THE IMPACT OF VOLATILITY OF OIL PRICE ON THE ECONOMIC 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 effect on the economiiowth of oil exporting countries; even
though this effect is not significant. This may &g a result of the way the oil exporting
countries spent their oil windfallThe result of panel B consisting of non-oil proadugri
countries shows that the volatility of oil prie¢so has a positive and insignificant impact on
economic growth.
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1.0 INTRODUCTION

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 thgestlof 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.

[Some studies have shown that an increase in oil ipes has a positive impact on the
economic growth of oil exportingcountries and has a negative impact on oil importig
countries e.g. [3]. Some studies also found a neyat impact of high oil price on both the
importing and exporting countries e.g. [4] and somatudies found a positive relationship
between oil price volatility on both oil importing and exporting countries e.g. [5], while
[5] found negative oil price volatility on oil expating countries and this is consistence
with the argument of [7] that experience has showthat some oil exporting countries
have persistently experienced slow and, in some ess volatile growth even in periods of
consistent higher oil prices. [8] found that oil prce volatility has negative impact on US
economy. However, most of these studies done to exae the impact of the volatility of

oil price on economic growth were either done on single country, multiple countries or
developed countries. According to [3] it is beliewk that the volatility of oil price can
negatively impact (impacting) oil importing countries through high import bills with
adverse effects on inflation, production and emplayent, while the situation may be vice
versa for the oil exporting countries. Such countes may benefit from high oil prices
since an increase in oil revenues may improve thalance of payments.]

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 countrie3hese 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 oil 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 pricesefie are about 500 oil companies that
participate in African hydrocarbon exploratipresently Accordingto somefigures Africa’s
proven oil reserves have grown by nearly 120% @ pghst 30 years or so, from biflion
barrels in 1980 to 124 billion barrels in 20J2] 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 productiosepresented 12.4% of
the world’s total crude oibutput, while Africa’s crude oil exports grabbed a highbare at
nearly 20% of the world’s total exports of crume2010.— as aresult of limited refining
capacity and still limited oil consumption on thentinent — while Africa held 8.8% of the
world’s proven reserves of oil in the year.

Focusing on the exploration of oil, sub-Saharainica is made up of botlthe oil exporting
and importing countries. The Atlantic Ocean coastestern and Southern Africa has
become one of the most promising oil exploratioeaarin the world. A convergence of
interests among African governments, multinatioaélcompanies, international financial
institutions and northern governments is propelling rush to exploit Africa’s oil reserves.
Nigeria, Angola, Gabon, Equatorial Guinea, Sdo To@ameroon, Ivory Coast anao
comma here more recently, Ghana, Chad and Sudantlaeeten major countries in sub-
Saharan Africa (Sarahan African) which (who) are stakeholders (stakeholder) in the
world's energy stake and few more countries maytjfoeém in the nearest future [6]. Africa is
a significant player in world oil production. Asdan be seen from Figure 1, the contribution
of Africa to world oil market has been increasinggothe years. While the contribution of
Africa was 11 % in 2003 and 2004, it was increasedl2 % between the years 2005-2011.
However, this contribution was reduced back to 1th%012 due to the civil unrests in Libya
and Egypt since these countries are the major roitlycers of Africa.(The percentage
contribution of Africa in 2003 and 2004 was 11 peent. The percentage contribution
was increased to 12 percent in 2005 and this was mtined till 2011. —These two
sentences should be deleted)

Figure 1: The percentage contribution of Africa tooil market in the past 10 years
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When Africa is compared in terms of oil productimnother regions of the world, it is the
fourth largest oil producer. The Middle East regwhich contains countries like Iran, Iraq,
Kuwait, Saudi Arabia, Oman and others is the werltdirgest producer of oil and it is
followed by Europe & Eurasia region. The North Aroarregion is the third largest oll
producer while the South region is the least preduc

