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OVERVIEW
The study analyzed the effect of the fluctuation in the crude oil price on some key macroeconomic variables in Nigeria. Using the autoregressive distributed lagged model (ARDL), the study shows that there is no cointegration relationship in any direction between the oil price and each of output, interest rate, inflation rate, unemployment rate, and exchange rate. There is however, a unidirectional cointegration running from oil price to each of money supply (M2) and government expenditure. The results of a vector autoregression (VAR) estimation reveals that there is no causality between the oil price and each of the output, interest rate, inflation rate, unemployment rate, and exchange rate. A vector error correction (VEC) estimation shows that the causality between the oil price and each of the money supply and government expenditure is in one direction, from the oil price to each of the two variables. The orthogonalized impulse response functions (IRFs), cumulative orthogonalized IRFs, and forecast error variance decomposition (FEVD) estimations, all confirm that each of the output, interest rate, inflation rate, unemployment rate, and exchange rate is unresponsive to shocks in oil price; while shocks in oil price has a permanent effect on each of the money supply and government expenditure.

The study therefore, concludes that Nigeria has not used the huge revenue realized from its oil and gas sector during the period of oil windfalls and rising oil prices to grow its economy. Also, it is found out that inflation in Nigeria is a monetary phenomenon as a response of the domestic price levels to the increase in money supply, which responds positively to the increase in oil revenue over the years. It is therefore suggested that Nigeria needs to diversify its economy and sources of revenue; maintain prudent fiscal management and fiscal discipline; make the governmental institutions, agencies and parastatals more transparent at all tiers of government, and curb corruption and financial misappropriation, especially in the oil and gas sector of the economy. 

Methods
The variables used in this research work include; oil price, real GDP, real exchange rate, inflation rate, real interest rate, unemployment rate, money supply, and government expenditure. The oil price is the West Texas Index (WTI) nominal price in the US dollar, while the other variables are based on the Nigerian specific data. The data are the annual data from 1970 to 2015. The oil price is sourced from the Energy Information Administration (EIA) Website, while the other data are sourced from the Central Bank of Nigeria Annual Statistical Bulletin, and the Nigerian Bureau of Statistics Website. 

Since time series data generally tend to be non-stationary in levels, and for the fact that performing an estimation on a non-stationary data using the conventional estimators, such as the OLS or even the VAR, could lead to a spurious result, this research work started by testing for variance stationarity in each of the variables, using the augmented Dickey-Fuller (ADF) and the Dickey-Fuller generalized least square (DF-GLS) method. Whereas, the previous research works on the impact of the changes in oil price on the macroeconomic variables in Nigeria, made use of the VAR/SVAR model, thereby implicitly assuming there is no cointegration relationship between the oil price and the macroeconomic variables used, this research work first test explicitly for the presence (absence) of a cointegration relationship between the oil price and each of the macroeconomic variables, using the autoregressive distributed lagged (ARDL) model. A VAR/VECM model is then estimated; the choice between the two being based on the order of integration between the oil price and the particular macroeconomic variable. A VAR model is estimated where there is no cointegration between the oil price and the macroeconomic variable; that is where the two variables are integrated of order zero- I(0). A VECM is estimated where there is a cointegration between the oil price and the macroeconomic variable; that is where the two variables are integrated of order one- I(1). The VAR/VECM is based on a bivariate specification. A number of model specification tests are carried out on the VAR/VECM to check the adequacy of the model; these include the Jarque-Bera test for normality, the Lagrange-Multiplier test for autocorrelation, and the varstable/vecstable test for parameter stability. The impact response function (IRF) and the forecast-error variance decomposition (FEVD) are then estimated to determine the magnitude or degree of the causal impact of the oil price on the macroeconomic variables. 

