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INTRODUCTION

The Economic Community of West African States (ECOWAS) was established as a Regional
Economic Community (REC) per article 3 and 51 to 55 on 28 May 1975 under the treaty of Lagos, as
a free trade area (FTA) to achieve intra-regional commerce and economic integration. It was signed
by 16 member countries namely: Nigeria, Cote D’Ivoire, Ghana, Burkina Faso, Togo, Benin, Mali,
Niger, Guinea Bissau, Senegal, Guinea, Liberia, Sierra Leone, Gambia and Cabo Verde with
Mauritania opting out in 2000. Article 27 of the Treaty, asserts a long-run aim of establishing
community citizenship for all members to remove obstacles of free movement of people, capital, and
goods.

The ECOWAS in bridging the gap between its member states and creating a trade enabling
environment developed a trade framework such as the ECOWAS Trade Liberation Scheme (ETLS)
implemented in 1979. In the year 1987, the ECOWAS Monetary Cooperation Program (EMCP) was
to work out to reduce currency convertibility among member states and bring about a single currency.
The Abuja treaty was the blueprint for integration in Africa signed on 3rd June 1991 as an integral part
of the African Union (AU). The main purpose of the treaty was to enhance regional and continental
economic integration and to boom trade in industrial product and cause structural change in the
industrial sector to establish an African Economic Community (AEC) which proceeds to a monetary
and economic union by 2028 as stated in Article 2.

Despite the rattling effort of ECOWAS, the level of trade remained robust, below 12% of total trade
(UNCTAD database, 2018). Currency union was viewed as a panacea of struggling economies, so
ECOWAS deems it fit to strengthen ties of member countries further to improve the standard of living
through trade stimulation. ECOWAS sub-region was characterized by two zones namely; the West
Africa Economic and Monetary Union (WAEMU) and the West Africa Monetary Zone (WAMZ). The
initial plan of a single currency in the sub-region was, to begin with, the WAMZ in the year 2003 and
later emerge with the WAEMU, which had the CFA XOF as a common currency in 2020. Countries
in the WAEMU namely Cote d’Ivoire, Burkina Faso, Togo, Mali, Benin, Guinea Bissau, Senegal and
Niger, which forms part of the CFA zone, trade more compared to countries using their sovereign
currencies in the WAMZ due to sound macroeconomic indicators coordinated by BCEAO, their central
bank.

The projected members of the WAMZ consist of six countries, namely Nigeria, Ghana, Guinea, Sierra
Leone, The Gambia, and Liberia. Article 8 of the Supplementary Act (2012) in line with Article 1 of
the ECOWAS treaty, outlines the convergence criteria set for member states to achieve the target by
2020 to ensure the law of one price to stimulate cross-country trade in the sub-region. The ten
convergence criteria were laid out ex-ante as a yardstick for joining the union. The four-consecutive
postponement of the ECO currency initiation was attributed to the inability to attain the primary target
of fiscal deficit less than 4%, and other achieved targets unsustainable in the periods under review
(Sakyi, 2013). ECOWAS revised the convergence criteria to six to fast track the formation of the
proposed currency union for the two zones in 2018.

According to Rose (2000), sovereign monies also serves as a significant barrier to international trade.
Countries in a currency union would trade more due to; elimination of exchange rate uncertainty,
reduction in trading cost, and easier comparison of prices across borders (Rose and Van Wincoop,
2001; Alesina and Barro, 2002; De Sousa, 2012). The main disadvantage of adopting a common
currency is the presence of asymmetric shocks among member states. However, currency union in
West Africa can partly be stabilized against asymmetric shocks by providing credit facilities coupled
with strict fiscal discipline by national fiscal authorities in line with deliberating democratic process,
foreign aid, and trade openness (Tapsoba, 2011, Sakyi, 2013).



As trade increases, business cycles can in principle move either more asynchronously or more closely
together to nullify shocks and converge (Rose, 2008; Ofori-Abebrese, 2006). Moreover, Currency
union was well documented as debt fueling due to the experience in EMU.

Contrarily, the plight was attributed to public sectors been very large, and social transfers of one form
to another typically constitute a greater share of public expenditures, which are often funded by
external debts. It is this large element of social insurance, along with the ability to borrow cheaply
from the international markets in other to fund such expenditures. The striking advantage of
developing countries in forming a currency union has to do with relatively lesser nominal rigidities,
relatively small public sectors, greater trade potential, and the elimination of greater cost associated
with the use of sovereign currencies. The success and foresight of ECOWAS towards unleashing trade
potential and ensuring security have led to countries such as Mauritania and the Kingdom of Morocco
opting to join the sub-region in 2018.

The ECOWAS sub-region is plagued with trade and non-trade barriers leading to the low level of trade
in the sub-region (AfDB, 2018). In this background, intra-regional trade in West Africa is consistently
below 12% of total trade (UNCTAD database; ECOWAS, 2015). The non-trade barriers consist of
smuggling, bribery, and corruption, embezzlement of national coffers, security-related issues, wrong
invoicing among others. (AfDB, 2018). These non-trade barriers increase the cost of trading and
culminate in the large informal sector. Other significant barriers to trade in West Africa are tariffs,
import restrictions, and export restrictions utilizing bans and quotas (Torres and Seters, 2016; World
Bank, 2015). Currency union has proven to be a panacea for these ills

Empirically, the most performing RECs in Africa compared to ECOWAS, have currency arrangements
that favour trade. Trade-in East Africa Community (EAC) is facilitated by the convertibility of the
Kenyan shilling. Moreover, Trade is enhanced in the Southern Africa Development Community
(SADC) due to some currencies pegged to the South African Rand in the South African Customs
Union (SACU). Statistically, EAC and SADC trade averages at 19.1% and 15.1% respectively
compared to 9.0% recorded by ECOWAS using averaged intra-trade data from 2000 to 2017
(UNCTAD, 2018). Furthermore, the WAEMU, part of the ECOWAS, averages at 13.7% due to the
use of a common currency (UNCTAD, 2018). Therefore, the use of sovereign currencies by countries
in the WAMZ, which forms part of the ECOWAS, could be a barrier to trade.

