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 Abstract 

This study examined the short-run and long-run impact of macroeconomic determinants such 

as Exchange Rate (ER) and Percentage of the Urban Population (PUP) on economic growth 

in Nigeria from 2003-2018.  The impacts of the macroeconomic determinants considered in 

this study were examined using the autoregressive distributed lag (ARDL) co-integration 

technique and the error correction parameterization of the ARDL model. The outcome of the 

study revealed that the appropriate ARDL model for estimating economic growth was the 

ARDL (1,3, 3) selected based on the Schwarz Bayesian Criterion. Also, the error correction 

model identified the sizable speed of adjustment by 63.7% of disequilibrium correction yearly 

for reaching the long-run equilibrium steady-state position. It was found that the lag of the ER 

and the PUP have a significant short-term effect on economic growth. Also, the obtained ARDL 

model was found to be free from serial correlation and adequate for the estimation of economic 

growth for the period under study. 
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1.   Introduction 

One of the main issues that have drawn policymakers' attention in the active debate in the 

growing literature of the past few decades is "how to promote economic growth at the national 

level". This requires examining the relationship between economic growth and other key 

macroeconomic variables that affect a country's economic performance. The answer to this 

question is quite controversial. For some it is the export and import promotion strategy, for 

others, the gross capital investment strategy is the main driver of economic growth, and for 

some, it is a country's degree of trade openness that is most important to economic growth and 

development. Gross domestic product is one of the most well-known indicators of 

macroeconomic performance. 

 

There are so many factors that affect economic growth and some of them include exports, 

imports, gross capital formation, inflation, and the exchange rate. Most economists view trade 

growth as exports and imports, the rise in gross fixed capital formation and the low inflation 

rate and stable exchange rate as strong factors driving economic growth. The build-up and 

expansion of exports greatly contribute to economic growth by increasing the percentage of 

gross fixed capital formation and increasing productivity. If there are incentives for investment, 
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growth and technological advancement, marginal productivity is expected to be the increase in 

the export sector compared to other sectors.  

 

Although Nigeria was highly skilled, manpower, human and natural resources before and after 

independence, Nigeria was known for the fact that agriculture generates income from 

agricultural products and its surplus products are often exported to other countries of the world. 

However, with the discovery of oil in commercial quantities in 1976, attention returned to the 

rapid incomes from the oil sector, which has now led Nigeria into an ugly situation that includes 

high unemployment, poverty, and worst of all, economic recession. Most of the Nigerian youth 

and graduates have been home waiting for the rich oil company's job that is not coming. This 

also resulted in a decrease in the gross domestic product rate (GDP) in Nigeria and constant 

inflation. Nigeria has experienced numerous challenges over the years, including war, 

exchange rate fluctuations, the stock market slump and other challenges. These problems and 

challenges led to other unfavourable conditions such as tribal and religious crisis that caused 

the Nigerian economy to shrink. However, the present study attempts to determine the impact 

of macroeconomic variables such as the exchange rate and percentage of urban population on 

economic growth in Nigeria.  

 

2.   Literature Review 

The study by Ismaila and Imoughele (2015) carefully examined the macroeconomic 

determinants of economic growth in Nigeria and was measured in terms of real gross domestic 

product (GDPR). The results showed that gross fixed capital formation, foreign direct 

investment (FDI) and total government spending are the main drivers of Nigeria's economic 

performance when inflation is stable. The authors recommended that the government 

consciously develop the appropriate business environment by providing the necessary 

infrastructure to reduce the cost of doing business in Nigeria. This included the need for the 

government to maintain tight monetary and fiscal policies to combat inflation in Nigeria's 

economic status, as inflation had a negative impact on investment and economic growth in 

Nigeria. Eventually, they recommended strict guidelines to minimize the occurrence of strikes 

in the Nigerian labour sector to improve their performance for nation-building and economic 

development. 

 

A study by Ghimire and Hejkrlik (2014) aimed to empirically assess the relationship between 

exports and economic growth in the post-Soviet countries of Georgia. The study used the 

Granger causality and co-integration test for the export-led economic growth hypothesis. The 

result showed that there is a two-way Granger causality between total exports and GDP, and 

even in the short term. To implement suitable growth and development strategies, the causal 

pattern between export and growth must be determined with all seriousness. 

