THE IMPACT OF VOLATILITY OF OIL PRICE ON THE ECONONMC GROWTH IN
SUB-SAHARAN AFRICA

Abstract

This study examines the impact of the volatilityailf price on economic growth in 20 sub-
Saharan African countries from the period of 19862 These countries were divided into
group A and group B. Group A consists of 10 oil @ting countries, while group B consists
of non oil exporting countries in sub-Saharan Adri€anel data were used for the analysis.
Panel Pooled OLS, panel Fixed Effect Model and @Gdized Method of Moment model
were employed in the estimation for both oil expaytand non-oil exporting countries. The
estimation of panel A model consisting of the aiberting countries shows that the volatility
of oil price has a positive and significance effeatthe economic growth of oil exporting
countries. The result of panel B consisting of mdnproducing countries shows that the
volatility of oil pricealso has a positive and insignificant impact omeoaic growth.
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1.0INTRODUCTION

The volatility of oil priceand its consequence on economic growth is an impbissue
confronting a growing number of world economieseTklationship between the oil prices
and the level of economic activity has been thgesilof debate for some time as this issue
has been extensively discussed in empirical liteeafor the past decades.

The earlier studies such as [1] and [2] concludhed inost economic recession experienced in
the past was preceded by a high increase in tlee pfioil. However, this notion weakened
over the years as later empirical studies show timatvolatility of oil price has a lesser
influence on economic output. Despite several @dtng lines of research to examine the
impact oil price on economic growth, the relatiapshetween the volatility of oil price and
economic growth is still controversial.

Even though many studies examining the relationbleippveen the oil prices and economic
growth are done, only a few studies have examihisdrélationship especially in sub-Saharan
Africa. In this regard, we will examine the impaaftthe volatility of oil price in 20 sub-
Saharan, African countrie¥hese 20 countries are divided into two groupsrasmA and
group B, the first group with 10 oil exporting cades and the latter with 10 oil importing
countries.

2.0 Overview of ail in sub-Saharan Africa

Africa’s oil history canbe linked to several decades a@ail production in Africa started in
the 1960s and has been increasing gradually siateperiod, except for a slowdown in the
early 1980s owing to the collapse in oil pricesiefle are about 500 oil companies that
participate in African hydrocarbon exploratipresently Accordingto somefigures Africa’s
proven oil reserves have grown by nearly 120% exghst 30 years or so, from biflion
barrels in 1980 to 124 billion barrels in 2012] In addition, it is estimated that at least
another 100 billion barrels are offshore Africa, only waiting to be atisered. In turn,
Africa’s proven reserves of natural gas hgvewn from 210 trillion cubic feet (tcf) in 1980
to 509 tcf in 2012, representing growth of over 140%. Furthermore, recent further
discoveries ofsizeable natural gas reserves in Tanzania and Mozambiquet go a
significant upwardpotential for these figures. Africa’s oil productioepresented 12.4% of
the world’s total crude oil outputyhile Africa’s crude oil exports grabbed a highbare at



nearly 20% of the world’s total exports of cr in 2010.— as aresult of limited refining
capacity and still limited oil consumption on thentinent— while Africa held 8.8% of tr
world’s proven reserves of oil in the ye

Focusing on the exploration of « sub-SahargrmAfrica is made up of botthe oil exporting
and importing countries. He Atlantic Ocean coast of Western and Southernc#&fhas
become one of the most promising oil exploratiosaarin the world. A convergence
interests amongifrican governmen, multinational oil companies, ternationalfinancial
institutions and northergovernments is propelling the rush to exploit Adte oil reserves
Nigeria, Angola, Gabon, Equatorial Guinea, Sédo To@&meroon, lvory Coast and mc
recently, Ghana, Chad and Suare the ten major countries in sub-Sahakaita which are
stakeholders in thevorld's energystake andew more countries may join thein the nearest
future [6] Africa is a significant player in world oil prodtion. As it can be seen from Figu
1, the contribution of Africa to world oil market I been increasing over the yeéWhile the
contribution of Africa was 36 in 2003 anid% in 2004, it was increased atmost 3! % in
2007. However, this contribution was reducback to 4 % in 2008 and 20@Rie to the civi
unrests in Libya and Egypt siethese countries are the major oil producers ata

Figure 1: The percentage contribution of Africato oil market in the past 11 years
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When Africa is compared iterms of oil production to other regions of the ldpit is the
fourth largest oil produceihe Middle Eastregion which contains countries like Iran, Ir.
Kuwait, Saudi Arabia, Oman and otheis the world’slargest producer of oiand it is
followed by Europe &Eurasia region. Tt North America region is the third largest
producer while the Soutiegion is the least produt.