Also, the high dependence on the primary sector by ECOWAS countries have necessitated the need
for diversification of the economies. In this background, the danger of climatic change and population
growth will diminish economic gains from the sector. According to the Intergovernmental Panel on
Climate Change (IPCC), GDP across Africa is expected to reduce by 2% - 4% by 2040 due to climatic
change. This would represent a loss of about $ 653 million to about $1 billion in 2040 using exchange
rates in 2018. In this background, it necessitates the exigency of the ECOWAS countries to diversify
their economies and initiate regional population control policies. Currency union with a common
policy has proven to improve the economic stance of struggling economies through healthy
competition and the practice of comparative advantage.

Exchange rate volatility is presumed to have a small effect on trade flows in the ECOWAS sub-region
due to country-specific analysis used exchange rate dataset measured in dollar equivalence, which
reduces the marginal disparity of sovereign currencies. Additionally, the non-existence of the nominal
exchange rate among member-states due to the non-convertibility of currencies, shadowed the effect
of sovereign currencies on trade. This study will use a more appropriate sovereign currency measure
to compute exchange rate volatility, which uses weights in the valuation of currency performance.
Therefore, the study seeks to empirically investigate the impact of a common currency on trade when
a common currency is introduced in West Africa by eliminating exchange rate volatility among
member states.



The theory postulates small open countries benefit from forming a currency union so reinstating the
exigency for West Africa to undertake the initiative. Therefore, the currency union could serve as a
panacea for the ills in the West Africa sub-region should the policy be realized.

Most empirical studies on West Africa focused on the feasibility of currency union using notably the
Optimal Currency Area (OCA) criteria and other econometric techniques.

These studies focused on the compatibility of countries in terms of shocks, similarities in
macroeconomic indicators, and business cycle synchronization in forming an optimal currency area.
In this background, Alagidede et al (2012), Amoah (2013), Kamara (2015), Mensah (2015) amongst
others tested the macroeconomic convergence of ECOWAS countries in forming a currency union.
The results showed countries are not prepared to adopt a common currency due to the inability to fulfill
the OCA criteria therefore such policy will surface at a greater cost. However, empirical studies using
the OCA criteria showed the European Monetary Union was not an Optimal Currency Area, before
the currency union (Komarek, 2002; Vrnakova and Bartuskova, 2013). Despite the EMU, not an OCA,
the currency union stimulated trade flows among member states (UNCTAD database, 2018). A recent
evaluation of the EMU countries based on OCA criteria showed countries were converging with the
introduction of the Euro (Rose, 2008; Fiirrutter, 2012; Crowley 2013). Given this, evaluating the
feasibility of a currency union in West Africa by using the OCA criteria will fail in predicting the trade
effect of the policy. These existing studies using OCA criteria in evaluating currency union feasibility
failed to acknowledge the effect of a common currency on trade and the significant effect of trade in
nullifying shocks among member States. Furthermore, there are limited studies on the evaluation of
the feasibility of ECOWAS currency union on intra-regional trade, unlike the OCA. In this context,
the only existing study estimating the prospect of ECOWAS currency union on intra-regional trade
was Anokye and Imran (2013). The results showed currency union would improve the level of trade
in the sub-region using a linear model. Contrarily, Monte Carlo simulation tests have shown the gravity
model of international trade is best estimated as a non-linear model (Silva-Santo and Tenreyro, 2006,
2011; Bobkova, 2012; Vavrek, 2018). Given this, the study seeks to evaluate the prospect of ECOWAS
currency union on trade using the Poisson Pseudo Maximum Likelihood (PPML) estimator which is a
non-linear estimator. Additionally, the study failed to empirically show the impact of sovereign
currencies on trade in the sub-region. Essentially, currency union membership can lead to trade, yet
hurt welfare notably when trade with efficient non-members is reduced. In this context, the study seeks
to evaluate the trade creation or diversion effect. In this context, it will unveil whether the policy of a
common currency will have a positive impact on economic growth or not. In conclusion, the study
seeks to investigate the trade potential of the ECOWAS sub-region to reinstate the possible
significance of enhanced trade among members.



LITERATURE REVIEW

The rest of the paper is organized as follows: the next section provides the theoretical framework,
model, and empirical strategy. Section 3 presents the data and measurement. Section 4 presents the
results and discussion. The last section concludes the paper with some policy suggestions.

Theoretical framework, model, and estimation strategy

Theoretical framework, Empirical literature, and model to be estimated

The study reviewed four theories namely; the OCA theory the gravity model of international trade,
trade creation/trade diversion theory, and theory on exchange rate volatility and Export.

The theoretical premise for studying currency union effects on trade can be gleaned from the Optimal
Currency Area (OCA). The Optimal Currency Area (OCA) theory can be attributed to Mundell (1961)
and McKinnon (1963). The theory postulates that countries with high labour mobility, a high degree
of openness, substantial product diversification, sufficient flexible price and wage, effective monetary
policy, similar inflation rates, and the zeal to abandon their currencies will benefit from forming a
currency union.

Mundell postulated that a common currency reduces transaction costs leading to trade creation. High
factor mobility especially labour mobility among the countries was key in forming an OCA in a fixed
exchange rate regime. McKinnon (1963) argued that the degree of openness as a relationship between
tradable and non-tradable is crucial in forming an OCA. The more economies are opened to one
another, the higher the tendency of forming an optimal area.

