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Abstract 

The adoption of the flexible exchange rate system in 1973 gave 
economists and other professional a great concern about effects of 
exchange rate fluctuations on trade. The existing empirical works on the 
subject have produced varying results. This study investigates exchange 
rate fluctuations and trade flows in Nigeria using time-series 
econometric models for the period of 1980 to 2008. GARCH model, 
multivariate Johansen co-integration test and vector error-correction 
mechanism (VECM) were estimated. Exchange rate fluctuations are 
found to have a negative and significant effect on Nigeria’s trade with 
the US. Different policy changes in the economy are found to have great 
influence on the fluctuations of exchange rate, which directly or 
indirectly affect trade flows negatively. In line with theoretical 
expectation, US GDP exerts a significant positive effect on Nigeria’s 
trade but curiously, domestic income exerts a significant negative effect 
on trade. The study also revealed that real exchange rate may lead to an 
increase in the volume of net exports.  

 
  Fluctuation in exchange rate is a principal factor that determines risk in 

international commodity trade.  Consequent upon the collapse of the Bretton Woods 
system and the outcome of the adoption of the flexible exchange rate system in 1973, 
economists and policy makers became worried over the ugly effects of exchange rate 
fluctuations on trade (Isitua and Neville: 2006).   One of the most dramatic events in 
Nigeria over the past decade was the devaluation of the Nigerian naira with the 
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adoption of a structural adjustment programme (SAP) in 1986.  In the SAP era, the 
foreign exchange reforms that facilitated a cumulative depreciation of the effective 
exchange rate were expected to increase the domestic prices of agricultural exports and 
hence boost domestic production. The reverse was the case as the measure witnessed 
drastic fall in the value of naira.  This depreciation resulted in changes in the structure 
and volume of Nigeria’s exports as determined empirically by many researchers 
(Oyejide: 1986, Ihimodu: 1993 and World bank: 1994).  It is important to note that 
fluctuations in the exchange rate movements since the beginning of the floating 
exchange rate regime have raised concerns particularly on the impact of such 
movements on trade flows. 

 
 Exchange rate fluctuation has been seen as one of the major constraints to 
Foreign Direct Investment (FDI) inflow. If potential foreign investors to Nigeria are 
risk averse (or even risk neutral), larger exchange rate fluctuations may reduce the 
overall foreign direct investment inflows since it increases uncertainty over the returns 
of a given investment.  Potential investors will invest in a foreign location only if the 
expected returns are high enough to cover for the currency risk (Gerardo and Felipe 
2002).   Repayment and servicing of external debts have grossly affected the growth of 
many developing economies. A strong appreciation of the dollar, for example, implies 
a higher cost of servicing an external debt.  Furthermore, for a developing country like 
Nigeria that is highly dependent on trade, the exchange rate, which is the price of 
foreign exchange, has implications for balance of payments viability and the level of 
external debt.  For instance, if the exchange rate is overvalued, then it would result to 
unsustainable balance of payments deficit, encourage capital flight and escalate 
external debt stock, which in turn will lead to declining level of investment.  On the 
other hand, a real depreciation raises the cost of imported capital goods, and since a 
large chunk of investment goods in developing countries is imported, domestic 
investment would be expected to fall with a real depreciation (Iyoha, 1998).  
   