Test for cointegration and Granger causality
A recently advanced co-integration approach, known as the autoregressive distributed lag (ARDL) [Pesaran et al (2001)], has become popular among researchers. In Pesaran et al (2001), the co-integration approach, also known as the bounds testing method, is used to test the existence of a co-integrated relationship among variables. The procedure involves investigating the existence of a long-run relationship in the form of an unrestricted error correction model for each variable as follows:
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Where, OP is the oil price, MV is the macroeconomic variable, and Δ is the difference operator.     
The vector autoregression is used when the variables are covariance-stationary in their levels, that is integrated of order zero- [I(0)]; or when they are non-stationary in levels, but at the first difference and there is no cointegration relationship between the two series ( in this case oil price and the particular macroeconomic variable). In the former the VAR is estimated at the level, while in the latter, it is estimated at the first difference. The VECM as developed by Johansen (1988) is an extension of the VAR in the first differences of the non-stationary variables, but with a lagged error-correction term (ECT) added to the relationship.
Results
Based on the autoregressive distributed lagged model, the study shows that there is no cointegration relationship between the oil price and each of the real GDP, interest rate, inflation rate, unemployment rate, and exchange rate in Nigeria. However, a cointegration relationship exists, running only in one direction from the oil price to each of the money supply and the government expenditure in the country.
The vector autoregression models estimated for the oil price and each of the real GDP, interest rate, inflation rate, unemployment rate, and the exchange rate respectively show that there is no causality in any direction between the oil price and each of these macroeconomic variables. The results of the vector error correction models estimated for the oil price and each of the money supply and the government expenditure show that there is only a unidirectional causality running from the oil price to each of the two macroeconomic variables, both in the short run and the long run. The impulse response functions and the forecast error variance decomposition estimations confirms the effect of the shock in oil price to be neutral on each of the real GDP, interest rate, inflation rate, unemployment rate, and the exchange rate; but permanent on the money supply and government expenditure.

Conclusions
The results of this study suggests that Nigeria, despites being an oil rich country has not taken advantage of the huge revenue from oil during the periods of the oil windfalls and rising oil prices to grow its output. This is evident by the discrepancy between the contribution of the oil and gas sector to the total federal government revenue and the national GDP respectively. According to the Nigerian National Bureau of statistics, the sector accounts for over 90% of the government revenue in the past decades, but just about 35% of the real GDP. The country has also not used the huge revenue from the oil sector to create jobs, as unemployment rate has been on the increase, as there is not much investment by the government into the real sector of the economy. This suggests a reason for the non-response of the unemployment rate to the changes in oil price. The study shows that there has been an increase in money supply (M2) into the domestic market in response to huge revenue from the oil exports. This could be attributed to the fact that, next to the Central Bank of Nigeria (CBN), the Nigerian National Petroleum Corporation (NNPC), and the international oil companies are the largest supplier of the dollar into the Nigerian economy. Also, the NNPC deposits part of the proceeds from the oil revenue with the CBN; this will also increase the amount of money in circulation.

Since, the discovery of oil in commercial quantity in Nigeria, successive governments in the country has operated mostly deficit budgets, with more being spent on recurrent expenditure, rather than capital expenditure. The response of the government expenditure to the changes in oil price shown by this study could be link. The government also borrows a lot from the CBN, to finance its deficit budgets, and this could also suggest a reason for the increase in the money supply. The study suggests that inflation in Nigeria is a monetary phenomenon, as a response of the price level to the increase in the money supply into the domestic market. Economic theory suggests that the price level in an oil exporting country should decrease as a response to an increase in oil price, due to an improvement in the country’s term of trade, all things being equal; however, this is not the case in Nigeria. The non-response of the exchange rate to the changes in oil price could be as a result of the fact that since independence, the country has operated mostly a managed float regime, which was a dual system consisting of an official rate and a market rate; the black market also thrives very well in the country, which widens the gap between the official rate and the market rate. According to the CBN, the country introduces the Dutch Auction System (DAS) in 2001, but this is usually being modified in response to economic conditions.

The policy implication of the analysis is that, Nigeria as an oil rich and largest oil exporting nation in Africa has suffered from a form of ‘Dutch disease’, which is not only due to its shifting its attention away from agriculture, which used to be the main stay of its economy prior to the discovery of crude oil, but also due to corruption, lack of transparency and misappropriation in its oil and gas sector, and fiscal indiscipline on the part of its government. Hence, effective policy suggestions for the country, especially in this period of falling oil prices, and consequent dwindling in its revenue, would include: diversification of the economy and the revenue source of the government; effective fiscal management and discipline at all tiers of government; reduction in the cost of governance, which accounts for a great deal of the government expenditure; and making all the government institutions and agencies more transparent and accountable.