For a currency area to be optimal, Mundell (1961) argued that asymmetric shocks can be nullified with
free labour mobility by liberalizing factor markets in the area. McKinnon (1963) argues an OCA as a
region with a common currency and within which monetary policies, fiscal policies, and flexible
exchange rates can address issues related to price stability, employment, and international payment
which are conflicting. He suggested the need for the economies to be well integrated to reduce the
exchange rate effect. He investigated the consequence of the size of currency unions and argued that
small nations are more liable to trade and have lesser nominal rigidities. Therefore, suitable for the
formation of a currency union.

Kenen (1969) introduced product diversification as an important criterion for an OCA. He argued that
diversity in products of the countries and the number of single product regions in a currency union is
most relevant to form OCA as compared to labour mobility. Product diversity is a key factor for labour
to move within a region. He further argues that when a region has a well-diversified export sector and
homogenous labour with high mobility, there is a tendency for the region to form an OCA.

Mundell (1961) concentrated on the cost involved in joining a currency union whereas McKinnon
(1963) and Kenen (1969) focused on the conditions for enhancing the benefit for an optimal currency
area. The OCA focuses on the balance between the benefit of reduced trade cost and the cost of
abandoning monetary sovereignty and business cycle synchronization of the member states. The
theory concludes that there is a need to experience symmetric reactions to external shocks to lower the
cost of regionally coordinated policies.

Mundell (1973) argued that using a common currency may help an area to be optimal. This will reduce
unsynchronized economic shocks leading to the creation of an optimal area.



Mundell further posits that purchasing power parities should exhibit steadiness overtime. Thus, with
the free movement of capital, there is the tendency of attaining an OCA.

Countries in fulfillment of the OCA criteria benefit from reduced transaction costs, price transparency,
deepened and integrated money, and capital markets, elimination of extreme nationalism, healthy
competition to enhance trade through the facilitation of export diversification and induce FDI as a
result of sound macroeconomic indicators. The cost of forming a currency union per the OCA are; the
inability of countries to respond to idiosyncratic shocks worsen the economic situation of the area. The
ability to overcome external shocks was a factor to evaluate when introducing a new currency. To add
up, the loss of monetary sovereignty by member countries and the mechanism of the exchange rate
which is dependent on the effectiveness of monetary policies. The OCA does not account for the
political influence in the formation of the currency union. Thus, there are other benefits to currency
union than just trade.

The gravity model of international trade

In 1962, Tinbergen propounded the gravity model of international trade emanated from the Newton
law of gravity. The gravity model of trade intuitively posits that trade between the two countries
depends on their economic strength (GDP or GNP) and inversely related to the trade cost. It states that
for two countries to trade, it depends on their level of income and the distance between them. The
greater the economic mass of the countries coupled with relatively small distances, then countries will
tend to trade more and vice versa. It is calculated as the log product of their economic strength divided
by the log distance (log values of the trade costs). The model has stood the test of time in predicting
the volume of trade among nations. The model has been consistent in its prowess of using real data to
determine the sensitivity of trade flows concerning a policy component.

Poyhonen (1963) was the first to use in estimating trade flows between countries using cross-sectional
data. The variables used in his estimation were export, population, Gross National Product (GNP),
GNP per capita, and distance. Linneman (1966) proposed an alternative model to international trade
by adding a preferential treatment dummy and gave an intuitive explanation about the Walrasian
model. McCallum (1995) modified to estimate trade of 22 times more of provinces in Canada than
trade with the United States. Anderson (1979) was the first to develop a gravity model with product
differentiation incorporating a Cobb Douglas and constant elasticity of substitution (CES) preferences.
The theoretical determination of bilateral trade using the gravity model was first modelled by
Bergstrand using constant elasticity of substitution (1985, 1989). The model was adjusted in the
framework of product differentiation with increasing returns to scale (Helpman and Krugman (1985).
Brada and Méndez (1985) used the gravity model to estimate trade due to economic integration. Rose
(2000) used historical data in the gravity model of international trade to estimate the effect of adopting
a common currency on trade using data before currency union establishment in the European Monetary
Union (EMU). The model was used in the prediction of the currency union effect on trade.
Theoretically, the model is used to distinguish the effect of exchange rate volatility and currency
unions to estimate the trade effect on an economy. Anderson and Wincoop (2001) worked on the
adverse effect of trade barriers on trade. The rejuvenation of the gravity model of international trade
in estimating the volume of trade has led to some empirical works undertaken in West Africa. The
model has further been enhanced to accommodate several economic theories such as the Richardian
and Heckscher-Ohlin trade theories. This study seeks to establish a nexus between cross country
variation in currency arrangements and international trade.



Theory on Trade Creation/ Trade Diversion

The theory of trade creation-trade diversion was propounded by Viner (1950). The theory states that
when countries integrate economically, there is a tendency that the flow of goods would be increased
or there would be a change in the pattern of the existing distribution chain of goods. According to
Viner (1950), trade creation leads to unleashing untapped trade potentials among the trading member
states and therefore improve welfare. Trade diversion distorts the trading pattern by diverting trade
from the cheapest supplier state to another within the union, and this becomes cheaper only due to the
removal of tariffs but expensive for non-members. In the simplest form, trade creation can be defined
as the replacement of high-cost domestic production with low-cost subsidiary from trading countries
whiles trade diversion is a shift of imports from efficient producers from non-members to relatively
less efficient producers in the partnership agreement. The theory is underpinned on the significance of
price changes to the trade pattern of member states. He pointed out that regional trade agreements do
not ostensibly lead to gains even though some tariffs are eliminated.

