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Abstract 

The study examined the macroeconomic impact of oil price volatility in Nigeria (1985 – 2016). The 
Nigerian economy has been completely reliant on oil and also the basis upon which government 
budgeting, revenue distribution and capital allocations are determined. In the face of the declining 
and fluctuating oil revenue, it has become necessary to reassess the effects of oil price volatility on 
major macroeconomic growth variables in the country. Therefore the study has the objectives of 
determining whether there is a significant relationship between oil price volatility and economic 
growth in Nigeria, to evaluate the impact of oil price volatility on industrial output in Nigeria; and 
to evaluate the impact of oil price volatility on the exchange rates in Nigeria. Along these lines also, 
three hypotheses will be tested to validate the results of the findings. Ex-post facto research design 
was employed, and data collected from secondary sources. Ordinary Least square regression 
technique was used and data was analyzed using Autoregressive Diagnostic Lag on E-view software 
package. The study reveals that there is a long relationship between oil price and economic growth, 
industrial output and exchange rate in Nigeria. The study recommends that government should 
diversify the economy to avoid the effects of oil price changes on the growth of the nation’s economy 
by maximizing benefits from agricultural and other key sectors, invest more on human capital 
development and design the optimal policy mix that would help to efficiently harness the nations 
natural and human resources. 
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Introduction 

Crude oil as an energy source since its discovery in the 1800’s has been vitally important to the world 

economy. According to Hathaway (2009) the importance of oil has risen to the extent that in a world 

suddenly without oil, all the major distribution systems that allow economic transactions on a more 

than local basis would fail and the world economy would collapse. Supporting the above assertion, 
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Yuan, Liu & Huang (2014) opine that oil price shocks have attendant multiplier effect on both crude 

oil production and other economic activities. 

Oil price volatility has been a very controversial topic among different scholars. Shocks could come 

in different forms such as a shift in the terms of trade, a slowdown in the growth of world export 

demand and an increase in interest rates set by world financial markets. Oil shocks are of great 

concern to most economies because a sudden hike in prices has been found to cause a fall in global 

output. An oil price shock may have real effects, as a higher oil price may affect output through the 

aggregate production function by reducing the net amount of energy used in the production process. 

In addition, aggregate demand, of which investment is a major part, may also change in response to 

energy price changes. An oil price increase will typically lead to a transfer of income from the oil 

importing countries to the oil exporting countries.  

 

It has been noticed in many corporate jurisdictions that the unstable nature of crude oil prices appear 

to have great impact on economic growth, thus arousing the interest of both policy makers and 

researchers. Researchers like Akpan (2009), Aliyu (2009) and Olomola (2006) argue that volatility 

in the crude oil prices promote economic growth while others like Darby (1982) and Cerralo (2005) 

argue otherwise. However, both empirical and theoretical studies generally support that oil price 

increases negatively affect the macroeconomic activities in net oil-importing countries, while in oil 

exporting countries, increase in oil prices will increase their national income (Hausmann & Rigobon, 

2003; Hamilton, 1996, 2003; Mork 1989; Burbidge & Harrison, 1984; Jimenez-Rodríguez and 

Sanchez 2005, 2009). With regard to net oil-exporting countries, Mork, Olsen & Mysen. (1994) and 

Bjornland (2000) demonstrated that oil price volatility has a positive impact on the Norwegian 

economy, whereas Abeysinghe (2001) found that Indonesia and Malaysia were negatively influenced 

in the long run. 

Crude oil is currently the major source of foreign exchange earnings and the dominant source of 

revenue for the Nigerian government. In fact the Nigerian economy appears to be completely reliant 

on crude oil and is currently the basis upon which government budgeting, revenue distribution and 

capital allocations are determined.  

Volatility of oil prices is concerned with the upward and downward movement of oil prices globally. 

Thus the volatility of oil prices are exogenous in nature, because it is determined by external 

influences not endogenous in a country nor can it be controlled by that country alone. Therefore 

Nigeria being largely dependent on crude oil may not be able to moderate the causes of its price 
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volatility, even when it could have some harmful effect on the local currency and the economy 

generally. This is so much so when viewed from the fact that Nigeria's exports of oil at a time of peak 

prices, have enabled the country to post merchandise trade and current account surpluses in recent 

years. Reportedly, 80% of Nigeria's energy revenues flow to the government; 16% cover operational 

costs, and the remaining 4% go to investors (Atukeren 2003). Though the huge revenue flow from 

crude oil has been noticed not to have substantial impact on economic growth, as the World Bank 

had previously estimated that, as a result of corruption 80% of energy revenues benefit only about 

1% of the population. 

 

The above phenomenon brings us to one of the impacts of oil price shocks on economic growth and 

performance of an oil exporting country like Nigeria, which is the Dutch Disease Syndrome. The 

Dutch disease in economics, is the apparent causal relationship between the increase in the economic 

development of a specific sector and a decline in other sectors, in the case of Nigeria it is oil and gas 

industry against other sectors of the economy. It was also noticed that windfalls from sharp surge in 

oil price cannot sweep through a developing economy that is yet to be diversified and large enough 

to absorb the inflow without causing inflation. Resource pull effect and spending effect result when 

large inflow from oil export hits a less diversified economy (Mieiro & Ramos, 2010). The booming 

export sector (trading internationally) experiences rise in marginal productivity and thus pay factors 

employed relatively more than other sectors do. As a result, factor inputs/resources are pulled to the 

booming sector (oil/export sector) at the expense of other tradable sectors (agriculture and 

manufacturing) and the non-tradable sector. This results in direct de-industrialization of the economy. 

 

The current declining oil price and the daunting challenges it poses to the Nigerian economy, has 

brought to the fore, the need to reconcile theory with practical realities. It is upon this fact, that the 

researchers are examining the macroeconomic impact of oil price volatility in Nigeria. With the 

objectives of determining whether there is a significant relationship between oil price volatility and 

economic growth in Nigeria, to evaluate the impact of oil price volatility on industrial output in 

Nigeria; and to evaluate the impact of oil price volatility on the exchange rates in Nigeria. Along 

these lines also, three hypotheses will be tested to validate the results of the findings. The hypotheses 

to be tested therefore are: (1) there is no significant impact of oil price volatility on economic growth 

in Nigeria; (2) oil price volatility has no significant impact on industrial output in Nigeria; and (3) oil

price volatility has no significant impact on exchange rate in Nigeria. 
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Given the empirical literature on the recent shocks, this study fills an important research gap by 

clarifying our understanding of the recent volatile nature of oil prices on some Nigerian economic 

indicators in terms of magnitude of the impact of the shock. 

 

Nature of Oil and the Oil Market 

Crude oil is a naturally occurring substance which is found in widely differing amounts in various 

countries throughout the world. Oil is not used directly for any important purpose, rather it is refined 

and split into different products which are either used directly for final consumption or are in turn 

further processed. Different crude oils yield different proportions of these refined products, and since 

the value is related to the end uses, those crude oils yielding higher proportions of valuable by-

products (premium motor spirit, diesel fuels, jet fuels, petroleum gas etc.) will tend to sell at a 

premium relative to other crude oils.  

Heavy crudes tend to sell at a discount because of the negative effects on the efficiency of refining 

process. A given crude oil price determined on a particular day varies by location and date of delivery. 

Since crude oil is expensive to transport (long distance trade has to take place since most of the major 

consumers produce little or no crude oil), the price at the point of production and at the point of 

import are quite different. Nakamura (2008), in a study of oil refining and markets, shows that the 

margin for transport cost, insurance and handling cost can be substantial as long hauls may take 

several weeks and holding large inventories can be very expensive. Therefore, firms facing uncertain 

future demand often wish to purchase ‘forward’ that is, to pay a price determined now for delivery 

later (e.g. in one month’s time). Such a price can be quite different from the price for immediate 

delivery (spot) in the same market. However, over lengthy periods (using quarterly or annual average 

prices) the whole term structure of prices tends to move closely together. 

Conventionally oil prices are quoted in US dollars per barrel whatever the point of delivery. 

According to Fattouh (2007), the oil pricing regime is based on formula pricing, in which the price 

of certain crude is set as a differential to a certain reference price. He outlined three crudes that have 

tended to be the reference points, which are: Arab Light (API 340), Brent Crude (API 380), and West 

Texas Intermediate (API 400), and each having their peculiarities based on weight and the sulphur 

content.  

 

Drivers of Crude Oil Prices 

The price of crude oil are driven mainly by three factors which are both economic and political in 

nature, these are: supply side and demand side dynamics, and geopolitical push factors. Each of this 
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factors play major roles in the price volatility of the product. The supply side dynamics are 

determined by the two main blocs of crude oil suppliers, the OPEC and NON-OPEC suppliers. 

Decisions from any of the blocs is capable of affecting the price. For instance the declaration of 

production cuts in 1973 by OPEC, and subsequent oil embargo against the United States and other 

industrialized nations of the West, which supported Israel in the Yom Kippur War caused the first 

major volatility in oil prices with ripples of multiplier effects (see for instance Jabber, 1978). On the 

supply side, as nations industrialize, their demand for oil to power most of their industrial needs 

increases (Dunlap, Swan & Fowler, 2009). This also exerts pressure on the global price of crude oil. 