Therefore understanding the behaviour of the exchange rate is very important 
for many reasons.  First, the relationship between a country’s exchange rate and 
economic growth via trade is a crucial issue from both the descriptive and policy 
prescription perspectives.  As Edwards (1994:61) asserted: “It is not an overstatement 
to say that the issue of real exchange rate behaviour now occupies a central role in 
policy evaluation and design”.  A country’s exchange rate behaviour is an important 
determinant of the growth of its cross-border trading and it serves as a measure of its 
international competitiveness (Bah and Amusa: 2003).  Researchers have shown that 
exchange rate stability influences importantly export growth, consumption, resource 
allocation, employment and private investments (Takaendesa, Tsheola, & Aziakpono 
2005, Aron, Elbadawi, & O’Connell 1999).  There is no doubt that assessing the link 
between exchange rate fluctuations and Nigeria’s trade flows would have policy 
implication.  Also, variability of the naira value in recent years calls for understanding 
the factors that actually cause exchange rate to fluctuate.  
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A multivariate Johansen co-integration test is adopted to assess the long run 
linear combination of the co-integrating vectors of exchange rate fluctuations and trade 
flows. If there is evidence of co-integration, the VAR model is then reformulated into a 
vector error correction model to know whether the disequilibrium in trade could be 
corrected back to its equilibrium position. Thus, the model makes a clear distinction 
between the long-run and the short-run effects.  Finally, it equally ascertain the 
transmission level of exchange rate fluctuations on exports and imports (trade) 
variability in Nigeria and the dynamic effect of shocks on the endogenous variables 
using both the impulse response and variance decomposition analyses.   

In view of the above problems, the following research questions are raised: 
1. What are the effects of different macroeconomic policies on exchange rate in 

Nigeria? 
2. What is the level of transmission of exchange rate fluctuations to trade flows 

variability in Nigeria? 
3. What is the long-run and short-run dynamic adjustment process by which trade 

could converge on its equilibrium position in Nigeria? 
 
Objectives of the Study 

The overall objective of the study is to examine the link between exchange rate 
fluctuations and Nigeria’s trade flows (oil and non-oil trade).  
Specifically the study intends to: 

 Determine the effect of different policy framework on exchange rate in 
Nigeria. 

 Ascertain the transmission level of exchange rate fluctuations on trade 
variability in Nigeria. 

 Assess the long-run short-run dynamic adjustment process by which trade 
could converge on its equilibrium position in Nigeria. 

 
Research Hypotheses 

The following research null hypotheses are tested  
 Different macroeconomic policy framework applied do not significantly affect 

Nigeria’s exchange rate. 
 Exchange rate fluctuations do not transmit significantly on exports and imports 

variability in Nigeria. 
 There is no significant long-run linear combination of cointegrating vectors of 

trade flows and exchange rate fluctuations in Nigeria. 
 
Policy Relevance of the Study 
 The study is of relevant to the Nigerian economy in the following ways: 

It serves as a future guide to the policy makers in the formulation of better and 
efficient policy options for managing exchange rate fluctuations in Nigeria.  Also, this 
research is useful to the general economy, as it provides possible measures that 
monetary authority could adopt in order to maintain stability in exchange rate in order 
to influence export growth, consumption, resource allocation, employment. 

Fredrick Onyebuchi Asogwa, (Ph.D) and Amuche Nnenna Ngene 



 
 

14 

Scope of the Study 
The discussions in this work are based on how exchange rate fluctuations 

affect Nigerian economy in the growth of its cross-border trading and international 
competitiveness.  Hence, the study is limited to the Nigerian economy for the period of 
1980 – 2008.  This range is chosen to ensure availability of data. 
 
Literature Review  
 Since the adoption of floating exchange rate in the developing countries in 1973, 
the question of whether exchange rate uncertainty has independent adverse effects on  
trade has attracted a lot of attention in the literature.  The introduction of Structural 
Adjustment Programmes by many of these countries and the attendant liberalization of 
exchange rates has brought the discussion of this issue further into global focus.  There 
are two major trends of argument in the literature. The first argues that exchange rate 
fluctuations will impose costs on risk-averse market participants who will generally 
respond by favouring domestic to foreign trade at the margin.  Early study of this issue 
focused on firm’s behaviour and presumed that increased exchange rate fluctuations 
would increase the uncertainty of profits on contracts denominated in a foreign 
currency and would therefore reduce international trade to a level lower than would 
otherwise exist if uncertainty were removed.  This uncertainty of profits, or risk, would 
lead risk-averse and risk-neutral agents to redirect their activity from higher-risk 
foreign markets to the lower risk home market.  
  

