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Abstract - This research empirically investigated the impact of oil price fluctuations on exchange rate in Nigeria with 
quarterly secondary time series data over the period 1980:1 to 2015:4 obtained from the Central Bank of Nigeria (CBN) 

Statistical Bulletin and Energy Information Administration (EIA) short-term outlook December, 2016. The Vector Auto 
regression (VAR) model was used as data analysis technique. Firstly it was observed that all the variables were stationary at 
their first differences, using the Phillip-Perron unit root test, and having determined the stationarity of the variables we 
further employed the Lag length selection of which the fifth lag was selected The VAR stability tests result  affirmed that 
VAR model is dynamically stable and useful for policy analysis. VAR LM test for serial correlation indicates that the model 
has no serial correlation problem. While the granger causality test, the impulse response function and Forecast Error 
Variance Decomposition results show that an increase in real oil price volatility leads to increase in real exchange rate 
volatility which has harmful effects on trade and that a proportionate change in oil price will lead to a more than 

proportionate change in exchange rate volatility. From the results there is bi-directional causality between oil price and real 
exchange rate. This study therefore recommends that Nigerian government should ensure that policies that are geared toward 
stabilizing fluctuations in real exchange rate are implemented knowing that oil price shocks has a strong relationship with 
exchange rate. 
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I. INTRODUCTION 

 

Over the years Nigeria has tried various exchange 
rate systems in order to find the “realistic” exchange 

value for the Naira. Since the discovery of oil in 

commercial quantity, specifically in 1956, Nigeria 

has been largely a mono-product economy whose 

external earnings derive largely from one product – 

crude oil as such overlooked her strong agriculture 

and light manufacturing bases since the period of the 

oil boom of the 1970s till now in favor of an 

unhealthy dependence on crude oil. This negligence 

and dependence completely on revenues from oil 

export has accentuated the level of Nigeria economy 

vulnerability to sudden oil price movements. The 
value of Nigeria’s total export revenue in 2010 stood 

at US$70,579 million, while income from petroleum 

exports of the total export revenue was US$61,804 

million representing about 87.6 percent. Since oil is 

the main stay of the Nigerian economy, the price of 

oil plays a vital role in shaping the economic well 

being of the country. The price of oil has witnessed 

significant fluctuations since 1974. For instance, it 

oscillated between $17 per barrel and $26 at different 

times in 2002 and about $53 per barrel by October 

2004 (Philip and Akintaye, 2006). Between 2000 and 
2008, oil prices increased more than 6 folds from $23 

per barrel in January 2000 to a peak at an all time 

high at $146 per barrel in July 2008 before crashing 

to $42 per barrel by December of 2008. In the year 

2009, oil price averaged $61.73 per barrel (Hassan 

and Zamid, 2011). New oil wealth has led to a 

concurrent decline of other sectors in the economy 

and has fueled massive migration to cities and led to 

increasingly wide spread poverty especially in rural 

areas. As a result, Nigeria’s job market has witnessed 

very high degree of unemployment, small wage and 

pitiable working environments (Adedipe, 2004 and 

Odularu 2007). Between 1970 to 2000, Nigeria’s 
poverty rate increased from 36 percent to just fewer 

than 70 percent and it is believed that oil revenue did 

not seem to add to the standard of living at this time 

but actually caused it to decline (Martin and 

Subramanian, 2003). Oil price fluctuations have 

received important considerations for their presumed 

role on macroeconomic variables. Higher oil prices 

may reduce economic growth, generate stock 

exchange panics and produce inflation which 

eventually leads to monetary and financial instability. 

It will also lead to high interest rates and even a 

plunge into recession (Mckillop, 2004). Sharp 
increases in the international oil prices and the violet 

fluctuations of the exchange rate are generally 

regarded as the factors discouraging economic growth 

(Jin, 2008). The global financial crisis, the price of oil 

fell by about two thirds from its crest of $147.0 per 

barrel in July 2008 to $41.4 at end of December 2008 

is a typical example. Before the crises, oil price was 

high, exchange rate was stable but with the dawn of 

the global financial crisis (GFC) oil price crashed and 

the exchange rate caved-in, depreciating by more than 

20 per cent. Since oil price volatility directly affects 
the inflow of foreign exchange into the country, there 

is a need to investigate if it has direct impact on the 

Naira exchange rate volatility (Englama et al., 2010). 