In spite of developments in renewable energies and other alternative energy sources, the demand for 

crude oil is still very high, because it appears to be one of the cheapest energy sources. Finally, factors 

such as Population growth, subsidies, taxes and other regulations play a role in the overall demand 

for petroleum. Investors, traders, hedgers, speculators also affect oil demand.  

 

On geopolitical push factors, Oil prices are always vulnerable to short-term disruption caused by 

strikes and political conflicts. For example, the combination of the Iranian revolution and the Iran-

Iraq War caused a spiral increase in oil prices from $14 per barrel in 1978 to $35 in 1981. Again 

when Iraq invaded Kuwait in 1991, oil prices rose from $21 to $44 per barrel within five months. 

The earlier Yom Kippur war mentioned still fall within the geopolitical push factors that drive crude 

oil prices. 

 

Literature Review  

The Structuralist Theory: The structuralist theory argues that structural shocks such as sudden large 

changes in the prices of food and oil could be attributed to macroeconomic fluctuations (Sommer, 

2002). A sharp disagreement exists among the structuralist theorists, on the notion one school argues 

that supply shocks are in the short-run and have only transitory effect on the macro-economy (Ball 

and Mankiw, 1995).  They further argue that since the role of policy makers is to ensure favorable 

economic environment in the long run, policy makers should not respond to adverse pressures from 

food and oil prices that are highly volatile in the short-run, in order not to drive the economy into 

recession (Armando, 2009). They opine that policy makers should rather, focus on mitigating “the 

second round effect”, which is likely to be more prolonged and could result in economic recession 

(Inflation Report, 2006). Fischer (1985) argues that as long as there is no real wage resistance by

workers, supply shock by themselves do not require policy response. 
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According to Keynesian theory an increase in exports is one of the factors that can cause increase in 

demand and thus surely bring about increases in output all other things being equal (see for instance, 

Lin & Li, 2007). Most people believe that the major constraint of modern economic growth lies on 

the supply side instead of the demand side. In other words they believe that only increases in factor 

inputs and improvements in economic efficiency can stimulate economic growth. However 

proponents of the demand oriented analysis disagree with the above view and argue persuasively that 

it is growth in exports that is the major stimulant of aggregate economic activity and economic growth 

(ibid). 

 

Another school documented extensive evidence from Latin America and developing countries to 

show that structural shocks could be persistent, and are rooted in bottlenecks of inelastic supply in 

the agricultural and oil sectors (Watcher, 1979). In their view, agriculture, oil, foreign trade, and 

government sectors suffer from institutional rigidities that cause prices to rise with economic 

developments. They advocated for the elimination of such institutional rigidities by the fiscal 

authorities as a measure for curbing the adverse effects of structural shocks. 

 

Empirical Review 

Extant literature suggests that volatility in oil price affect different countries differently, depending 

on whether the country in question is an exporter of crude oil or an importer. For an importer or a 

consumer nation, rise in price of oil, raises the cost of production, and hence can lead to (cost-push) 

inflation, lower economic growth, and can even trigger a recession (see for instance, Sauter & 

Awerbuch, 2003; Barsky & Kilian, 2004; Mordi & Adebiyi, 2010). On the other hand, a rise in oil 

price is beneficial to oil exporting countries as export receipt from a given quantity of oil increases, 

Deaton (1999). On the other hand, decline in oil price may hurt them in terms of decline in foreign 

revenue, economic recession, and sometimes political instability (Zhang, Lai & Wang, 2008). Most 

literature in this area suggests that, the oil economies have enjoyed economic growth since they began 

exporting oil. However it would be valuable to show the studies from different oil economies and 

determine whether oil revenue leads to real economic growth. 

 

Meanwhile there is a surfeit of empirical works relating to oil price volatility and its effects on the 

macro economy of different nations. First, Berument, Ceylan & Dogan. (2010), investigated the

impact of petroleum price shocks on a number of North African and Middle Eastern economies. The 

authors applied vector autoregressive model. Their results show the positive effects of oil price on 
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the GDP for most selected countries. Yang & Lam (2008), examined the causal relationship between 

economic growth and oil price in seventeen oil developing countries applying co-integration 

methods. Their results conclude that oil booms often followed by increases in investment and GDP 

per capita 

Mideksa (2012) investigated the economic impact of oil resource endowment using quantitative 

comparative method and focusing on the Norwegian economy. The study results indicated that on 

the average, about 20% of the growth in GDP per capita since 1974 has been due to the petroleum 

endowment. In Sudan, a few studies examine the impact of oil production in economic growth.  

Hassan (2010) highlighted the case of Oil, Peace and Development. The author attempted to describe 

how oil is a core player on the national economy, peace and development issue. This research 

investigates the impact of oil revenue and the service GDP of Sudan for the period 2000 to 2012. To 

achieve this goal, secondary data were collected and analyzed using regression methods. The results 

reveal a causal relationship between oil revenue (independent variable) and service GDP (dependent 

variables). Regression analysis result suggests that oil revenue affects the service GDP positively. 

Oil revenue is estimated to have contributed to 78.8 percent of variation in GDP between 2000 and 

2012.  

Another study conducted by Samia (2011) examines the effect of oil revenue and the opportunities 

and challenges for economic development in Sudan. The study used recent secondary data in order 

to provide a comprehensive analysis and clarify negative and positive impact of oil on economic 

development in Sudan. The research explains that the various positive impacts of oil and the 

opportunities for enhancing development in Sudan's economy include the impacts of oil in satisfying 

domestic consumption and achievement of self-sufficiency, increasing government and public 

revenues, rapid and impressive economic growth as measured by the growth in the GDP and its 

composition and structure, increasing foreign direct investment (FDI) and increasing the volume of 

foreign trade as measured by the volume and structure of exports. The recent heavy dependence on 

oil may lead to negative impacts and serious challenges for the Sudan since oil is an exhaustible 

resource and because of the instability of oil prices in the international market the revenue from oil 

is uncertain and volatile and may lead to instability of economic growth. Moreover, the increasing 

dependence on oil leads to increasing debate for and against the incidence of the Dutch Disease in 

Sudan economy, the lack of diversification and the challenges related to potential north-south conflict 

and division of the country. 
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Moreover, there have been very large and sharp swings in the nominal price of oil since the collapse 

of oil price in 1986 (Sauter and Awerbuch, 2003). These shocks have been traced to many sources 

or origins. Understanding these origins will help in policy making against oil shocks. Giraud (1995) 

highlights political and economic decisions in the oil industry as causes of oil price movements. 

While many writers focus on the economic factors, Mabro (1991), as reported by Giraud (1995), 

states that the day-to-day prices of oil may be determined by free market forces, but sharp shifts in 

price level are essentially motivated by political factors, an example of which is the politically 

motivated civil strives and unrests in the Middle East from where the bulk of crude oil supply 

emanate.  

Hamilton (2009) agrees with Mabro (1991) that supply disruptions are a significant factor of oil price 

volatility. He points out that politically-induced historical oil shock events such as the Yom Kippur 

War in 1973, Iranian Revolution in 1978, Iraq’s invasion of Iran in 1980, and Iraq’s invasion of 

Kuwait in 1990 have all spiked up oil prices despite increased production from non-OPEC countries 

to compensate for decline in OPEC’s production. For example, the 1980 and 1990 events resulted in 

jump in oil price by 25% and 75% respectively (Hamilton, 2009).  

From an economic point of view, Baumeister & Peerman (2009) explain that oil price shocks results 

from low price elasticity of demand and supply. The result of this is that large price variation is 

required to clear the market, that is, to restore the market to equilibrium. Hamilton (2008) and Fattouh 

(2007) agree that crude oil price elasticity is very low especially in the short run. This is due to 

technology lock-up; that is, it takes some time before energy-consuming appliances/capital stocks 

are replaced with more energy-efficient substitutes. Similarly, supply of crude oil is price inelastic. 

This results from time lag between exploration and production activities, making supply less 

responsive to price changes (Fattouh, 2007). 

Besides the decreasing elasticity of crude oil demand function, Baumeister & Peerman (2009) further 

posit that shifts in demand for oil explain some of the price volatility. These shifts result from 

economic growth in oil-importing countries, but Kilian (2009) notes that the shifts in global oil 

demand, and consequent surges in oil price, in the past few decades have been mostly due to 

shocks/changes in inventory/precautionary demand planning (against probable future oil scarcity) by 

oil importers. 

Hamilton (2009) however disagrees with Kilian (2009) that shifts in global oil demand and price is 

not due to precautionary demand for oil; rather, he argues that precautionary/inventory demand 
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declines in periods of price increases, thus helping to moderate price surges rather than aggravating 

it. He concludes that positive inventory (a precautionary demand identified by Kilian (2009) occurs 

after oil price rise has dissipated: firms replenish their stock that had been earlier depleted during 

period of price rise. Thus, it prevents excessive price plunge and invariably moderates volatility. 