Therefore, trade agreements ensuring trade creation are the best. In this background, it laid down the
fundamentals for welfare-enhancing trade arguments.

Theory on Exchange rate volatility and Export

Exchange rate volatility shows the level of risk involved with changes in the exchange rate. Exchange
rate volatility is associated with either rise or a fall in the level of exports depending on the assumptions
about the variable. Conventionally, exchange rate volatility is argued to hurt exports since it increases
the risk or shock involved in international trade. The prospective gains from international trade by
firms are uncertain due to exchange rate volatility due to currency risk (Broll, 1994, 1995). Moreover,
even with well-developed forward markets for some currencies, exchange rate volatility cannot be
eliminated since it affects exporting firms in diverse channels of trade. An increase in exchange rate
volatility increases the risk involved in trading, therefore, reduces the volume of trade with risk-averse
firms. These risks are often transferred to the importing countries since contracts are initiated in
exporting country’s currency hitherto affecting the price level (Hooper and Kohlhagen, 1978). There
is difficulty in the prediction of the domestic value of foreign transactions due to exchange rate
volatility. This results in the uncertainty of investment and trade therefore hedging exchange rate risk
becomes expensive even in a well-developed forward market (Clarke, 1973). Uncertainty reduces the
level of production hitherto the level of exports amongst trading partners by affecting the decision
process of investing in a country. The higher the volatility, the greater the fall in the trade volume. In
this context, it also affects the income volatility (Baum et al, 2001). In the same vein, exchange rate
volatility adversely affects trading countries practicing the floating exchange rate. Contrarily, another
theory on exchange rate volatility on exports shows even in the face of risk associated with volatility,
it presents an opportunity for firms to maximize profits. In this background, exchange rate volatility
can have a positive impact on the volume of trade.

The option theory stipulates in alignment that firms with the option to export are better off when the
exchange rate is volatile (DeGrauwe et al, 1993). On average, exchange rate volatility can stimulate
trade since it shows a greater probability that ex-post deviations from the commodity price parity will
be larger that tariffs and transportation costs (Sercu et al, 1992). Volatility is the unobservable or latent
variable, deterministic, or stochastic (Backman, 2006). However, these studies have made exchange
rate volatility an observable variable with mixed results.



Empirically, Qureshi and Tsangarides (2008) use cluster analysis to the suitability of common currency
for West African countries with multivariate data. The clustering was performed over three
overlapping periods (1990 to 2004, 1995 to 2004, and 2000 to 2004), with multivariate data. The
results showed there was a significant lack of homogeneity within the WAMZ with Ghana and Nigeria
appearing as independent singletons. The study casts doubt on the possibility of establishing a
monetary union for the West African Monetary Zone and integrating with the WAEMU. Also, Asongu
(2012) investigated the proposed African monetary union in the context of OCA using data from 1981
to 2009. The methodology used was a dynamic panel GMM to test for convergence which indicates
there is a lack of convergence therefore the need for countries to work towards eliminating cross
country differences to ensure convergence. Moreover, Amoah (2013) undertook a feasibility study of
a single currency for the West African Monetary Zone accessing the performance of the WAMZ
countries using Macroeconomic Convergence Criteria (MCC) from 2001 to 2011. It used time-series
data from 1980 to 2011 based on Ghana, Nigeria, and the Gambia. The study put forward that, the
WAMLZ is not ready to form a monetary Union hitherto not an optimum currency area.

Contrarily, Anokye and Imran (2013) evaluated the possible impact of ECOWAS currency union on
intra-regional trade in West Africa using data span from 1995 to 2010. The methodology adopted was
an augmented gravity model using a dynamic OLS estimation technique. The results showed currency
union has a significant positive impact in the sub-region with other countries responding negatively to
currency union membership. The estimates showed that countries such as Burkina Faso, Benin, Niger,
Togo, and Senegal trade more with countries they share a common currency with compared to their
short and long-run trade using sovereign currencies. The study recommended the need to intensify
efforts towards adopting a common currency.

Also, Kamara (2015) analyzed the proposed Currency Union of the Economic Community of West
African States. The methodology adopted was cluster analysis to evaluate whether the countries have
similar characteristics or not. The study showed that countries are heterogeneous in diverse ways and
intra-trade among the countries in the sub-region is not adequate to yield the benefits expected from
the union. The study further posits that ECOWAS is not an optimal currency Area therefore risky to
form a currency union. Furthermore, Mensah (2016) analyzed trade of West Africa Economic and
Monetary Union using data from 2002 to 2013. The methodology used was Optimal Currency Area
criteria to analyze the convergence of real growth, the convergence of prices using inflation and
financial market integration using the monetary policy rate. The trends in the convergence showed
whether the WAMZ form an Optimal Currency Area using data sourced for five WAMZ countries.
The study concludes that based on trade WAMZ is not an Optimal Currency Area. However, there is
a convergence in Real GDP growth, monetary policy rate, and inflation.



METHODOLOGY

Based on the theoretical considerations, we augmented the gravity model of international trade to
estimate the effect of currency union on trade following empirical works (see Rose (2000), Glick and
Rose (2001), Rose and Wincoop (2001), Micco et al (2003) and many others. The augmented model
is stated as follows;

Currency union (CU) effect on trade

Xii=Bo+Piln(Y:Y;)+p2In(Y;Y/PopiPop;) +psinD;+p.Contij+psLangii+PsComcol+tCU+r (Vi)
+oVolatj+ey.................3.1

Trade Creation-Trade Diversion

Xi=BotPiln(Y:Y;)+p2n(Y;Y/PopiPop;)+psinD;+p.Contij+psLangii+PsComcol+tCU+r (V)

+dVolat;+Deffect+ ¢jj.....3.2

Where I and Jj denotes countries, I denotes time, and the variables are defined as: X i denotes the
value of bilateral trade (exports) between I and ], Y isreal GDP, Pop is population, D::/' is the distance
between I and j , cont; is a binary variable that is unity if I and j share a land border, Lan 8, 1s
a binary variable that is unity if [ and j have a common official language, ComCol, is a binary
variable that is unity if I and J were colonized by the same colonial master. cu, is a binary

variable that is unity if I and j use the same currency at time [ Vi is the volatility of the bilateral

(between [ and j) real effective exchange rate in the period before I, & jj 18 a vector of nuisance

coefficients, and represents the myriad other influences on bilateral exports, assumed to be well
behaved. Volatij is a binary variable that is unitary if exchange rate is low peaked in period .