The four largest producers of oil in Africa are dlig, Algeria, Libya and Angola in
the period of 1989-2012. These four countries actmlifor 77 percent of African continent
production to the world oil market. Nigeria whichthe biggest oil exporter with 2,5 million
bpd is followed by Algeria with 1,88 million bpd drngola with 1,84 million bpd in 2011.
Libya could only manage to export 502 million bpdthe same year due to civil war that
engulfed the country in 2011 but their export ii@Q@vas 1.37 million bpd. Smaller producers
include Equatorial Guinea (303,000 bpd), Congo Z%Baaille) (298,000 bpd), Gabon
(244,000 bpd), Cameroon (62,000 hpdo comma hereand Ivory Coast (40,600 bpdho
comma herewith all these numbers being estimated as avedat oil output for 2011. The
trend of oil production in Africa is shown in figrai2 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 @5%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. [11The) Algeria’s
full hydrocarbon potential still has to be reliale@gtablished. The fact that Algeria’s stock of
reserves has stagnated at close to its currenkt deee the past few yeareio comma here
possibly reflects that tax such as windfall tax andestment laws are providing little
incentive for the oil companies to invest and explalgeria.

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 withemes of over one billion barrels each and
two others with reserves of between 0.5 and orl@mibarrels. The oil and gas industry
accounts for almost 70% &DP, 90% of fiscal revenugso comma hereandapproximately
97% of export earningsThe oil sector made a quick recovery after thel ear caused the
oil production to fall to zero in August 201Mhdeed, figures from OPEC show that Libya
produced 1.51 million bpd of crude diy October 2012no comma herewhich was only
slightly below the pre-crisis level of 1.55 millieriL.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 reveane 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 reseree around 12 to 15 billion barrels, with
the bulk located offshore and in the Cabinda dfe.

However, past evidence reveals that the mineral-egpting countries have been
witnessing disappointing economic records. Twelvefahe world’s 25, most mineral
dependent states and six of the most oil dependeabuntries are classified as Highly
Indebted Poor Countries by the World Bank. When talen as a group, all “petroleum
rich” less developed countries have witnessed a se& decline in the living standards of
their populations and many of them currently rank in the bottom one-third of the
United Nations Human Development Index. In addition to poor growth records and
entrenched poverty, they are characterized by highevel of corruption and a low
prevalence of democratization, all of which act tareate high risks of civil war.

(The past evidence revealed that mineral-exportingcountries have been witnessing
disappointing economic records. According to WorldBank reports out of 25 most
mineral dependent countries 12 of them are among ¢hmost indepted countries while six
of the most oil dependent countries also belong the group of most indepted countries.
[6] noted that the standard of living of all “petroleum rich” less developed countries
have being declining and many of them are currentlyank in the bottom one-third of
the United Nations Human Development IndexIn addition to poor growth records and
entrenched poverty, they are characterized by highHevel of corruption and a low
prevalence of democratization, all of which act t@reate 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 actiyityo comma herefor about four decades ago.
However, most of these studies focused either erptite movements themselves or on the
influence of price changes in the economies of ldgesl, industrial countries and industries,
such as the United States and Japan. [13], [2, 14]

Therefore, there imeed to review the existing literature on the \litatof 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 Nigerifetlargest 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 influencesranibe 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 vdlit. 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 resiét the price

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



movement of oil has a positive impact on the ecdnagrowth of all of the eigft, selected,
African countries in the long run.

The fluctuations in oil prices and their effect thhe 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 irszre# real oil prices and GD#® comma
here while the result in the USA showed that GDP wasersensitive to the increases in oil
prices. The demand for oil, oil prices, economiovgh and resource curse were examined in
another study [7] by the use of Structural Timei€eModelling (STSM) technique. The co-
movements and causality relationship between thepotes 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 outpuiebi 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 sssoe. 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 eipg countries.[6] A balanced data
structure was adopted in the period of 1985-2005 iamas found that the investment rate
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.

[6] in their study titled “Oil and Growth in Africa : A Comparative Analysis” examined
the impact of oil on growth in seven major Sub-Sahan African oil exporting countries.
This study adopted a balanced panel data structurever the period 1987 to 2005. The
authors found that at initial level of GDP, investnent rate and terms of trade have a
significant and positive impact of on the growth pocess while volatility in crude oil price
had a negative effect on growth in the sampled cotnes.

