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Abstract

Previous empirical literature on the oil price shocks—macroeconomy relationship was hinged on the
implicit premise that oil price shocks originated exclusively from exogenous supply shock to the crude
oil market. Recent research by Kilian (2009) shows that oil price shocks are endogenous outcomes
of the underlying demand and supply shocks in the crude oil market. Based on a two-stage approach,
this article investigates the effects of demand and supply shocks in the crude oil market on Nigeria’s
macroeconomy for the period 1986-201 1. Using a structural vector autoregressive (SVAR) model, oil
price shocks are disentangle into three components: oil supply shocks, aggregate demand shocks and
oil-specific demand shocks. The three shocks are recovered in the first analysis and conditioned on
selected macroeconomic variables within a YAR framework in the second stage. The impulse response
analysis shows that the macroeconomic aggregates are associated with different response pattern to
each type of oil price shocks. However, their relative importance shows marginal effects.
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Introduction E

Over the past decade, oil prices have shown a wide volatility prompting deeper investigation into the
dvnamics of the crude oil market. the nature and impact of oil price shocks on the macroeconony among
economists. Recent development in the crude oil market especially the increased demand for oil from
emerging economies, such as, China and India, has led researchers, such as, Hamilton (2009a. 2009b)
and Kilian (2009). to suggest that unexpected oil price hikes may not necessarily be due to exogenous
political events which affects the supply side of the market but could also be demand driven. The surge
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in oil prices since early 2000 has been demonstrated to be driven primarily by shocks to the demand
. side_of the crude oil market espeu'illy with limited increase in crude oil production and the declining
importance of the Organization of the Permleum ‘Expor ting Countries (OPEC) as a cartel within the
international oil market.

Previous literature o the oil pn:.e shocks—-macroeconomv relationship had concentrated on the hneu
and asynunetric 11mdels of oil price shocks which rested on the premise that oil price shocks originated
exclusively from the exogenous supply 31de of the crude oil market. With the decline in the importance
of Hamilton’s (1983) linear impact model ‘Mork (1989) Lee, Ni and Ratti (1995) and Haniilton (1996)
proposed alternative measures-of oil price transformation that introduced asynunetries ito the trans-
mission models of oil price shocks. Unlike in standard models of oil price shock transmissions in which
the response of macroeconomic aggregates would be identical for both negative and positive o1l price
changes, asymmetries tend to amplify and dampen the response of macroeconomic aggregates to oil
price increase and decrease, respectively. due to the complementary 1nech:1msms of discretionary
income, uncertainty and reallocation effects (Kilian, 2010).

The low explanatory power of the asymmetric models coupled with the declining importance of oil
price shocks since the late 1980s has led Kilian (2009) to criticize the implicit assumption of exogenous
oil price shocks. This conventional approach fails to account for possible reverse causality from macro-
economic aggregates to oil prices and that oil price changes are deeper outcomes of both demand and
supply conditions in the crude oil market. Kilian’s (2009) analysis shows that the origin and impact of
oil price shocks depend on the underlying source of oil-demand shock and oil-supply shock (OSS) in
the crude oil market. Kilian (2009) accounts for theséj'problems by developing a model of the global
crude oil market using vector autorégression (VAR) model with three variables: the oil supply. the real
oil price and an index of global economic activityo proxy for the global demand for industial com-
modities, and further identifies based on a recursive structure, three types of oil price shocks. namely,
0SS, aggregate demand shock (ADS) and oil-specific demrand shock (OSDS). The distinction between
oil-demand and OSSs provides a framework for analysing the endogenous character of oil price shocks
which may have different unphcatmns for macroeconomic aggregates as shown by Kilian (2009) in his
senunal work on the US economy. : -

This article pioneers the first analysis of the oil price shocks—-nmmoeconmn}' relationship that accounts

for the endogeneity of oil price shocks based on its underlying source of oil-demand shock and OSS
within the global crude oil market on Nigeria, an oil-exporting country. Following Kilian (2009) and
Kilian, Rebucci and Spatafora (2009), a two-stage approach is employed to disentangle the three types
of oil price shocks aud their effects conditioned on selected macroeconomic variables for the Nigeria
economry during the period 19862011, Impulse response functions and variance decomposition analysis
15 used to trace the response pattern i;_)f the selected macroeconomic variables to each type of oil price
shocks and their relative importance, respectively. Like Kilian (2009), our analysis hopes to offer insight
into how oil price changes induced by its underlying source may have different effects on Nigeria's
macroeconomy. The lmiqueucss of the Nigerian economy is because she doubles as both an o1l exporter
and importer. Oil Eenerﬂres more than'00 per cent of her earnings with the bndgemr} process conditioned
oii‘the prevailing oil price in the crude; '0il market. In ‘addition, the country imports refined petroleum
products to augment c}omestlc pr OdllC".tg{l from?f@ur ,refmm ies which are in a dilapidated state. As such,
her ﬁsc&l acmrmes and econmmc m hagé 'ngems ’bjé’ct to the vagaries of the crude oil market.
; secétion *Oil Price Shocks and the Macroeconomy:
‘Far? eS ‘@ .'téiénlle on the oil price shocks-macroeconomy
1elatmuship The:- section ‘Ecox;ometnc Methodology and Data’ describes the methodology and data
employed for the anaivms The:section Esnmanon Results’ reports the estumation results and discussion
~and finally the secnou Conclusmn
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Oil Price Shocks and the Macfdetondmy: The Literature So Far