Studies done on Nigeria’s cases show different results. Along that line, Nweze & Edame (2016) notes 

that there empirical studies examining oil revenue and economic growth in Nigeria between 1981 

and 2014. In the course of empirical investigation, various advanced techniques like Augmented 

Dickey Fuller Unit Root Test, Johansen Co-integration Test and Error Correction Mechanism (ECM) 

were employed and the result reveals that Government should use the revenue generated from 

petroleum to invest in other domestic sectors such as Agriculture and manufacturing sector in order 

to expand the revenue source of the economy and further increase the revenue base of the economy. 

Apere & Ijomah (2013) further view oil price shocks and its translative effect on inflation among 

developing countries like Nigeria causing a slowdown in economic growth and performance. They 

utilized structural co-integration VAR model in order to study the shocks and considered the period 

of 1970 - 2010. The result of the study revealed that unexpected oil price shocks are followed by an 

increase in inflation rate and a decline in exchange rate and interest rate. The study also revealed that 

oil price shocks response and Treasury bill rate has an inverse relationship.  

According to Fasanya & Onakoya (2013) whose research examines the impact of oil price 

movements on real output growth in Nigeria during the period 1970 to 2011 making use of annual 

time series data. The empirical analysis rests on dynamic VAR analytical framework. To capture the 

possible channels reflecting the fluctuations in the oil prices. The findings indicate the lagged effects 

of the VAR model are not able to capture any significant impact of changes in oil prices, and oil price 

shocks are therefore not found to contribute directly to output, exchange rate or inflation in the short 

run but show a positive significant relationship to output growth in the long run. Following the VAR 

model results, the generalized impulse responses reaffirm the direct link between the net oil price 

shock and growth, as well as the indirect linkages. 

Another study conducted by Uwubanmwen & Omorokunwa (2015) with an empirical estimate model 

observed the behavior of stock price volatility in oil price and exchange rates using Error Correction 

Mechanism (ECM) and the Bi-Variate GARCH model using quarterly data from 1990 to 2012. The 

study revealed that oil price volatility generates and stimulates stock prices volatility in Nigeria. The 

suggested that oil revenue should be transformed to physical capital and infrastructure rather than 
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distribute the windfalls among states and local governments a situation that ensures easy transmission 

of oil price into the Nigerian economy. 

Ani, Ugwunta, Oliver & Eneje (2014) also investigated the causal relationship between oil price and 

key macroeconomic variables in Nigeria in a multivariate framework using time series data from 

1980 to 2010. The study adopted Granger causality and OLS respectively. The research revealed that 

there is no significant relationship between oil price on real GDP and exchange rate in Nigeria. They 

also suggested that Nigeria has a special case of Dutch disease where a country’s seeming good 

fortune proves ultimately detrimental to its economy. 

Taiwo, Taiwo & Olowookere (2012)  analyzed the impact of crude oil price, stock price and some 

selected macroeconomic variables and adopted Johansens co-integration unit root test and error 

correlation model from 1980 - 2010. The study revealed that oil price, stock price and exchange rate 

have significant influence on the growth of the Nigerian economy. The researchers recommended 

that the Central Bank should manage the dwindling nature of the interest rate, ensure transparency 

and accountability in stock exchange market to boost the confidence of investors and thus urgently 

diversify the Nigerian economy from reliance to gainful manufacturing so as to minimize negative 

effects of shocks. 

According to Cantah & Asmah (2015) the further researched on the integral part of crude oil in the 

Ghanian economy. The employed the ARPL approach co-integration to examine the relationship 

between crude oil price and Ghana’s economic growth using annual data  set from 1967 to 2011.  The 

study controlled the effect of fiscal policy in the relationship. The research revealed the existence of 

a long run relationship between crude oil price and economic growth in both short run and long run 

and this was re-enforced by increase in government expenditure in response to the oil price. 

According to Ogundipe & Ogundipe (2014) there research employed a multivariate VAR analysis 

using impulse response functions variance decompositions and Granger causality test to examine the 

interrelationship among the variables: The research revealed that oil price shocks does not have a 

direct impact on Real GDP but oil price shocks influence other variables that significantly influence 

Real GDP like investments and savings. 

According to Odularu (2008) the study analysed the relationship between crude oil sector and the 

Nigeria economic performance. Using the OLS regression method from 1970 - 2005, the study 

revealed that crude oil consumption and export have contributed to the improvement of the Nigerian 

economy. Supporting this result was that of Ogbokor (2001) whose study focused on the effect of oil 
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exports and foreign capital inflows on Nigeria’s economic growth performance. Using the OLSQ 

regression technique to analyse data from 1980 – 2000. The result show that oil exports have 

contributed more significantly to the growth of the Nigerian economy. 

According to Ogundipe, Ojeaga and Ogundipe (2014) they examined the effects of oil price, external 

reserves and interest rate volatility in Nigeria using annual data covering the period 1970 to 2011. 

The long run relationship among the variables was determined using Johansen co-integration 

technique while the vector correction mechanism was used to examine the speed of adjustments of 

the long run equilibrium. It was observed that a proportionate change in oil price leads to a more than 

proportionate change in the exchange rate is susceptible to change in oil price. 

Furthermore, Madueme & Nwosu (2010) the study utilized the Generalized Auto Regressive 

Conditional heteroskedasticity (GARCH) model to test the volatility of financial time series from a 

period of 1970 – 2008. The ADF test employed was utilized to test the unit root and the study revealed 

that crude oil prices during the period under review contributed positively to the Nigerian economic 

growth. It also shows that oil price irrespective of shocks and volatility continued to become the 

mainstay of the nation’s economy. 

According to Ibeh (2013)   the research adopted the ordinary least square (OLS) regression technic 

was employed considering the impact of time on changes in economic variables the study revealed 

that GDP and oil revenue did not have any significant impact on growth performance of the Nigerian 

economy. Also Nwanna & Ayenajeh (2016) having employed multiple regression found a similar 

result showing that there is no positive and significant relationship between oil price volatility and 

economic growth. This research also is a contribution to the existing literature. 

Knowledge Gap 

Crude oil has remained the main engine of economic growth in Nigeria in spite of the volatility of 

the world oil market and its declining share in GDP (Agbajule 1987). An oil price increase will 

typically lead to a transfer of income from the oil importing countries to the oil exporting countries. 

The current declining oil price and the daunting challenges it poses to the Nigerian economy, has 

brought to the fore, the need to reconcile theory with practical realities. It is upon this fact, that the 

researcher is considering the impact of crude oil price volatility on Nigeria’s economy.  Given the 

empirical literature on the recent shocks, this study fills an important research gap by clarifying our 

understanding of the declining oil prices on Nigerian economic indicators in terms of magnitude of 

the impact of the price volatility. 
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Data and Methodology 

This study relied on data from different data bases, like the Bloomberg data base, the CBN statistical 

bulletin, the office of the Accountant General of the Federation, and the Federal Ministry of Finance 

for yearly secondary data covering period 1980 – 2016. Data collected for the study is presented and 

analyzed using suitable statistical tools. They are also presented in tabular and graphic forms, and 

analyzed using statistical ratios and other descriptive statistics. The ordinary least square (OLS) 

multiple regression models was adopted. And because the estimation of regression equations by 

ordinary least square technique may yield spurious regression results, if the variables are not 

stationary, all the variables were subjected to the unit root test in order to determine the time series 

properties.  

This study therefore employed the Augmented-Dickey Fuller (ADF) unit root test and the Phillips–

Perron Unit Root tests on all the variables of interest. This is because testing for the existence of unit 

roots is a key pre-requisite in the study of time series models and co-integration.The co-integration 

test measures the long run relationship between the variables, which shows that the variables do not 

have the tendencies to drift apart or show different results with expiration of time. After testing for 

unit root, the condition for testing for co-integration would been met. The idea behind co-integration 

is that even if some variables are not stationary their linear combination may be stationary after all. 

The existence of co-integration confirms co-movement among the variables and consequently long 

run relationship may exist among the variables. The Eview9 statistical package was used for the 

analyses and the validation of the hypotheses. 

Description of Research Variables 

The variables used for this study is classified into dependent, independent and controlled variables.  

Independent Variable (Oil Prices)  

Extant studies on oil price traditionally adopt one of the three reference crude oil prices, which 

include Brent, West Texas Intermediate Cushing (USD/barrel) and OPEC basket (Vu & Nakata, 

2018;  Prest, 2018; and Newell and Raimi, 2018). Nigeria’s crude oil is the Bonny-light, which is 

low in sulfur, is broadly classified under the Brent. On the basis of this and consistent with similar 

studies along this line, the study adopted the Brent price (see Su et al., 2014; and Timilsina, 2016).  
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Dependent Variables 

Growth  

The study adopted the growth rate of gross domestic product per capita as a proxy for economic 

growth. This indicator measures the consistent change in the standard of living of a particular country 

and has been widely used as a measure of economic growth.  

Economic Growth (Growth) = Growth Rate of Income per Capita ---------------------- (1a) 

Industrial Production 

The study adopted the natural logarithm of industrial production as a proxy for industrial production.  