Some empirical work has been done on the exchange 

rate volatility and oil price shock, but little has been 

researched on the effect oil price fluctuation will have 

on exchange rate. Thus this study is aimed at 

examining the impact of crude oil price fluctuation on 

exchange rate. This study is divided into five 

sections; the first section gives a general introduction 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-2, Feb.-2018 

http://iraj.in 

Crude Oil Price Fluctuation and Exchange Rate in Nigeria 

 

82 

of the study. Section two looks into review of related 

literature on oil price and exchange rate in Nigeria, 
while section three of this research presents the 

research estimation strategy caption under 

methodology. Section four focuses on estimation and 

discussion of findings. Section five is centered on 

conclusion and the policy recommendations. 

 

Sterilized Facts 

The post independence era (1960-1971): The 

Nigerian Pound was pegged at par to the British 

Pound Sterling (GBP), using administrative measures 

to sustain the parity. The devaluation of the GBP in 

1967 made Nigeria to adopt the US Dollar, which 
was deemed better to support Nigeria’s import 

substitution industries that depended heavily on 

imported inputs. Throughout this period, the Nigerian 

currency was overvalued, inhibiting optimal growth 

in agriculture and production for export. This was 

however, in consonance with other fundamentals 

such that fiscal operations were in surplus for most of 

these years, inflation rate averaged about 5% and 

there was no fear over the economy. 

 

The oil boom era (1972-1986): During this period, 
the exchange rate mirrored movements in oil prices 

and the Naira remained over valued as a result of the 

huge increase in foreign exchange earnings. The 

currency was anchored to the GBP until 1972 when 

the GBP was floated, and then pegged to the US 

Dollar. However, in 1978, the Naira was anchored on 

a basket of 12 currencies of Nigeria’s major trading 

partners. This was again jettisoned in 1985 and the 

Naira reverted to quotation against the US Dollar. 

The post-SAP era (from 1986): This marked the 

period of economic liberalization and market 

competitiveness. The Naira was subjected to the 
managed float system, in the continuing effort to 

restructure the economy away from oil dependency. 

The policy of deregulation of the foreign exchange 

market in September 1986 was aimed at establishing 

the true exchange value of the Naira, with a view to 

boosting non-oil exports. This was hoped to reduce 

the dependence on crude petroleum oil. Thus, from 

N0.8938/US$ at end-1985, the exchange rate 

weakened to N2.0206/$ at end-1986. This deliberate 

policy of weakening the Naira in expectation of 

strengthening non-oil exports was pushed further in 
March 1992, with a devaluation of 44.4% that made 

the rate to close that year at  N17.2984/$. At every 

turn that the Naira was devalued, the non-oil export 

argument has been the reference but other supporting 

(export promotion) policies were not implemented 

properly. The dual exchange rate system was 

introduced in 1986, where the official foreign 

exchange market was in two tiers for transactions 

received by the CBN before floatation and for 

prevailing transactions in the economy. This has since 

been discontinued to make for more efficient 

utilization of resources, eliminate rent-seeking 

activities and enhance competitiveness. Devaluation 

of the Naira has however, not produced the desired 
outcome because Nigeria’s export earnings are 

dominated by oil, whose price is determined 

internationally and thus vitiate the devaluation 

outcome-price elasticity (Adedipe, 2004). 

 

II. LITERATURE REVIEW 

 

The oil crisis has been around for sometimes, the two 

oil crises in 1973 and 1979 are evidences of its 

persistent prevalence. To forestall the oil crisis, 

Organization of the Petroleum Exporting Countries 

(OPEC) was formed in September 1960 to regulate 
oil pricing between member state signatories, which 

became effective in 1973 (kilian, 2010).  Nigeria 

became a member of OPEC in 1971. However, in 

recent times, they have been flurry of arguments as to 

the possible cause(s) of the oil price fall; some 

commentators had noted that it arose from US 

refinery maintenance, OPEC inaction, infiltration of 

global oil production by oil countries that are not part 

of OPEC, and the untoward activities on some 

country members of OPEC (OPEC, 2015). 