Since the oil price shocks of 1970s, a preponderance of literature has mvestgated the impact of o1l price
shocks on the macroeconomy. Recent oil price hikes since 2000 have further deepen the discourse among
economists from both theoretical and empirical angles on the relationship between oil prices and the
macroeconomy. As a basic input in the production process, crude oil plays an important role in the world
economy. However, changes in oil prices may exert considerable influence on the macroecononyy with
a slowdown in economic growth and inflation as two inevitable outcomes. Theoretically, oil prices
shocks can influence macroeconomic activities through both the supply and demand transmission chan-
nels (see Brown & Yucel, 2003; Cologni & Manera, 2008; Tang, Wu & Zhang, 2010). On the supply
side, oil price shocks increases the marginal cost of production leading to a reduction in capacity utiliza-
tion and production. The increased production cost dampens investment expenditure via the uncertainty
channel and consumption demand falls following an increase in the product prices. In addition. ol price
shocks tend to worsen the terms of trade of oil-importing countries while transferring wealth in the form
of oil receipts to oil-exporting countries, hence the reasoning that oil price shocks may have hetero-
geneous impact on the economies of oil-importing and oil-exporting countries (see Bjornland. 2009).

Hamilton (1983) pioneered the first research work on the impact of oil price shocks on the macro-
economy in which he demonstrated that oil price shocks preceded all except one of the recessions expe-
rienced by the US economy. In the aftermath. the oil price shocks and macroeconomy literature have
witnessed an exponential growth in researches for both oil-importing and oil-exporting countries.'
So far. the core of empirical literature investigating the relationship between oil price shocks and the
macroeconomy has focused on the linear and non-linear or symunetric and asynunetiic effects of o1l price
shocks and the adoption of appropriate monetary policies in coping with the oil shocks (Tang et al.,
2010). The maintained assumption in the literature has been to treat oil price shocks as an outcome
of exogenous OSSs froni the crude oil maﬂ\et triggered by political events or wars especially in the
Middle East. ; ;

By the mid-1980s, Hamilton’s (1983) linear negative oil price shocks and macroeconomy relationship
had lost its significance. The decline in oil prices during this period had positive effects on macro-
economic activities in contrast to the predictions of the linear oil price shocks model. This meant a
re-validation of the oil price shocks and macroeconomy relationship using alternative econometric
specification. An extension of the lingar oil price shock models was later introduced by Mork (1939).
Lee et al. (1995) and Hamilron (1996):with emphasis on the non-linear transformation of oil prices.
At first, Mork (1989) proposed the :.epm_atmn of oil prices into two separate variables capturing ncreases
and decreases in oil prices for possible asynunetric responses of macroecoroniic aggregates to oil price
shocks. Lee et al. (1995) in their analysis took into account the volatility of oil prices by reflecting on
both the unanticipated component of real oil price movement and the time-varying conditional vartance
of oil price forecasts using the generalized autoregressive heteroskedasticity (GARCH) model. Hanulton
(1996) later proposed an alternative non-linear specification that considered the net increase in o1l prices
overthe last year on the premise that observed oil price increases were corrections to mitial declines.

Recent empirical literature is dominated by studies that attempt to model the asymmetries in the o1l
price ':lloclv.ﬂnacmecofmnl} relationship. (see e.g., Davis & Haltiwanger, 2001; Du. He & Wei, 2010
Hamilton, 2003; Lardic ‘& Mignon, 2006 Lee: et zﬂ 19%) For instance, Lardic and \hmmn (2006)
stuclied the relationship bet\\ een oil prices *md econotnic activities in 12 European countr ies. They found
the relationship to be asymmetnc that is, rising oil puces retard macroecononiic activities more than it
is stimulated by falling oil prices. Du et al: (”’OIO) 111\'esntrat = the linear and nou-linear impact of oil
price shocks on China’s macmeccsuomy They found a positive correlation between oil prices and China’s
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macroeconomic activities proxied by real output and conswumner prices using the linear model. whereas
the non-linear models showed that oil price shocks have an asyinmetric impact of’ China’s real output
with the three non-lmear oil price transformation having different magnitudes, The asynunetric impact
of 01l price shocks has also been investigated with particular reterence to Nigeria (see, e.g.. Akpai. 2009;
Chuku, 2012; Iwayenu & Fowowe, 2011; Olomola & Adejnmo. 2006). The main advantage of the
asymumetric oil price shock models as argued by Kilian (2010} is that researchers need not take a stand
on the mechanism generating the asymunetric response to oil price shocks. hence the paucity of an
explicit theoretical justification for the asymunetric impact of oil price shocks. To wit. only the so-called
dispersion hvporiesis of Lilien (1982) provides an economic justification i the literature for the
asynunetries in the oil price—macroeconomy relationship. The argument is hinged on the adjusunent cost
induced by sectoral reallocation of resources following a change i oil prices. For instance, an oil price
increase (decrease) causes a contraction (expansion) in the aggregate output of sectors that ntlizes oil
in the production process and further generates an expansion (contraction) of energy-efficient sectors
relative to energy-intensive sectors. The cost of sectoral reallocation of resources between energy-
efficient and energy-intensive sectors leads to a reduction 1 aggregate output,

