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ABSTRACT  15 
 16 

Aims: This paper examined the role of export in the economic growth process in Nigeria  
Study design:  Case Study 
Place and Duration of Study: Nigeria. Time series data ranging from 1970 to 2009. 
Methodology: The study employs unit root testing, co-integration analysis, Ordinary Least 
Squares (OLS) regression, Error Correction Model (VECM) and VAR Granger 
Causality/Exogeneity Wald Tests to analyze annual time series data from Nigeria. The study 
uses three measures of export namely, Total export, Oil export and Non-Oil export. This 
enhances the stability and robustness of results.  
Results: the unit root test showed that both economic growth and export are integrated of 
order one, i.e. 1(1). The cointegration test confirmed that economic growth and export are 
cointegrated, indicating an existence of long run equilibrium relationship between the two as 
confirmed by the Johansen cointegration test results. Granger causality was applied to test 
the causal relationship between GDP and economic growth. The results show that there is 
evidence of bi-directional causality between export and economic growth in Nigeria in cases 
where total exports and oil exports are used to capture Nigeria export. Nevertheless, there is 
an evidence of uni-directional causality between export and economic growth when non-oil 
export for Nigeria is used and the direction of causality runs strictly from export to economic 
growth.  
Conclusion: Since the non-oil contribution to Nigeria exports and GDP is insignificant (less 
than 10%), this study concluded confirm the evidence of bi-directional causality between 
export and economic, which implies that both exports and economic growth are influenced 
by each other. 
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1. INTRODUCTION  22 
 23 
Export-led growth is a development strategy aimed at growing productive capacity by 24 
focusing on international markets. The export-led growth hypothesis is part of consensus 25 
among economists about the gains of economic openness that took hold in the 1970s, which 26 
rests on a fusion of three lines of argument; the first, based on Hecksher–Ohlin–Samuelson 27 
comparative advantage theory, is about the benefits from trade between countries with 28 
different capital–labor ratios, second concerns the benefits of openness for controlling rent 29 
seeking  and the third which was developed later, concerns the benefits of openness for 30 



 

 

growth. The claim is trade encourages technology diffusion and knowledge spillovers that 31 
contribute to faster productivity growth (Palley, 2011).  32 
 33 
The export-led growth hypothesis (ELGH) postulates that export expansion is one of the 34 
main determinants of growth. Many developing countries like Nigeria pursued import-35 
substitution strategy for growth and development but with the spectacular success story of 36 
the four East Asian Tiger economies (South Korea, Hong Kong, Taiwan and Singapore) and 37 
the Latino-American countries like Mexico and Brazil over the past three decades, appeared 38 
to provide empirical support for export-led growth hypothesis (ELGH). A significant amount 39 
of research has been conducted in developed countries and emerging economies to prove 40 
and establish this hypothesis.  Giles and Williams (2000) reviewed over one hundred and 41 
fifty export-growth applied papers published between 1963 and 1999. Among most recent, 42 
and most comprehensive survey of this literature are; Panas and Vamvoukas (2002), Jordan 43 
and Eita (2007), Abou-Stait, F. (2005), Abual-Foul, B. (2004), Awokuse, T.O. (2004), Yang 44 
(2008), Yao, S. and Zhang, Z. (2000), Alam (2011) and Maneschiold (2008). But few studies 45 
have been conducted in Nigeria to validate this important hypothesis, among which are; 46 
Omisakin (2009) and Chimobi (2010). The early works in this area adopted a cross-sectional 47 
framework and a country specific time-series studies, adopting both bivariate and 48 
multivariate models to test the validity of the ELG hypothesis; however, the empirical 49 
evidence based on those studies is mixed and often contradictory. In part, differences in the 50 
measures of exports used, the sampling period, and methodologies adopted explain the 51 
mixed results.  52 
 53 
The purpose of this paper is to analyze the causality between exports and economic growth 54 
of Nigeria and to evaluate the relationship of these variables for the period 1970 to 2010. 55 
Granger causality econometric techniques will be applied to test the hypothesis of an export-56 
led growth strategy. It tests whether export Granger causes economic growth, or whether the 57 
causality runs from economic growth to exports, or if there is bi-directional causality between 58 
exports and economic growth. The results of this paper will help to evaluate the 59 
effectiveness of Nigeria’s strategy of growth led by exports. The paper is organized as 60 
follows. Section two describes the methodology and data while section three presents the 61 
empirical results and section four concludes.  62 
 63 