 

Assaf (2014) examined the relationship between some macroeconomic variables (export, 

import, inflation, foreign direct investment) and the economic growth of Jordan. The results 

showed that exports and inflation have a positive impact on growth, while FDI has no 

statistically significant impact on economic growth, represented by (GDP). 
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The study by Ullah and Rauf (2013) analyzed the effects of macroeconomic variables on 

economic growth in some selected Asian countries. This study was carried out using some 

sample countries. The result showed that economic growth is positively influenced by FDI and 

the savings rate, while exports in the sample period have a negative effect on economic growth 

and the labour force. The tax rate, on the other hand, may or may not have an impact on 

economic growth. 

 

A study by Hussin and Saidin (2012) examined the effects of foreign direct investment (FDI), 

openness, and gross fixed capital formation on economic growth, as demonstrated by gross 

domestic product (GDP) in ASEAN-4 countries over the period 1981-2008. The result showed 

that all variables are correlated with each other and also have a positive relationship to GDP. 

All variables can lead to an increase in economic growth as they increase. Export and import 

become the most efficient variables to support economic growth, followed by openness and 

gross fixed capital formation. The study recommended that governments in ASEAN-4 

countries design and implement strategies that can boost savings rates to improve gross capital 

formation. 

 

Ray (2011) examined the relationship between exports and economic growth in India. The 

paper was based solely on testing the hypotheses of causality and co-integration between GDP 

and export in India. The co-integration test confirmed that economic growth and exports are 

co-integrated, indicating the existence of a long-term equilibrium in the relationship between 

the two variables, which was confirmed by the results of the Johansen co-integration test. The 

Granger causal test finally confirmed the presence of a bidirectional causality, ranging from 

economic growth to export and vice versa. The error correction estimates have shown that 

export and GDP are mutually causal in the short term. The study recommends guidelines for 

promoting exports to encourage economic growth. 

 

A study by Antwi et al. (2013) aimed to identify the main macroeconomic factors that would 

determine real GDP growth per capita in Ghana and to determine the direction of those factors 

that influence the formulation and implementation of economic policy. The study found a co-

integration relationship between real GDP per capita (economic growth) and macroeconomic 

factors. It was recommended that the government should be able to generate more domestically 

than relying solely on foreign aid. 

 

The study by Klasra (2011) examines the relationship between foreign direct investment, trade 

openness and economic growth in Pakistan and Turkey using a border test. The results show 

that, in the short term, there is a bidirectional causal relationship between openness to trade and 

exports for Pakistan and foreign direct investment and export relations for Turkey. This section 

seeks to provide an adequate overview of recent empirical studies on foreign direct investment, 

economic freedom, and economic growth to provide and encourage a convincing context for 

later discussions on the subject. In both developed and developing countries, there are several 

pieces of literature between FDI and economic growth, with different empirical results ranging 

from positive, negative and/or at best mixed. 
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3. Materials and Methodology 

3.1 Data Collection 

The study employed a secondary source of data collection obtained from the Central Bank of 

Nigeria (CBN), Statistical Bulletin for various years and National Bureau of Statistics Annual 

Publication for various years. The data comprises of macroeconomic variables such as Real 

Gross Domestic Product (RGDP), Exchange Rate (ER) and percentage of the urban population 

(PUP) from 2003 – 2018. 

 

3.2 Method of Data Analysis  

In practice, most macroeconomic variables indexed by a time parameter are usually found to 

be non-stationary. The distribution of a time series dataset is said to be stationary if its mean 

and variance are independent of time over the observed period, while the value of the 

covariance between two time periods depends only on the gap between the periods and not the 

actual time at which this covariance is considered (Aronu et al., 2020). Suppose one or both of 

the aforementioned conditions are not satisfied, the process can be said to be non-stationary. 

The stationarity of a time series data can be examined using any of the following tools: the 

Augmented Dickey-Fuller (ADF) test, Phillips-Perron test, or the Kwiatkowski-Phillips-

Schmidt-Shin (KPSS) test, and Phillips-Perron tests. The present study shall employ the ADF 

test the stationarity status of the data obtained for the study. 

 

3.2.1 The Augmented Dickey-Fuller (ADF) test 

The augmented Dickey-Fuller test is used for testing whether the unit root exists in a time series 

sample data. The augmented Dickey-Fuller statistic, used in the test is a negative number. The 

more negative it is, the stronger the rejections of the hypothesis that there is a unit root at some 

level of confidence (Aronu et al., 2020). One classical procedure for testing for unit root is to 

test using augmented Dickey-Fuller and with intercept. If the test statistic < critical values (i.e. 

less than the negative value) reject Ho: No unit root. Otherwise, choose first difference and 

continue with until you reject Ho.  The amount of differencing required to reject Ho=order of 

integration=number of unit-roots.  