However, the asymmetric models of oil price shocks have not been spared from criticism. Kilian and
Vigfusson (2009) show that the asynunetric models of o1l price shocks transmission were misspecified
resulting in spurious and inconsistent parameter estimates without statistical significance.” The low
explanatory power of the asymmetric models coupled with the declining mnportance of a1l price shocks
since the late 1980s has been linked to the implicit premise that oil price shocks are exogenous with
respect to the global economy (Kilian. 2009, 2010). Existing studies (see. e.g., Barsky & Kilian, 2002,
2004; Hamilton, 2008 Kilian, 2008) argue that the same economic shocks that drive macroecononiic
aggregates may likewise dirive o1l prices, thus making it impossible to separate reverse causality. The
premise that o1l price changes originate exclusively from exogenous supply shocks in the crude oil
market provides a partial and mcomplete freatment of the determination of o1l price shocks. Studies by
Hanulton (2009a. 2009b) and Kilian (2009) have shown that changes in oil prices originate not solely
from the supply side of the crude o1l market but also from the demand side. The emphasis on the demand-
side conditions of the crude oil market underscores the relative importance of different oil-demand
shocks which could be speculative in nature or traceable to fluctuations in the global business cycle
(Kilian. 2009, 2010). Therefore, changes in oil prices are induced by a combination of oil-demand shock
and OSS in the crude oil market with different effects on real oil prices and the macroeconomy. In other
words. o1l price shocks are better l;lllgiiél"sfood:ﬁ"b'r};"': tracing its source of origin based on the underlving
economic conditions within the crude ¢tl market.

In modelling the endogenous character of oil price determination. Kilian (2009) develops a model
of the global crude oil market that accounts for the underlying sowrce of oil-demand shock and OSS
which allows one 10 assess the relative contribution of each tvpe of otl price shocks to the variation in oil
prices and macroeconomic aggregates. Kilian (2009) decomposes oil price shocks mto three types.
namely. OSSs which are dnven by disruptions i global oil production. ADSs induced by global expan-
siun in economic activities. such as. mcreased demand for industnalized conunodities and crude oil. and
oil-specific (precautionary) demand shocks which represents an expectation-driven shock induced by
uncertainty over the future availability of crude oil supplies. Using this methodological framework.
Kilian (2009) has shown that depending on the underlying source of oil price shocks. the effects of
demand and supply shocks in the crude oil market are qualitatively and quantitatively different on US
macroeconomic aggregates. Extensions of this model and similar frameworks that distinguish between
oll-demand and supply shocks can be found m Kilian et al. (2009), Kilian and Park (2009). Aspergis and
Miller (2009). Lippi and Nobili (2009), Peersman and von Robays (2009, 2012) and Baumeister and
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Peersman (2009) for developed econonues and Effiong (2014) for a developing economy. such as.
Nigeria, within the context of oil price shocks and stock market relationship.

With the shift in focus in the current literature from the linear and asynumetric models which rested
on the exogeneity assumption of oil price shocks to an endogenous framework for oil price shocks
determination associated with the underlying source of oil-supply and demand shocks in the crude oil
market, this article investigates the dynamic effects of each type of oil price shocks on Nigeria's
macroeconomy in the same spirit as Kilian (2009).

Econometric Methodology and Data

Following Kilian (2009) and Kilian et al. (2009). a two-stage approach is.adopted to disentangle the
effects of the demand and supply components of the oil price shocks on Nigeria’s macroeconomy. First,
the oil-demand and supply shocks are identified using a recursive (Cholesky) identification scheme.
Once the oil market shocks are recovered from the first stage, it is then conditioned on selected
macroeconomic variables within a VAR framework to assess their response pattern and the relative
importance of each oil price shocks (including their cumulative effects) in explaining the fluctuations in
the macroeconomic aggregates over time. In the second stage. the structural o1l market shocks are treated
as predetermined.