2. MATERIAL AND METHODS  64 
 65 
2.1 Granger causality test 66 
 67 
The Granger causality test was developed by Granger (1969), and according to him, a  68 
variable (in this case export) is said to Granger cause another variable (GDP) if past and 69 
present values of export help to predict GDP. To test whether exports Granger cause GDP, 70 
this paper applies the causality test developed by Granger (1969). A simple Granger 71 
causality test involving two variables, exports and GDP is written as: 72 

EXPORTt  = j Exportt-j +  jGDPt-j + µ  (1) 73 

GDPt  = j Exportt-j +  jGDPt-j + γ   (2) 74 

The null hypotheses to be tested are: 75 
H1: ηj = 0: j=1...... p, this hypothesis mean that export does not Granger cause GDP. 76 
H2: βj = 0: j=1...... p, this hypothesis means that GDP does not Granger cause exports. 77 
 78 
If none of the hypotheses are rejected, it means that export does not Granger cause GDP 79 
and GDP also does not Granger cause exports. It indicates that the two variables are 80 
independent of each other. If the first hypothesis is rejected, it shows that exports Granger 81 
causes GDP. Rejection of the second hypothesis means that the causality runs from GDP to 82 



 

 

exports. If all hypotheses are rejected, there is bi-directional causality between exports and 83 
GDP. We re-specify equation (1) as well as (2) and estimate the 3 variants of the export-84 
growth model as; 85 
Model 1 86 
EXPORTtotalt = θ + δGDPt + ut     (3) 87 

GDPt = λ + ηEXPORTtotalt + µt     (4) 88 
Model 2 89 
EXPORToilt = θ + δGDPt + ut     (5) 90 

GDPt = λ + ηEXPORToilt + µt     (6) 91 
Model 3 92 
EXPORTNoilt = θ + δGDPt + ut     (7) 93 

GDPt = λ + ηEXPORTNoilt + µt     (8) 94 
Where EXPORTtotal is sum of all Nigerian export, EXPORToil is total oil export, 95 

EXPORTNoil is sum of non-oil export and GDP is gross domestic products, used as a proxy 96 
for economic growth.  97 
 98 
We start this analysis by first examining the stationarity of our variables, nominal interest rate 99 
and expected inflation. A non-stationary time series has a different mean at different points 100 
in time, and its variance increases with the sample size (Harris and Sollis (2003). A 101 
characteristic of non-stationary time series is very crucial in the sense that the linear 102 
combinations of these time series make spurious regression. In the case of spurious 103 
regression, t-values of the coefficients are highly significant, coefficient of determination (R2) 104 
is very close to one and the Durbin Watson (DW) statistic value is very low, which often lead 105 
investigators to commit a high frequency of Type 1 errors (Granger and Newbold, 1974). In 106 
that case, the results of the estimation of the coefficient became biased. Therefore it is 107 
necessary to detect the existence of stationarity or non-stationarity in the series to avoid 108 
spurious regression. For this, the unit root tests are conducted using the Augmented Dickey-109 
Fuller (ADF) test and Philips-Perron (PP). If a unit root is detected for more than one 110 
variable, we further conduct the test for cointegration to determine whether we should use 111 
Error Correction Mechanism. 112 
 113 
2.2 Cointegration Analysis 114 
 115 
Cointegration can be defined simply as the long-term, or equilibrium, relationship between 116 
two series. This makes cointegration an ideal analysis technique to validate the export led 117 
growth hypothesis (ELGH): by ascertaining the existence of a long-term relationship 118 
between economic growth and export. The Vector Autoregression (VAR) based 119 
cointegration test methodology developed by Johansen (1991; 1995) is described as follows; 120 