The mathematical definition of industrial production is represented as follows: 

Industrial Production = Natural Logarithm of Industrial Production --------------------- (1b) 

Exchange Rate 

The study adopted the interbank and BDC rates since these two rates are market determined. 

Exchange rate was measured as a unit of domestic currency to a unit of the US dollar. This was 

measured in real term as the real effective exchange rate and considered the most appropriate measure 

for real exchange rate for a study of this nature given its ability to capture and measure the 

international competitiveness of countries (Yanga, Caib & Harmoric, 2017), 

Exchange Rate = Real Exchange Rate series ------------------------------------------- (1c)  

Controlled Variables 

Foreign Direct Investment 

Foreign direct investment is when a company from one country makes physical investment into 

building a factory in another country. It is direct investment in buildings, machinery and equipment 

is in contrast with making a portfolio investment, which is considered an indirect investment. Phillips 

et al (2008) explored the linkage between exchange rate volatility and foreign direct investment using 

the risk aversion and production flexibility approaches. For the production flexibility approach, it is 

argued that manufacturers commit to local and foreign capacity ex ante and commit to employment 

decisions ex post, after the realization of real shocks. Thus, the model argued that movements of 

exchange rate play no role in explaining the level of foreign portfolio investment, based on the 

assumption that firms can adjust their variable factors after the realization of exchange rate shocks; 

as a consequence, it would not be held if factors were fixed. 
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However, the risk aversion approach, adopted the concepts of exchange rate steadiness - which argue 

that the stability of a currency corresponds with a rise in the level of total investment inflow and 

documented evidence to show that international investments would be driven partly by volatility in 

exchange rate – and marginal revenue and cost channel - which focuses on the impact of exchange 

rate on differentiating investment decision based on the loss and profit from investment – to 

demonstrate the impact of exchange rate volatility on foreign portfolio investments (Gyntelberg, 

Loretan & Subhanij, 2014).A priori, foreign direct investors are usually unwilling to move-in fund 

into countries with volatile exchange rates because of the fear of currency crisis, variations in the 

price of intermediate products and capital transfers.  

Human Capital Development 

The concept of human capital refers to the abilities and skills of human resources of a country, while 

human capital development refers to the process of acquiring and increasing the number of persons 

who have the skills, education and experience that are critical for economic growth and development 

of a country’s economy (Okojie, 2005). Also, Ejere (2011) posited that human capital refers to the 

human factor in the production process; and consists of the combined knowledge, skills or 

competencies and abilities of the workforce. Of all factors of production, only human beings are 

capable of learning, adapting or changing, innovative and creative. Among the generally agreed 

causal factors responsible for the impressive performance of the economy of most of the developed 

and the newly industrializing countries is an impressive commitment to human capital development 

(Adedeji and Bamidele, 2003; World Bank, 1995, Barro, 1991). 

Furthermore, It has been stressed that the differences in the level of socio-economic development 

across nations is attributed not so much to natural resources and endowments and the stock of 

physical capital but to the quality and quantity of human resources (Dauda, 2010). Oladeji & 

Adebayo 1996) opined that human resources are a critical variable in the growth process and worthy 

of development. They are not only means but, more importantly, the ends that must be served to 

achieve economic progress. In line with the works of Dauda (2010) and Ejere (2011), the study 

adopted Human Capital Development as the proxy for the size of human factor in the production 

process; and consists of the combined knowledge, skills or competencies and abilities of the 

workforce in the economy. 
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Human Capital Development = Education as an Index of Human Capital Development.  

Economic Size 

Extant literature has established the theoretical and empirical link between oil price volatility and the 

size of the economy. From empirical view point, Bevan and Estrin (2004) develop an eclectic 

empirical framework, which shows that large and diversified economies are insulated from oil price 

shocks. Their results showed that in small economies, oil price volatility could result in increased 

country risk, higher unit labour costs, macroeconomic imbalance and gravity factors. Therefore, 

economy-size was adopted as a controlled variable in the model. In line with the works of Bevan and 

Estrin (2004), the study adopted gross domestic product as the proxy for the size of the economy. 

Economic Size = Natural logarithm of gross domestic product. ------------------------- (1) 

Gross Fixed Capital Formation (CapInc) 

Gross fixed capital formation (GFCF) is a macroeconomic concept used in official national accounts. 

Statistically it measures the value of acquisitions of new or existing fixed assets by the business 

sector, governments and "pure" households (excluding their unincorporated enterprises) less 

disposals of fixed assets. GFCF is a component of the expenditure on gross domestic product (GDP), 

and thus shows something about how much of the new value added in the economy is invested rather 

than consumed. GFCF is called "gross" because the measure does not make any adjustments to deduct 

the consumption of fixed capital (depreciation of fixed assets) from the investment figures Udude, 

Odo, Ituma and Elom (2017). For the analysis of the development of the productive capital stock, it 

is important to measure the value of the acquisitions less disposals of fixed assets beyond replacement 

for obsolescence of existing assets due to normal wear and tear. 

Therefore, Gross Fixed Capital Formation was adopted as a controlled variable in the model. In line 

with the works of Jawad (2013) and Jawad and Niazi (2017) the study adopted gross capital formation 

as it impacts on oil price volatility as a proxy for public and private investments. 

Gross Capital Formation = Natural logarithm of gross fixed capital formation. --------- (1) 

 

Model Specification 

The following models were used for the various hypotheses in line with the general regression model 

earlier stated (it should be borne in mind that a set of control variables is proposed to be introduced, 

in addition to the oil price volatility variables, in an attempt to hold constant other factors affecting 

the dependent variables.  
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Growth = a0 + b1oilprice1i + B2GOR2i(ctrl)+ B3CapInc3i(ctrl)+ B4HCD4 + Ui  ……  (2a) 

Where, Growth is Economic Growth proxy by GDP per capita growth; oilprice is crude oil price 

volatility; GOR= Government Oil Revenue; and CapInc = Capital Income; HCD = human capital 

development. 

 

INDOP = a0 + b1oilprice1i + B2GOR2i(ctrl)+ B3CapInc3i(ctrl)+ B4HCD4 +Ui …….. (2b) 

Where INDOP is Industrial Output, other variable remains as defined earlier. 

 

EXRATE = a0 + b1Fdi1 + b2oilprice2i + B3Ez3i(ctrl)+ B4CapInc4i(ctrl) + B5HCD5 +Ui … 

(2c) 

Where EXRATE is change in exchange rate; FDI is Foreign Direct Investment; oilprice is crude oil 

price volatility: and EZ is the size of Nigerian economy proxy by the GDP, and CapInc is as defined 

above. 

The a priori expectations for the stated hypotheses is predicated on the omnibus effect of crude oil 

prices on the economy of Nigeria, which appears to be solely dependent on the revenue from the 

crude oil. Therefore, oil price volatility is expected to have significant impacts on the dependent 

variables. Any deviations may be explainable by time specific shocks on the variables.  

Table 1a: Descriptive Statistics 

        Variables     GROWTH ESIZE FDI GCF 

Mean 973.656 1.52E+11 3.07E+09 2.97E+10 
Median 379.1193 4.64E+10 1.87E+09 1.78E+10 
Maximum 3221.678 5.68E+11 8.84E+09 7.03E+10 
Minimum 153.6467 1.58E+10 1.93E+08 1.20E+10 
Std. Dev 990.7261 1.78E+11 2.66E+09 1.96E+10 
Skewness 1.12713 1.188833 0.87352 0.934274 
Kurtosis 2.706189 2.83933 2.429975 2.247165 
Jarque-Bera 6.675355 7.33552 4.362054 5.241884 
Probability 0.035519 0.025534 0.112926 0.072734 
Observations 31 31 31 31 

Source: Authors calculations using E-View statistical package (2018) 
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Table 1b: Descriptive Statistics 

       Variables GORev HCD_RATE INDOP OILPRICE 

Mean 2703.063 0.431392 5265609 43.83065 
Median 1591.68 0.444 1964892 26.21 
Maximum 8878.97 0.527 18402191 113.03 
Minimum 8.11 0.322 51080.91 13.14 
Std. Dev 2850.454 0.054576 6248528 32.86343 
Skewness 0.651492 -0.15403 1.006394 0.97886 
Kurtosis 2.006568 2.358798 2.475706 2.546608 
Jarque-Bera 3.467701 0.653643 5.588005 5.216052 
Probability 0.176603 0.721213 0.061176 0.07368 
Observations 31 31 31 31 

Source: Authors calculations using E-View statistical package (2018) 

The above tables 4.1a & b show the descriptive statistics of the variable used in the analysis of this 

study. All the statistics are calculated using the observations of 31 years, which is data sets from 1986 

to 2016. Below are the interpretations: 

Mean is the average value of the different variables, obtained by summing up the variables and 

dividing by the number of observations. While the Median is the middle value (or average of the two 

middle values) of the series when the values are ordered from the smallest to the largest. The median 

is a robust measure of the center of the distribution that is less sensitive to outliers than the mean. 