The four largest producs of oil in Africa are Nigria, Algeria, Libya and Angolin
the period of 1989-2012. Thefmur countries accounted for 77 percent of Afn continent
production to thevorld oil market.Nigeria which is the biggest oil exporter with 2yfilion
bpd is followed by Algeria with 1,88 million bpind Angolawith 1,84 million bpd in 2011
Libya could oty manage to export 502 million bgin the same yeadue to civil war tha
engulfed the country in 2011 but their export il@@vas 1.37 million bpd. Smaller produc
include Equatorial Guinea (303,000 bpd), Congo Z£Baxzille) (298,000 bpd).Gabon



(244,000 bpd), Cameroon (62,000 bpd) and Ivory C@#5600 bpd) with all these numbers
being estimated as average daily oil output forl20he trend of oil production in Africa is
shown in figure 2 below.

Figure 2: Trend of oil production in Africa frorhe period of 1998-2012
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Nigeria is the largest producer of oil in Africadais the second in oil reserves, with a reserve
of over 35 billion barrels and a daily productidnower two million barrels. When Nigerian
oil and gas are combined, it accounts for about @b%xport receipts, around 15% of GDP
and over 80% of fiscal revenue [10]. This situatimakes Nigerian economy be more
vulnerable to oil prices or to volatility of crugeoduction. On the other hand, Algeria has one
of the largest oil and gas opportunities in Afriédgeria had an estimated 12.2 billion barrels
of proven oil reserves at the end of 2012 — thedthiggest in Africa. [11] Algeria’s full
hydrocarbon potential still has to be reliably bithed. The fact that Algeria’s stock of
reserves has stagnated at close to its currerlitdeee the past few yeapossibly reflects that
tax such as windfall tax and investment laws areviging little incentive for the oll
companies to invest and explore Algeria.

Libya is exceedingly well endowed with hydrocarbresources. Libya with its proven crude
oil reserves of 47.1 billion barrels, accounts fearly 38% of the continent’s proven oll
reserves. This country has substantial reserve®migton an African scale, but also on a
global basis. The country has 12 oilfields withemees of over one billion barrels each and
two others with reserves of between 0.5 and ornl@mibarrels. The oil and gas industry
accounts for almost 70% @&@DP, 90% of fiscal revenuesndapproximately 97% of export
earnings. The oil sector made a quick recovery after the evair caused the oil production to



fall to zero in August 2011Ilndeed, figures from OPEC show that Libya produdesil
million bpd of crude oiby October 2012 whictvasonly slightly below the pre-crisis level of
1.55 million - 1.6 million bpd.

Libya is followed by Angola whiclis the fourth largest producer of oil in Sub-Sahakdrica.
The hydrocarbon sector remains Angola’s main engineconomic growth, accounting for
more than 96% of exports, 80% of government reveand in excess of 60% of GDP.
Although the volatilities in the production of @hd/or global oil prices tend to have a direct
influence on the performance of the economy, Arigolyydrocarbon potential is indeed
massive. While Angola’s proven oil reserves arareraround.5 billion barrels, it is in fact
conservatively estimated that remaining oil resemmee around 12 to 15 billion barrels, with
the bulk located offshore and in the Cabinda dfie.

The Volatility of oil price can be transmitted intioee economy through various channels. An
increase in oil price in oil importing countrieslMimcrease the production cost and restrict the
output at a micro level. Despite the fact thatgheducers have a way of partially passing the
effect of price increase onto consumers, the haldstwill face a higher cost of living as a
result of the increase. On the other hahthe demand for crude oil is perfectly ineladtic
the changes in the price level, an increase inrttegnational price of oil will translate to a
higher import bill for the net oil importing econas at the macro level. This situation will
lead to a higher trade deficit and will consequemihuse a deterioration of the country’s
current account balance. These impacts will alse fiarther significant, negative effects and
serious repercussions throughout the economy #seathacro-indicators such as employment,
trade balance, inflation and public accounts as$ agektock market prices and exchange rates
will be affected. The nature and extent of suchiremease will depend on the structural
characteristics of an economy even among the qgilomng countries. For example, the
countries that engage more in the oil trade, relgvily on fossil fuels and/ or use the energy
intensively in industrial production are likely b®@ more exposed to the volatility of oil price
on global commodity markets.