The starung point of the analysis is the estimation of a structural VAR model using monthly data for
the vector of time series v, consisting of global oil production. detrended measure of global real economic
activity and the real price of crude oil. The structural VAR model representation is given as:

p
Ay, =c+ EA,)*,_‘ + £, (1)
i=1
where £ denotes the vector of senially and mutually uncorrelated structural shocks and y, = [oilprod,
gea, roilp ] is a vector of endogenous variables. The structural shocks, e, is derived by imposing an
exclusion restrictions on 4! such that e, = A;' €, This gives a recursively identified model as follows:

)i"”,l)"ml ~eidi siepipy shn
il 4y 0 0 &
@, = L"gju = (’2] 023 0 Egi;grcyuu' demanet shock (2 )
E _r-"';i"": (1) Chy 3y Etj’:l g if i sl macined shogh

From (2). Kilian (2009) decomposes oil price fluctuations into three structural shocks: ‘O8Ss” to capture
global supply of crude oil: *ADSs’ capturing inmovations to global economic activity due to increased
global demand for all industrial commodities: and ‘OSDSs’ to capture precautionary demand for crude
o1l that reflects concern about furure shortfalls in oil supply The error decomposition structure in (2) 1s
bascd on three assumptions of exclusion restrictions (see Kilian, 2009). First, OSSs are exogenously
determined and therefore do not response to the other shocks—ADSs and OSDSs. Such shocks are
driven by oil production disruptions caused by military and political conflicts or adjustment in the pro-
duction quota as determined by OPEC’s monopoly of the crude o1l markets. Therefore. oil-producing
countries will respond with a lag to demand shocks given the high cost of oil production adjustiient and
uncertainty in the crude oil market. Second, the global real economic activity responds mmmediately to
OSSs whale it reacts sluggishly (more than a month) to other oil-specific shocks. Disruptions in crude oil
supply have significant impacts on global econoniic activity (see. e.g.. Hanmilton. 1983: Kilian, 2009),
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whereas it lags behind to oil: price changes as discussed by Kilian (2009). Lastly, shocks to oil
prices (oil-specific shocks) thatare not driven by oil supply and ADSs are explained by the precautionary
motives for oil demand, which is. induced by uncertainty in the availability of future supply of crude oil.

The resulting crude oil market shocks are captured in the wvector ., =[£085 £485 g0s0S| where
EFS £405 £OSE deiote OSSs, ADSs and OSDSs, respectively. and are mutually correlated. Since our
selected macroeconomic variables are available in quarterly frequency. the monthly structural oil market
shocks are converted to quarterly series by averaging them. By temporal aggeregation, the crude oil
markets shocks need not be orthogonal or serially correlated. Therefore. the .Y, vector can, for practical
analysis, be composed of stuctural erude oil market shocks. In the second stage. the dynamic effects of
the three crude oil market shocks are conditioned on selected macroeconomic variables within a VAR
model framework which has the following general representation.

iy Ay i
=e ¢ A(L) + B (3)
}.’ Y’ :['/(Y

i =i

where X, denotes a vector of the structural oil market shocks while ¥ contains selected macroeconomic
variables, such as, real gross domestic product (GDP) (rgdp), consumier price index (cpi) and real
exchange rate (rer). ¢ and A(L) are matrices of constants and: polynomial in the lag operator L. respec-
tively, while B is the contemporaneous matrix of the vector of error terms X amd MY

For the purpose of analysis, this study uses a combination of monthly and quarterly data collected
during the period 1986-2011. The choice of the sample period is hinge on data availability of selected
series i the required frequency. and the observation of a structural break in the oil market dynamics in
the mid-1980s following the collapse of the OPEC cartel and the start of the Great Moderation { Peersman
& van Robays. 2012). In the first stage of the analysis, oil-demand and supply shocks are disentangled
using monthly data on global oil production in levels, the global real economic activiry and real oil
prices. OSSs capture ynpredictable innovations in global oil production levels. Glabal oil production
data over the period of 1986:1-1993:12 are taken from Hamilton (2009b),* and the remaining updated
from the US Energy Information Agency (EIA) database which defines global oil supply as cude oil
mchuding lease condensate.

Recent hike 1n oil prices has been linked to a strong and an increasing global demand for crude oil
particularly from emerging market economies. such as. China and India. Following Kilian (2009). the
ctfects of global demand on oil price shocks are accounted for by including an index of global real eco-
nomic activity as a proxy for global demand for industrial commodities. The index is based on dry cargo
single voyage ocean freight rates of different commodities: gram, oilseeds, coal. iron ore, fertilizer and
scrap metal. It captures the shifts i the demand for global mdustrial conunodiiies in the world market.
The mdex is deflated by the US consumer price index and is linearly detrended to remove the effects of
technological advances 1 ship-building and other long-term trends in the demand for sea transport.
Therefore. the detrended index captures the cyclical variations in ocean freight rates. Kilian (2009) pro-
vides a detailed dlstIlS’»lOl] on the con;fmchon 0% the mde\ which 1s also available for download from
his hOmepae)e v b ‘

Oil prices are measured 1 dollarc. per hanel using the spot prices for the Nigerian bonny light crude
o1l as a proxy for world oil puus Oil, prices are deflated by the US consumer price index to reflect real
oil prices. The selected 11]duoenonomm variables mclude the real gross domestic output. consumer price
index and real exchanee rate.” All numbleg are transformed into their logarithm form.