 
Clearly, blame games are being traded daily by the oil 

industry players and oil nations as to who is to blame 

for the price fall and the possible causes of the oil 

price fall, with the solution farfetched. However, 

what is glaring to the global economy is the fact that 

the oil price has fallen and still on a steady decline. 

Failure to come up with a timeouts holistic approach 

to solve the global oil price fall can affect countries 

and put their economy in bad shape. This oil price fall 

has affected the Nigerian economy in a huge way. To 

stem the tide of the oil price fall on the Nigeria 

economy, the current Central Bank of Nigeria 
(CBN)’s Governor, Godwin Emefiele, who was 

appointed in 2014, embarked on rigorous banking 

sector reforms to steady the economy. For example, 

to ensure an adequate regulation of the financial 

sector, the Central Bank of Nigeria in a report 

released on 30 October 2015, but reported on the 21th 

November 2015, he directed 3 commercial banks to 

recapitalize after they failed to hit the minimum 

capital adequacy rate of 10% before June 2016 or risk 

being liquidated.  Clarida and Gali (1994) assessed 

the sources of Real Exchange Rate (RER) 
fluctuations using Blanchard-Quah identification 

strategy in US-Canada, US-Germany, US-Japan and 

US-UK RER data from the third quarter in 1974 to 

the fourth quarter of 1992. Their study showed that 

real shocks account for more than 50 percent of the 

variance of RER.  Chaudhuri and Daniel (1998) in 

their study of long run equilibrium RER for 16 

OECD countries found that the non-stationary 

behaviour of US dollar RER is due to the non-

stationary behaviour of real oil prices. Cashin, et. al 

(2004) in their study of over 50 countries discovered 

a long run relationship between exchange rate and the 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-2, Feb.-2018 

http://iraj.in 

Crude Oil Price Fluctuation and Exchange Rate in Nigeria 

 

83 

exported commodity price in one third of the sample. 

Yousefi and Wirjanto (2004) empirically investigated 
the role of the exchange rate on crude oil price 

formation among OPEC member countries and the 

US dollar against other major countries and prices of 

other members.  

 

Habib and Kalamova (2007) investigated the effect of 

oil price on the real exchange rate of three countries 

namely; Norway, Saudi Arabia and Russia. In case of 

Russia, a positive long run relationship was found 

between oil price and exchange rate and no impact of 

oil price on exchange rate was found for Norway and 

Saudi Arabia.  Chen and Chen (2007) investigated the 
long run relationship between real oil prices and RER 

by using a monthly panel for G7 countries and then 

found that real oil prices may have been the dominant 

source of RER movements and that there is a link 

between real oil prices and RER. Aziz (2009) in a 

comparative study between net oil exporters and oil 

importers found evidence of a statistically significant 

relationship between oil prices and RER and found no 

evidence of a long run relationship between RER and 

oil prices. 

 
Gosh et al (2009) employed error correction model to 

determine the effect of oil price shocks on U.S. 

economic growth. The finding was that oil prices 

reduced GDP which supported the argument of 

Hamilton (1983). In a similar study, Lee et al (1995) 

argued that oil prices could have greater impact on 

real GNP in an environment where oil prices are less 

volatile than in an environment where oil price 

fluctuations are persistent. It was further posited that 

a positive normalized shocks largely affect growth 

while negative normalized shocks pose no effect on 

output growth in the U.S. Hillard (1998) shows that a 
significant part of oil prices uncertainty in the U.S. 

was due to adjustments within the energy sector and 

not within the rest of the economy. Gronwald (2008) 

found that consumer and import prices are also 

affected by oil price increases. The impact of oil price 

shocks on real GDP growth in the U.S. was largely 

attributed to the oil price shocks of 1973-74, 1979 

and 1991.  