Clark (1973) laid the theoretical groundwork for the traditional school by 
examining bilateral trade and the behaviour of risk-averse firms. Numerous restrictions 
are imposed, including firms that only produce goods for export, limited hedging 
possibilities, contracts denominated in foreign currencies, no imported factor inputs 
and a perfectly competitive marketplace. He supposes that as the variance of exchange 
rate uncertainty increases, so does the uncertainty of profitability, where profits are 
expressed in the home currency. 

 
 Also, Qian and Varangis (1992) asserted that exchange rate fluctuations increase 
the risk and uncertainty in international transactions and thus discourage trade; if 
traders are risk averse, they will be willing to incur an added cost to avoid the risk 
associated with the exchange rate fluctuations.  Thus, a firm’s export supply (import 
demand) curve will shift to the left (right) in the presence of exchange rate fluctuations; 
for any quantity of exports or imports, the corresponding price will be higher under 
exchange rate fluctuations or risk than without it. 
 

 Hooper and Kohlhagen (1978) derived demand and supply schedules for 
individual firms, where the explanatory variables include the currency denomination of 
contracts, the degree of firms’ risk aversion and the percentage of risk hedged in the 
forward market. Perhaps the most significant contribution of this study is how it allows 
nominal exchange rate volatility to only impact the amount of risk that remains 
unhedged. Their study involved a number of a priori assumptions, including the 
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importer being a price-taker, -shifting supply and demand curves, where quantities and 
prices decline when importers face the exchange rate risk (depending on demand 
elasticity and their degree of risk-aversion), and quantities decline and prices increase 
when exporters (and exporters that sell all of their products abroad in a monopolistic 
market framework. They found that increased exchange rate fluctuations lead to both 
downward suppliers) bear the risk.  Other studies in support of this idea include: 
Chusman (1983, 1988), Kenen and Rodrik (1986), Kroner and Lastrapes (1991), 
Thursby and Thursby (1987), Akhtar and Hilton (1984), and Isitua and Neville (2006). 

   
 Caballero and Corbo (1989), Kumar and Dhawan (1991), concluded that due to 

the political economy, effects of exchange rate fluctuations, its increase was 
responsible for the slowdown in trade in the 1970s.  Côté, (1994), in her 
comprehensive review of the literature, pointed out that the traditional school  has 
examined not only the presence of risk, but also its degree, which in turn depends upon 
such factors as whether production inputs are imported, the opportunity to hedge risk 
and the currency in which contracts are denominated. 

 
Bredin, Fountas, and Murphy (2003) and De Grauwe (1988) argued that the 

convexity of the profit function, exporters’ return from favourable exchange rate 
movements and the accompanying increased output outstrip the decreased profits 
associated with adverse exchange rates and decreased output.  Although the convexity 
of the profit function may imply a positive correlation between trade and exchange rate 
risk, the more prominent tenet of the risk-portfolio school examines exchange rate risk 
in light of modern portfolio diversification theory.  
 
Methodology 

 We obtain the conditional fluctuations values from the estimated variance 
equation of the GARCH model developed by Bollerslev (1986) and advanced by 
Nelson (1991).  We therefore specify the following GARCH (p, q) model: 

 
 
 
  Xt = Individual time series data of the variables of interest while Yt is a (k x 1) 
vector of explanatory variables and it includes also autoregressive terms of the 
dependent variables. 
The initial condition is assumed to be:  
 
   
   
Thus, 
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Equation 3 is the variance equation, which states that the value of the variance scaling 
parameter 2

t  depends on both its past values captured by lagged 2
t terms and on the 

lagged squared residuals terms.  While Yk is a set of explanatory variables that might 
help to explain the variance equation. 
 To guarantee that the forecasts/estimates of the conditional variance are 
nonnegative, we modify the variance equation in equation 3 by adopting the 
exponential GARCH developed by Nelson (1991).  He propounded E-GARCH to solve 
the restriction problem of GARCH models (that is, problem of persistence of shocks to 
conditional variance). 
Thus, the generalized E-GARCH (p, q) model for the conditional variance is: 
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where, 
jki  ,,,  and j  are parameters to be estimated.  Therefore, the left hand side 

being In  of the conditional variance, implies that the leverage effect is exponential not 
quadratic, hence, the estimates of the conditional variance are positive. 