The restrictive and the general ADF models are written as (1) and (2) respectively:   

1 1 1
1

k

t t j t t
j

y p y y − −
=

 = +  +

                                                                         (1) 

0 1 1 1
1

k

t t j t t
j

y p y y  − −
=

 = + +  +

                                                                (2) 

Where Δ is the first difference operator εt is random error term that is independent and 

identically distributed (iid) k = no of lagged differences, p and α are parameters to be estimated, 

and y = the variable of interest.  

 

The unit root test is then carried out under the null hypothesis p = 0 against the alternative 

hypothesis of p < 0. The decision rule is to compare the calculated ADF statistics against the 

critical values from Fuller’s table. If the test statistic is less than the critical value, then the null 

hypothesis is not rejected and this indicates that the series is non-stationary or not integrated of 

order zero. The 𝑝-value of the test can also be compared to the level of significance in 
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determining whether the series is stationary or non-stationary. Aronu et al. (2020) opined that 

when a variable is stationary without differencing, it is said to be integrated of order zero while 

when a variable is stationary only after first difference, it is said to be integrated of order one. 

 

3.2.2 Cointegration Test 

Cointegration relates to the existence of stationary linear combinations of integrated variables. 

Cointegration implies the existence of long-run equilibrium and a common stochastic trend. It 

can be very useful in separating short and long-run relationship among variables and equally 

helps in improving long-run forecast accuracy. Suppose variables of interest have a unit root 

which is integrated of the same order, then the method of Cointegration to be used in examining 

the long-run relationship can be the Johansen-Juselius approach (Kwofie and Ansah, 2018; 

Aronu et al., 2020). However, Engle-Granger, when the variables are integrated of different 

order the appropriate method to employ is the autoregressive distributed lag (ARDL) approach. 

However, the present study employed the ARDL approach to examine the long-run relationship 

of the variables since the variables were integrated of order (I(1) and I(0)). 

 

3.2.3 The autoregressive distributed lag (ARDL) Cointegration approach 

Criterion such as the Final Prediction Error (FPE) criterion, Akaike Information Criterion 

(AIC), or Schwarz Bayesian Criterion (SBC) is used to select the best lag length (p) when 

estimating the ARDL model while ensuring that the errors are white noise. A time-series 

sequence of identically distributed and independent random variables with constant mean and 

variance is referred to as white noise (Aronu et al., 2020). However, the ARDL model is usually 

specified and estimated when the appropriate lag length has been determined. The generalized 

form of the ARDL (m, n; p) model with p exogenous variables can be expressed as:  

0 1 1
1 1 1

pm n

t i t ij jt t
i j i

y y x     − −
= = =

= + + +
                                                       (3) 

where, 
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t
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However, equation (3) can be expressed using the lag operator 
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                                                                                       (5) 

The ARDL model specification as employed to the variables of the present study is given as 

follows:  Four ARDL models were specified and estimated in the present study. The first was 

between RGDP (Real Gross Domestic Product was considered as a proxy for economic growth 

in the present study) and Exchange Rate (ER), the second was between the RGDP and PUP 

(percentage of urban population), and the third was between RGDP and both ER and PUP. The 

ARDL specification of the relationship between RGDP, ER and PUP is given as 
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0
1 1 1

m n z

t i t i i t i i t i t
i i i

RGDP RGDP ER P      − − −
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= + + + +

                                                    (6) 

 

Where, RGDP represents economic growth; ER represents exchange rate; P represents 

percentage of the urban population (PUP); 𝑚, 𝑛, and z are lag length of RGDP, ER and POP;  


 represents white noise error terms; while 𝛼,  , and  are drift component.  

 

The individual influence of the cointegrated variables can only be separated with an error 

correction mechanism through an error correction model (ECM) as shown below. 

 

The ECM specification of as applied in the presented study considered the relationship between 

the RGDP and ER and RGDP and PUP. Hence, the error correction model can be expressed 

as: 

 

0 1
1 1 1 1
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t i t i i t i i i i i t t
i i i i

E E F U P ECT         − − −
= = = =

= + + + + + +

                         (7) 
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=
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represents the speed of adjustment parameter with a negative sign, 
ECT ( )

t i t
y X
−

= −
, represents error correction term which is extracted from the regression 

residuals of the long run equation, 

0

m

i
i





=


=

, represents the long run parameter, and  

𝛼,  , 𝛽, and  are the short run dynamic coefficients of the model adjustment long run 

equilibrium  

 

3.3 Data Presentation 

The data collected for the study comprises the distribution of macroeconomic variables such 

as Real Gross Domestic Product (RGDP), Exchange Rate (ER) and percentage of the urban 

population (PUP) from 2003 – 2018. The data is available on request.    