A price increase in oil may be seen as a blessimgg st will increase the government revenue
in the oil exporting countries. However, it is a&tféhat the negative or positive price volatility
of oil increases perceived price uncertainty fdrthé countries regardless of their trade
balance. The price volatility of oil affects natedrplanning, hinders investments and may
require expensive reallocation of resources. Faatmgd robust national budgets becomes
more difficult as the importing countries face uramty regarding import costs and fuel
subsidies levels and exporters face volatile regenThis may be a particularly profound
problem in developing countries with budget constsawhich rely on oil exports as the main
source of public revenue. In order to protect firamsl households against the price volatility
on international markets, particularly in the dey#hg countries, governments often allocate
large parts of their budgets to subsidizing fuehe3e subsidy systems not only expose
governments to significant budgetary risks, bub assult in significant environmental costs.
They mainly benefit the wealthier; create disinoesd for energy efficiency and crowd out
resources from education, health and other invessria development.

However, past evidence reveals that the minerabsixyg countries have been witnessing
disappointing economic records. Twelve of the werkb, most mineral dependent states and
six of the most oil dependent countries are clesbifs Highly Indebted Poor Countries by
the World Bank. When taken as a group, all “petroierich” less developed countries have
withessed a severe decline in the living standafdtheir populations and many of them
currently rank in the bottom one-third of the Uditdations Human Development Indein
addition to poor growth records and entrenched ppyvéhey are characterized by high level



of corruption and a low prevalence of democratmatall of which act to create high risks of
civil war.

3.0 Literature Review

Several studies have investigated the price chaimgesude oil fluctuation and uncertainty
besides their impact on economic activity for alfour decades ago. However, most of these
studies focused either on the price movements thias or on the influence of price changes
in the economies of developed, industrial countaied industries, such as the United States
and Japan. [13], [2, 14]

Therefore, there isieed to review the existing literature on the \fitytof oil price and
economic growth in sub-Saharan Africa. Due to tthat only few studies have been done
on this topic in sub-Saharan African, we decide@xtend our review to cover the studies
done in other countries and regions. The effectshaihges in the international oil price and
price volatility on the macro-economy of Nigeritaetlargest oil exporter of Africa, was
analysed in a study [15] where five-variable Stnuak Vector Auto Regression (SVAR)
model was applied to monthly data series from Jani@70 to May 2011. Impulse response
functions were calculated to see the influencesrantbe crude oil price, Nigeria’'s exchange
rate, money supply (M2), domestic price levels (C&id the policy interest rate (Discount
Rate). It was found that Nigeria’s exchange ratafiscted not only by the changes in the
international oil price but also by its price vdliat. M2 increases as a response to an increase
in oil price which suggests that an increase inititernational price of oil leads to a huge
increase in the money supply into the domestic etably both the national and international
oil companies that are the largest suppliers ofadolbesides the monetary authority. The
long run relationship between the oil prices aral @DP in ten sub-Saharan countries was
examined in another study [5] which used the Paia¢hfor the period of 1980-2008 and
applied unit root tests The author of this study came out with the residt the price
movement of oil has a positive impact on the ecdnayrowth of all of the eigft, selected,
African countries in the long run.

The fluctuations in oil prices and their effect the GDP growth of USA and Sweden were
also analysed. [17] Bivariate correlation betweba fluctuations of oil prices and GDP
growth and descriptive statistics were used inshisly. The result in Sweden did not show a
pattern of negative correlations between the irsgeaf real oil prices and GDP while the
result in the USA showed that GDP was more semsitivthe increases in oil prices. The
demand for oil, oil prices, economic growth andorgse curse were examined in another
study [7] by the use of Structural Time Series Minig (STSM) technique. The co-
movements and causality relationship between thepoces and GDP of non-OECD
countries which were grouped depending on whetheountry is a net oil exporter or
importer was also investigated by using both tirees and panel data models. As a result, a
long run cointegrating relationship between thepoites and GDP was found. The oil prices
have a strong influence on the economic outpuieti exporting countries while they have
a very small or no influence on the economic ougdutet oil importing countries.

Moreover, there are also other studies on the sssne. For instance, a study titled “Oil and
Growth in Africa: A Comparative Analysis” examingde impact of oil on the economic
growth of seven, major Sub-Saharan African oil etpg countries.[6] A balanced data
structure was adopted in the period of 1985-2005 iamas found that the investment rate

! These tests are LLC (Levin,Lin and Chu Test), (R§Pesaran and Shin Test),test of cointegrativeldped
by Johansen, Pedroni and ARDL Test.