The data on the Nigenan bonny light erude oil spot prices are available from the 2012 OPEC
Annual Statistical Bulletin, The US and Nigeria consumer price idices were obramed from the IMF
(International Monetary Fund) International Financial Sratistics database. The real GDP and nominal
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exchange rate (naira-dollar rates) are available from the Christian Broadcasting Network (CBN)
Statistical Bulletin. Figure 1 shows the plots of the selected variables in their logarithm form: global
oil production (eilprod). index of real global economic activity {gea). Nigerian bonny light crude
oil prices (0ilp), Nigerian consumer price index (cpi), real naira-dollar exchange rate (rer) and the real

GDP

(rgdp).
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Estimation ResuEts

Unit Roots and Comtegmtron Test

The first step in the r,mpmcal analysis is to coufmn the stationarity properties of the selected tune
series through unit roots test. For this purpose. the null hypotliesis of non-stationary variables 1s tested
against the alternative hypothesis of stationary variables using the augmented Dickey—Fuller (ADF) test
(Dickey & Fuller. 1979) ”md Phlﬂ]p\—PﬁllOH (PP) test (Phillips & Perron. 1988) with the 1mhmou of
a constant and time trend in the regression. Table 1 presents a swmnmary of the unit roots results for
each variable.

For the variables that characterize the crude_oil market—global oil production. index of real global
economic activity and real oil prices-—the null hypothesis of unit roots 1s rejected for the natural
logarithm of global oil production (eilprod) and index global econonuc activity (gea) but cannot be
rejected for the real o1l prices (roifp) at conventional levels. By mmplication. estumating the structural
VAR model in (2) using the crude_oil markert variables at levels would mean mcorporating variables
with inconsistent time-series properties. To circumvent this problem, the cointegration methodology of
Johansen and Juselius (1990) is employed to test for the presence of possible long-run relationship for
the crude oil market variables. The outcome of the cointegration test offers an insight in determining
whether to estimate the structural VAR in levels with non-stationary variables, first differenced with
stationary variables or in a VAR with an error-correction component. Table 2 reports the cointegration

Table 1. Unit Roots Test

Level 5 First Difference

Variables

oifprod
gea
roilp
rgdp -1.2249
cpi —-1.0118
rer —-2.7240
£0s5 -3.24 -‘H“
£ADs i

E-OSDS

Source: Authors’ computation.
Notes: * #* and ** denote significance at 10 per cent. 5 per cent and | per cent, respectively.

Table 2. Johansen Cointegration Test

Null Hypotheses  Eigen Value o Cfitical Value (5%) A Critical Value (5%)
r=0 0045727 ' .24.39308 . 29.79707 14.3694 1 2113162
r< 0027167 (1002367 11549471 8.455581 14.26460

FEED , d."ooseas _ 1568093 © 1 3.841466 | 568093 3.841466

Sourcet Authars’ computation. :
Notes: rindicates the number of commnzatmg ‘vectar. Cr, lucal values are from MacKineon, Haug and Michelis (1999) p-valu
at 5 per cent m;.,mﬂcanc« level.
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test with both trace and maximum-eigen value statistics indicating the absence of a lang-run relationship
among the variables in the crude oil market. Given the absence of a cointegration relationship. the struc-
tural VAR model in (2) can be estimated by using the crude oil market variables in their stationary form
(i.e.. first difference) for which the null hypothesis of unit roots is rejected for all variables (see Table 1).
Hence, consistency in the time-series properties of the variables is achieved with correct specification of
the three-variable structural VAR model in (2) for the éi“ude oil market.

Further, the structura] VAR ‘model is estimated with a lag length of four selected based on the Akailke
Information Criterion and the resulting orthor:ouahze sh‘ucnudl crucle o1l market shocks recovered in
‘the first stage of the analysis are converted from mioiithly to quarterly series by averaging. As mentioned
earlier, the three crude oil market shocks represents the underlying source of oil price shocks, namely.
OSSs (£9%9), ADSs (£%P%) and OSDSs (£9°%). The stationarity properties of each oil price shocks as
contained in Table 1 indicate their stationarity at levels which means they are 7(0).

For the macroeconomic variables. except the real gross domestic output for which the null hypothesis
of the PP test is rejected at levels. the null hypothesis of a unit roots caunot be rejected for consumer price
index and real exchange rates. However. their first difference becomes stationary both with the real gross
domestic output (see Table 1). To avoid inconsistent time-series properties in the second stage of the
analysis between the crude oil market shocks and the macroeconomic variables, the latter are freated
their first differences which 1s actually the growth rate. In the tolloumu analysis, the macroeconomic

variables are expressed i thew growth rate.