 

4. Data Analysis and Result 

Table 1 shows the descriptive analysis of the variables based on the data presented in table 1. 

The result obtained in Table 1 showed that the mean-to-median ratio of each variable was 

approximately one. The standard deviation was found to be low when compared to the mean, 

showing a small coefficient of variation. The numeric of skewness was found to be negatively 

skewed for all the variables which imply that the distribution of the variables has a longer or 

fatter tail on the left side of the distribution.  
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Table 1. Table showing the Descriptive Analysis of the Variables 

 LOG(RG

DP) 

LOG(EX

CHANGE

_RATE) 

LOG(PUP

) 

 Mean  6.02  1.60 43.88 

 Median  6.02  1.76 43.92 

 Maximum  6.34  3.52 43.92 

 Minimum  5.57  -

0.22 

37.36 

 Std. Dev.  0.24  0.84 4.14 

 Skewness -0.36 -0.04 -0.02 

 Sum  96.27  25.62 702.08 

 Observatio

ns 

 16  16 16 

Source: Authors Analysis 

The variables considered in the present study were tested for normality using the Anderson-

Darling test for normality. The null hypothesis that the variable is normally distributed was 

evaluated at 5% significance level. The null hypothesis was accepted in each if and only if the 

p-value of the test statistic is greater than the significant level, otherwise reject the null 

hypotheses. The result obtained in table 2 indicates that all the variables except ER (Exchange 

Rate) which was found to be normal after transformation (taking the logarithm of the variable). 

Hence, all the variables were transformed to make the variable free from variance 

heterogeneity.  

 

Table 2. Summary result of the Anderson-Darling test for Normality of the variables   

Variables  Anderson-Darling 

Test Statistic  

p-value Decision  

RGDP 0.221 0.798 Normally distributed 

ER 1.774 0.005 Not normally distributed 

LOG(ER) 0.716 0.060 Normally distributed 

PUP 0.169  0.917 Normally distributed 

Source: Authors Analysis 

In order to make sure one is not carrying out a spurious regression, the variables employed 

were subjected to a stationarity test. For this purpose, the Augmented Dickey-Fuller (ADF) test 

was used to test the stationarity of the data. The result of the unit root test on the variables using 

the Augmented Dickey-Fuller test statistic obtained in Table 3 found that the series RGDP and 

ER were integrated of order one (I(1)) while series PUP was integrated of order zero (I(0)). 

Hence, they are stationary over time and can be used to make a forecast for future behaviour 

of the process. 
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Table 3. Result of Augmented Dickey-Fuller unit root test for the variables 

Series Test statistics 

at level 

ADF statistics at 

difference 

Trend 

Behavio

ur 

Order of 

integratio

n 

Remark  

PP Critical P-value PP critical P-

value 

 

LOG(RGDP) 

-1.97 -3.08 0.292 -

3.2

8 

-3.09 0.032* Intercept 

and 

linear 

trend 

I(1) Integrated 

of Order 

One 

LOG(ER) 1.03 -3.08 0.994 -

4.5

3 

-3.09 0.004* Intercept 

and 

linear 

trend 

I(1) Integrated 

of Order 

One 

LOG(PUP) -3.51 -3.09 0.006* - - - Intercept 

and 

linear 

trend 

I(0) Integrated 

of Order 

zero 

Source: Results computed by authors  

Note: The critical values are taken from Mackinnon (1996) one-sided p-values. The null 

hypothesis is based on the series having a unit root. Asterisks (*) denote statistical significance 

at a 5% level and the variable have a constant and linear trend. 

The result obtained in table 3 should that the variables are integrated of different orders, this 

justifies the use of the autoregressive distributed lag (ARDL) approach in determining the long 

or short-run relationship among the variables.  

The ARDL model for economic growth (RGDP) against ER and PUP is presented by 

performing the ARDL bound test to determine whether the level relationship is present amongst 

the variables considered in the ARDL model. The result in table 4 shows the estimates of the 

ADRL model describing the relationship that exists between economic growth against ER and 

PUP. The result of the ARDL bound test for co-integration presented in table 4 found a 

calculated 𝐹-statistic value of 576.62 which was above the upper bounds critical value of 4.35 

assuming a 5% significance level. This result indicates the rejection of the null hypothesis of 

no cointegrating relationship amongst the variables of the ARDL model. Hence, the findings 

indicate that economic growth is cointegrated with ER and PUP.  Also, the result further 

implies that there exists a long-run relationship amongst the variables. 

