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Abstract 

The impact of oil price shocks on exchange rate and economic output has been a matter of 

great concern to policy makers in many oil dependence economies such as Nigeria. Hence, this 

study investigated the effects of oil price shocks on macroeconomic variables in Nigeria from 

1981-2016. The study employed local projection impulse response function (LPIRF) to 

determine the response of exchange rate and economic output to oil price shocks in Nigeria. 

The LPIRF results suggest that exchange rate and GDP respond significantly to oil price shocks 

and that there is a higher persistence level of oil price shocks in exchange rate than GDP. 

Furthermore, the empirical results shows that shock in oil prices caused by its own shock is 

highly significant at 1% but cumulatively insignificant which implies that shocks in oil price 

accounted for by its own shock do not persist for a long time and its dies up rapidly.  
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INTRODUCTION 

The effect of oil price movement on macroeconomic variables has occupied the attention of 

researchers and policymakers over the last four decades. The attention was drawn by an 

important role which oil plays in the world economy and the observed linkage between oil price 

movement and business cycle. Oil plays a dominant role in Nigerian economy given its huge 

contribution to the revenue of the country. For instance, data from CBN statistical bulletin (2011) 

shows that oil receipts accounted for 82.1%, 83% and about 90 per cent of the nation’s foreign 

exchange earnings in 1974, 2008 and 2010 respectively. Similarly, the value of Nigeria’s total 

export revenue in 2010 was US$70,579 million and the revenue of petroleum exports from the 

total export revenue was US$61,804 million which is 87.6% of total export revenue.  

However, empirically, oil price is one of the most volatile prices which has a significant 

impact on macroeconomic behavior of many developed and developing economies (Ferderer, 

1996; Guo & Kliesen, 2005). Furthermore the works of Mork, Olsen and Mysen (1994), Hooker 

(1999), Guo and Kliesen, (2005), Narayan and Narayan (2007), Mehrara (2008), Salisu and 

Fasanya (2013) all show the presence of volatility clustering and existence of asymmetries in oil 

price volatility.  

The dependence of the Nigerian economy on oil proceeds as the major source of 

revenue is capable of raising suspicion about the effect of oil price shocks on macroeconomic 

volatility in the country. Macroeconomic volatility implies the vulnerability of macroeconomic 

variables to shocks. It is the tendency of macroeconomic variables such GDP, inflation, 

exchange rate etc to be unstable and weak in terms of withstanding shock. It is a situation 

whereby little shock in the economy subjects the macroeconomic variables to fluctuations and 

uncertainty. In the light of this, many studies investigated the impact of oil price movements on 

macroeconomic variables in Nigeria. However, there is no general consensus on the impact of 

oil price changes on economic output (see Adeniyi, 2011; Omojolaibi, 2013; Olowe, 2009; 

Wilson, David, Inyiama & Beatrice, 2014; Taiwo, Abayomi & Damilare, 2012; Apere & Ijiomah, 

2013). 

The recent dwindling in global crude oil prices which started in July 2014 has adversely 

affected Nigeria, especially in the areas of foreign reserves, currencies crisis, declining 

government revenue, and ultimately threat in terms of ability to meet financial obligations as at 

when due. Oil price fell from its all time high of USD105.87 in 2013 to USD 96.29 in 2014 and 

further fell to USD40.76 (OPEC, 2016). This means between 2013 and 2016 oil price declined 

sharply by more than half (64.5%). The resultant effect has been a large out pour of policies 

among policy makers and debate among economists on the best policy intervention to reverse 

the situation. 
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In response to this, the Nigerian government devalued its currency by 8% from N155 to N168 in 

October 2015, following the global oil price dwindling and depletion of foreign exchange reserve 

and economic downturn, in order to revive the economic situation. The Nigerian official 

exchange rate depreciated consistently since October 2015 from N168 in October, 2015 to 

N347.25 in August 2016 representing about 106.7 per cent in less than one year (CBN, 2016). 

The removal of subsidy in the downstream oil sub-sector which led to hike in gasoline pump 

price of 67 per cent further aggravated the situation as the Nigerian GDP grew by -0.36 per cent 

(year-on-year) in real terms in the first Quarter of 2016 and 0.82 per cent in the second quarter 

of the same year. This was lowered by 2.47 percent point from growth recorded in the preceding 

quarter and also lowered by 4.32 percent point from growth recorded in the last corresponding 

quarter of 2015. It averaged 0.18 percent from 2013 to 2016, reaching all time high of 9.19 

percent in the third quarter of 2015 and a recorded low of -13.7 in the first quarter of 2016 (NBS, 

2016).  