Granger Causality Test

The Granger causality test offers insight into the causal relationships between variables particularly the
hkelihood of each variable forecasting the future values of other variables tn a system. The Granger
causality test i1s employed to investigate the causality of the three crude oil market shocks on the growth
rates of real gross domestic output, consumer price index and real exchange rates. Table 3 reports the
results of the Granger causality test. :

To wit. the Granger causality test results show that for the growth rates of the real gross domestic
output and consumer prices. none of either macroeconomue variable is Granger caused by the three
oil price shocks. In other words. the null hypothesis of no causality from the crude _oil market shocks to
the each of the macroeconomic variables cannot be rejected ar conventional levels of testing. For the
real exchange rates. Granger causality runs only from the ADSs and not the OSS and OSDS. Overall.
the findings suggest that o1l price shocks do not Granger-cause most of the macroeconomic variables in
the Nigenan economy. Thus. irespective of the origin of oil price shocks. the Nigerian macroeconomy
is unlikely 1o be affected significanily. These results are consistent with previous studies using both

Takle 3. Granger Causalityszest

4

Variables . | g#os £Usus

redp 11 05128 [0.6744] 0.8182 [0.4870]
g :

cpi Gt 137946 [0.1536) 0.1342 [0.9394]
rer 57 : :3:2‘5554 [0.0242] 0.7367 [0.5327]

Source: Authors’ computatton o ; :
Notes: The values are chi- -square (Waid? test’ amstlcs whlle shose in bmtkets are p-values. Lag length of two is used. The
macroeconomic vamblc.. 1r'@ in: them, gr cwth rate (first differenc d) form. #* indicares significance at S per cent level.
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linear and non-linear oil price specification measures to analyze the impact of oil price shocks on the
Nigerian economy (see Chuku. 2012: Iwayemi & Fawowe. 2011).

The Granger causality test above does not show the sign relationship (or response pattern) of the
macroeconomic variables and their relative vanability to each of the o1l price shocks. This information
can only be provided by the impulse response and variance decomposition analysis. respectively. Hence.
for the second stage of the analysis. the impact of the three oil market shocks on the Nigerian macro-
economic variables 1s mvestigated using impulse response functions and variance decomposition.

Impulse Response Analysis

In the second stage of the analysis. each of the macroeconomic variables is treated as the dependent vari-
ables. Although the VAR framework treats all variables as being endogenous in the systeni the umpulse
response and variance decomposition analysis are sensitive to the ordering of the variables. Therefore.
the three oil price shocks—OSS. ADS and OSDS—are placed first before €ach of the macroeconomic
variables. The unpulse response functions traces out the response of each of the macroeconomic varia-
bles to the underlying source of oil price shocks. Figure 2 reports the results of the impulse response
analysis estimated from the VAR model in (3). Anoptimal lag of four is selected by the Akaike Information
Criterion. The nomenclature for the macroeconomic variables remains the same but expressed i their
growth rates (first difference). while OSS. ADS and OSDS denote the oil-supply shock. aggregate
demand shock and oil-specific demand shock. respectively. in the crude oil marketr. As expected. each of
the macroeconomic variables has different response pattern associated with the underlying demand and
supply shocks in the crude oil market.

The response of real domestic output to a one-time OSS is negative in the first two quarters. This
implies that an OSS originating from the supply side of the crude oil market causes a fall in output in the
Nigerian economy. This is in contrast to the theory that suggests an expansion 1 econoiuic actvity for
oil-exporting country following an oil price shock through the wealth transfer transmission channel. The
subsequent response pattern takes a positive zigzag shape after the second quarter. An unanticipated
ADS caused by global expansion in economic activity also precipitates a fall in the real output in the first
three quarters, followed by an increase afterwards. However, the response pattern maintains a zigzag
shape as in the case of the OSS but with a net negative effect on the real output. For the OSDS mduced
by uncertainty in the availability of future supply of crude oil. the real output shows an inunediate
posifive but short-lived response within the first two quarters and thereafter declines with a net negative
effect all through the time horizon. In terms of significance. the response of real output of each of
the three oil price shocks is statistically insignificant which suggest that urespective of the origin of
oil price shocks. the real domestic output of the Nigerian economy remains unaftected. This result 1s
largely unexpected especially for oil-exporting countries. such as. Nigeria. which depends on her
oil sector as a major source of foreign exchange earmings. This finding 1s consistent with previous

etvidence by Iwayemi and Fowowe (2011) and Chuku (2012). However. an explanation could be that
the positive effects of'an oil price shocks may be considerably eliminated since the country also depends
on the importation of refined oil pmchua for domestic conswmption.

