region may 
not be ideal. The smaller the size of monetary disturbances and high speed of 
adjustments, the faster the policy synchronization process among West African 
countries, which for now exists only in theory.
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Chapter 5. 
Figure 2: Response of ECOWAS Countries to Monetary Shock

Source: Graph derived from State Space VAR estimates using Eviews 9.5.
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V. CONCLUSION and RECOMMENDATIONS
This study builds on the optimum currency area theory, to identify the predominant 
shocks affecting ECOWAS countries using the SVAR model, particularly the 
S- SVAR model to analyse the dynamic evolution of shocks resonating across 
West Africa. The SVAR model shows that global GDP and monetary shocks 
predominantly affect ECOAWS countries. The S-SVAR model results clearly 
indicates that the identified shocks across West Africa are asymmetric and 
oscillate irregularly after a time lag of one year and with some countries finding 
it difficult to converge even in the long run. The policy implication here is 
that the different convergence time paths and longer convergence periods will 
generate policy inconsistencies among West African States, leading to a high 
cost of forming a monetary union. Thus, a monetary union is not feasible in 
West Africa for now.
For ECOWAS shocks to be symmetric thus, making them potential candidates 
for a monetary union, members should be given ample time to satisfy the 
requisite conditions of an optimal currency area and their policies need to be 
timely and quick to respond to the different shocks before they start manifesting. 
This will cushion the effect of the shocks and also shorten the duration of their 
impact before their sizes and ripple effects get bigger.
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APPENDIX
Appendix 1. Unit Root Test Result

Source: Author's computation using Eviews 9.5
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Chapter 8. 
Appendix 2. SVAR lag length selection criteria/serial correlationtest

(*) represent the probability Values of the LM test

Source: Author's computation using Eviews 9.5
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Appendix 3. Eigen value stability 

Source: Author's computation using Eviews 9.5