2 These countries are Democratic Republic of Coge d’lvoire, Gabon, South Africa, Sudan, Botswana
Swaziland and Zambia.



and terms of trade had a significant and positimpact on the growth process while the
volatility in the price of crude oil had a negatie#ect on growth in the sampled countries at
an initial level of GDP.

A similar study was conducted to analyze the e$faxtthe oil price shock on Malaysia’'s
industry by the use of EGARCHodel to estimate the monthly volatility of oilipes and
SVAR model to the monthly data of the period 198682 The researchers of this study
suggested that the volatility of oil price negayvaffected the industrial production of
Malaysia and they came up with the result thatublatility of oil price lowered the price
levels in the long term. [18]

Moreover, the relationship between the volatilifyod price and US macroeconomic activity
was also analyzed. [8] It was found that the viiatmeasure constructed by the use of daily
crude oil prices had a negative and significanéafbn the future growth of gross domestic
product (GDP) in the period of 1984-2004 and thifeat became more significant after the
inclusion of the changes in oil prices in the regren. This evidence provides economic
rationales for nonlinear oil shock measure “It capsoverall effects, both symmetric and
asymmetric, of oil price shocks on output.”[19]

4.0 M ethodology

After a careful examination of the literature whiaforms the readers about the relationship
between the oil prices and economic growth, weipdte model of our study. The
econometric model of this study is based upon aifireddstudy undertaken by [6].

Yie = AKitaLitﬁ Zit (1)

Where Y represents the output (GDP), A denotesnt@olyy progress, K represents physical
capital, L is the used labour force afd represents some control variables.

By taking logarithm of both sides and differentigtiequation (2)

AIn(Y;,) = In(A) +aAIn(K;;) + BAIN(L;) + InAZ;, )

Different researchers have operationalized equdtiby several ways, depending on how
they specified or measured the vector as well asplecific production they adopted. [6] The
framework vecto?;, in [20] was taken as the total factor of produtyivi6]

Therefore, in this study we modg} to be

Ziyy =opvy +Rexcy + fdiy 3)

By taking the logarithims and differencing equat®and substituting it into equation 2.
Equation 2 then becomes

AIn(Y;) = In(A) + aAIn(K;) + BAIn(L;¢) + Alnopv;; + AlnRexc;+ Alnfdi;, (4)

41 M easur ement of variables and data source

® EGARCH: Exponential General Auto Regression Cdowiél Heteroscadasticity



Unbalanced panel data will be adopted for our eicglianalysis in this study. Annual data
from 20 sub-Saharan Africa countries which will eothe period from 1986 to 2012 will be
used for our analysis. These 20 countries will iveldd into two groups as A and B and each
group is made up of 10 countries. Group A consi$td0 oil exporting countries in sub-
Saharan Africa which are Nigeria, Angola, Chad, @ydlvory Coast, Gabon, Libya,
Cameroon, Democratic Republic of Congo and Equat@uinea. The second group of group
B consists of 10 non-oil exporting countries in Sdharan Africa, namely Gambia, Mali,
Senegal, Sierra Leone, Botswana, Central AfricauRkp Kenya, Malawi, Rwanda and
Lesotho. Panel A will represent the oil exportamgintries in sub-Saharan Africa while Panel
B will represent the oil importing countries in s8hharan Africa. These countries are
divided into groups in order to investigate whetteg volatility of oil price will have the
same effect or a different impact on these coumtoyps.

We used three methods of estimations, namely p@te& regression, fixed effect and
Generalized Method of Moment (GMM) in this studyhel pooled OLS models were
estimated with cross-section effects and they veemeected for cross-section correlation,
period arbitrary serial correlation, time varyingriances in the disturbances and observation
specific heteroskedasticity. A serious empiricahlEnge in the estimation of cross-country
regressions is to choose which model to use, whethase the random or the fixed effect
model. We make use of fixed effect model since vemtwo control the omitted variables in
addition to our unbalanced data. We use GMM duéstadvantage of taking care of omitted
variables and solving the endogeneity problem thinoilne choice of appropriate instruments
of lagging independent variables (6).