The maximum and minimum value in the data series shows the limits of the values within the sample 

period this is necessary because both the mean and median may actually not represent any period’s 

data. Std. Dev, which stands for standard deviation, is a measure of dispersion or spread in the data 

series, it measures the variability in the series.  

Skewness is a measure of asymmetry of the distribution of the series around its mean, while 

Kurtosis measures the peaked-ness or otherwise of the data distribution. The kurtosis of a normal 

distribution is 3, therefore once its above 3 the distribution is regarded peaked (leptokurtic) relative 

to the normal; otherwise the distribution is regarded flat (platykurtic) relative to the normal. On other 

hand, Jarque-Bera is a test statistic used in testing whether the data series is normally distributed. 

The test statistic measures the difference of the skewness and kurtosis of the set with those from the 

normal distribution. Under the null hypothesis of a normal distribution, the Jarque-Bera statistic is 

distributed as x2with 2 degrees of freedom. The reported Probability is the probability that a Jarque-

Bera statistic exceeds (in absolute terms) the observed value under the null hypothesis – a small 

probability value leads to the rejection of the null hypothesis of a normal distribution.  
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From the tables 1a&b above, it could be seen that the mean of growth (proxy by per capita income) 

for years 1986 to 2016 is $973.656 with a maximum and minimum per capita income for the study 

period being US$3221.68 and US$153.65 respectively. The standard deviation, the skewness and the 

kurtosis all point to the fact that there is not much deviation from the mean value of per capita income 

during the study period (1986 - 2016), the data set is normally distributed, thus fulfilling a major 

condition of an OLS test. The Jarque-Bera test and the adjoining probability of 6.68 and 0.04 

respectively, all support the fact that the data set on growth is normally distributed, since a small 

probability value leads to the rejection of the null hypothesis of a normal distribution. Thus if the null 

hypothesis is rejected, the alternative hypothesis of a normal distribution is accepted. 

The variable ESIZE (size of the economic), proxy by the GDP, also shows a normal distribution 

having a kurtosis below 3, a standard deviation not far from the mean (the mean being US$1.52 

trillion and the standard deviation US$1.78 trillion) and a skewness below 1.2 being close to the 

mean also. The maximum size of the economy during the study period was US$5.68 trillion, while 

the minimum size was US$15.8 billion. When checked against the backdrop of the Jarque-Bera 

statistic, with its adjoining probability, they support the normality of the ESIZE data set, having a 

small probability of 0.03. 

 

The mean of FDI for the study period is US$3.07bn, with a maximum and minimum foreign direct 

investment for the study period being US$8.87bn and US$193mn respectively. The standard 

deviation, the skewness and the kurtosis all point to the fact that there is not much deviation from the 

mean value of foreign direct investment during the study period (1986 - 2016) being US$2.66bn, 

0.87 and 2.43 respectively, the data set is normally distributed, thus fulfilling a major condition of an 

OLS test. The Jarque-Bera test and the adjoining probability of 4.36 and 0.11 respectively, all support 

the fact that the data set on foreign direct investment is normally distributed, since a small probability 

value leads to the rejection of the null hypothesis of a normal distribution. 

The next dependent variable of interest is gross capital formation (GCF), also shows a normal 

distribution having a kurtosis below 3 (2.25), a standard deviation not far from the mean (the mean 

being US$29.7bn and the standard deviation US$19.66bn) and a skewness of 0.93 being close to the 

mean also. The maximum FDI during the study period was US$70.3bn, while the minimum size was 

US$12 billion. When checked against the backdrop of the Jarque-Bera statistic, with its adjoining 

probability, they support the normality of the FDI data set, having a small probability of 0.07. 
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Government oil revenue (GORev), has a jarque-Bera statistic value of 3.47 and an adjoining 

probability of 0.18 showing a normal distribution. Its kurtosis of below 2.0 (being below 3), and 

standard deviation not far from the mean (the mean being N2.7 trillion and the standard deviation 

N2.85 trillion) and a skewness 0.65 being close to the mean also. The maximum revenue got from 

oil during the study period was N8.88 trillion, while the minimum was N8.11 billion. When checked 

against the backdrop of the Jarque-Bera statistic, with its adjoining probability, they support the 

normality of government oil revenue data set, having a small probability of 0.18. 

It could also be seen from the table that the mean of human capital development (HCD), which is an 

index, for years 1986 to 2016 is 0.4314 with a maximum and minimum indices for the study period 

of 0.5270 and 0.3270 respectively. The standard deviation, the skewness and the kurtosis all point to 

the fact that there is not much deviation from the mean values of HCD during the study period (1986 

- 2016) though skewed negatively, the data set however is normally distributed, with the Jarque-Bera 

test and the adjoining probability of 0.6539 and 0.77 respectively. This by implication shows a high 

probability value leading to the acceptance of the null hypothesis of a normal distribution. 

The mean of Industrial Output (INDOP) for the study period is N5265609, with a maximum and 

minimum industrial output for the study period being N18402191 and N51080.91 respectively. The 

standard deviation, the skewness and the kurtosis all point to the fact that there is not much deviation 

from the mean value of INDOP during the study period (1986 - 2016). Also the data set is normally 

distributed, thus fulfilling a major condition of an OLS test. The Jarque-Bera test and the adjoining 

probability of 5.59 and 0.06 respectively, all support the fact that the data set on INDOP is normally 

distributed, since a small probability value leads to the rejection of the null hypothesis of a normal 

distribution. 

Additionally, it could be seen that the mean of oil price for years 1986 to 2016 is US$43.83 with a 

maximum and minimum per capita income for the study period being US$113.03 and US$13.4 

respectively. The standard deviation, the skewness and the kurtosis all point to the fact that there is 

not much deviation from the mean value of oil price during the study period (1986 - 2016), the data 

set is normally distributed, thus fulfilling a major condition of an OLS test also. The Jarque-Bera test 

and the adjoining probability of 5.22 and 0.07 respectively, all support the fact that the data set on 

growth is normally distributed, since a small probability value leads to the rejection of the null 

hypothesis of a normal distribution. Thus if the null hypothesis is rejected, the alternative hypothesis 

of a normal distribution is accepted. 
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A further first pre-test statistic was also carried to show the correlation of the different independent 

variables to the dependent variable and amongst themselves, and the result presented below on table 

1c. 

 

Table 1c: Correlation Matrix 

 GROWT

H 

ESIZ

E 

FDI GCF GORe

v 

HCDRAT

E 

INDO

P 

OILPRI

C 

GROWTH 1.000        

ESIZE 0.998 1.000       

FDI 0.722 0.692 1.00

0 

     

GCF 0.959 0.958 0.76

2 

1.00

0 

    

GORev 0.905 0.886 0.86

8 

0.85

5 

1.000    

HCDRAT

E 

0.751 0.763 0.57

2 

0.72

6 

0.733 1.000   

INDOP 0.993 0.991 0.76

1 

0.95

4 

0.928 0.792 1.000  

OILPRIC

E 

0.873 0.841 0.89

5 

0.83

4 

0.947 0.609 0.882 1.000 

Source: Authors calculations using E-View statistical package 

From the table 1c above, it could be seen that the variables are highly correlated, excepting for the 

stock market variable that has about 23% correlation with the dependent variable. This could be 

explained by the fact that the stock market is a secondary market, where the factors that drive its 

activities are other exogenous variables. It could also be seen that economic growth and the size of 

the economy is correlated to the tune of 99.8% followed by industrial output (99.3%) and gross 

capital formation (95.9%). Government revenue and oil prices are also highly correlated with 

economic growth. 

The correlation between independent variables were also strong. The correlation results show that 

the variables have some level of influence on the dependent variable. 

Validation of Hypotheses 

In this chapter, the various regression results used in validating the hypotheses set forth for this study 

are presented and discussed. Four hypotheses were formulated, to validate the impact of oil price 
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volatility on some major economic variables – like economic growth, industrial output exchange rate 

and stock prices. The Eviews9 statistical software was used for the various tests.  

Since the estimation of regression equations by ordinary least square technique may yield spurious 

regression results if the variables are not stationary, therefore in order to overcome this problem, all 

variables were subjected to the unit root test in order to determine the time series properties. This 

study employ Augmented-Dickey Fuller (ADF) unit root test and the Phillips–Perron Unit Root tests 

on all the variables of interest. This is because testing for the existence of unit roots is a key pre-

requisite in the study of time series models and co-integration. The Augmented Dickey-Fuller (ADF) 

test adjusts appropriately for the occurrence of serial correlation. 

Below are the different unit root tests. 

