
International Journal of Management and Applied Science, ISSN: 2394-7926  Volume-1, Issue-7, Aug.-2015 

Purchasing Power Parity In West African Monetary Zone 
 

144 

PURCHASING POWER PARITY IN WEST AFRICAN MONETARY 
ZONE 

 
1AFOLABI LUQMAN.O, 2NORAZNIN ABU BAKAR 

 
1,2School of Economics, Finance and BankingUUM CO B, Malaysia. 

E-mail: 1rskjnr001@yahoo.com, 2noraznin@uum.edu.my 
 
 
Abstract-The purpose of this article is to test the validity of long run Purchasing Power Parity (PPP) in West Africa 
Monetary Zone which is under ECOWAS regional bloc over the period of April 1980 to January 2014 .We employ ADF and 
PP unit root test, then proceed further with Johansen cointegration also in order to compare the outcome of our results.Panel 
unit root and cointegration method were also employed respectively,.Empirical results from both time series and panel 
approach testing indicated that PPP holds for WAMZ under ECOWAS. Our finding possesses significant policy implications 
for WAMZ under ECOWAS. 
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I. INTRODUCTION 
 
Purchasing Power Parity continues to remain one of 
the most controversial matters in international 
macroeconomics on the basis to determine whether 
truly the assumption holds or not. PPP positions stand 
when exchange rates between currencies are in 
equilibrium or countries share similar purchasing 
power parity. Thisdenotes that exchange of the two 
pairs should equate each other at aratio ofthe two 
currencies price level of goods and services under the 
fixed basket. The logic behind PPP hypothesis is that 
international goods arbitrage under any market must 
be traded away over time; thenthe real exchange rate 
is expected to return to theequilibriumvalue,in the 
long run. Studies on this issue are critical not only to 
policy makers, but also the researchers. 
West Africa Economic and Monetary Union 
(WAEMU) was created in 1994 and also another 
body called West African Monetary Zone (WAMZ) 
were also formed in 2000 to carry out asimilar 
function within ECOWAS. WAEMU under 
ECOWAS consists of eight members of French 
speaking countries namely: Benin, Burkina Faso, 
Mali, Senegal, Niger, Togo, Ivory Coast and Guinea-
Bissau. The use of a single currency, customsunion, 
and a uniform external tariff is in top gear. 
WestAfrican Monetary Zone (WAMZ) also under 
ECOWAS consist of Gambia, Nigeria, Ghana, 
Liberia, Guinea and Sierra lone Thus, they proposed 
to introduce a single currency with the customs union 
by 2015.ECOWAS also created another larger body 
called West Africa Monetary Institute (WAMI), with 
the sole aim of merging WAEMU and WAMZ 
together.With a strategic plan to produce a single 
currency with a unified customs union under 
ECOWAS as a wholein the region by 2020. 
Furthermore, Diversification of commodities at any 
level remain a critical factor that must be 
incorporated into the optimum currency area (OCA), 
kennen (1969) further stress that the degree of 

diversification of the commodity must be included. 
Countries that are highly diversified are suitable for 
OCA when compared with countries that are less 
diversified. Because the diversification provides a 
backup for unforeseen shocks that might likely 
happen, and then keep the constant changes in the 
terms of trade at par through the exchange rate.Level 
of goods integration is another critical 
issue.According to Mundell (1961),  he stresses  that 
the level of good integration should be taken into 
consideration when OCA is to be implemented. 
Countries with similar structures of production tend 
to engage in balance terms of trade shocks, resisting 
the efficiency of exchange rate  among countries. 
Countries with similar production structure tend to 
perform better under OCA. 
However, the main objective of this article is to test 
the validity of purchasing power parity in West 
African Monetary Zone. Also, it is of great important 
to explore the currency relation for WAMZ under 
ECOWAS using Purchasing Power Parity (PPP), in 
order to access the countries that have similar 
characteristics and the various opportunities attached 
to a common currency in order for ECOWAS to 
achieve full financial and economic integration by 
2020 (Vision 2020).This paper is prepared as follows. 
First section represents the introductory part, 
followed by section two that briefly discuss literature 
review. Methodology and sources of data are in 
section three. Estimated results are accessible in 
section four and section five concludes. 
 