Moreover, six variabléswhich are GDP (gross domestic product), laboupitah REXC
(real exchange rate), OPV (volatility of oil pricaihd foreign direct investment (FDI) were
used for the regression. Data on the variables wolet@ined from United Nations Conference
on Trade and Development (UNCTAD) Statistics, aadase maintained by the United
Nations Conference on Trade and Development, Selegtatistics on African Countries and
African Statistical Year book.

5.0 DataAnalyssand Empirical Results

In order to investigate the impact of the volatilaf oil price on economic growth in sub-
Saharan Africa we begin our analysis with descrgptanalysis. We first examine the
descriptive statistics and the correlation matrixttee oil exporting countries and non-oil
exporting countries. The descriptive statisticslata series provide information about sample
statistics such as mean, median, minimum value,imar value and distribution of the
sample measured by the skewness, kurtosis andatigeedBera statistic. The descriptive
statistics of Panel A consisting of oil exportirmuatries from 1986-2012 is provided in Table
1 below.

Table 1: Descriptive Statistics of Group A

din(gdp) din(rexc) din(opv) din(cap) | din(lab) din(fdi)
MEAN 7.873694 3.977946 -0.934341 2.833373 15.29256 0.995106
MEDIAN 6.651195 4.601622 -0.502762 2.811804 15.58052 1.061146
MAXIMUM 25.25767 6.932705 0.795224 4.732489 17.76037 4.978126

* GDP is measured in current US dollars, labouréssured by total labour force, capital is mearimedross
capital formation, fdi is the foreign direct invesnt or foreign owned capital, EXCH is the reallege rate
and OPV is generated using the Garch Methodology.



MINIMUM 4.518534 -7.600902 -5.434137 0.360291 12.20895 6.660992
STD.DEV 4.722800 2.115380 1.497345 0.705100 1.531009 1.682984
SKEWNESS 2.997328 -1.938493 -1.148579 -0.236108 -0.482562 0.890423
KURTOSIS 10.73609 8.044650 3.609865 4.361342 2.413329 6.085447
JARQUE-BERA 674.4719 285.0432 39.77743 14.62020 8.982685 89.36857
PROBABILITY 0.000000 0.000000 0.000000 0.000669 0.011206 0.000000
SUM 1330.654 672.2729 -157.9036 478.8401 2584.443 168.1729
SUM SQ DEV 3747.213 751.7717 376.6630 83.52399 393.7900 475.8490
OBSERVATION 169 169 169 169 169 169

There is high level of consistency displayed bygegees in Table 1 as their mean and median
fall within the minimum and maximum values of thexiss. For example, the growth rate of
GDP is very low over the period of this study as thean value stands at 7.87%. The mean
value of oil price volatility is -0.934341 whichweals that fluctuation in oil price is minimal
for the study period. The standard deviation whieckasures the level of variation or the
degree of dispersion of the variables from theiames relatively very low for all the series;
indicating that the deviations of actual data frtmeir mean values are very small. The
standard deviation of GDP is 4.722800 which shdvas the growth rate of GDP is unstable
when compared to other variables. Oil price vatgtilvith the standard deviation of 1.497345
is the least stable after capital and this showasfthctuation in oil price is relatively stable.

In order to examine the degree of a possible assoriamong the variablesve obtained the
correlation matrix of both thedependent and independent variables. The correlatiatrix
usually provides information about the directiontlod relationship among the variables. The
correlation matrix result is presented in tableebiy.

Table 2: Correlation Matrix of Panel A

din(gdp) |din(rexc) |[din(opv) |din(cap) |din(lab) | din(fdi)
din(gdp) | 1 oooo

din(rexc) | 5576 | 1.0000

din(0pv) | 1954 | 0.3334 1.0000

dn(cap) | ooggo | -0.1314| 0.2994|  1.0000

dinfab) | 02994 | 0.0505 | -0.5034| -0.6334  1.0000
din(fdi) -0.1435 | 0.0151 0.0363| 04937  -0.1693 0000

The result of Table 2 of panel A above shows tlah Ibhe, real exchange rate, labour and oil
price has a negative relationship with GDP. Theratation matrix has shown interesting
results on the relationship between dependent ratependent variables. Due to the fact that
one of the major consideration in econometric agialgoncerning time series data is the non-
stationarity of underlining data. If non-statiomgris not accounted for in the estimation
process, it may lead to spurious regression witiose negative consequences for public
policy. Due to this, we preformed unit root tesséa on [21] and [22] and the results of the
unit root tests of Panel A are presented in 3 below