Table 4. Result of test for the existence of level relationship amongst the variables in the ARDL  

Number of regressors Value of statistic 𝐾=3 

Computed F-statistic 576.6297 

5% critical value   

Lower bound value 3.79 

Upper bound value 4.85 

The critical bound values were extracted from Pesaran et al. (2001). 

The result obtained in table 4 revealed that there exists a long-run relationship amongst the 

variables of the ARDL model, it is then appropriate to obtain the estimates of the ARDL long-

run coefficient for the model and also obtain the estimates of the error correction model (ECM). 

The result of the long-run estimates is presented in table 5 while the result obtained in table 6 
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presents the estimates of the corresponding ECM. The long-run coefficients and the error 

correction model estimates are also provided in tables 5 and 6. ARDL (1,3,3) means that both 

the dependent variable and each of the independent variable (ER, and PUP) has a lag of one. 

The result of the long-run relationship between economic growth, ER and PUP obtained in 

table 5 show that the coefficients of ER have a negative significant impact while PUP was 

found to have a positive significant impact on economic growth since their 𝑝-values are all 

greater than 0.05. This result indicates that ER and PUP have a significant long-run effect on 

economic growth. 

  

Table 5. Estimated long-run coefficients: ARDL(1, 3, 3) selected by Schwarz Bayesian 

Criterion (SIC). 

     
Variable Coefficient Std. Error t-Statistic Prob.    

     LOG(EXCHANGE_RATE

) -1.807335 0.191514 -9.437115 0.0025 

LOG(PUP) 14.284999 1.639788 8.711492 0.0032 

Constant -44.035568 7.891057 -5.580440 0.0114 

     
Source: Authors Analysis 

 

The result obtained in table 6 showed that the error correction coefficient of -0.6371 (𝑝-value 

= 0.0002) is significant and indicates that the system corrects its previous period disequilibrium 

at a speed of 63.7% annually. A further result showed that lag of ER and PUP(-2) has a 

significant short-term effect on economic growth with a coefficient of -1.2581 and 71.3733 

respectively and corresponding p-values of 0.0004 and 0.0290 at 5% significant level. 

 

Table 6. Error correction representation of the selected ARDL model: ARDL(1, 3, 3) selected 

by Schwarz Bayesian Criterion. 

     
Variable Coefficient Std. Error t-Statistic Prob.    

     DLOG(EXCHANGE_RAT

E) 

-1.258091 0.071726 -17.540208 0.0004 

DLOG(EXCHANGE_RAT

E(-1)) 

0.293324 0.109750 2.672665 0.0755 

DLOG(EXCHANGE_RAT

E(-2)) 

0.088735 0.121582 0.729836 0.5183 

DLOG(PUP) 28.091459 18.923843 1.484448 0.2344 

DLOG(PUP(-1)) -7.683320 21.873352 -0.351264 0.7486 

DLOG(PUP(-2)) 71.373365 18.087031 3.946107 0.0290 

ECM(-1) -0.637115 0.030577 -20.836270 0.0002 

     
Source: Authors Analysis 

 

5.   Conclusion 

This study examined the short-run and long-run impact of macroeconomic determinants such 

as Exchange Rate (ER) and Percentage of the Urban Population (PUP) on economic growth in 

Nigeria from 2003-2018. The findings of the study revealed the existence of a long-run 
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relationship amongst the variables of the ARDL model, hence the need to obtain the estimates 

of the ARDL long-run coefficient for the model and also to obtain the estimates of the error 

correction model (ECM).  The study revealed that the appropriate ARDL model was the ARDL 

(1,3,3) which was selected by the Schwarz Bayesian Criterion. The obtained ARDL(1,3,3) 

model shows that it is appropriate for both the dependent variable RGDP and each of the 

independent variables (ER and PUP) to be at lag one. It was found that the exchange rate and 

percentage of the urban population have a significant long-run effect on economic growth in 

Nigeria. 

 

Based on the result of the error correction model, it was found that the system corrects its 

previous period disequilibrium at a speed of 63.7% annually. This outcome implies that the 

model identified the sizable speed of adjustment by 63.7% of disequilibrium correction yearly 

for attaining the long-run equilibrium steady-state position.  Also, findings showed that the lag 

of the independent variables have a significant short-term effect on economic growth. The 

model was found to be free from serial correlation and adequate for the estimation of economic 

growth.  
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