Deffect, » for trade creation or trade diversion effect, is a binary variable that is unitary if one is a

member of a currency union. A significant positive value depicts trade creation and otherwise trade
diversion. The variable was introduced after the common currency effect on trade was estimated in the
first model.

Where 1=1,2,...... N is the number of countries where N =16 (Including Mauritania), I is the
time-series dimension of the data (7" =18 years), the coefficients 3 S, 5, 5, 3,53, are parameters

for their respective variables where g3, is the constant and ¢ is the error term. The coefficient of

interestis?, Yand r.



Estimation strategy

The effect of the proposed currency union on intra-regional trade is captured by 7 , our coefficient of
interest for the first model and } for the second model. The standard Anderson and Van Wincoop

(2003) gravity model of international trade has been estimated using a fixed effect approach given as
follows;

1-o l1—c
X — Y.Y; Ty T = ‘i Y;
7Ly N\ =P, : T =i P Y™
e With 7/

1-o
leio- = Z;(Tij Y)]iv 4

T,

i

Where x is the export value from the reporting country I and trade partner J, 7, represents the
y ;
trade costs between I and j. 7T; and P, are outward and inward multilateral resistance respectively.

The variables Yia Y, and Y"arei's, j'sand world GDP whiles O shows the elasticity of
substitution.

Although the authors recommend estimating the gravity model using a log linearized approach, it is
now standard to estimate the AvW model with a fixed effect Poisson Pseudo Maximum Likelihood
(PPML) since it controls for heteroscedasticity, zero trade and model misspecification (Gourieroux et
al, 1984: Silva Santos and Tenreyro, 2011). Thus, the PPML includes observations with zero trade
values of which linear estimation techniques will drop because the logarithm of zero is undefined
which leads to sampling selection bias. As a result, the omission of relevant observations poses serious
problems, and information is loosed (Eichengreen and Irwin, 1996). Furthermore, the robust standard
errors do away with problems associated with panel data estimation including autocorrelation. Also,
PPML fits the data better by controlling for heteroscedasticity than a log-linear model since the error
term has a variance occurring at a higher moment which can be influenced by one or more explanatory
variables (Santos Silva and Tenreyro, 2006). Thus, the second and highest moment conditions are
absent from the estimation procedure. Therefore, the coefficients of log linearized models can be
highly misleading due to the presence of heteroscedasticity. Moreover, the PPML unlike the log-linear
estimator estimates the effect of policy variables on trade whereas the log-linear estimator estimates
the policy variable on the log of trade which can be misleading. Additionally, the PPML is consistent
with a small sample size as well as a large sample size.

To buttress, the Monte Carlo simulation test on the best estimator for the gravity model of international
trade stipulates the gravity model is best estimated as a non-linear model (Silva-Santo and Tenreyro,
2006; 2011). Further studies on the best estimator for the coefficients of the gravity model is the PPML
(Bobkova, 2012; Vavrek, 2018). Given this, the PPML estimation technique becomes the best option
to estimate the parameters.



Data and measurement

The study used a dataset with 4,320 bilateral trade observations spanning from 2000 to 2017 (some
observations are missing for the dependent variable). The study used the fifteen countries in the
ECOWAS sub-region and Mauritania. A summary of all of these variables, how it is defined,
measurement and data sources are presented in Tables 1. Table Al in the Appendix presents the
variables in the model, description, measurement and expected signs

Table 1

Definition of variables and data sources.

Variables Measurement Source

Bilateral trade Export value at levels DOTs & UN Comtrade
WB WDI

GDP log GDP at constant $ WB WDI

GDP per capita log GDP per capita at constant $ CEPII

Distance log distance between country-pair

Exchange rate volatility ~S.D of M.A of log REER WB WDI & Freedom
House Polity V

GDP at PPP GDP at PPP constant $ WB WDI

Intra-trade Trade as a % of total trade UNCTAD

Variable definition

We introduced export as a proxy for bilateral trade to represent trade flows between country-pairs
since the level of imports is usually underestimated. GDP was used to proxy for the mass of the country
in the gravity model whereas GDP per capita was used as a proxy for as many variables that affect
trade not specified in the model. Distance was the kilometer distance that exists between the country-
pairs. GDP at Purchasing Power Parity was introduced as a proxy for the nominal performance of the
US dollar. To compute for exchange rate volatility, the standard deviation of the moving average of
the natural log of Real Effective Exchange Rate (REER) was used due to the latest development in
exchange rate volatility measure (Serenis and Tsounis, 2012; 2014). A recent development in trade
stipulates countries are no more interested in the value of their currency with another country, but
rather how its currency is valuated with their major trading partners (Serenis and Tsounis, 2014). A
real effective exchange rate is the nominal effective exchange rate (a measure of the value of several
foreign currencies) divided by a price deflator or index of costs. According to Serenis and Tsounis
(2012), the main criticism of using standard deviation as a measure for exchange rate volatility fails to
capture the potential effects of high and low peak values of the exchange rate. The high and low peak

values refer to the unpredictable factor which affects trade.