These ugly economic trends have accentuated the need for a further study on the effects 

of oil price movements on macroeconomic variables in Nigeria. The remaining part of this work 

is divided into four sections. Section two discusses the theoretical literature, section three 

discusses the methodological issues and section four presents and discusses the empirical 

results while section five highlights policy implications and conclusions 

 

LITERATURE REVIEW 

Ujunwa (2013) in his research work conducted an investigation on the impact of the oil industry 

on the economic growth performance of Nigeria. In the process of the research, the ordinary 

least square (OLS) regression technique was employed. Considering the impact of time on 

changes in economic variables, the analysis was carried out using the simple regression 

method in which Gross Domestic Product (GDP), proxy for economic growth was used as the 

dependent variable, while the oil Revenue (OREV) and time appeared as repressors. A two-

tailed test of 5% significant levels were conducted indicating that the two explanatory variables 

did not have any significant impact on growth performance of the Nigerian economy within the 

same period. The researcher therefore recommends that government should formulate 

appropriate policy mix that would motivate the firm in the oil sector to enhance improved 

performance and contribution of the sector. 

Examining macroeconomic dynamics in oil exporting countries with the use of Panel 

VAR, Mohaghegh and Mehrara (2011) established that oil shocks are not necessarily 

inflationary. Further, domestic policies, instead of oil boom causes inflation and money is the 

main cause of macroeconomic fluctuations.  



© Odionye, Ogbonna & Okorontah 

Licensed under Creative Common   Page 46 

 

Ebrahim, Inderwidi and King (2014) embarked on theoretical investigation of macroeconomic 

impact of oil price volatility. The result showed that oil price volatility constitutes a fundamental 

barrier to economic growth due to its damaging and destabilizing effect on macro economy. 

Precisely, they show that oil price volatility adversely affect aggregate consumption, investment, 

industrial production, unemployment and inflation particularly in non-OECD countries. 

particularly in non-OECD countries.  

Wilson, David, inyiama and Beatrice (2012) examined the relationship between oil price 

volatility and economic development in Nigeria. Applying Ordinary Least Square and Granger 

Causality Test, the study shows that there is no significant relationship between oil price 

volatility and key macroeconomic variables (Real GDP, inflation, interest rate and exchange 

rate).  

Contrarily, the study of oil price shocks and volatility of selected macroeconomic 

indicators in Nigeria carried out by Taiwo, Abayomi and Damilare (2012) using Johasen 

Cointegration Test and Error Correction Model indicated that crude oil price, stock price and 

exchange rate have significant influence on the growth of the Nigerian economy. Oriakhi and 

Osaze (2013) examined the consequences of oil price volatility on the growth of the Nigeria 

economy within the period 1970 to 2010. With the use of VAR model, the study find that oil price 

volatility has direct impact on government expenditure, real exchange rate, and real import while 

real GDP and inflation are indirectly influenced by the oil price volatility. By implication the study 

shows that changes in oil price determine government expenditure which in turn determines the 

growth of the Nigerian economy.  

Mordi and Adebiyi (2010) examined the asymmetric effects of oil price shocks on output 

and prices in Nigeria using a structural VAR model between 1990 and 2008. The result of their 

finding shows that the oil price shocks on output and prices is asymmetric in nature with the 

impact of oil price decrease significantly greater than oil price increase. 

Similarly, using monthly data, Apere and Ijomah (2013) indicated unidirectional 

relationship between interest rate, exchange rate and oil price with direction from oil prices. 

Also, oil price has no significant impact on real GDP. They arrived at this conclusion with the 

use of EGARCH model, Impulse Response Function and Lag-Augmented VAR for the 

investigation of the macroeconomic impact of oil price levels and volatility in Nigeria during the 

period 1970-2009. 

Bondzie, Bartolomeo and Fosu (2014) examined the impact of oil price fluctuation on the 

Ghanaian economy. Based on the features of its economy, they employed dynamic stochastic 

general equilibrium (DSGE) model and their results show a persistent effect of world oil price 
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and monetary policy shocks on economic growth. It further shows that a shock on interest rate 

leads to a sharp fall in prices.   

Most recently, Abdulkareem and Abdulhakeem (2016) provides an analytical insight on 

modeling macroeconomics and oil price volatility in Nigeria. They employed quarterly data within 

the multivariate GARCH model. Their result shows that all the macroeconomic variables 

considered (RGDP, interest rate, exchange rate, oil prices) are volatile and they concluded that 

oil price is a major source of shocks to macroeconomic variables in Nigeria. 

In another development, Imobighe (2015) studied the impact of oil price instability on the 

growth process of the Nigerian economy between 1970 and 1997. He employed simple 

regression technique and found a positive and significant relation between GDP and oil prices. 