 121 
The procedure is based on a VAR of order p: 122 

yt= A1 yt-1+... + Apyt-p+ Bzt+ εt   (9) 123 
whereytis a vector of non-stationary I(1) variables (interest rate and expected inflation), ztis a 124 

vector of deterministic variables and  εt  is a vector of innovations. The VAR may therefore 125 
be reformulated as: 126 

∆yt= П yt-1+ Γi∆yt-p  + Bzt+ εt   (10) 127 

Where П = i –I  (11) 128 

andΓi =  j     (12) 129 

 130 
Estimates of Γi contain information on the short-run adjustments, while estimates of 131 

Π contain information on the long-run adjustments, in changes in yt. The number of linearly 132 
dependent cointegrating vectors that exist in the system is referred to as the cointegrating 133 



 

 

rank of the system. This cointegrating rank may range from 1 to n-1 (Greene 2000:791). 134 
There are three possible cases in which Πyt-1 ~ I (0) will hold. Firstly, if all the variables in 135 
ytare I (0), this means that the coefficient matrix Π has r=n linearly independent columns and 136 
is referred to as full rank. The rank of Π could alternatively be zero: this would imply that 137 
there are no cointegrating relationships. The most common case is that the matrix Π has a 138 
reduced rank and there are r<(n−1) cointegrating vectors present in β . This particular case 139 
can be represented by: 140 

Π =αβ′        (13) 141 
where α andβ are matrices with dimensions n x r and each column of matrix α contains 142 
coefficients that represent the speed of adjustment to disequilibrium, while matrix β contains 143 
the long-run coefficients of the cointegrating relationships.  144 
 145 
In this case, testing for cointegration entails testing how many linearly independent columns 146 
there are in Π , effectively testing for the rank of Matrix Π (Harris, 1995:78-79). If we solve 147 
the eigenvalue specification of Johansen (1991), we obtain estimates of the eigenvalues λ1> 148 
… >λr> 0 and the associated eigenvectors β = (ν1, …νr). The co-integrating rank, r, can be 149 
formally tested with two statistics. The first is the maximum eigenvalue test given as: 150 
   λ- max = -T ln (1- λr+1),  .     (14) 151 
Where the appropriate null is r = g cointegrating vectors against the alternative that r ≤ g+1. 152 
The second statistic is the trace test and is computed as: 153 

λ-trace = -T ,       (15) 154 

 155 
where the null being tested is r = g against the more general alternative r ≤ n. The 156 
distribution of these tests is a mixture of functional of Brownian motions that are calculated 157 
via numerical simulation by Johansen and Juselius (1990) and Osterwald-Lenum (1992). 158 
Cheung and Lai (1993) use Monte Carlo methods to investigate the small sample properties 159 
of Johansen’s λ-max and λ-trace statistics. In general, they find that both the λ-max and-λ 160 
trace statistics are sensitive to under parameterization of the lag length although they are not 161 
so to over parameterization. They suggest that Akaike Information Criterion (AIC) or 162 
Schwarz Bayesian Criterion (SBC) can be useful in determining the correct lag length.  163 
 164 
The empirical analysis was presented by time series model. The study uses long and up-to-165 
date annual time-series data (1970-2009), with a total of 40 observations for each variable. 166 
The data for the study are obtained from Central Bank of Nigeria Statistical Bulletin and 167 
Annual Report and Statements of Account for different years. We employ ordinary least 168 
square (OLS) method. All the variables are in logarithm form and the software application 169 
utilized is E-views 7.0. 170 
 171 

3. RESULTS AND DISCUSSION 172 
 173 
3.1 Unit root test 174 
Tables 1 therefore provide the results of the unit root tests both with and without trend. 175 
 176 
 177 
 178 
 179 
 180 
 181 
 182 
 183 
 184 
 185 
 186 



 

 

Table 1: Results of (ADF) and (PP) unit root test,  187 

Variable level ADF Test 
(Intercept) 

ADF Test 
(Intercept & 

Trend) 

PP Test 
(Intercept) 