A similar study was conducted to analyze the e$faxftthe oil price shock on Malaysia’'s
industry by the use of EGARCHnodel to estimate the monthly volatility of oiliges and
SVAR model to the monthly data of the period 19882 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 significaréafbn the future growth of gross domestic
product (GDP) in the period of 1984-2004 and tlifeat 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 Methodology
After a careful examination of the literature which informs the readers about the

relationship between the oil prices and economic gwth, (After carefully examined the
literature that empirically examined the relationship between oil price and economic

% These countries are Democratic Republic of Cofigie d’lvoire, Gabon, South Africa, Sudan, Botswana
Swaziland and Zambia.
® EGARCH: Exponential General Auto Regression Cdowiél Heteroscadasticity



growth,) we specify the model of our study. The econometradel of this study is based
upona study undertaken by [5]. It is as follows

GDP = F( OPV, REXC, INF) (1)

Where GDP is the real GDP per capita, OPV is tHepoce volatility, INF represents
inflation, REXC represents real exchange rate;gnd the error term.

By expressing equ 1 in explicit econometric (linequation) form as, we have:

GDPy, = fip + 51 0PV}, + [rEXC,, + B3INF, + 1y, (2)

Taking the natural logarithm of both sides of tlpgation and assuming linearity among the
variables gives

InGDP,, = B, + B4InOPV,, + B,InREXC,, + B,IniNF,, +p,, €)

B, is a constant term in the mod#gl. 5, andf3; are the slope of coefficients of the three
independent variables

4.1 Measurement of variables and data source

Unbalanced panel data will be adopted for our eioglianalysis 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, é&@uydlvory 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 AfricauBkp Kenya, Malawi, Rwanda and
Lesotho. Panel A will represent the oil exportaagintries 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 whettieg volatility of oil price will have the
same effect or a different impact on these coumtoyps.

We used three methods of estimations, namely p@ie& regression, fixed effect and
Generalized Method of Moment (GMM) in this studgcg they were not used to examine the
relationship between the volatility of oil pricedaeconomic growth in sub-Saharan Africa
before. Moreover, four variablfewhich are GDP (gross domestic product), INF (i),
REXC (real exchange rate) and OPV (volatility of miice) were used for the regression.
Data on the variables were obtained from Unitediddat Conference on Trade and
Development (UNCTAD) Statistics, a database manethiby the United Nations Conference
on Trade and Development, Selected Statistics aitakf Countries and African Statistical
Year book.

5.0 Data Analysis and Empirical Results

In order to investigate the impact of the volatildf oil price on economic growth in sub-
Saharan Africa we begin our analysis with descrgptanalysis. We first examine the
descriptive statistics and the correlation matrixtlee oil exporting countries and non-oil
exporting countries. The descriptive statisticslafa 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

* GDP is measured in current US dollars, INF is mesat consumer prices and OPV is generated tising
Garch Methodology.



statistics of Panel A consisting of oil exportirmuatries from 1986-2012 is provided in Table
1 below.

Table 1: Descriptive Statistics of Group A

Inf rexc gdp opv

MEAN 2.35595! 3.88792: 7.89447' | -0.87007:
MEDIAN 2.07137. 4.60148! 6.71638! | -0.54312!
MAXIMUM 10.07631 11.42928 25.2576)7  0.965506
MINIMUM -3.305445 | -7.600902 1.435085% -5.434137
STD.DEV 1.871271 2.280669 4597489  1.447087
SKEWNESS 0.903113  -1.60924p 3.023444  -1.189022
KURTOSIS 5.193358 6.823493 11.16526  3.847269

JARQUE-BERA 75.6868! 234.166. 967.840! | 59.7464!
PROBABILITY 0.000000 0.000000 0.00000p0  0.000000

SUM 530.0907 874.7824 1776.2598 -195.7675
SUM SQ DEV 784.3711 1165.125 4734.666  469.0699
OBSERVATION 225 225 225 225

There is high level of consistency displayed bygtees 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 7.89%. The mean
value of oil price volatility is -0.870078 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 frémeir mean values are very small. The
standard deviation of GDP is 4.597489 which shdvas$ the growth rate of GDP is unstable
when compared to other variables. Oil price vatgtivith the standard deviation of 1.447087
is the most stable of all the variables and thsashthat fluctuation in oil price is relatively
stable.