The selection of the correct total trade equation in general and that of an export 
equation in particular is problematic, we adapt the specification by Taglioni (2002) 
who analyze the relationship between exchange rate volatility and trade flows for East 
and Central European countries in a very meticulous and systematic way. 
The net exports equation is estimated in nominal terms thus, the implicit function of 
this model takes the form: 

aImpfNx VF 5..............................................................Ex).......,,Y,(YD
 
While the model for the net exports equation for objective one is specified as: 
 

bExImpYYNx ttVFDot ttt
5................................4321     

where, 
Nxt  = Net Export value at time t 
YDt = Domestic income at time t 
YFt = Foreign income at time t (the USA income) 
ImpVt = Import tariff at time t (proxy as value of imports at time t)  
Ext = Bilateral exchange rate at time t 
 

Also the total trade equation for the VAR model to capture the other objectives 
can be written as: 
 

6..................................43210 tttFttDt WExYYX     
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(Note, the variables are as explained before in equation 1 of data transformation). 
Economic theory suggests that the impact of nominal or real domestic and 

foreign income and also that of import tariff (proxy by import values) on net exports 
and trade should be positive.  It is expected that 1 / 1 , 2 / 2 , and 3  > 0 while, 

4 / 3 , and 4  < 0.  
 
We shall estimate the reduced form n-variable VAR model of order k as follows: 
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where,Z   = vector of endogenous variables 

i
 = parameters ( ,,,    and  ) to be estimated 
 The impulse responses and variance decompositions computed from the VAR 
estimates are used to ascertain the reaction of trade flows to exchange rate fluctuations 
and the dynamic effect of shocks on the endogenous variables included in the model.  
The further analysis to variance decomposition is needed as it offers information on the 
relative importance or predictive content of each of the determinant variables regarding 
the dependent variable. 
We also specify the VAR model in equation 7 as follows: 

 
 
The level of variations in trade flows from each of the endogenous regressors 

determines how significant or not, shocks from such variable are to the Nigerian trade 
flows.  For instance, if shock from the exchange rate fluctuations is high, it implies that 
exchange rate fluctuations are important determinant of variations in exports and 
imports in Nigeria. 
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To asses the long-run linear combination of the cointegrating vectors of trade 
flows and exchange rate fluctuations, the Engle Granger two-step approach to Error 
Correction Model (ECM) and the multivariate Johansen procedure are adopted.  
However, the Vector Error Correction Model (VECM) is a convenient model setup for 
cointegration analysis. Therefore, the VAR model above is reformulated into a vector 
error correction model with the evidence of co-integration as follows: 

 
aZZZZZ ttktkttt 8................................... 1112211   

The reduced form p-variable dynamic VECM representation as: 

bZZZ tt

p
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where,  
Z = a vector of endogenous variables 
Note, since tZ  does not contain I(1), hence must be I(0), the term  1tZ  is the only 
one that includes I(1) variables,  thus contains the cointegrating relations. 

i       = short-run parameters 

1tZ = long-run part, that is, the matrix   contains information regarding the long-
run relationships. 
Suppose that r)(rank    
Then we can decompose the matrix    = '  

rrkrxn   )(   )  (     
 

rrkrk     )(   )(      
where,   includes the speed of adjustment to equilibrium coefficient while '  
represents long run matrix of coefficients of cointegrating relation.  After testing for the 
existence of cointegration, it is useful to reparameterize the model in the equivalent 
ECM form (Johansen, 1988) as follows: 
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  t4t3210t ΔWλΔλΔλΔλλΔX , is the residual of the 

cointegration equation and it estimates the speed of convergence of the 
dependent variable back to equilibrium after changes in the other variables. 