As aresult, the peak of exchange rate volatility was computed as the average of the volatility, deducted
from the various values and represented by 1 if low peaked and 0 otherwise. Highly peaked exchange
rate discourages trade by increasing the cost of trading among trading partners whereas low peaked
exchange rate volatility encourages trade. The variable ‘exchange rate peak (Volat)’ was used to
capture this effect in the study. Spatial theory of trade depicts that countries sharing border tends to
cooperate to enhance trade. The dummy ‘border’ was represented with 1 if country-pairs share the
same border and 0 otherwise. Adam Smith argued in ‘Wealth of Nations’ that common language
enhances trade and exchange utilizing effectively communicating the task in hand to the trading
partners and easily convincing parties to know it is in their best interest. The dummy ‘common
language’ was represented 1 if country-pairs shared a common official language and 0 otherwise.

Currency union dummy is 1 when WAEMU countries are paired and O otherwise.

Empirical results and discussion

This section of the paper reports the trend and discusses the empirical results obtained from the Poison
Pseudo Maximum Likelihood (PPML) estimation method. These results are reported in Tables 4-7.

Figure 4.1 the trend of exchange rate volatility and Intra-regional trade on ECOWAS sub-region from
2000 to 2017
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In Figure 4.1, the exchange rate volatility of ECOWAS currencies was noted to harm on the level of
trade in the sub-region. From the years 2003, 2005, 2012 and 2016 exchange rate volatility of the West
African currencies peaked high whereas intra-regional trade peaked lowest. Also, the years 2004,
2006, 2009, and 2013 recorded low peaked West Africa currency volatility with a high level of intra-
regional trade in West Africa. Additionally, the years 2002, 2007, 2014 showed the exchange rate
volatility of West African countries was rising whereas intra-regional trade flows were declining. Also,
in the years 2008, 2010, and 2015 both exchange rate volatility and intra-regional trade were high due
to a decline in the value of the US dollar.

From the analysis, countries using sovereign currencies have a greater adverse effect on the level of
trade in the sub-region. As a result, the high demand for the US dollar to trade which in turn has a
damaging effect on the returns on international markets and the growth of the sub-region. Currency
union is superior to fixed exchange rates due to price transparency across countries and intense trading
within countries than merely trade among countries. In this background, the currency union generates
incentives for private investors to actively indulge in international trade by creating a large market for
tradable and non-tradable goods (Rose, 2000). In conclusion, sovereign currencies are some major
impediments to trade in the sub-region compared to other trading blocs due to the non-convertibility
of the sovereign currencies and the compounding effect of the demand for foreign currencies to trade
with another. The relative instability of member-states currencies deters capital inflows from foreign
investors.

Table 4
Results for currency union effect on intra-regional trade.

Variables Coefficients
GDP 1.274%%*
(.2107193)
GDP per capita 1.497%#%%*
(.3967805)
Distance -.001%**
(.0002609)
Border 278
(.3259134)
Language .996%**
(.4216771)
Colonizer -1.049 **
(.4876522)
Common currency 1.487%%%
(.416091)
Exchange rate volatility -.281%*
(.1459928)
Exchange rate Peak -4.080%**
(.298774)
_cons -16.928%%**
(3.716512)

Note: *, ** and *** represent rejection of null hypothesis at 10%, 5% and 1%.
Robust Standard Errors are in the parenthesis.

Author’s Estimates



In Table 4.1, the estimated coefficient is 1.274 for GDP is statistically significant at 1%. Interpreting
the coefficient as semi-elasticity, a 1% increase in GDP leads to a 0.013% increase in the level of trade.
Specifically, this finding is not startling because a higher GDP will make it possible to raise the level
of trade in the sub-region. Vijayasri (2013) argues that countries will comparatively produce more of
a particular commodity to trade with other countries for what existing resources cannot produce. As
the countries produce more, economic activities in the economy rise in line with GDP, therefore,
stimulating more trading effect.

GDP per capita is found to have a positive relationship with trade as the estimated coefficient is 1.497
and statistically significant at 1%. Interpreting the coefficient as semi-elasticity, a 1% increase in GDP
per capita leads to a 0.015% increase in trade. GDP per capita used as a proxy for all other variables
not specified in the model, the result shows that other relevant factors facilitated trade in the sub-
region.

Distance is found to hurt trade with an estimated coefficient of -.001 and statistically significant at 1%.
Interpreting the coefficient as semi-elasticity, an increase in distance between countries is associated
with about a 0.00001% decrease in trade. This implies that as distance increases, the trade cost
increases, therefore, reducing the level of trade among member states. The result is in line with the
Torres and Seters (2016), they argued that the prevalence of barriers hampers trade in the sub-region
over long distances due to increasing in trade cost, therefore, generating greater incentives for informal
trade in the sub-region.

Border is found to have a positive but insignificant impact on the level of trade among countries. The
estimated coefficient of .278 and can be partly supported by Masson (2016) that intra-regional trade
tends to increase if countries on average shares border with four other countries. The insignificance of
the impact of the border on trade indicates that the existence of borders has not played any significant
role in trade in the ECOWAS zone.

Language is found to have a positive and significant impact on trade at 5%. The estimated coefficient
of .996 shows that countries in the sub-region trade more with other countries of the same official
language. This partly reinstates the fact that countries in the WAEMU region trade more compared to
countries in the WAMZ (Africa Development Report, 2017).