Table 3: Unit Root Tests of Panel A



Variables Levine et al bhal
without trend tivirend without trend with trend
InGDP -5.11 33. -5.10 -4.62
(0.0000) (0.0000) (0.0000) (0.0000)
INREXC -6.21 -5.87 -6.36 -5.79
(0.0000) (0.0000) (0.0000) (0.0000)
InOPV -3.86 .64 -5.18 -17.34
(0.0000) (0.0000) (0.0000) (0.0000)
INCAP -10.27 833 -9.82 -8.70
(0.0000) (0.0000) (0.0000) (0.0000
InLAB -2.33 .24 1.22 -1.89
(0.0000) (0.0000) (0.025) (0.029)
InFDI -5.24 -8.91 -4.9090 -2.29
(0.0000) (0.0000) (0.0000) (0.0000)

The results of Levin et al and Im et al of PanehAable 3 show that all the variables are not
fixed at levels despite being fixed at first diface Therefore, they are integrated of order
[(1). Therefore we reject the null hypothesis oit woot.

After examining the descriptive statistics, theretation matrix and unit root of the Panel A
we now proceed to examine the descriptive and latiwa matrix and unit root of Panel B.
The descriptive statistics of panel B are presemtddble 4 below.

Table 4: Descriptive statistics of Panel B

din(gdp) din(rexc) din(opv) din(cap) | din(lab) din(fdi)

MEAN 6.369791 4.419022 -0.528117 2.878638 14.77272 0.756355
MEDIAN 6.03833! 4.62314! -0.51031. 2.88953; 14.5812, 0.99325!

MAXIMUM 8.980025 5.364732 1.184265 4.315112 16.74400 3.562038
MINIMUM 4.787148 0.626633 -2.020177 -1.228027 12.89764 5.962707
STD.DEV 1.049856 0.919567 0.707066 0.618580 1.064155 1.387359
SKEWNESS 1.063942 -2.645199 0.265977 -1.766164 0.2076/67 1.494274
KURTOSIS 2.981464 8.978373 2.526600 13.96593 1.910121 7.182727
JARQUE-BERA 36.79193 517.8002 4.120043 1078.423 11.05275 214.7163
PROBABILITY 0.000000 0.000000 0.127451 0.000000 0.003980 0.000000
SUM 1242.109 861.7092 -102.9829 561.3344 2880.680 147.4893
SUM SQ DEV 213.8264 164.0471 96.98877 74.23242 219.6907 373.4046
OBSERVATION 195 195 195 195 195 195

The descriptive statistics of panel B shows thatgtries display a high level of consistency
like that of panel A since the mean and the medi@within the maximum and minimum
values. The growth rate of the GDP is 6.36% wh&h% below the oil producing countries.
The standard deviation is relatively low in whiablatility of oil price is the next least stable
after capital follow by GDP with standard deviatioinl.049856.

The results of correlation matrix of Panel B aresgnted in Table 5 below. The results of
correlation matrix of Panel B consisting of non pioducing countries are not a little
different from the result of Panel A consistingadf producing countries as all the variables
apart from capital and labour are negatively catesl with GDP. This means that the
volatility of oil price has a negative relationshipth economic growth in non oil producing
countries in sub-Saharan Africa.



Table5: Correlation matrix of Panel B

din(gdp) din(rexc) din(opv) din(cap din(lab clihi()
din(gdp) 1.0000
din(rexc’ -0.5717 1.0000
din(opv) -0.1174 0.2788 1.0000
din(cap 0.2855 -0.2945 -0.0630 1.0000
din(lab) 0.0688 0.2530 0.2346 -0.0700 1.0000
din(fdi) -0.0037 -0.1389 0.1449 0.3871 -0.1848 | 1.0000
Table 6: Unit Root Tests of Panel B
Variables Levine et al bhal
without trend tvirend without trend with trend
INnGDP -6.68 95. -7.13 -6.05
(0.0000) (0.0000) (0.0000) (0.0000)
INRECX 7.8 -6.69 -8.57 -7.16
(0.0000) (0.0000) (0.0000) (0.00(
INnOPV 3.35 -320 -360 353
(0.06Y (0.000 (0.0000) (0.0000
INCAP -7.76 5. -9.83 -7.94
(0.0000) (0.0000) (0.0000) (0.00(
InLAB -3.2482 -6.2117 -0.5883 -4.0288
(0.0006) (0.0000) (0.2782) (0.000
InFDI -12.27 .09 11.31 -8.53
(0.0000) (0.0000) (0.0000) (0.0000)

The results about the variables from Table 6 agestime with those from Table 3. Therefore,
the null hypothesis of unit root can also be rejddtere.