PP Test 
(Intercept & 

Trend) 

GDP -2.169127 5.088997*** 5.179821*** 2.254721 

EXPORTtotal 3.930944*** 5.456909*** 1.840263 -0.036187 

EXPORTNoil 6.286571*** 8.790945*** 12.25058*** 7.645771*** 

EXPORToil 3.965004*** 5.475649*** 1.687791 -0.143812 

∆GDP 6.893352*** 5.319771*** -2.390569*** -3.609069** 

∆EXPORTtotal 2.391030 0.924765*** -4.221634*** -4.737030*** 

∆EXPORTNoil 4.355705*** 3.113773* -3.300163** -4.696734*** 

∆EXPORToil 2.363963 0.871368 -4.295059*** -4.818421*** 

1% (***), 5% (**), 10% (*) 188 
 189 
From the Table, using Augmented Dickey and Fuller (ADF) test, the variables are stationary 190 
at levels except Gross Domestic product (GDP) whereas GDP, EXPORTtotal and 191 
EXPORToil variables are not stationary at level from Phillips- Perron (PP) test. As a result, 192 
all the variables were differenced once using both the ADF and PP tests. The result in the 193 
same Table 1, reveals that all the variables were stationary at first difference except 194 
EXPORTtotal and EXPORToil under ADF test; on the basis of this, the null hypothesis of 195 
non-stationarity is rejected and conclude that the variables are stationary. This implies that 196 
the variables are integrated of order one, i.e. 1(1). 197 
 198 
3.2 Cointegration Test 199 
 200 
Following from the results presented in Tables 1, the variable EXPORTtotal, EXPORToil, 201 
EXPORTNoil and GDP are integrated of order one, l(1), we proceed to the next step of 202 
examining  whether or not there exists a long run relationship between variables in a 203 
bivariate framework. Using the optimal lag length of three (3) selected by four different 204 
criteria: Final Prediction Error (FPE), Schwarz and Akaike information criteria (SC, AIC) as 205 
well as Hannan-Quinn Information Criterion (HQ) we performed cointegration test to 206 
determine the long run relationship among the series by using Johansen and Juselius 207 
cointegration test and the results are presented in Table 2. The result shows a cointegration 208 
rank of two in both trace test and max-eigen value test at 1% significance level for Model 1 209 
and Model 2.While the result reports a cointegration rank of one in both trace test and max-210 
eigen value test at 1% significance level for Model 3. 211 
 212 
Table 2: Cointegration Rank Test Assuming Linear Deterministic Trend 213 
 214 

  MODEL 1 MODEL 2 MODEL 3 

 Null 
Hypothesis 

Test  
Statistics 

Prob. 
Value 

Test  
Statistics 

Prob. 
Value 

Test  
Statistics 

Prob. 
Value 

Lags  3  3  3  

Trace  
Statistics 

r=0 61.68683 0.0000 61.59299 0.0000 54.61900* 0.0000 

r=1 19.66091* 0.0000 18.89865* 0.0000 1.708932 0.1911 

Max-
Eigen  
Statistics 

r=0 42.02592 0.0000 42.69434 0.0000 52.91007* 0.0000 

r≤1 19.66091* 0.0000 18.89865* 0.0000 1.708932 0.1911 

Trace No of Vectors 2  2  1  

Max-
Eigen 

No of Vectors 2  2  1  

a
Denotes rejection of the null hypothesis at 0.05 level 

   



 

 

In other words, a long-run stable relationship between export and economic growth (GDP) 215 
exists irrespective of the measurement of export used. This implies that export and 216 
economic growth move together in the long run. Since the existence of a long-run 217 
relationship has been established, the short-run dynamics of the model can be established 218 
within an error correction model.  219 
 220 
3.3 Long Run OLS Results 221 
Using OLS with the HAC or Newey-West standard error that takes into account the 222 
autocorrelation, we presented the estimated results in Table 3. 223 
 224 
Table 3: Result of OLS Technique for Model 1-3 225 