Countries sharing the same colonizer is found to have a negative significant effect on trade at 5%. The
estimated coefficient is -1.049 which indicates that countries barely trade with other countries mainly
due to having a common colonizer. The result is startling but intuitively plausible since countries trade
more with their colonial masters than countries of the same colony. Also, trading based on having a
common colonizer ties members into other treaties therefore, suppressing the gains from trade.
According to the WTO database, countries in the ECOWAS countries trade more with their foreign
partners than with one another. In this background, Settles (1996) argued that colonization led to the
current political, cultural, social, and economic structure of Africa especially West Africa where the
trans-Atlantic slave trade was executed.

Sharing a common currency is found to have a strong positive and significant impact on trade. The
estimated coefficient is 1.487 and statistically significant at 1%. The result shows that adopting a
common currency reduces transaction costs, therefore, stimulating trade through savings. The estimate
of the currency union effect on trade in the sub-region can be partly attributed to the savings resulting
from the reduced transaction costs among member-states.

Exchange rate volatility is found to have a negative and significant effect on trade in sub-region. The
estimated coefficient is -.281 and statistically significant at 10%. Interpreting as semi-elasticity,
exchange rate volatility is associated with a decline in trade considerably of about 0.028%. The result
shows that the exchange rate plays a far more expected role in the level of trade in the sub-region.



Thus, when exchange rate volatility is high, the level of trade declines among member states since it
increases the cost of trading. According to Tchokote et al (2015), exchange rate volatility casts down
net-export in the sub-region therefore adversely affecting trade flows.

The exchange rate peak is found to have a negative significant effect on trade. The estimated
coefficient is -4.080 at 1%. The result shows that the exchange rate was highly peaked for most trading
periods in the years under study. This partly accounts for the low level of trade among member states
in the sub-region. The high or low peak captures the unpredicted variation of exchange rate volatility
affected exports. The higher the value of unpredicted factors, the greater the adverse effect of volatility
on exports hitherto trade. The higher the volatility (high peak), the greater the adverse effect on the
level of exports (Serenis and Tsounis, 2014; Panda and Mohanty, 2015).

Table 5
PPML estimates of the trade creation/ trade diversion
Variables Coefficients
GDP 1.230%**
(.1874022)
GDP per capita 1.749%%*
(.4050678)
Distance -.0001%**
(.0002611)
Border .196
(.3152525)
Language 1.391%#%*
(.3740225)
Colonizer - 789%*
(.3955442)
Common currency 1.755%%%*
(.4142515)
Exchange rate volatility -.283*
(.1445755)
Exchange rate Peak -4.004%**
(.2971851)
Deffect (Trade Creation or diversion) 940 **
(.3670803)
_cons -18.419%%*%*
(3.687848)

Note: *, ** and *** represent rejection of null hypothesis at 10%, 5% and 1%. (S.E in parenthesis)
Author’s Estimates

Deffect is found to have a positive significant effect on trade and statistically significant at 5%. The

estimated coefficient is .940 which shows that adopting a common currency will lead to trade creation.
This implies the use of a common currency in the ECOWAS sub-region will impact positively to trade
to stimulate economic growth.



Table 6
PPML estimates of trade potential in the ECOWAS sub-region

Variable Observation Mean Standard Minimum Maximum
deviation
Trade 4314 1626602 1.08e+08 -1.89e+09 4.16e+09
Potential

Note: The Minimum and Maximum depicts the range for trading

The positive mean value (0.16) depicts that countries in the sub-region are trading. However, the
countries are not maximizing the level of trade flows with one another due to relatively poor
diversification of the economies and greater barriers to trade (shown by comparing the mean value to
the maximum value of 4.16). Therefore, could be trading more based on their geographical and
economic fundamentals. In this context, there are impediments to trade in the sub-region. The use of
a common currency and coordination of economic policy can be a means of unleashing the trade
potential in the sub-region. Intuitively, the greater trade potential will unleash a multiplying effect on
the trade creation effect of adopting a common currency.

Concluding remarks

This paper has shown sovereign currencies in the ECOWAS sub-region are barriers to trade due to the
adverse effect of exchange rate volatility. Therefore, the low intra-regional trade averaging below 12%
of total trade can partly be attributed to the use of sovereign currencies. Currency union is a means of
eliminating the effect of exchange rate volatility and ensuring price transparency among member-
states. Using the PPML, the results show that adopting a common currency in the sub-region will
stimulate trade flows in the sub-region. Also, the ECOWAS currency union will have a trade creation
effect, therefore, stimulate economic growth. Furthermore, countries are not trading enough signaling
greater trade potential based on economic and geographic fundamentals. Per the analysis of the effect
of the proposed ECOWAS currency union on intra-regional trade, the study proposed the following
policy implications. Empirical results indicate that selected variables have a strong impact on trade in
the ECOWAS sub-region and hence economic growth.

The proposed common currency was found to have a positive impact on trade in the sub-region.
Therefore, the ECOWAS sub-region has an incentive to adopt a common currency by achieving the
nominal convergence criteria. In this background, the ECOWAS should focus on providing technical
support to all member states to facilitate the attainment of the convergence criteria for the policy to be
realized.

Exchange rate volatility was found to hurt trade in the sub-region. With the implementation of a
common currency, exchange rate volatility and inflation bias among countries will be eliminated. In
this context, ECOW AS’s focus should be on the stability of the common currency to be adopted. Thus,
ECOWAS should focus on the development of the financial markets due to its ability to reduce the
volatility of currency by indexing all financial assets using the common currency and building financial
market buffers. Financial institutes are to be listed in the common currency which in turn will attract
potential investors to gain confidence in different ECOWAS countries’ financial markets.

ECOWAS should advise countries on the need to monetize their fiscal deficits, which depreciates the
value of the currency and increases the debt servicing obligations of countries by adhering to policies
initiated by the proposed West Africa Central Bank. Also, the need for countries to adhere to the fiscal
convergence criteria to ensure a sustainable currency union.