Nwanna and Eyedayi (2016) examined the impact of crude oil price volatility on economic 

growth in Nigeria between 1980 and 2014. They employed ordinary least square (OLS) 

technique and their results show a positive and significant relationship between oil price and 

economic growth in Nigeria. 

Aimer (2016) examines the effects of fluctuations of oil price on economic growth in 

Libya using annual data from 2000 to 2015. Observing the sharp movements in the prices of oil 

as an important source of economic fluctuation in the world economy, he employed VAR model 

and johansen coinegration technique to examine the effects of fluctuation on output. He found 

out that there is no long run relationship between oil prices and economic growth. He further 

reports that oil price has a positive and statistical significant impact on economic growth in 

Libya. 

 

METHODOLOGY 

The data for this work were sourced from CBN Bulletin (2016). The study employed Local 

Projection Impulse Response Function due to Jorda (2005) and modified by Teulings and 

Zubanov (2014) to examine the response of macroeconomic variables to oil price shocks in. 

The LPIRF was introduced by Jorda (2005) as an alternative to impulse function generated by 

VAR and has been widely used because of its advantages over VAR. LPIRF uses a new set of 

estimates for each horizon and thus avoids escalation of the misspecification error through the 

non-linearity of the standard VIRFs technique as h increase and h > 1. The advantages of 

LPIRF over VAR are: (i) it is more robust to misspecification, (ii) it does not involve the same 

non-linearity as VAR and hence are more likely to be well approximated by Gaussian 

distribution, in contrast to VAR and SVAR, assumptions on the structure are not needed (iv) it 

can be estimated by simple regression and (v) it does not require identification (Jorda, 2005; 

2007; Ronayne, 2011; Caselli and Roiman, 2015; IMF-WEO. 2016) 
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The general form of an impulse response function is given below: 
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Where, EXR = exchange rate, GDP = gross domestic product, OPR = oil price, h represents 

time horizon (h = 0, 1, ….H), ΔSt represents shocks variables caused by variables other than oil 

price (monetary policy shock), δh represents the cumulative effects on macroeconomic variables 

( EXR and GDP), where h denotes the time horizon, the third and fourth terms account for 

shocks in macroeconomic variables and other factors occurring before time t but may have 

influence on the macroeconomic outcomes in the country, the coefficient of EXRt-j explains the 

effects on exchange rate caused by its own lagged. The fifth and sixth terms introduced by 

Teulings and Zubanov (2014) account or the effects of shocks in macroeconomic variables 

(EXR and GDP) and other variables occurring between t and t+h  that can influence 

macroeconomic environment at time t+h. 

In estimating the LPIRF model, we first run a VAR model with the maximum lag length 

and then select the optimal lag length based on information criteria. Then the next step is to 

estimate the LPIRFs. One of the problems of IRFs is that IRF can suffer from serial correlation, 

which may lead to wider marginal error bands. In order to avoid this problem, Jorda (2009) 

introduced two sets of conditional bands to represent uncertainty about the shape of the LPIRFs 

and to examine the individual significance of the coefficients in a given trajectory. The next step 

after estimating the LPIRF was to impose restrictions on impulse response and test for their 

significance level. Two significant tests are “joint” and “cumulative.” “Joint” refers to the null 

hypothesis that all the response coefficients are jointly zero while “cumulative” refers to the null 

that the accumulated impulse response after included periods is zero. Lastly we carried out 

counterfactual analysis to enable us know the response of a macroeconomic variables to oil 

price shock due to conditioning path. 
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RESULTS AND DISCUSSION 

Response of macroeconomic variables to oil price shocks using LPIRFs 

As earlier stated, the starting point to estimate local projection impulse response function 

according to Jorda (2005, 2009) is to calculate and estimate VAR (q) model, and thereafter, 

estimate the local projection impulse response function. The lag length selection based on the 

information criteria, allowing for a maximum lag of four, was selected based on Akaike Information 

criteria. The result of the LPIRF is presented in the appendix B. The solid green lines with circles 

are the regular VAR impulse response function (VIRF) while the remaining solid lines are the 

LPIRF with associated marginal error bands at 95% confidence bands. The LPIRF result shows 

that GDP responds negatively to oil price shock after a short period (second period) but the first 

two periods, GDP respond insignificantly to oil price shock as the line oscillates around zero 

before it responds negatively after the second period. In the case of exchange rate, it responds 

negatively and exponentially to oil price shocks from the first period and the shock seems to 

persist for a longer time than that of GDP implying a high persistence level of shocks in exchange 

rate. This result suggests that there is a higher persistence level of shocks in exchange rate 

transmitted from oil price shock than in GDP. This result supports the findings of Abdulkareem 

and Abdulhakeem (2016) but contradicts the result of Imobighe (2015) all for Nigeria.  