Considering the consumer price level. an OSS causes a partially significant tmd gradual decline in
price level all through the time horizon. I\Iﬁ'dll\\.hll:, an ADS has an inunediate positive though partially

significant effect on the consumer price level vis-a-vis the inflation level in the economy. However, 1n
the case of an OSDS., thie consumer price 1&\ el fesponds positively from the fourth quarter after an initial
flat response. For thc real n,\clmnwe mte an ()SS causes a mild increase in real exchange within the first
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mwo quarters. It declines afterwards to the fourth quarter before reversing upwards. The response pattern
of the real exchange rate all through the time horizon is however not significantly different fromn zero.
Meanwhile. an ADS to the real exchange rate precipitate has a partially significant nezative effect on the
real exchange rate with a gradual decline all through the time horizon. whereas the comresponding
response of the real exchange rate to an OSDS is completely flat through the time horizon.

In all, the impulse response analysis results can be summarized as follows. First. both OSS and ADS
cause temporary decline in real output while the oil-specific demand has a mild positive effect on real
output with all three o1l market shocks being msignificantly different from zero. This reaitirms the
earlier Granger causality tests which suggest that crude oil market shocks do not cause or precede real
output in the Nigerian economy. Second. the consumer price level responds negatively. positively and

Response of RGDP to OSS Response of RGDP to ADS Response of RGDP to OSDS
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Figure 2. Accumulated Impulse Responses of Macroeconomic Variables to Crude Qil Market Shocks

Source: Authors' computation.
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flat to the OSS. ADS and OSDS. respectively. Only, the aggregate demand stimulates an increase in
inflation levels. This result seems puzzling considering the fact that the pricing mechanism of the refined
petroleum products is regulated by gzovemment through heavy subsidization of imported petrolenm
products. Therefore. a transmission of higher oil prices to domestic petrolenm prices is unlikely to
exist (Iwayemi & Fowowe. 20113 Third. the real exchange rate is insignificantly different from zero in
its response to both OSS and OSDS but declines with an ADS, thereby indicating a depreciation of
the exchange rate in contradiction to a possible appreciation during an oil price hike. Lastly and very
important is that each demand and supply shocks affects the macroeconomic variables differently in
terins of their response pattem.

Variance Decomposition .

The impulse responses in Figure 2 basically illustrate the impact of a one-time demand and supply
shiock on each of the macroeconomic variables under consideration. However, the relative importance of
the each of the oil market shocks during the sample period in understanding the fluctuations m each
of the macroeconomic variables in the Nigerian economy 1s captured using variance decomposition
analysis. Table 4 summanizes the variance decomposition 1'esulf<; for each of the macroeconomic
variables in the Nigerian economy over selected time horizons (1. 5. 10, 15, 20, 25 quarters).

In cumulative terms. the variance decomposition results show lhat oil price shocks have a marginal
contribution to the fluctuations of the real domestic output, consumer price level and real exchange
rate over the sample period. Oil price shocks explain abour 0.2 per cent, 9 per cent and 1 per cent of the
variations in the real outpur levels. consumer price level and real exchange rate. respectively. within the
" first quarter. This suggests that oil price shocks are incompletely transmitted to the Nigenau econony

with delayed response by her macroeconomic indicators due to stickiness and hysteresis. The petroleum
products market in Nigeria 1s highly regulated by government and coupled with the presence of sunk
costs (such as. marketing and distribution) compelled the adoption of ad hoc pricing policies. Such
pricing behaviour precludes a pass-through to the consumer irrespective of the variation m oil prices at
the international oil market. However. the contributions of oil price shocks tend to increase as the tiune
horizon lengthens. In the long term (over 23 quarters). the variation in real outpuf levels. consumer price
levels and real exchange rate explained by oil price shocks are approximately 22 per cent, 20 per cent
and 17 per cent. respectively. As a caveal. the cumulative contriburion of o1l price shocks should not be
interpreted as the percentage for which it accounts for the fluctuations in the macroeconomic variables
in the Nigerian economy. Rather. since oil price shocks are triggered by demaud and supply shocks
which are unlikely to occur simultaneously, if 1s expc;dlent to shift focus to the relative importance of
each of the crude oil market shocks on the Nigerian economy through the fluctuations m the real domes-
tic output. consumer price level and real exchange ratesii
Considering the relative uupmﬂnw of each of the crivde o1l market shocks. Table 4 shows that each
~oil:shock contribures little to'the fluctuations in the macroeconomic variables with some stability 1n the
long term. For mstance, O\‘% ADS and OSDS o' saverage explain approxunately 6 per cent, 14 per cent
and 4 per cent of [hb ﬂucmauom i the real ou{put respectively. In the case of consumer price levels,
10 per eent, 9 per c:.m ‘and 2 per cent on average of its fluctuations are explained by each of the three
oil market shocks. wliile 6 per cent; 10 per cent and 2 per cent are explained for the real exchange rates
fluctuation. Although each ol mm}gd shocks: (.uumbutc marginally to the fluctuations m the macro-
economic variables. 1t can be observed ihaI both 0SS and ADS are dominant and relatively umportant
more than the OSDS.: ,
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Table 4. Varamnce Desmmpesition of Crude_Oil Market Shocks
Quarters s efes 2205 Total
Decomposmon o