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

Table 2: Correlation Matrix of Panel A

INF REXC GDP OPV
INF 1.000000
REXC -0.139868 1.000000
GDP -0.219469 | -0.513576 1.000000
oPV -0.235150 0279774 -0.077059 1.000000




The result of Table 2 of panel A above shows tludh ltheinflation, real exchange rate and
oil price has a negative relationship with GDP. Therelation matrix has shown interesting
results on the relationship between dependent mdependent variables. Afterxamining

(examined)the descriptive statistica,comma herewe now move to panel unit root test. The
results ofthe unit root tests of Panel A(panel) A unit root testare presented in 3 below.

Table 3: Unit Root Tests of Panel A (Panel A unit root tests)

Variables Levine et al bhal
without trend tvirend without trend with trend
GDP -5.11 4.35 -5.10 -4.62
(0.0000) (0.0000) (0.0000) (0.0000)
INF 8.34 6.31 -9.79 4.43
(0.0000) (0.0000) (0.0000) (0.0000)
REXC -6.21 -5.87 -6.36 -5.79
(0.0000) (0.0000) (0.0000) (0.0000)
OoPV -3.86 -4.64 -5.18 -17.34
(0.0000) (0.0000) (0.0000) (0.0000)

The results of Levin et al and Im et alRxinel (panel) A in Table 3show (above shows}hat
all the variables are néiked (stationary) at levelsdespite being fixed(stationary) at first
difference. (but they are all stationary at first difference.) Therefore, they are integrated of
order I(1).Therefore, we(We therefore) reject the null hypothesis of unit root.

After examining the descriptive statistics, theretation matrix and unit root ¢the) Panel A
we now proceed to examine the descriptive and ladima matrix and unit root of Panel B.

The descriptive statistics of panel B are preseimédble 4 (Table 3) below.

Table 4 (Table 3): Descriptive statistics of Panel B

Inf rexc gdp opv

MEAN 2.225216 4.417756 6.395111 -0.439279
MEDIAN 2.203836 4.661392 6.053150 -0.412235
MAXIMUM 5.298447 5.819932 8.980025  1.292594
MINIMUM -2.918607 0.626633 4.787148 -2.290044
STD.DEV 1.201296 1.062054 1.071918 0.744871
SKEWNESS -0.573608  -2.34633p 0.951404  0.184663
KURTOSIS 5.545068 7.572663 2.707565  2.483807
JARQUE-BERA 80.53257 443.6144 38.29739  4.162853
PROBABILITY 0.000000 0.000000 0.00000p  0.124752
SUM 551.8537 1095.6043 1585.988 -108.9413
SUM SQ DEV 356.4486 278.6056 283.80%3  136.8p99
OBSERVATION 248 248 248 248

The descriptive statistics of panel B shows thatg@ries 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 6.39% wh&ch% below the oil producing countries.
The standard deviation is relatively low in whiablatility of oil price is the most stable of all
the variables follow by inflation with standard detion of 1.201296.



The results of correlation matrix of Panel B aresgnted infable 5 (table 4) below. The
results of correlation matrix of Panel B consistmignon oil producing countries are not
different from the result of Panel A consistingadf producing countries as all the variables
are negatively correlated with GDP. This means thatvolatility of oil price has a negative
relationship with economic growth in non oil prothg countries in sub-Saharan Africa.