II. LITERATURE REVIEW 
 
Economic integration cannot be removed from 
optimum currency theory area (OCA). OCA was first 
presented by Mundell (1961) in order to resolve the 
crisis in the balance of payment through the 
implementation plan of the European free trade zone 
in the 1950s.MeanwhileMckinnon (1963) assumed 
that any region that apply the use of OCA will 
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experience balanced average price level within the 
area with full employment will be enhanced and the 
balance of payment will be stable and improved. 
The Generalised Purchasing Power Parity came into 
existence by Ender and Hurn (1994, 1997) to give 
detail explanation to the non – mean returning 
conduct of actual exchange rate during the World 
War 11 period. According to Enders and Hurn 
(1997), they discovered that G-PPP hold on G7 
namely: (Japan, Italy, Germany, UK, USA, Canada, 
and France) including G-3 (USA, Germany, and 
Japan). Also Choudhry (2005) discovers that G-PPP 
holds on ASEAN 4 (Indonesia, Philippines, Thailand 
and Malaysia) including South Korea. In another 
similar manner, Ogawa and Kawasaki and Ogawa 
(2006) also discover that G-PPP holds on ASEAN 5 
including China and Korea. Ahn, et al (2006) detect 
that G-PPP continue to hold on ASEAN 4 i.e. 
(Indonesia, Thailand, Singapore, and Malaysia) then 
some northern Asian countries too (Korea, SAR, 
Taiwan and Hong Kong).Pontines (2009) detect that 
volatility of G-3 currency under OCA is lower than 
that of suggested G3 currency in East Asia. 
However, Liu and Chang (2013) indicated in their 
research using all the Latin American Counties that 
PPP holds for all the countries in the region. In 
another similar findings, Yang et al (2011) conducted 
other research in 15 Latin America countries and 
discover that only 6 nations out fifteen PPP holds 
hence they suggested that the government of those 
countries can forecast the exchange rate using PPP to 
examine the issue of undervalue or overvalue of 
currencies including the relationship that was in 
existence on foreign and domestic inflation value. 
Furthermore, this study aims to test the validityof 
PPP inWest African Monetary Zone (WAMZ) under 
ECOWAS, which consist of Gambia, Nigeria, Ghana, 
Liberia, Guinea and Sierra-lone for their proposed 
introduction of asingle currency by 2015. 
 
III. METHODOLOGY AND DATA 
 
Ho: If the aggregate normalization cointegration of 
WAMZ under ECOWAS is not equal to 0, which 
denote that PPP failed to hold, then it might not be 
advisable for the countries under WAMZ to apply 
OCA. 
Ha: If the aggregate normalization cointegration of 
WAMZ under ECOWAS equal to 0, this denotes that 
PPP can hold therefore, countries under WAMZ can 
apply OCA. 
This section will assess the West Africa Monetary 
Zone (WAMZ) under ECOWAS for the possibility of 
achieving economic integration using Generalized 
Purchasing Power Parity. G-PPP was formulated 
based on purchasing power parity. Purchasing power 
parity is one of the keys to thetheoretical concept in 
international trade /economics. Moreover, most of the 
former study detected that PPP assumptions failed to 
hold.  