Table 2a: Augmented Dickey-Fuller Unit Root Tests 

 Level First Difference Remarks 

Variable Constant Trend & 

Constant 

None Constant Trend & 

Constant 

None Decision 

Growth -0.360970 -1.851276 1.040777 -6.093836*** -6.180354*** -5.963576*** 1(1)

Esize -2.343387 -2.630810* -0.219032 -12.57201*** -12.54419*** -12.59757*** 1(1) 

FDI -1.439778 -1.613680 0.521529 -8.766411*** -8.356251*** -8.375700*** 1(1) 

GCF -2.697100* -2.436492 -1.150373 -7.805880*** -7.911789 -7.820657 1(1) 

GOR 3.365203** 1.399136 3.057715** -2.408215 -3.097197** -0.858834 1(1) 

HCDrate -0.488318 -2.443860 -0.984044 -6.876628*** -6.830839*** -6.835991*** 1(1) 

INDOP -1.228800 -1.347124 -0.984044 -6.8176*** -6.770279*** -6.830780*** 1(0) 

OilPric -2.262578 -2.421348 -0.835699 -8.8518*** -8.782396*** -8.889599*** 1(1) 

Stock -3.3018*** -3.4519** 0.1929* -12.41103 -12.47524 -12.37670 1(0) 

Source: Author’s Eview9 calculations 

Test critical values:  

1% level  -3.521579(***) 

 5% level  -2.901217(**) 

 10% level  -2.587981(*) 

The above table 4.3a presents the result of the augmented Dickey fuller {ADF} unit root test for all 

the variables of interest. As could be seen all of the variables are stationary at first difference 

excepting for industrial output and stock market index which are stationary at levels, at the 99%, 95% 

and 90% levels of significance, as indicated above. However, when tested using the Phillips-Perron 

unit root tests (as shown on table 4.3b below), only industrial output was stationary at levels, while 

other variables were stationary at the first difference.  
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Table 2b: Phillips-Perron Unit Root Tests 

 Level First Difference Remark

s 

Variable Constant Trend & 

Constant 

None Constant Trend & 

Constant 

None Decisio

n 

Growth 0.473251 -1.193111 1.738914 -5.944164*** -5.953544*** -5.886270*** 1(1) 

Esize -4.296061*** -4.698666*** -0.615243 -13.75904*** -13.81169*** -13.34111*** 1(1) 

FDI -2.262578 -2.421348 -0.835699 -8.851768*** -8.782396*** -8.889599*** 1(1) 

GCF -2.697100** -2.495068 -1.137484 -7.790616*** -7.886657*** -7.806582*** 1(1) 

GOR 3.928961*** 1.544629 9.276122*** -4.376189*** -5.663140*** -1.489529 1(1) 

HCDrate -0.611807 -2.612945 -0.984044 -6.817578*** -6.770279*** -6.830780*** 1(1) 

INDOP -3.301777*** -3.451895** 0.192853* -12.41103 -12.47524 -12.37670 1(0) 

OilPric 0.473251 -1.193111 1.738914 -5.944164*** -5.953544*** -5.886270*** 1(1) 

Stock -4.296061*** -4.698666*** -0.615243 -13.75904*** -13.81169*** -13.34111*** 1(1) 

Source: Author’s Eview9 calculations 

Test critical values:  

1% level  -3.521579(***) 

 5% level  -2.901217(**) 

 10% level  -2.587981(*) 

By this result, the condition for testing for contegration has been met. The idea behind cointegration 

is that even if some variables are not stationary their linear combination may be stationary after all. 

The existence of cointegration confirms co-movement among the variables and consequently long 

run relationship may exist among the variables. Therefore the autoregressive distributed lag (ARDL) 

cointegration was used for this purpose. The  ARDL cointegration technique is preferable when 

dealing with variables that are integrated of different order, I(0), I(1) or combination of the both and, 

robust when there is a single long run relationship between the underlying variables in a small sample 

size (Nkoro & Uko, 2016). 

Below therefore is the lag selection criteria results using different measures. 
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Table 2c: Lag Length Selection Criteria 

12 
 

LogL LR FPE AIC SC HQ 

0 -1015.325 NA   2088950.  28.74155  28.90089  28.80491 

1 -552.0382  848.2716  9.098197  16.39544   17.35150*   16.77564 

2 -532.0508  33.78148  10.58920  16.53664  18.28942  17.23367 

3 -503.6191  44.04908  9.874375  16.43997  18.98947  17.45383 

4 -483.6507  28.12455*  11.98200  16.58171*  19.92793*  17.91239* 

5 -429.3661   68.81143   5.729779*   15.75679  19.89973  17.40431 

 * indicates lag order selected by the criterion 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error 

 AIC: Akaike information criterion 

 SC: Schwarz information criterio 

HQ: Hannan-Quinn information criterion 

Lag Length Selection Criteria 

The stability of the ARDL depends on the choice of the lag length selected.  Too short a lag length 

may exclude relevant information while too long lag length may create loss of degrees of freedom.  

Therefore, parsimony should apply in the selection of lag length.  However, Eviews provide a formal 

menu and criteria for selecting lag length.  The result of the application of the lag length selection 

criteria is presented in table 4.3c above. The lag length selected based on the four criteria is four (4)

lag, thereby showing a long-run cointegration relationship. 

Lag Structure/Stability of the VAR 

Usually, the principal objective of the autoregressive distributed lag (ARDL) Model is to predict the 

future direction of the key variable.  To achieve this goal the model must be stable.  The test for 

stability of the ARDL was conducted using the Autoregressive roots table and graph.  The result also 

showed that model is stable as all the eigenvalues lies within the unit root circle.  

Cointegration test 

In order to establish the existence of a long run equilibrium relationship among the variables, the 

Johansen Cointegration test   based on trace and maximum eigen values test statistics was conducted 

and the results presented in Table 4.3d below. The results for both the maximum eigen values and 

trace test statistics show that at least one test statistic which are greater than the 5% critical value 

thereby, rejecting the null hypothesis of no cointegrating variables.   Hence, we conclude that there 

are three cointegrating vectors. 
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Table 2d: Johansen Cointegration Test Based on Trace and Maximum Eigen Values of the 

Stochastic matrix 

Trace Test Maximum Eigen Value 

H0:  

Rank r 

Ha:  

Rank = r 

Trace  

Statistics 

0.05 

Critical  

Value 

H0: 

Rank r 

Ha:  

Rank = r 

 

Statistics 

0.05 

Critical 

Value 

r = 0 r = 1 84.68859 69.81889 r = 0 r = 1 39.85148 33.87687 

r <= 1 r = 2 44.83710 47.85618 r <= 1 r = 2 25.59544 27.58438 

r <= 2 r = 3 19.24166 29.79707 r <= 2 r = 3 14.87035 21.13162 

r <= 3 r = 4 4.371317 15.49471 r <= 3 r = 4 4.189725 14.26460 

r <= 4 r = 5 0.181593 3.841466 r <= 4 r = 5 0.181593 3.841466 

Note: Trace tests indicate 1 cointegrating equations at the 0.05 level, while the Max-eigen value also 

indicates 1 cointegrating equation.  

Source: Author's Compilation using Eviews 

 

Hypothesis One 

Ho: There is no significant impact of oil price volatility on economic growth in Nigeria. 

Ha: There is significant impact of oil price volatility on economic growth in Nigeria. 

To validate the above hypothesis, the regression equation below is used, and the description of the 

variables as earlier stated. 

Growth = a0 + b1oilprice1i + B2GOR2i(ctrl)+ B3GCF3+ B4HCD4 + Ui   ………….  1 

An autoregressive distributed lag (ARDL) bound test was carried out to determine whether the 

variables cointegrated short run or long run, with the Null Hypothesis that a long-run relationship 

does not exist. Below is the result. 
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Table 2e: ARDL Bounds Test 

Date: 03/10/18   Time: 06:45 
  

Sample: 1990 2016 
  

Included observations: 27 
  

Null Hypothesis: No long-run relationships exist 

Test Statistic Value K 

F-statistic 6.680879 4 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10% 2.45 3.52 

5% 2.86 4.01 

2.5% 3.25 4.49 

1% 3.74 5.06 

Source: Author’s Computation Using Eviews9 

 

The null hypothesis is usually rejected if the calculated F-statistic is greater than the asymptotic 

critical value bounds for the cases. From the above test, the F-statistic is 6.274049 while the critical 

values both for level bound and for the first difference bound are less than the calculated F-statistic 

at the significance levels of 1% - 10%. Therefore the Null Hypothesis is rejected, meaning that the 

variables cointegrate long-run at 1% level of significance. 

 

Table 2f: ARDL Long Run Coefficients 

Variables Coefficient Std. Error t-statistic Prob. 

Oil Price 0.123188 0.355316 0.346700 0.7348 

GOR 0.194125 0.156383 1.241345 0.2382 

GCF 0.879793 0.441929 1.990803 0.0698 

HCDRATE 7.655598 66.612898 0.114927 0.9104 

C 9.434380 32.630446 0.289128 0.7774 

CointEq(-1) -0.297643 0.530754 -6.213125 0.0249 

Source: Author’s Calculation Using the Eviews9. 

 

From the above it could be seen that the independent variables impact on economic growth. It could 

also be seen that constant (C) has a very high coefficient, meaning that there are some other factors 

that impact on economic growth, not accounted for in the regression equation, factors like agriculture 

and other natural resources, energy and power, etc. The t-statistic for all the variables show that at 
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both the 5% and 10% critical values, they are less than the degree of freedom (df) t- statistic values, 

meaning that the Ho should be rejected. The table values of the t-statistic at (df 26) at 5% critical 

value is 2.779, while at 10% critical value it is 2.479. 