Table 5(Table 4). Correlation matrix of Panel B

INF REXC GDP OPV
INF 1.00000f
REXC -0.007875 1.000000
GDP -0.162019 -0.571943 1.000000
OoPV -0.118391 0.336462| -0.097022 1.00000(

Table 6:Unit Root Tests of Panel BPanel B unit root tests)

Variables Levine et al bhal
without trend tvirend without trend with trend
GDP -6.68 5.98 -7.13 -6.05
(0.0000) (0.0000) (0.0000) (0.0000)
INF -7.76 .5 845 501
(0.0000) (0.0000) (0.0000) (0.0000)
RECX -78 -6.69 -8.57 -7.16
(0.0000) (0.0000) (0.0000) (0.0000)
OPV 3.35 -320 -360 353
(0.0@9H (0.000 (0.0000) (0.0000

The results about the variables from Table 6 are th same with those from Table 3.
Therefore, the null hypothesis of unit root can als be rejected here(From Table 6

above the results of Levin et al and Im et al showbat all the variables are not

stationary at levels but they are all stationary afirst difference. Therefore, they are
integrated of order I(1). We can therefore reject he null hypothesis of unit root.)

Due to the fact the correlation matrix cannot beekable indicator of associatiofin a
manner which controls for additional explanatory vaiables. Therefore,) we use the panel
data. The results of both panel A and panel Boegsented below imable 7 and 8(Table 5
and 6) respectively.

Table 7 (Table 5): Estimates ofPanel A(data A)

Variables Pool OLS effect Fixed effect GMM

C 13.9991*** 7.4199*** 16.1289***
(21.4181) (12.1185) (20.7034)

oPV 0.03019 0.0994 0.1240
(0.16464) (0.1808) (0.6119)

INF -0.7253*** 0.1100 -1.0646***
(-5.2757) (0.8071) (-5.7472)

REXC -1.1239*** 0.0765 -1.4294***
(-9.8415) (0.6856) (-10.514)

Rt 0.35 0.83 0.35




AdjustedR? 0.34 0.80 0.34
F-Statistics 39.7347 25.55

D-Watson st 0.37 1.0t 0.48844!
J-Statistics 118.2605
No of Observation 225 200
Cross section Included 10 10 10

NB: The list of instrument employed for GMM includegdp (-1) rexcv (-1) opv (-1) inf (-1)

***denote significant at 1%, ** significant at 5 %

Table 8(Table 6): Estimates of Panel B

Variables Pool OLS effect Fixed effect GMM
C 9.4473)*** 4.6092*** 9.9710%**
(34.1548) (21.7608) (30.8087)
OoPV 0.1255 0.04530 0.0827
(1.5926) (1.2586) (0.8721)
INF -0.1395%** -0.0565*** -0.3361***
(-3.0349) (-3.8123) (-4.1811)
REXC -0.6081*** 0.43771*** -0.6202***
(-11.0848) (9.4419) (-10.3407)
R® 0.36 0.97 0.33
AdjustedR? 0.3t 0.9¢ 0.32
F-Statistics 46.04 197.40
D-Watson stat 0.0731 0.38 0.1542
J-Statistics 190.6601
No of Observation 248 226
Cross section Included 10 10 10

NB: The list of instrument employed for GMM includegdp (-1) rexcv (-1) opv (-1) inf (-1)
***denote significant at 1%, ** significant at 5 %

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 md@&&M) and the generalized moment
method (GMM).

The result of pooled OLS of panel A shows that toéatility of oil price is positive but
statistically insignificant. The pooled OLS resudtso show that inflation is negatively signed
and statistically significant at 1% which meanattmflation has a negative effect on the
economic growth of oil exporting countries in sufh@ran Africa. Theeal exchange rate is
also negative and statistically significant at 1A6ler pooled OLS. This also means that real
exchange rate has a negative impact on the ecorgymith in oil exporting countries in sub-
Saharan Africa. On the other hand, the resultf®GMM modelshow that the volatility of
oil price is positive and statistically insignifiazia In other words, the volatility of oil price has
a positive effect on economic growth in sub-Sahafita. Despite the fact that the inflation
and real exchange rate are negatively signed aidtgtally significant at 1% , both of them
have a negative effect on the economic growth Inemporting countries in sub-Saharan
Africa. The positive effect of the volatility of Igdrice on oil exporting countries found in this
study may be due to the fact that the increasesiliprices will encourage and motivate



investors to invest in the oil exporting countriésading to an increase in the investment
funds in African oil exporting countries. As a uds this oil windfall will create the
opportunity to increase the government revenueili@xgorting country and will boost the
economic growth in the oil exporting sub-Saharancafcountries (UNCTAD, 2006).