Due to the fact the correlation matrix cannot breleble indicator of association we use the
panel data. The results of both panel A and pBnate presented below in Table 7 and 8
respectively.

Table 7: Estimates of Panel A

Variables Pool OL S effect Fixed effect GMM

C 5.6775%** 4.6059***
(5.9387) (14.3710)

dinGDP_, 0.122¢

(0.4974)

dinCAP 0.2922** -0.0453( -0.4757"
(2.7087) (-1.2586) (-2.2673)

dinLAB 0.2001*** -0.0565*** 3.4712***
(3.3550) (-3.8123) (3.4739)

dInREXC -0.6819*** -0.002¢ -0.2846°
(-9.5685) (-0.0747) (-1.9273)

dinOPV 0.044: 2.2749*** 0.2951 ***
(0.4855) (3.7157) (2.4182)

dinFDI -0.0909’ -0.1549*** -0.110¢
(-1.8856) (-4.2724) (-1.0246)




R? 0.40 0.99

AdjustedR? 0.38 0.99

F-Statistic: 25.37 492.1(

D-Watson stat 0.081 0.30

J-Statistic: 2.3¢
Instrument rank 6
No of Observatio 19t 195 131
Cross section Includt | 1C 1C 1C

Note: t values are in parentheses

Due to endogeneity problem between FDI and GDP, lag$ween volatility of oil price and exchange rate
volatility. The list of instrument employed for GMMclude: ¢ gdp (-1) rexcv (-1) opv(-1) lab (-1)p¢el) fdi(-1)

***denote significant at 1%, ** significant at 5 #nd * at 10%

Table 8: Estimates of Panel B

Variables Pool OL S effect Fixed effect GMM

C 5.6775*** 21.6154***
(5.9387) (5.1272)

dinGDP_, 0.0244

(0.1765)

dinCAP 0.2922** 0.057¢ 0.2139
(2.7087) (1.6893) (2.7177)

dinLAB -0.20071 *** -1.1652*** 3.3008°
(-3.0349) (-4.0447) (1.7976)

dInREXC -0.681¢ 0.4232*** 2.0758**
(-9.5685) (6.6332) (2.6235)

dinOPV 0.0441 0.1260* 0.1231
(0.4855) (2.5918) (0.2266)

dinFDI -0.0909 -0.0015 -0.1335
(-1.8856) (-0.1159) (-1.1813)

R? 0.40 0.98

AdjustedR? 0.38 0.97

F-Statistic 24.37:

D-Watson st 0.073:

J-Statistic: 0.9¢

Instrumental rank 6

No of Observatio 19¢ 19¢ 131

Cross section Includt | 1C 1C 1C

Note: t values are in parentheses

Due to endogeneity problem between FDI and GDP, lad$ween volatility of oil price and exchange rate
volatility. The list of instrument employed for GMMclude: ¢ gdp (-1) rexcv (-1) opv(-1) lab (-1)p¢el) fdi(-1)
***denote significant at 1%, ** significant at 5 #nd * at 10%

In order to determine the impact of the volatilitfyoil price on the economic growth in sub-
Saharan Africa, we used three, functional formgsifmation techniques, namely the pooled
ordinary least squares (OLS), the fixed effect mdq@&&M) and the generalized moment
method (GMM).

The result of pooled OLS of panel A shows that woétility of oil price is positive but
statistically insignificant. The pooled OLS resudtso show that FDI is negatively signed and
statistically significant at 10% which means thBi Ras negative relationship with economic
growth of oil exporting countries in sub-Sahararrigsf. Thereal exchange rate is also



negative and statistically significant at 1% ungeoled OLS. This also means that real
exchange rate has a negative relationship witha@oangrowth in oil exporting countries in
sub-Saharan Africa. Labour and capital are pogitdrrelated with on economic growth as
they are positively signed and statistically sigaint at 5% and 1% respectively. The results
of fixed effect show that only volatility of oil e has positive relationship with economic
growth and statistically significant at 1%. On titber hand, the results of the volatility of oil
price under GMM models the same with those of the fixed result. In othwrds, the
volatility of oil price is positive related with enomic growth in sub-Saharan Africa. All
other variables except the lagged dependent variabtl labour have negative relationship
with economic growth. The positive relationship \aflatility of oil price with economic
growth of oil exporting countries found in this djumay be due to investment in labour
couple with trade openness. Investment in labolir lead to increase in output and when
domestic supply is more than domestic demand mooelg) will be available for export.
Therefore, this will lead to increase in export amden export increases revenue will also
increases. It could also be due to the fact thatribreases in oil prices will lead to currency
appreciation which make interest payments on iatgsnal debt less expensive if those debts
are denominated in a foreign currency and the aatatian of this interest rate can be used
for the expansion of the economy.