  

Test of Significance level of the Impulse Response coefficients  

To test for the significance level of individual responses and to ensure that the IRF coefficients 

do not suffer from serial correlation, we run the LPIRF with the conditional error bands. 

Conditional error bands help remove the variability caused by serial correlation in IRFs (Jorda, 

2009). The conditional error bands are consistent with two null hypotheses namely Joint and 

Cumulative null hypotheses. Joint null hypothesis refers to the null hypothesis that all the 

response coefficients are jointly zero and cumulative null hypothesis refers to the null 

hypothesis that the accumulated impulse response after 10 periods is zero. The summary of the 

result of the individual significance level extracted from the LPIRF conditional band (see 

Appendix B) is presented below:  

 

Table 1: Summary of Result of the Significance Level of Macroeconomic Variables  

Responses to Oil Price Shocks using LPIRF (E-views 9.0 output) 

Responses From Joint Null Hypothesis                      Cumulative Null Hypothesis 

GDP 0.069 0.015* 

EXCR 0.071 0.000** 

OPR 0.000** 0.135 

** (*) denote statistical significant at 1% and 5% levels of significance respectively. 
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Table 1 shows the p-values for the significance level of the response function. The decision rule 

is to reject the null hypothesis if the p-value is less or equal to 0.05. Obviously shock in oil price 

caused by its own shock is highly significant at 1% but cumulatively it is not significant as the p-

values for the cumulative null hypothesis is greater than 0.05. This implies that shocks in oil 

price accounted for by its own shock do not persist for a long time and its effect dies up rapidly. 

The results further show that shocks transmitted from oil price to GDP and exchange rate is 

significant cumulatively given that only the cumulative null hypotheses are rejected. This implies 

that responses of macroeconomic variables (GDP and exchange rate) to shock in oil price are 

significant only after ten years.  

 

Counterfactual Responses conditioning on shocks in Oil Price 

Following Jorda (2009), we create a conditioning response path in order to examine the change 

in system’s behavior. We impose a restriction on the response of inflation to a shock in 

exchange rate by substracting 0.25 points from every coefficient. Solid (blue) lines with squares 

and associated dashed (blue) lines are the original impulse responses with conditional error 

bands. Solid (red) line with the circles is the counterfactual response in the bottom graph, 

whereas it denotes the conditional response given this counterfactual in the top panel. 
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Figure 1: The response of GDP to oil price shocks 
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The above figure is the response of GDP to oil price shocks. The p-value measures the distance 

between the conditioning event and the sample estimates (Jorda, 2009; Stock and Watson, 

2001). From the result we conclude that the response of GDP to oil price shock in Nigeria is 

significant since the p-value is less than 0.05. 

İn order to see how the response of exchange rate to oil price shock due to the system 

behaviour in Nigeria, we estimate the counterfactual of response of exchange rate to oil price 

due to condioning path. 
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Figure 2: The response of exchange rate to oil price shocks 

 

Obviously oil price shock due to conditioning path significantly transmit to exchange rate in 

Nigeria as the p-value is 0.000 (less than 0.05)  

 

CONCLUSIONS AND POLICY IMPLICATIONS  

The empirical result shows that GDP responds negatively to oil price shock after a short period 

while exchange rate responds negatively and exponentially to oil price shocks from the first 

period and the shock seems to persist for a longer time than that of GDP implying a higher 

persistence level of shocks in exchange rate than in GDP. The empirical result further shows 
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that shock in oil prices caused by its own shock is highly significant at 1% but cumulatively 

insignificant which implies that shocks in oil price accounted for by its own shock do not persist 

for a long time and its dies up rapidly. The results further show that shocks transmitted from oil 

price to GDP and exchange rate is significant cumulatively given that only the cumulative null 

hypotheses are rejected. This implies that responses of macroeconomic variables (GDP and 

exchange rate) to shock in oil price are significant only after a period of ten years. The policy 

implication of this study is that shocks in macroeconomic variables transmitted from oil price 

shocks have a long memory. This therefore requires a high degree of credibility in terms of 

policy response and appropriate and timely policy response is essential. 

 

SCOPE FOR FURTHER STUDY 

The study “Oil Price Shocks and Macroeconomic Variables: Local Projection Impulse Response 

Function” was carried out in Nigeria and covered the period 1981 to 2016. The macroeconomic 

variables included in the model were exchange rate and gross domestic product. Further study 

can be carried out to include key macroeconomic variable like inflation and may also consider 

how oil price shock affect stock prices in Nigeria. 
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APPENDICES  

Appendix A 
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Appendix B 
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