The error correction term (-0.297643) here is negative and significant meaning that there is a long 

run causality running from independent variables to dependent variable. It also confirms that all the 

variables are cointegrated or have long run relationship. 

 

Hypothesis Two 

Ho: Oil price volatility has no significant impact on industrial output in Nigeria. 

Ha: Oil price volatility has significant impact on industrial output in Nigeria. 

To validate the above hypothesis, the regression equation below is used, and the description of 

variables as earlier stated. 

INDOP = a0 + b1oilprice1i + B2GOR2i(ctrl)+ B3GCF3+ B4HCD4 +Ui   -------- 2 

An autoregressive distributed lag (ARDL) bound test was carried out to determine whether the 

variables cointegrated short run or long run, with the Null Hypothesis that a long-run relationship 

does not exist. Below is the result. 

Table 3a: ARDL Bounds Test 

Date: 03/10/18     Time: 06:54 

Sample: 1990  2016 

Included observations: 27 

Null Hypothesis: No long-run relationships exist 

Test Statistic Value K 

F-statistic 10.40959 4 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10% 2.45 3.52 

5% 2.86 4.01 

2.5% 3.25 4.49 

1% 3.74 5.06 

Source: Author’s Calculation Using the Eviews9. 

 

As had earlier been noted, the null hypothesis is usually rejected if the calculated F-statistic is greater 

than the asymptotic critical value bounds for the cases, while carrying out the Bound tests. From the 
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above test, the F-statistic is 10.40959 while the critical values both for level Bound and for the first 

difference Bound are less than the calculated F-statistic at the significance levels of 1% - 10%. 

Therefore the Null Hypothesis is rejected, meaning that the variables cointegrate long-run at 1% 

significant value. Therefore using the long-run ARDL cointegration test, below is the result. 

 

Table 3b: ARDL Long Run Coefficients of Hypothesis Two 

Variables Coefficient Std. Error t-statistic Prob. 

Oil Price 0.416803 0.290360 1,435469 0.2876 

GOR 0.209443 0.162343 -1.290123 0.3260 

GCF 0.147995 0.326640 -0.453084 0.6949 

HCDRATE -250.940533 64.136737 -3.912587 0.0595 

C 135.258708 33.693886 4.014340 0.0568 

CointEq(-1) -0.296183 0.255346 -5.076182 0.0003 

Source: Author’s Calculation Using the Eviews9. 

From the above it could be seen that the independent variables impact on Nigeria’s Industrial Output. 

It could also be seen that constant (C) has a very high coefficient, meaning that there are some other 

factors that impact on industrial output, not accounted for in the regression equation. The t-statistic 

for all the variables show that at both the 5% and 10% critical values, they are less than the degree 

of freedom (df) t- statistic values, meaning that the Ho should be rejected. The table values of the 

t-statistic at (df 26) at 5% critical value is 2.779, while at 10% critical value it is 2.479. 

The error correction term (CointEq) was also seen to be negative and significant, having a value of 

(-0.296183) and a significant value of (0.0003), meaning that there is a long run causality running 

from independent variables to dependent variable. It also confirms that all the variables are 

cointegrated or have long run relationship. 

Hypothesis Three 

Ho: Oil price volatility has no significant impact on exchange rate in Nigeria. 

Ha: Oil price volatility has significant impact on exchange rate in Nigeria. 

 

To validate the above hypothesis, the regression equation below is used, and the description of the 

variables are as earlier stated. 

EXRATE = a0 + b1oilprice1 + b2Fdi2 + b3Ez3 + b4GCF4 + b5HCD5 + Ui     …… 3 
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An autoregressive distributed lag (ARDL) bound test was carried out to determine whether the 

variables cointegrated short run or long run, with the Null Hypothesis that a long-run relationship 

does not exist. Below is the result. 

Table 4a: ARDL Bounds Test 

Date: 06/18/18   Time: 16:05 

Sample: 1992 2016 

Included observations: 25 

Null Hypothesis: No long-run relationship exist 

Test Statistic Value k 

F-statistic 2.875973 4 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10% 2.45 3.52 

5% 2.86 4.01 

2.5% 3.25 4.49 

1% 3.74 5.06 

Source: Author’s calculation using Eview9 

As had earlier been noted, the null hypothesis is usually rejected if the calculated F-statistic is greater 

than the asymptotic critical value bounds for the cases, while carrying out the Bound tests. From the 

above test, the F-statistic is 2.875973 while the critical values for level Bound is less than the 

calculated F-statistic at the significance level of 5%, but not for first difference Bound. Therefore the 

Null Hypothesis is rejected, meaning that the variables cointegrate long-run at 5% significant value. 

Therefore using the long-run ARDL cointegration test, below is the result. 

 

Table 4b: ARDL Long Run Coefficients of Hypothesis Three 

Variables Coefficient Std. Error t-statistic Prob. 

Oil Price -0.001238 0.061855 -0.020016 0.9843 

Fdi 0.208986 0.263204 0.794006 0.4381 

EZ 0.000000 0.000000 3.454243 0.0030 

HCD -59.814018 150.635916 -0.397077 0.6963 

GCF 39.463372 34.193245 -1.154128 0.3320 

C 43.167404 61.630765 0.700420 0.4931 

CointEq(-1) -0.530493 0.205361 -2.583219 0.0193 

Source: Author’s Calculation Using the Eviews9. 

From the above it could be seen that the independent variables impact on exchange rate, though not 

statistically significant. It could also be seen that constant (C) has a very high coefficient, meaning 
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that there are some other factors that impact on exchange rate, not accounted for in the regression 

equation. The t-statistic for all the variables excepting for economic size (EZ) show that at the 5% 

critical value, they are less than the degree of freedom (df) t- statistic values, meaning that the Ho 

should be rejected. The table values of the t-statistic at (df 26) at 5% critical value is 2.779. 

The error correction term (CointEq) was also seen to be negative and significant, having a value of 

(-0.530493) and a significant value of (0.0193), meaning that there is a long run causality running 

from independent variables to dependent variable. It also confirms that all the variables are 

cointegrated or have long run relationship. 

Conclusions 

In conclusion therefore, this study has been to find out that there is a long run cointegration 

relationship between oil price volatility and economic growth. 

 It was also found that there is a significant long run coitegration relationship between oil price 

volatility and industrial output in Nigeria.  

Further in the study, it was found that oil price volatility has significant impact on exchange rate, 

though this impact was not strong.  

Finally, it was found that they were other variables that influence economic growth, industrial output, 

and exchange rate, other than the independent variables in the equation 

Recommendations 

In a study of this nature, the recommendations that will be proffered will appear to address policy 

issues rather than palliatives. To this end, the research recommendations will be directed more on 

policy issues. 

 

1. Since oil price volatility was found to have a long run cointegration relationship with economic 

growth, no matter the extent of the relationship, this study recommends that government should 

diversify economy away from depending much on oil, as to reduce its impact on economic growth. 

2. Government should invest more on human capital, since there is a high correlation between human 

capital development rate and economic growth. Substantial amount of government budgetary 

allocation if directed towards the education sector which in turn will supply the necessary man power 

with skills and capacity to produce more output for economic growth, will reduce the impact oil price 

volatility will have on the economy.  
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3. With the above recommendations noted policy makers should design the optimal policy mix that 

would help to efficiently harness the nations natural and human resources as to improve the industrial 

output of the country. 

References 

Abeysinghe T (2001) “Estimation of Direct and Indirect Impact of Oil Price on Growth”, 

Economics letters 73: 147-153. 

Adedeji, S.O. & Bamidele R.O. (2003). “Economic Impact of Tertiary Education on Human 
Capital Development in Nigeria” Selected Papers for 2002 Annual Conference, Nigerian Economic 

Society, Ibadan, 499-522. 

Akpan, E. (2009), “Oil Price Shocks and Nigeria‘s Macro Economy”, Journal of Economics, 4(2): 

12-19 

Aliyu, S. (2009), “Impact of Oil Price Shock and Exchange Rate Volatility on Economic Growth in 

Nigeria: An Empirical Investigation”, Journal of international studies, 11(1): 4-15 

Ani, W., Ugwunta, D., Oliver, I., & Eneje, B. (2014). “Oil price volatility and economic 
development: Stylized evidence in Nigeria”, Journal of Economics and International Finance, (6), 

125-133. 

Apere, O. T & Ijomah A. M. (2013) “Effects of Oil price shocks on monetary policy in Nigeria”. 
International Review of Social Sciences and Humanities 5, (1): 58-66. 

Atukeren, A. (2003) Oil Prices and the Swiss Economy. [Online]. Available from: 

http://www.eefs.eu/conf/Athens/Papers/593.pdf 

Barro, R. (1991). “Economic Growth in a Cross-section of Countries”. The Quarterly Journal of 

Economics (2): 407-43. 

Baumeister, C. and Peersman, G. (2009), “Sources of the volatility puzzle in the crude oil market”. 