 

Akram (2004) a non-linear approach was adopted to 

investigate the relationship between oil prices and 
exchange rates in Norway. Evidence from the study 

revealed a negative relationship between exchange 

rates and crude oil prices. The study conducted by 

Elder and Serletis (2010) showed that volatility of oil 

prices has a negative effect on consumption and 

aggregate output. The effect of oil price uncertainty 

was found to exert statistically significant effect on 

durable consumption and fixed investment.  Leili 

(2010) investigated the long run relationship between 

real oil prices and RER using monthly panel data of 

seven countries of OPEC members from 2000 to 

2007. The result showed that real oil prices may have 

been the dominant source of RER movements. The 

result also showed a long run linkage between real oil 
prices and the RER. In a study of the long run 

relationship between real oil prices, Real Effective 

Exchange Rate (REER) and productivity differentials. 

Hassan and Zahid (2011) using annual data for 

Nigeria covering 1980 to 2010, found that whereas 

real oil prices exercise a significant positive effect on 

the RER in the long run Productivity differentials 

exercise a significant negative influence on the RER. 

Ozsoz and Akinkunmi (2011) investigated the price 

based determinants of the Nigerian RER. They 

showed the positive effects of world oil prices on the 

exchange rate. Coleman, Cuestus, et. al (2011) 
investigated the oil price-exchange nexus using 

Nigeria as a case study found no long run relationship 

between REER and real oil prices for Nigeria. 

 

Korhonen and juurikkala (2007) showed that 

increasing crude oil prices cause a real exchange rate 

appreciation in oil exporting countries and this is not 

shocking, since they earn a significant amount from 

oil exportation. There is also a significant relationship 

between real oil prices and real exchange rates for oil 

importing countries; evidence has been seen for Spain 
(Camarero and Tamant 2002). A study carried out on 

the Russian economy by Spatafora and Stavrev 

(2003) confirm the sensitivity of Russia’s equilibrium 

real exchange rate to long run oil prices. Likewise, 

Suseeva (2010) verified a long run positive 

relationship between the real oil price and the real 

bilateral exchange rate against Euro in Russia. Miguel 

et al (2003) analyzed the effects of oil price shocks on 

the characteristics of the business cycle and welfare. 

The paper revealed a negative and statistically 

significant effect of an increase oil price on welfare in 

Spain. Oil price shock was estimated to account for 
more than half of the aggregate fluctuations in the 

Spanish economy. In a panel study of 21 countries 

using multivariate threshold model, Huang (2008) 

investigated the factors affecting the response to the 

impact of positive oil price shock. It was shown that 

as an economy becomes more developed and acquires 

lower ratio of energy use in its industry and 

transportation sectors, the threshold of tolerance 

becomes greater. Shafi and Hua (2014) found that 

imports, exports, inflation and interest rate have 

statistically significant impact on Russian real 
effective exchange rate in the long run and short run. 

The results indicated that a rise in oil price has a 

positive effect of GDP of the country. Lizardo and 

Mollick (2010) provided proof that between the year 

1970 to 2008, movements in the value of the U.S 

dollar against major currencies was significantly 

explained by oil prices. They found that when oil 

prices increases, currencies of oil importers such as 

china suffer depreciation. On the other hand, in net-

oil exporters such as Canada, Mexico and Russia 

increase in oil prices leads to a noteworthy 

depreciation of the US dollar. But, Akram (2004) 
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finds strong evidence of no linear relationship 

between oil prices and the Norwegian exchange rates. 
In a study conducted on OECD economies, Jimenez-

Rodriguez and Sanchez (2004) showed an evidence 

of a non-linear impact of oil prices on real GDP. In 

the oil importing countries, oil price was found to 

have a negative impact on economic activities. Oil 

price increase was found to affect UK negatively and 

Norway positively. 