Model Dependent  
Variable 

C Coefficient of 
Independent  
Variable 

R2 DW 

1 EXPORTtotal -1.840875 
[0.0000] 

1.097139 [0.0000] 0.992618 1.185849 

 GDP 1.708847 [0.0000] 0.904733 [0.0000] 0.992618 1.172543 

2 EXPORToil -2.026077 
[0.0000] 

1.117260[0.0000] 0.992083 1.191691 

 GDP 1.845568[0.0000] 0.887961[0000] 0.992083 1.177129 

3 EXPORTNoil -3.698481[0.0000] 0.870932[0.0000] 0.945715 0.442420 
 GDP 4.334820[0.0000] 1.085866[0.0000] 0.945715 0.418738 

[] P-Value 226 
The results reported in Table 3 shows that exports and economic growth are positively 227 
related in the three models. The estimated elasticities of exports in model 1, model 2 and 228 
model 3 are 0.904733, 0.887961 and 1.085866 respectively. The implication of this is that a 229 
1% increase in exports in model 1 (model 3) will lead to about 0.91% (1.09%) increase in 230 
economic growth. Whereas, estimated elasticities of growth, proxy by GDP in model 1 and 231 
model 3 are 1.097139 and 0.870932 respectively. Suppose that GDP increases by 1%, this 232 
will lead to about 1.1% rise in total export (in model 1) and 0.87% increase in non-oil export 233 
(in model 3). 234 
 235 
3.4 Granger Causality Test 236 
The next step is to test for the direction of causality between export and economic growth 237 
using VAR Granger Causality/Exogeneity Wald Tests. In table 4, causality result is 238 
presented.  239 
 240 
 241 
 242 
 243 
 244 
 245 
 246 
 247 
 248 
 249 
 250 
 251 
 252 
 253 
 254 
 255 
 256 



 

 

Table 4: VAR Granger Causality/Exogeneity Wald Tests 257 

Direction of Causality  Df χ
2
 Prob. Decision 

Model 1 

GDP does not Granger Cause 
EXPORTtotal 

2 8.457621 0.0146 Bi-directional causality 

EXPORTtotal↔ GDP 
EXPORTtotal  does not Granger Cause 
GDP 

2 24.19668 0.000 

Model 2 

GDP Granger does not Cause 
EXPORToil 

2 8.189925 0.0167 Bi-directional causality 

EXPORToil↔ GDP 
EXPORToil does not Granger Cause 
GDP 

2 23.86490 0.0000 

Model 3 

GDP does not Granger Cause 
EXPORTnoil 

2 1.307700 0.5200 Unidirectional 
Causality  
EXPORTnoil→GDP EXPORTnoil does not Granger Cause 

GDP 
2 42.24674 0.0000 

 258 
 For model 3, a chi-square test statistics of 42.24674 for economic growth (GDP) with 259 
reference to exports (EXPORTnoil) represents the hypothesis that lagged coefficient of GDP 260 
in the regression equation of EXPORTnoil is equal to zero. Thus, non-oil exports granger 261 
causes economic growth at 0.01 level of significance. However, for GDP equation, null 262 
hypothesis cannot be rejected. This suggests that GDP does not granger cause non-oil 263 
exports, providing therefore, an evidence of uni-directional causality between non-oil exports 264 
and economic growth and causality run strictly from non-oil export to economic growth i.e 265 
economic growth respond to the movements in non-oil exports. 266 

The results of model 1 and model 2 are similar, the hypothesis that total export (oil 267 
export) does not Granger causes GDP is rejected and the hypothesis that GDP does not 268 
Granger causes total export (oil export) is also rejected. These results provide evidence of 269 
bi-directional causality between total export (oil export) and GDP. Bi-directional causality 270 
found in model 1 and model 2 is not surprising because oil which is the main export product 271 
of Nigeria is also the main contributor to GDP and government revenue. These results 272 
provide evidence in support of the export-led growth hypothesis and as well as the existence 273 
of reverse causality.  274 
 275 
3.5 Error Correction Mechanism (VECM): 276 
Finally, in order to check the stability of the model, we estimated the vector error correction 277 
model (VECM). The results of VECM are presented in Table 5.  278 
 279 
Table 5: Result of VECM  280 
 MODEL 1 MODEL 2 MODEL3 