The milepost of purchasing power parity studies 
versus arandom walk basis was carried out by Abuaf 
and Jorion (1990).The formulated hypothesis was 
rejected based on the ground that real exchange rate 
compiles with random walk with the use of pooling 
data by using univariate autoregressions including 
Dickey and Fuller unit root test.The result shows that 
indeed there is the existence of the long - run 
relationship thus, purchasing power parity 
assumptions hold. Generalized purchasing power 
parity model can stand, if purchasing power parity 
has the properties of linear combination of more or 
less bilateral real exchange series in the long run and 
at equilibrium, whether single bilateral series is 
stationary or not (Ender and Hurn 1994,1997), 
Based on Ender and Hurn (1994) assumption, G-PPP 
hypothesizes that given a group of 푚 + 1  nations 
under n country global world represent a currency 
sphere. As for the purpose of this study m represents 
ECOWAS nations which include: Nigeria, Ghana, 
Liberia, Guinea, Sierra lone and Gambia. M represent 
independent variable REER  that isamong the group 
of  m+1 nations. Using a reduced form, m 
independent (REER)  can be written as: 
푄 =
퐴푋 ………………………………………….(1.0) 
Where: Q = 푚 × 1 which is the vector of REER    
A= 푚 × (푚 + 1) is a matrix of the parameters 
X=(푚 + 1) × 1 is the vector of real fundamentals 
which includes the level of output. PPP assumptions 
hold if  the real exchange rate is stationary. While 푋  
Denote the real shocks, and it is presumed to be non-
stationary. 
푋  =Represent common trends which can also be 
denoted as follows: 
푋 = 휓ɸ  …………….(1.1) Where:휓 
=(푚	1)푋	(푚	1) represent the matrix of the 
parameters. 
ɸ  = (m 1) X 1 refer to vector that represent the 
nonstationary stochastic trends. Hence the conduct of 
real effective exchange rates 푄  Can be decided 
through the following: 
푄 = 퐴휓ɸ  ………………………………………. 
(1.2) 
The conduct of real macroeconomic appalls and 
hence the real exchange rate rely on rank using 
matrix 휓.as well as the rank (휓) < 푚, it is invariably 
allowed to pre multiply 푄 	푏푦	푚	 ×
푚	푤푖푡ℎ	푚푎푡푖푥	ɸ	in order to have one cointegerting 
vector under real exchange rate can be written as 
follows: 
ɸ(퐴′휓) = 0……………………………………… 
(1.3) 
Merging equation and implies that 훽푄 =
0.Assuming the rank is (휓) = 1, altogether 푋  
Contribute one mutual trend and thus there is 
existence of 푚− 1,Which represent linear 
contribution of real exchange rates,whereby they are 
all stationary practically, once rank(휓) = 푚− 1, 
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completely the element of 푋 And share of  푚− 1 
mutual trends and thus a cointegrating vector using 
real exchange rate will be detected. Where by 
훽푄 = 0 can be recomposed as: 
훽 푞 + 훽 푞 + 훽 푞 +⋯+ 훽 푄 = 0 
……….. (1.4) 
The equation above shows that the long –run 
equilibrium association among them (REER) between 
the group of  푚 + 1 nations. The Generalized 
purchasing power parity applies between the groups 
of nations under consideration. Point to note   is that 
weights 훽  Function as parameters in the matrix A 
which denote the linkages between the economies. 
The key fundamental issue is that they are all 
interconnected among the nations involved, thus 
nations can be beneficial if OCA is fully 
implemented, i.e currencies of nation 1 and 2  under 
PPP association  become very strict,if addition of 
훽 = 0.Four out of six country data are employed, 
which is under West African Monetary Zone 
(WAMZ) i.e. Nigeria, Gambia, Ghana and Sierra 
Leone while Guinea and Liberia were dropped due to 
non-availability of data.The  data used are 
downloaded from the Datastream which is on 
amonthly basis from April 1980 to January 2014.Real 
exchange rate series for a nation at any given time is r 

which is defined as 	 , where by 푠  Is referred to 
as  the nominal exchange rate of home nation per 
dollar,푃  and 푃  represent the CPIs (CPI 

2005=100) of home country and the Dollar together. 
PPP testing versus USA is established on the fact that 
most internal foreign exchange markets are 
dominated  by the dollar. 
However, in order to estimate G-PPP model the 
following steps should be considered.Stationarity test 
should be conducted using ADF and PP. 
Accomplished with lag selection using SC and 
AIC.Then finally, cointegration analysis  of REER 
between ECOWAS 4 nations should be tested. The 
addition of  standardization  using Johansen  
cointegration  will be used to indicate  the possible 
long-run association only if 훽 = 0 as a proof to 
show that purchasing power parity assumptions 
holds. Furthermore, this study will proceed with 
panel unit root and cointegration test in order to 
complement the result of the time series approach. 
 
IV. RESULTS 
 
In order to make use of the lag length, both AIC and 
SC are selected for decision-making .Thus, both 
information criteria are usually used to decide the lag 
length. The result in Table 1 and 2 depicted below 
shows the REER of ECOWAS, 4 lag length using 
time series and thepanel approach. The appropriate 
lag length for time series is two while for panel 
approach is 3. 