5λ   = Adjustment parameter shows how the disequilibrium in the dependent variable 
is being corrected each period.  If statistically significant, it implies the 

rrkrxn   )(   )  (   
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disequilibrium will be corrected at different period, otherwise, at the same 
period. 

 




n

i 1

 = Summation of the range of the variables 

      = Difference operator  
 
Sources of Data and Variables Used 
 The data for the variables used are extracted from the CBN Statistical Bulletin 
(various issues) and National Bureau of Statistics.   
 
Presentation and Explanation of Results 
The results of the Augmented Dickey-Fuller (ADF) and the Phillips-Perron tests are 
presented in table 4.  The results from both tests show that none of the series is 
stationary at level as their test statistic are all smaller than the 5% critical value of -
2.887 for rejection of hypothesis of a unit root.  However, the null hypothesis of non-
stationarity is consistently rejected for all the variables when they are expressed in first 
differences, suggesting that they are all integrated of order one (I(1)).  
 
Table 4 Unit Root Test Results 

ADF TEST                                         PHILLIPS-PERRON TEST 

 
 

Variable 
 

Level 
 

1st Difference 
 

Level 
 

1st Difference 
Order of 

Integration 
X 
Nx 
YD 
YF 
ImpV 
Ex 

0.114318  
-1.084100 
2.190537 
-1.351308 
0.247726 
-0.978992 

-8.656687* 
-19.69537* 
-9.012390* 
-11.12520* 
-8.455986* 
-13.29683* 

0.817321 
1.588428 
1.908211 
-1.004622 
0.728731 
-0.897728 

-9.216683* 
-18.69526* 
-9.198508* 
-6.949987* 
-10.06517* 
-12.41982* 

I (1) 
I(1) 
I (1) 
I (1) 
I (1) 
I(1) 

Note: * denotes the rejection of null hypothesis of a unit root for both tests.  
 
Cointegration Analyses 

The result of the Engle-Granger procedure shows that all the variables are 
cointegrated with trade.  However, according to Banerjee, et al (1986), substantial bias 
occurs in the estimation method of Engle-Granger procedure, which is based on OLS 
method.  Therefore, we also applied Johansen method, which uses maximum-
likelihood method of estimation to ascertain the number, if any, of cointegrating 
relationships in the vector autoregressive equation.  The results of the Johansen 
cointegration test shows that there are two cointegrating equations among the variables 
at 5% level of significance.   
 To determine the true cointegrating vectors from the Johansen test, we followed 
Arestis and Demetriades (1997: 788) in normalizing each of the vectors on the variable 
for which a clear evidence of error correction is found. 
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Vector Error-Correction Model 
  The results of the VEC Model of short run dynamics of trade are presented in 

table 10.  
 
 
Table: Short-run Dynamic Estimates of VECM Normalized on Trade 
          Terms                         Coefficient               Standard Error     t-Statistics 

 
∆InX(-1) 
∆InYD(-1) 
∆InYF(-1) 
∆InW(-1) 
ECM(-1) 

-0.566897 
0.443276 
1.418399 
-0.069876 
-0.867976 

0.17924 
0.33050 
0.31733 
0.02006 
0.17078 

 -3.16278 
1.34121 
4.46974 
-3.48296 
-5.08246 

R2    = 0.710881 
 
The coefficient of the vector error-correction term is negative and statistically 

significant.  This further confirms that the variables are indeed cointegrated.  The 
magnitude of the error-correction term reveals the change in real trade per period that is 
attributable to the disequilibrium between the actual and equilibrium levels.  The 
reported speed of adjustment is quite high as it indicates that about 86.8% of 
adjustment to the equilibrium level of trade occurs every quarter in Nigeria.  
Furthermore, the adjustment coefficient being statistically significant implies that the 
disequilibrium in trade would be corrected at different periods. 