 

Berument et al (2010) employed Structural VAR 

(SVAR) technique to examine how oil price shocks 

affected their output growth. The findings suggested 

that the effect of oil price increases varies across the 
selected countries. It was positive on the outputs of 

Algeria, Iran, Libya and United Arab Emirates. The 

impact was not statistically significant on output of 

Egypt, Israel and Tunisia. Oil supply shocks resulted 

to lower output growth; the effects of oil demand 

shocks on output were however positive. 

 

III. METHODOLOGY AND DATA 

 

We employed an econometric framework in our 

analysis. The main aim of this study was to examine 
crude oil fluctuation and exchange rate in Nigeria. 

Therefore, the method we adopted was the Vector 

auto-regression (VAR) model which is the 

fundamental model for this work. All the variables in 

a VAR are treated symmetrically by including for 

each variable an equation explaining its evolution 

based on its own lags and the lags of all the other 

variables in the model. This is because difficulties 

many arise in performing regression analysis from 

working with non-stationary data series, thus leading 

to spurious results (Gujarati, 2003). We used 

quarterly time series data from 1980:1 to 2015:4 in 
this study. The data were obtained mainly from 

secondary sources such as; Central Bank of Nigeria 

Statistical Bulletin and Energy Information 

Administration (EIA) Short-Term outlook. Variables 

for which data is to be collected are; crude oil price 

(COP) and real exchange rate (REXCHR). VAR 

Granger Causality/Block Exogeneity Wald Tests, the 

impulse response function, Forecast Error Variance 

Decomposition and amongst other tests will be 

carried. Correct specification of time series models 

requires that the data used are stationary. This study 
shall employ the Phillip-Perron statistic to establish if 

there is unit root in our model or not.  

 

Model Specification 

For the purpose of analyzing and forecasting 

macroeconomic activities, and tracing the relationship 

between oil price shock and exchange rate, simple 

small-scale VARs with sound theoretical foundation 

have proved to be as good as or better than large-

scale structural equation systems. VAR models in 

addition to forecasting have been used to serve two 

primary functions: testing causality (weak 

exogeneity) and; studying the effects of policy shocks 

through impulse response characterization and 
forecast error variance decomposition. This study 

therefore estimated a vector autoregressive (VAR) 

model to trace the effect of exchange rate on oil price 

shocks in Nigeria. We specified the generalized VAR 

model as:  

 

Yt=μ+A1yt−1+ A2yt−2+ …+Akyt−k+ϵt ………… (1)  

 

Where the 𝛜t= ( 1t,…,𝛜kt)’ form a sequence of 

independently identically distributed random K-

vector with zero mean vector. Thus equation 1 can be 
arranged to obtain 

              p 

yt = µ +Σ Aiyt-l + 𝜖t.......................(2)   

                    i=1 

Where yt is a column vector of two (2) variables, that 

is yt = [COP and REXCHR]' modeled in terms of its 

past values. Ai are k x k matrix of coefficients to be 

estimated, μ is a k x 1 vector of constants and ϵt is a 

vector of white noise processes with the following 

properties E(ϵt)=0 for all t E(ϵtϵs′) = E ϵtϵs =

 
Ω  s = t
 0   s ≠ t

   where the covariance matrix, Ω is assumed 

to be positive definite. Thus the ϵ′s are serially 

uncorrelated but may be contemporaneously 

correlated. The estimation was done by iteration 

starting with the maximum lag length identified using 

the information criteria until the optimum model is 

arrived at (no modulus or eigenvalue lies outside the 

unit circle).The lag length, k is determined 

empirically using the Akaike information criterion. 

The model with the lower Akaike value is selected. 