Table 1: Selection of lag length of REER ECOWAS 4 

 
 

Table 2:Selection of lag length of REER ECOWAS 4 using Panel 

 
 

Table 3 :           Unit Root Test for ECOWAS REER 

 
Augmented Dickey-Fuller test (ADF) and Phillip 
Peron (PP) unit root testing are employed for time 
series approach in order to explore the order of 
integration both at thelevel and first difference. Table 

3 present the unit root test using ADF and PP.ADF 
and PP indicated that the hypothesis of unit root 
series cannot be disproved at 1% and 5% level of 
significance. Furthermore, the test statistics of 
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thefirstdifference for all the series concludes the null 
hypothesis testing of unit root which is rejected by 
both tests (ADF &PP).In conclusion, it shows that all 
series share similar secular properties of preserving  a 

unit root at levels and remain a stationary series at 
first difference. Thus, all series can be best be 
modeled at 1(I). 

 
Table 4: Panel Unit Root Testing 

 
 
On the other hand.Panelunit root was also employed 
to test the integration order of the series both on 
thelevel and on first differences. Under panel unit 
root, four approaches was used namely: Levin, Lin & 
Chu t, Im, Pesaran and Shin W-stat, ADF - Fisher 
Chi-square, PP - Fisher Chi-square. Based on the 
Table 4 above, Ghana REER became stationary at 
level under Im, Pesaran and Shin W-stat, ADF - 
Fisher Chi-square, PP- Fisher Chi-square while it was 
not stationary series under Levin, Lin & Chu t .As for 

Gambia, Nigeria  and Sierra lone at level based on the 
four approach used for unit root testing ,REER was 
not a stationary series at level but at first differences 
all the four countries became a stationary series 
.Therefore ,all the four countries share the same and 
similar temporal attributes of remaining a unit root in 
levels and became stationary at first differences. This 
indicated that all series are modeled to be at best at 
I(1). 

 
Table 5: Johansen’s Cointegration for ECOWAS REER 

 
Based on the unit root test, we have proved that all 
our variables used for estimation in this model are 
integrated at level one or became stationary at first 
difference. This gave us the go ahead to proceed with 
Johansen‘s cointegration test,  

The result in Table 5 proved to us that at least one to 
two cointegrationwas established between 1 and 10 
level of significance. Hence, the result indicated that 
real effective exchange rate (REER) for WAMZ 
under the ECOWAS regional group are tied together 
with a unique long-run relationship which is also at 
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equilibrium. Therefore, the long-run relationship 
earlier on any arbitrary normalization using 

cointegration can be written as: 

 
0.0158NGI+0.0203SSRI+0.0042GMI+0.0004GHI=0.1 

 
 
In order to further confirm our hypothesis testing, 
panel cointegration test was also employed to 
ascertain whether there is apresence of cointegration 
or not.Based on the result in Table 6 below ,Johansen 
Fisher panel and Kao residual were used.The result is  
similar toJohansen cointegration test . Thus, there is 

the existence of at least two cointegration 
equation.This result indicated that real effective 
exchange rates (REER) for WAMZ under ECOWAS 
regional bloc were tied together in the long run with a 
unique relationship. 

 
Table 6: Panel Cointegration Test using both Kao Residual and Johansen Fisher Panel 

 
 
CONCLUSION  
 
The purpose of this article isto test the validility of 
the purchasing power parity  assumption on WAMZ 
under ECOWAS.In line with Enders and Hurn (1994, 
1997), G-PPP can only hold in a region only when 
normalization of cointegration number is equal to 0.In 
conclusion, the result shows that entire total of 훽 Is 
equated to 0, the null hypothesis was hereby rejected. 
The GPPP overall result indicated that WAMZ under 
ECOWAS has the standard to apply Optimum 
Currency  
 
Area (OCA).Our result support previous findings 
such asChoudhry (2005), Ogawa and Kawasaki 
(2006) and Ahn,etal(2006).Our results have 
significant  policy implications for the ECOWAS 
countries under study. 
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