The results of pooled OLS in Panel B show thatvtiatility of oil price and the capital have
positive signs but the volatility of oil price isasistically significant at 5% under fixed model
only. This effect of the volatility of oil price oail importing countries may have probably
occurred because such countries identify and egpddternative sources of energy so that
they are protected from the impact of price valgtibr they may adopt measurde reduce
the level of dependency on dilternational markets. Measures such as decrettsnghare of
fosil fuels in the national energy portfolio, inagng the efficiency of energy and developing
structural and technological alternatives to make production processes less fosil fuel
intensive can all reduce the dependency on oilceSthese structural policy measures have
long-term time horizons, they can be complementath whort-term risk management
instruments such as physical reserves, strategahpsing contracts and financial instruments
which are all a common practice among many largeafg companies for hedging their
supply risks [23]. In addition, the positive effaxdtthe volatility of oil price on oil importing
countries may be due to the fact that the problehigh oil price is offset through foreign aid
or government subsidies. Especially subsidiaries given by government help to reduce the
burden of poor people so that the nation can iyl products at cheaper price. Besides, the
production cost remains low through the subsidsagadthis creates the chance to attract
more foreigners to invest in the local [3].

The results of fixed effect of panel B are a lidiferent from the results of pooled OLS since
the result of the volatility of oil price is thersa with that of pooled OLSoth labour and
FDI are negative but labour is statistically sigraht at 1%. This result is consistence with [7].
We choose (GMM) as the robustness check due toadfgantage ofaccounting for
heteroscedasticity argliminating any trace of serial correlation [@his method shows little
difference from the fixed effect results as theattity of oil price is positive but statistically
insignificant. Capital, labour and real exchangee rshow positive signs and they are all
statistically significant. The adjusted coefficiaftdetermination of pooled OLS is 0.38 and
0.97 under fixed estimation. The negative and amnt of labour in oil importing countries
might due to the high illiteracy rate and as wsllack of skilled workers leading to their low
productivity. Also, it could be that the personmelnagement system in firms and enterprises
does not allow well-educated employee to contribmtaningfully to the enterprises. The

® The target of such measures is to transform afiedmeeconomic structures.



positive and significant of capital in oil imporjncountries might have occurred through
technological innovation. This might be as restiteallocating their revenue among different
capital producing technologies or invention of npmduction processes and goods in an
attempt to widen their sources of income. Whilés ibtherwise in oil expoting countries as
they majorly rely on oil revenue as main sourcenobme and negneted other sectors.

With respect to the results of Panel A and Panéh&yelationship of the volatility of oil price
on economic growth of oil exporting countries i® tkame with that of the oil importing
countries in sub-Saharan Africa. This result is sistent with the study [24] where no
statistically significant difference was found betm the economic performance of
commodity and non-commaodity exporters.

6.0 Conclusion

Although there are many studies which especialusoon the volatility of oil prices in a
single country and other regions, such as OECD taesnand OPEC members, such studies
do not usually examine the countries in sub-Sah#fica. Therefore, we examined the
impact of the volatility of oil price on the econmngrowth of selected, sub-Saharan African
countries.Our study is different from the other studies asdivéde the selected, sub-Saharan
countries into two groups as Panel A and PanelaBePA consists of oil exporting countries
while panel B consists of non oil exporting cousdti We used three different estimations
namely, the pooled OLS, fixed effect and Generdlisthod of Moment to determine the
effect of the volatility of oil price on the econargrowth in sub-Saharan Africa. The results
of this study show that the volatility of oil prideas a positive relationship with economic
growth of both the oil exporting and importing ctiigs. The significant effect of the
volatility of oil price in panel A means that thd price withessed more increases than the
decreases during the study period and the revehtle @il exporting countrieboosted due

to the increases. Moreover, the positive relatignsdf the volatility of oil price with
economic growth of the oil importing countries gisothat having alternative sources of
energy and taking necessary measures of reduangybl of dependency on international oil
markets are some of the ways an economy can tadiecped against the volatility of oil
prices.
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