 

IV. RESULT AND DISCUSSION 

 

The Phillip-Perron stationarity test in table 1: shows 

that real exchange rate (REXCHR) is stationary at 

level indicating no unit root problem in its ordinary 

form, while crude oil price (COP) is non-stationary at 

level showing that crude oil price have unit root 

problem at their ordinary level form; but became 

stationary at first difference agrees with the 

assumption that most macroeconomic variables are 

stationary at their first difference (stationary at 1%, 

5%, 10% level respectively). The optimum lag length 
was determined using lag order selection criteria for 

which results are present on table 2. Since most of the 

criteria – LR, FPE and AIC showed lag five (5) to be 

the optimum lag length the VAR (5) model was 

estimated. For the purpose of policy formulation, the 

VAR model has to be dynamically stable and so after 

estimation the Roots of Characteristic Polynomial 

were examined for stability and the results presented 

on table 3. The results revealed that no root lies 

outside the unit circle as all modulus were less than 

unity; therefore the VAR model is dynamically stable 
and useful for policy analysis. We proceed to 

estimate the VAR LM test for serial correlation which 
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is necessary to make valid inferences after estimation. 

The results for this test are presented on table 4 and 
they showed that the model does not suffer serial 

correlation up to lag (12). The granger causality test 

results are presented on table 5. The results revealed a 

bi-directional causality between oil price and real 

exchange rate.  The impulse response graphs are 

presented in figure 1. The graphs revealed that the 

impact of oil price shocks on innovations in the 

exchange rate though minima (zero) in the first 

forecast periods became positive between the second 

and third periods and did not die out in the long run. 

While the impact of The impact of exchange rate 

movement on its own innovations was very high in 
the first forecast and horizon but declined a little 

between the third forecast periods and did not die out 

in the long The impact of oil price shocks on its own 

innovations was very high in the first forecast and 

horizon but declined a little between the third forecast 

periods and did not die out in the long run. Also the 

impact of exchange rate on innovations in oil price 

shock though negative in the first forecast through the 

third periods became positive steadily increase at the 

fifth periods and did not die out in the long run. The 

implication these is that factors which influence the 
fluctuations of oil prices are beyond the control of the 

Nigerian economic policy makers and these factors 

affecting oil prices invariably move exchange rate in 

undesired direction through external sector channels. 

The result in table 6  which shows REXCHR forecast 

error variance decomposition which measures the 

percentage of the forecast error variance of REXCHR 

that is explained by own and innovations in other 

variables over the forecast horizon. The results shows 

that in the first forecast horizon 97.19 percent of the 

forecast variance is explained by own innovation. 

However in the long – run, own innovations declined 
gradually and explained 87.35 percent in the tenth 

horizon. Oil price shock explained variance in real 

exchange rate in the long – run (12.64 percent). This 

is an indication that an increase in real oil price 

volatility leads to increase in real exchange rate 

volatility which has harmful effects on trade. 

 

CONCLUSION AND RECOMMENDATIONS 

 

This paper is aimed to determine the impact of oil 

price fluctuation on real exchange rate in Nigeria 
using a small scale vector autoregressive (VAR) 

model to analysis the impact and ascertain the 

relationship between oil price shocks and exchange 

rate in Nigeria. The results of this study shows that 

oil price exert a significant influence on real 

exchange rate given that a proportionate change in oil 

price will lead to a more than proportionate change in 

exchange rate volatility. This implies that an increase 

in real oil price volatility leads to increase in real 

exchange rate volatility which has harmful effects on 

trade. The results revealed a bi-directional causality 

between oil price and real exchange rate. This study 

therefore recommends that Nigerian government  

should ensure that policies that are geared toward 
stabilizing fluctuations in real exchange rate are 

implemented knowing that oil price shocks has a 

strong relationship with exchange rate. 
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Source: Author’s computation 

Table 1: Phillip-Perron Unit Root Test 

 

 
* 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 criterion HQ: Hannan-Quinn information criterion 

Source: Author’s computation 

Table 2: VAR Lag Order Selection Criteria 

 

 
No root lies outside the unit circle. 

VAR satisfies the stability condition. 

Source: Author’s computation 

Table 3: Roots of Characteristic Polynomial 

 
Probs from chi-square with 4 df. 

Source: Author’s computation 

Table 4: VAR Residual Serial Correlation LM Tests 
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Source: Author’s computation 

Table 5: VAR Gramger Causality/Block Exogeneity Wald Test 

 

 
Table 6: Forecast Error Variance Decomposition 

Source: Author’s computation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 