Accessed from http://www.feb.ugent.be/FinEco/christiane/documents/BP2_dec09.pdf 

Berument, M. H., Ceylan, N. B., and Dogan, N., (2005), “The Impact of Oil Price Shocks on the 
Economic Growth of Selected MENA Countries”, The Energy Journal, 31. 

Bjornland HC (2000) The Dynamic Effects of Aggregate Demand, Supply and Oil Price Shocks – A 

Comparative Study. Manchester School 68: 578-607. 

Burbidge J, Harrison A (1984) “Testing for the Effects of Oil-Price Rises using Vector 

Autoregressions”, International Economic Review 25: 459-484. 



Proceedings of the 8th International Conference of Accounting and Finance 
Research Association (AFRA), held 4th – 6th November, 2018 

 
 

531 
 

Cantah, W. G. and Asmah, E. E. (2015) "Crude Oil Price and Growth of Output: The Case of 

Ghana". International Journal of Economics, Commerce and Management, III (5) 

Cerralo, J. (2005), “Do Oil Price Shocks Matter? Evidence from Some European Countries”, Energy 

Economics, 25(2): 137-154 

Chen S, & Hsu K. 2012), “Reverse Globalization: Does High Oil Price Volatility Discourage 

International Trade?” Munich Personal RePEc Archive, MPRA Paper No. 36182. 

Darby, M.R. (1982),” The Price of Oil and World Inflation and Recessions”, American Economic 

Review, 72(4): 738-751 

Dauda, R.O. (2010). “Role of Human Capital in Economic Development: An Empirical Study of 
Nigerian Case”. Oxford: Oxford Business and Economics Conference Program. 

Ejere, S.I. (2011). “Human Capital Development as Catalyst for National Development: Nigeria in 

Perspective”. International Business and Management, 2(2), 98-104. 

Fasanya, I. O.and Onakoya, A. B. O (2013) “Oil Price Fluctuations and Output performance in 

Nigeria: A Var Approach”.Romanian Economic Journal, 16 (49): 47-59. 

Fattouh, B. (2007) “The drivers of oil prices: the usefulness and limitations of non-structural model, 

the demand–supply framework and informal approaches”. [Online]. Available from: 
http://www.cefims.ac.uk/documents/research-64.pdf 

Fattouh, B. (2007) The drivers of oil prices: the usefulness and limitations of non-structural model, 

the demand–supply framework and informal approaches. [Online]. Available from: 

http://www.cefims.ac.uk/documents/research-64.pdf 

Giraud, P. (1995). The equilibrium price range of oil Economics, politics and uncertainty in the 

formation of oil prices. Available from http://www.cerna. mines- paristech.fr/ Documents/PNG-

EnergyPolicy.pdf 

Hamilton J (1996) “This is What Happened to the Oil Price-Macroeconomy Relationship”, Journal 

of Monetary Economics 38: 215-220. 

Hassan A. G. (2010) Oil, peace and development: The Sudanese Impasse Bergen Chr. Michelsen 

Institute Sudan Working Paper SWP 2 (31)  

Hathaway, T. (2009) "Oil’s Importance to the World’s Economy" Online article posted in suite 101 

.com, Accessed on the 14th of June, 2011. 



Proceedings of the 8th International Conference of Accounting and Finance 
Research Association (AFRA), held 4th – 6th November, 2018 

 
 

532 
 

Jabber, J (1978), “Conflict and Cooperation in OPEC: Prospects for the Next Decade”, 

International Organizations, 32(2): 377-399, Accessed from https:// www.jstor.org/stable/2706269 

on 28/10/2018. 

Jawad M, & Niazi G.N (2017) “Impact of Oil Price Volatility and Macroeconomic Variables on 

Economic Growth of Pakistan”, Review of Innovation and Competitiveness 3 (1): 49-74. 

Jawad, M. (2013) “Oil Price Volatility and its Impact on Economic Growth in Pakistan”, Journal of 

Finance and Economics 14: 62-68. 

Kilian, L. (2009), “Comment on ‘Causes and Consequences of the Oil Shock of 2007-08’ by James 
D. Hamilton,” Brookings Papers on Economic Activity, 1, Spring 2009, 267-278. 

Mabro, R. (1991). A Dialogue Between Oil Producers and Consumers: The Why and the How? 

Oxford Institute for Energy Studies Working Paper. Available from: http://www.cerna. mines-

paristech.fr /Documents/PNG-EnergyPolicy.pdf 

Madueme, S. & Nwosu, O.C. (2011). “Oil price Shocks and Macroeconomic Variables in Nigeria”. 
Society for Research and Academic Excellence. Available: http//academicexcellence 

society.com/oil price shocks and macroeconomic variables.pdf. 

Mideska, T.K. (2012). The Economic impact of natural resources. Journal of Environmental 

Economics and management. Vol. 65 ISS 2 Pg. 277-289.Available from: 

https://www.researchgate.net/publication, accessed May 1, 2017. 

Miero, S. and Ramos, P. N. (2010). Dutch disease in Macau: diagnosis and treatment. [Online].  

Mork K (1989) “Oil and macroeconomy when prices go up and down: an extension of Hamilton’s 

Results” Journal of Political Economy 97: 740-744. 

Mork K, Olsen OH, Mysen (1994) “Macroeconomic Responses to Oil Price Increases and 

Decreases in Seven OECD Countries”. The Energy Journal 15: 19-35. 

Nwanna, I.O. and Ayenajeh, M. E. (2016). “Impact of Crude Oil Price Volatility on Economic 

Growth in Nigeria (1980 -2014)” IOSR Journal of Business and Management 18 (6) 1: 10-19  

Nweze, P. N. and Edame, G. E, (2016). “An Empirical Investigation of Oil Revenue and Economic 
Growth in Nigeria” European Scientific Journal September 12 (25): 857 – 7881. 

Odularu, G. O. (2008). “Crude Oil and the Nigerian Economic Performance”, Oil and Gas Business 

Journal, Accessed http://www.ogbus.ru/eng/authors/odularo/odularo_1.pdf. 

Ogbokor, C.A. (2001), “Oil and Economic Growth:  An Econometric Analysis”, Journal of 

Development Alternatives and Area Studies, 20 (Nos. 2 & 3).  



Proceedings of the 8th International Conference of Accounting and Finance 
Research Association (AFRA), held 4th – 6th November, 2018 

 
 

533 
 

Ogundipe, A., Ojeaga, P. and Ogundipe O. (2014), “Oil Price and Exchange Rate Volatility in 

Nigeria”,IOSR Journal of Economics and Finance, 5: 2321-5933. 

Oladeji, S.I., and Adebayo, A.A. (1996). “The Scope for Human Resource Development under the 
Adjustment Programme in Nigeria”. Nigerian Economic Society Annual Conference Ibadan, NES, 

441-460. 

Olomola, P. (2006), “Oil Price Shocks and Aggregate Economic Activity in Nigeria”, African 

Economic and Business Review, 4(2): 40-45. 

Sun, C; Kim, M; Koo, W; Cho, G. & Jim, H. (2014). The Effect of Exchange Rate Volatility on 

Wheat Trade Worldwide, Centre for Agricultural Policy and Trade   Studies Working Paper, North 

Dakota University. 

Taiwo, M., Taiwo, A. & Olowookere, D (2012), “Crude Oil Price, Stock Price and Some Selected 

Macroeconomic Indicators: Implications on the Growth of Nigeria Economy”,Research Journal of 

Finance and Accounting, 3 (2): 42-48. 

Timilsina, G.R. (2016), “Oil price and the global economy: A general equilibrium analysis”,  

 Energy Economics, 49: 669 - 675 

Udude C. C., Odo S. I. , Ituma S. O. & Elom-Obed O. F. (2017) “Investigating the Impact of Oil 
Export on Gross Capital Formation in Nigeria”. Asian Research Journal of Arts & Social Sciences 

2(4): 1-12. 

Uwubanmwen, A.E. & Omorokunwa, O.G.(2015), “Oil Price Volatility and Stock Price Volatility: 
Evidence from Nigeria”, Academic Journal of Interdisciplinary Studies 2281-4612. 

Vu, K.T. & Nakata, H. (2018), “Oil price fluctuations and the small open economies of Southeast 
Asia: An analysis using vector autoregression with block exogeneity”, Journal of Asian Economics, 

54: 1 – 21. 

World Bank (1995) Indonesia: Sustaining Development. Washington, DC: World Bank. 

Yang, B. and Lam,Y. (2008). "Resource booms and economic development: the time series 

dynamics for 17 oil-rich countries”. Applied Economics. 

Yanga, L; Caib, X.J. & Harmoric, S. (2017), “Does the crude oil price influence the exchange rates 
of oil-importing and oil-exporting countries differently? A wavelet coherence analysis”, 
International Review of Economics and Finance 49, 536–547. 

Yuan, Y; Zhaung, X; Liu, Z. & Huang, W. (2014), Analysis of the Temporal Properties of Price 

Shock Sequences in Crude Oil Markets; Physical A, 394: 235-24 

Zhang, X., Lai, K. K., & Wang, S. Y. (2008). “A new approach for crude oil price analysis based 

on empirical mode decomposition”. Energy Economics, 30(3), 905-918. 