Furthermore, the results showed that trade as a result of adopting a common currency will have a trade-
creation effect in the sub-region. Therefore, ECOWAS should implement policies to reduce the
outflow of FDI and restrict the outflow of financial assets from the sub-region. In this context, the
benefits of joining a currency will be fully-fledged. Also, ECOWAS should set up an institution to
undertake trade-related issues among member-states.

Finally, the trade potential of the sub-region was estimated to unveil greater prospects of trade in the
sub-region and the need to be tapped. In this background, the result showed countries are not fully
maximizing their trade with one another in the sub-region. The focus of ECOWAS should be centered
on eliminating trade and non-trade barriers by forming a currency union. In a nutshell, the study
recommends that all else equal, it is economically viable that ECOWAS should initiate the policy on
currency union with a common policy as a stepping stone to increase intra-regional trade in line with
regional growth.



APPENDICES

Table Al
Variables Description Measurement Expected Signs
Xije Bilateral trade Export value at levels
(Yin)t GDP Log GDP at constant +
2010 $
(Yiyj /PopiPop )t GDP per capita Log GDP per capita at +
constant 2010 $
D Distance Log distance -
Cont;; Land border dummy +
Lang;; Language dummy +
Comcol;j; Common Colonizer dummy +
cu Common currency dummy +
(Vij)t Exchange rate | Standard deviation of
volatility the moving average of
the natural log of real
effective exchange
rate
Volat;; Exchange rate peak dummy -
Deffect;;, Trade Creation/ Trade | dummy +
diversion




APPENDICE

Currency union effect on trade

Number of parameters: 10
Number of observations: 4314
Number of observations dropped: 0
Pseudo log-likelihood: -1.396e+11
R-squared: .27049943
(Std. Err. adjusted for 240 clusters in pairings

Robust
trade Coef.  Std. Err. z P>z [95% Conf. Interval
1nGDP 1.274043  .2107193 6.05  0.000 .861041 1.687045
Inpercapita 1.496775  .3967805 3.77 0.000 7190998 2.274451
Indistance -.00084  .0002609 -3.22 0.001 -.0013513  -.0003287
border 2783517 .3259134 0.85 0.393 -.3604267 9171302
lang 9959586 .4216771 2.36 0.018 1694866 1.822431
colonizer -1.048976  .4876522 -2.15  0.031 -2.004756  -.0931949
cu 1.486642 416091 3.57  0.000 6711187 2.302166
volatlity -.2812376  .1459928 -1.93  0.054 -.5673782 0049031
peakness -4.079531 .298774  -13.65  0.000 -4.665117  -3.493945
_cons -16.92837  3.716512 -4.55  0.000 -24.2126  -9.644142

Number of regressors dropped to ensure that the estimates exist: 0

Option strict is off

The model shows that 27% of total trade is undertaken among member-states in the West Africa sub-
region. This shows that above 70% of trade exports are extra-regional trade. The report of intra-
regional trade below 12% shows the large size of the informal sector.

Ramsey Reset Test

(1) XB2=0

chi2( 1) = 1.93
Prob > chi2 = 0.1651

APPENDIX B: TRADE CREATION/TRADE DIVERSION EFFECT



Number of parameters: 11
Number of observations: 4314
Number of observations dropped: 0
Pseudo log-likelihood: -1.353e+11
R-squared: .29121078
(Std. Err. adjusted for 240 clusters in pairings

Robust
trade Coef. Std. Err. z P>z [95% Conf. Interval
1nGDP 1.230047 .1874022 6.56 0.000 .862745 1.597348
lnpercapita 1.748689 .4050678 4.32 0.000 .9547709 2.542608
Indistance -.0007841 .0002611 -3.00 0.003 -.0012959  -.0002723
border .1959064 .3152525 0.62 0.534 -.4219771 .8137899
lang 1.390939 .3740225 3.72 0.000 .6578687 2.12401
colonizer -.788389 .3955442 -1.99  0.046 -1.563641 -.0131367
cu 1.75544 L4142515 4.24 0.000 .9435217 2.567358
volatlity -.28257179 .1445755 -1.95 0.051 -.5659407 .000785
peakness -4.003526 .2971851 -13.47 0.000 -4.585998  -3.421054
trddirection .9400647 .3670803 2.56  0.010 .2206006 1.659529
_cons -18.41895  3.687848 -4.99  0.000 -25.647 -11.1909

Number of regressors dropped to ensure that the estimates exist: 0

Option strict is off

APPENDIX C: TRADE POTENTIAL

Descriptive Statistics

Variable (bs Mean  Std. Dev, Min Max

IIOr § 4,310 1026602 1.00et08 -1.8%+09  4.I6e+09

Summary Statistics



Variable Obs Mean Std. Dev. Min Max
ctryl 0
ctry2 0
dum_ctryl 4,320 1118.438 4.513957 1111 1125
dum_ctry2 4,320 1201.841 908.6253 1111 11113
pairings 4,320 120.5 69.28945 1 240
years 4,320 2008.5 5.188728 2000 2017
trade 4,320 3.33e+07 1.56e+08 0 4.5%+09
1nGDP 4,320 19.545 .8987538 17.6356  22.38172
Inpercapita 4,320 5.769745 .371034  4.946437  6.936348
Indistance 4,320 1334.146 768.75 105.1806  5294.028
border 4,320 .231713 4219755 0 1
lang 4,320 .3333333 L4714591 0 1
colonizer 4,320 .3488426 .4766592 0 1
cu 4,320 .2328704 .4227093 0 1
volatlity 4,314 .1885171 .2038335  .0000143  1.915696
peakness 4,320 .0016204 0402259 0 1
trddirection 4,320 .5337963 4989143 0 1