The results of pooled OLS in Panel B show thatuvblatility of oil price has a positive but
statistically insignificant effect on economic gribw This effect of the volatility of oil price
on oil importing countries may have probably ocedrbecause such countries identify and
explore alternative sources of energy so that ey protected from the impact of price
volatility or they may adopt measurds reduce the level of dependency onigiérnational
markets. Measures such as decreasing the shawsilofuls in the national energy portfolio,
increasing the efficiency of energy and develogtrgctural and technological alternatives to
make the production processes less fossil fuehgite can all reduce the dependency on oil.
Since these structural policy measures have lomg-téme horizons, they can be
complemented with short-term risk management insdnis such as physical reserves,
strategic purchasing contracts and financial imsemts which are all a common practice
among many large private companies for hedgingr thepply risks [21]. In addition, the
positive effect of the volatility of oil price onilamporting countries may be due to the fact
that the problem of high oil price is offset thrbufpreign aid or government subsidies.
Especially thesubsidiaries given by government help to reducebtitden of poor people so
that the nation can still buy products at cheap&ep Besides, the production cost remains
low through the subsidiaries aftfis creates the chance to attract more foreigtoeirsvest in
the local [3].

The results of fixed effect of panel B are noteliéint from pooled OLS as the volatility of oil
price is positive but statistically insignificaahd both the inflation and real exchange rates
are negative and statistically significant at 1%isTresult is consistence with [7].

We choose (GMM) as robustness check due to its radga of accounting for
heteroscedasticity(hereroscedasticity)andeliminating any trace of serial correlation [Ghis
method shows no difference from both the pooled @h& fixed effect as the volatility of oil
price is positive but statistically insignificanhflation and real exchange rate show negative
signs and both are statistically significant. Tddjusted variable is satisfactory in all the
estimations,with the values of 0.36 under pooled50O0Q.97 under fixed estimation and 0.33
under GMM.

With respect to the results of Panel A and Panal 8mma herethe impact of the volatility
of oil price on oil exporting countries is the samigh that of the oil importing countries in
sub-Saharan Africa. This result is consistent wiike study [22] where no statistically
significant difference was found between the ecangmrformance of commodity and non-
commodity 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 tcesmand OPEC members, such studies
do not usually examine the countries in sub-Sah#fmica. Therefore, we examined the
impact of the volatility of oil price on the econamgrowth of selected, sub-Saharan African
countries.Our study is different from the other studies asdiwvéde 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 cousdri We used three different estimations
namely, the pooled OLS, fixed effecto comma hereand Generalised Method of Moment to

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



determine the effect of the volatility of oil pricen the economic growth in sub-Saharan
Africa. The results of this study show that theatitity of oil price has a positive but
insignificant impact on the economic growth of btk oil exporting and importing countries.
The insignificant effect of the volatility of oilrige in panel A reveals that whether the oil
exporting countries will benefit from an increaseoil prices in the international markets will
depend on how these countries spend their oil \aihdfherefore, it is necessary for oll
exporting countries to channel their oil windfall to various sectors of the economy in
order to stimulate economic growth. Moreover, the psitive impact of the volatility of oil
price shows that oil importing countries should hae alternative sources of energy to be
protected against the volatility of oil prices. Thee countries should take necessary
measures to reduce their level of dependency on érnhational oil markets. (While the
positive impact of volatility of oil price on oil importing countries show that having
alternative sources of energy is necessary so aspimtect against the impact of volatility

of oil price also measures should be taking to rede the level of dependency on oil
international markets.)
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