Variable  D(GDP) D(EXPORTtotal) D(GDP) D(EXPORToil) D(GDP) D(EXPORTnoil) 

C 238.7346 
(67.9635) 
[3.51269] 

126.2056 
 (84.1434) 
[1.49989] 

247.492 
(68.1409) 
[3.63584] 

135.0155 
(85.1792) 
[1.58508] 

779.7769 
(227.801) 
[3.42306] 

-14.81101 
(3.21279) 
[-4.61001] 

ECM(-1) -4.015224 
(0.77487) 
[-5.18179] 

-4.810250 
(0.62587) 
[-7.68568] 

1.953829 
(0.25198) 
[7.75379] 

1.652133 
(0.31499) 
[5.24501] 

-1.011245 
(0.31117) 
[-3.24982] 

0.023937 
(0.00439) 
[5.45430] 

R2 
S.E of 
equation 
F-statistics 

0.930941 
338.6227 
53.92110 

0.677313 
419.2380 
8.395906 

0.930988 
338.5072 
53.96064 

0.670384 
423.1496 
8.135347 

0.823478 
541.3826 
18.66003 

0.867330 
7.635373 
26.15007 

 281 
The results indicate that the error correction term for Growth and Export equations in model 282 
1 is statistically significant at 5 percent significant level with right sign (negatively signed). It 283 



 

 

indicates about 4.1 percent speed of convergence towards equilibrium position in case of 284 
any disequilibrium situation. Whereas, for model 2, the error correction term is statistically 285 
significant at 5 percent significant level with positive sign. The model suggested that about 2 286 
percent for growth equation and 1.7 percent for export equation, of the disequilibrium is 287 
corrected within the year. Finally, with model 3, the error correction term in growth equation 288 
is correctly signed but not export equation and it showed slow speed of adjustment to 289 
equilibrium. 290 
 291 
 292 
4. CONCLUSION 293 
 294 
This paper has examined the role of export in the economic growth process in Nigeria using 295 
b causality tests within an error-correction framework for data over the period 1970 to 2009. 296 
The unit root properties of the data were examined using the Augmented Dickey Fuller test 297 
(ADF) and Phillip Perron (PP) after which the cointegration and causality tests were 298 
conducted. The error correction models were also estimated in order to examine the short –299 
run dynamics.  300 

The major findings include the following; the unit root test clarified that both 301 
economic growth and export are integrated of order one, i.e. 1(1). The cointegration test 302 
confirmed that economic growth and export are cointegrated, indicating an existence of long 303 
run equilibrium relationship between the two as confirmed by the Johansen cointegration test 304 
results. Granger causality was applied to test the causal relationship between GDP and 305 
economic growth. The results show that there is evidence of bi-directional causality between 306 
export and economic growth in Nigeria in cases where total exports and oil exports are used 307 
to capture Nigeria export. Nevertheless, there is an evidence of uni-directional causality 308 
between export and economic growth when non-oil export for Nigeria is used and the 309 
direction of causality runs strictly from export to economic growth. The results are favourably 310 
comparable to those obtained in the literature such as Omisakin (2009) but at variance with 311 
Udah (2012) which found no causality between export and growth for Nigeria. 312 

In conclusion, since the non-oil contribution to Nigeria exports is insignificant (about 313 
10%), this study supports the presence of bi-directional causality in case of Nigeria, that is 314 
causality runs from export to economic growth and vice-versa. Nigeria can therefore expand 315 
its market by exporting more products to the international markets and focus policies on 316 
export promotion in order to fabricate export capacity to enhance economic growth. On the 317 
other hand, the results also suggest that export in Nigeria can be further raised by increasing 318 
economic growth. Thus, research and development (R&D) should be encouraged to get the 319 
required technology and emphasis should be geared to establish and develop adequate 320 
infrastructure particularly in the power generation and distribution and enhanced institutions 321 
to check corruption as these will enhance economic growth. 322 
 323 
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