 
Variance Decomposition and Impulse Response Analyses 
 To augment the evidence found thus far, we variance decomposition. The results 
of the variance decomposition analyses are presented in table 11.  We observe from the 
estimated results that the variations in trade accounts for all the variations in trade flow 
in the first quarter. Indeed, trade/exports itself is the most determinant of variations in 
trade but this dominance wanes as the years proceed.  For example, by the end of the 
second quarter of the third year, it only accounts for about 68.4% of the variations. 
With regards to the true determinants, the fluctuations of exchange rate are the most 
dominant determinant of variations in exports/imports in Nigeria. Rising gradually 
from the second quarter with about 6.8%, is shown to account for about 18.7% of 
systematic variations in Nigerian exports/imports to the United States by the end of the 
second quarter of the third year.  Hence, shocks from the exchange rate fluctuations are 
not only significant but worrisome in the light of the relatively large effect it can exert 
on Nigeria’s trade flows.   
 
Summary 

 The empirical evidence analysed in the study suggests that exchange rate 
fluctuations has certainly played a significant role in reducing Nigeria’s trade 
volume with the US.  However, these empirical results show also that changes 
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in the bilateral real exchange rate are mostly driven by changes in the foreign 
(US) income.  

 Nigeria has no choice, other than to adhere to the maintenance of strong 
economic fundamentals and a sound banking system in order to solve its 
perennial problem of fluctuations, by applying prudent fiscal, monetary and 
exchange rate policies based on absolute purchasing power parity.  These 
policy rules will also improve the confidence of consumers, investors, traders 
in the economy and eventually improve Nigeria’s competitiveness in the 
international market. And finally, establish an incentive structure in Nigeria 
that is conducive to macroeconomic stability and higher rate of growth via 
trade in the long-run. 

 Undoubtedly, international trade is central to analyzing economic 
developments and formulating economic policies in Nigeria. 

 
Conclusion  

  This study is an attempt to re-examine the issue as it concerns US-Nigeria 
trade relations.  An empirical model that links trade to its potential determinants was 
specified and estimated using multivariate Johansen cointegration test and 
complemented by impulse response and variance decomposition analyses.  The key 
result emanating from the study is that exchange rate fluctuations have a negative and 
significant effect on Nigeria’s trade to the United States.  The cointegration results seem 
to suggest existence of stable long run relationship between trade and its various 
determinants.  This empirical result revealed a clear evidence of the positive significant 
influence of foreign income on Nigeria’s trade.   It further revealed that an appreciation 
of the exchange rate may lead to an increase in trade via a reduction in domestic trade 
deficit.  

The results from the variance decomposition and impulse response analyses 
confirmed also the significant effect of exchange rate fluctuations on trade.    Our most 
striking finding is that Nigeria’s trade flows with the US are quite significantly 
negatively affected by domestic income.   
 
Recommendations 

The starting point in reclaiming and re-inventing project in Nigeria is to 
squarely admit that oil and the manner we have designed to utilize it have constituted a 
stumbling block to Nigeria’s progress. There is need for breaking down the institutional 
arrangements around oil and reconstructing Nigeria’s political map in a way that it will 
bring a favourable trade flows in the economy.  The key principle is to ensure a true 
federal structure, with each of the federating units being fiscally viable as to be able to 
fund its recurrent expenditures, and provide some basic infrastructure on its own without 
recourse to the centre.   

The policy options for Nigeria’s growth and stability go far beyond a few 
macroeconomic reforms, into the transformation of the very basis of production and 
exchange in the Nigerian economy. It must be understood that Nigeria cannot develop 
on a sustainable basis without restoring the umbilical cord between government and 
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business (private sector) thus, bringing back competition among the regions/states to 
create wealth.  
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