| BO0I2 0.0810 0.0849 0.1673

5 3.7325 7.0175 3.4988 14.2488
10 S3451 11.7749 3.4988 20.6188
15 55412 12.3778 3.7863 21.7053
20 59497 13.8563 3.5088 23.3148
25 5.6875 13.2234 3.0603 21.9712
Decomposioom ¢

| 74418 1.5546 0.0001 8.9965

5 B8719 6.0241 1.0522 15.9482
10 91830 8.3908 1..5259 19.0997
k5 5.1423 8.8706 1.5921 19.6050
20 9.1132 8.9470 1.6121 19.6723
25 3.1051 8.9651 1.6180 19.6882
Decomposition o

| 0.1912 0.4675 0.2644 0.9231

5 54397 9.3304 0.8328 15.6029
10 5.9657 95772 |.1205 16.6634
15 5.9939 9.57473 |.1298 16.7010
20 5.9965 95773 11301 16.7049
25 5.9966 95774 11312 16.7052

Source: Autihors” conmpuese

Conclusion

e O = efizcts of oil price shocks on macroecononiic activities has relied on the

e changes originate from the exogenous supply side of the crude oil

market. Howesex. Kilam (2009) documents that depending on the origin of oil price shocks, oil prices
react in a duffeye Y 0 ;_-;:umml and supply shocks in ways that explains the declining impor-
tance of cal punoe ci= simce the mud-1980s. Hence, o1l price fluctuations depend on its underlying
source of dermamd aumd ol shocks 1 the crude o1l market whicli may have different implications for
macroecomomms assre=zaiss. Following Kilian's (2009): seminal work on disentangling the effects of
demand and smpy socks m the crude oil market on the US economy. this article adopted the same
methodolozacal Sz _Q-_' o pimicle the first examination of the oil price shocks—macroeconomy
16- _---'.s--_'_ m Niesemz with the focus on the origin of il price shocks. A two-stage approach is employed

twpes of o:l price shocks—O0SS, ADS and QOSDS—are identified within a recursive struc-
et ‘.,.i.;hmd on selected macroeconomic variables in the Nigerian economy for

The summary of Tmdmegs 1s as follows: Furst. the Granger causality test shows that with the exception

f the ADSs thar Granger-cause the real exchange rate, the three types of oil price shocks do not Granger-
cause real domesnc output. consumer price level and real exchange rates in the Nigerian economy.
Therefore. the Nigeman macroeconomy is unlikely to be significantly affected by the origin of oil price
shocks. Secomd the mmpulse response analysis shows as expected that the source of demand and supply
shocks m the crmds oil market 1s bound to have different imiplications on Nigeria’s macroecononiic vari-

ables. An OSS canses a negative response from real domestic output and consumer price levels and a
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posatrve sespunse am e part of the real exchange rate within the first two quarters. For the ADS, real
domesiy ovmpmr amf s=al exchange rates experienced a net negative response, whereas consumer price
levels show @ sowliwsl morease throughout the time horizons. An OSDS generates a short-lived increase
m real Somuesme owrpar Sur 2 flat response from consumer price levels and real exchange rates within the
first o guamess aifoweh the consumer-price levels later increased mildly from the fourth quarter.
Lastiy dhe vempaes decomposition of the relative importance of each of the three types of oil price
shocks m e veraness = Nizena's macroeconomic variables over the sample period is marginal with
OSSs amd A0S feme 3 more donmunant source.

Onvzmall. suw smpuncal endence suggests that nrespective of the origin of o1l price shocks Nigeria’s
madroeonmue srmemmtes may not be substantially influenced. The small magnitude of the effects
of the coufe ol smar®er shocks on the macroeconomic variables is a clear indication of the incomplete
ransamssann of ol poce shocks to the Nigerian economy. Moreover, it means that macroecononiic activ-

L

=% 5o be deternuned by other factors (both economic and non-economici peculiar
o the oo - ooce. the unlization of o1l windfalls for the importation of refined petrolewn and
consammew @il prodimscts precludes the development of the productive capacity of the economy.
Hemoe die vl polnc dwecuive of efficient utilization of oil revenues for economic diversification is
C-EERSTT
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Notes

1. See Somimnd (209 for a review. Other research works include: Cologni and Manera (2008), Kilian (2008)
Py Safimy awf Bhcd 2.\-’) Tang et al. (2010). Du et al. (2010).

2 B ot Chmtwesonm 2009 tested the asymmetric response to oil price shocks for the United States and found

soadiewr=of stsesmcsl msignificance.
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