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ABSTRACT-

The effects of exchange rate volatility and its effect on pricing
of petroleum products has over the years been an issue for
both policy makers and industry players in the
implementation of a full-deregulated petroleum market in
Ghana. The primary study objective was to determine to
what extent exchange rate volatility is affecting Bulk Oil
Distributing Companies in Ghana. Graphs suggested a direct
effect of exchange rate on petroleum prices thus a negative
effect towards BDC’s. The Ordinary Squares Method
showed that in all cases, the exchange rate variability was not
statistically significant. Secondary data was used for the
research with specifics on Petrol, Diesel and Kerosene. The
data period spanned January 1989- August 2007 prior to
currency re-denomination and September 2007- June 2013
after the currency re-denomination to assess the volatility
after the re-denomination. Per the analysis, the Ghanaian
currency has been very volatile in the past years with negative
implications for BDC’s and the economy as government
implements the full deregulation policy devoid of subsidies.
In some instances where there were sharp volatility in
exchange rates and crude oil prices, government absorbed
the shocks thus, no significant increases in prices of
petroleum products. This therefore requires BDC's to hedge
their payment of import bills through forwards, options and
swaps to hedge the short run risks of high volatility of the cedi
and the government to ensure the cedi stability.

Keywords: exchange; rate, volatility, distribution, petroleum.

l. INTRODUCTION

Countries rise and fall depending on how they manage
exchange rates. A minor change in exchange rates which
ripples through an economy affects the fortunes of
companies and the consequence of which can be dire.
Exchange rate problems can be worse in a developing
economy because they keep high balance of payments
deficits. A major source of these deficits is because of huge
oil imports. The explanation of the sources of these
exchange rate volatilities is one of the most challenging
issues affecting developing economies due to their high
balance of payment deficits especially for a country like
Ghana. . It is undeniable that oil, christened “black gold”,
fuels the global economy. Qil converted into petrol and
diesel fuels our various modes of transportation that allows

for the movement of people, goods and services around the
globe.

Statement Of The Problem

In February 2005, Ghana deregulated its petroleum
marketing from which emerged oil distributors. The
distributors import crude oil, refine, and distribute. They
do not however set prices which remains in the hands of
government. The final price paid by consumers consists of
subsidy and tax effectively keeping prices below market
prices. This strategy of government has come under
intense scrutiny, as many believe it is not sustainable. For
example in recent times international price of crude oil
have been increasing daily in the world market putting a
lot to pressure on government to review domestic prices.
Meanwhile government’s ability to subsidize continues to
be hampered by declining revenues due to poor gold and
cocoa prices in the international markets (ISSER, 2013;
Adam, 2009). The effects of exchange rate volatility and a
fully deregulated petroleum sector pricing pPossess
challenges of their own. A fully deregulated sector could
mean more volatility in trade and prices that could have
further implication for poverty reduction. The primary
focus of this study was to determine to what extent
exchange rate volatility is affecting Bulk Oil Distributing
Companies in Ghana and find out how they manage their
exchange rate fluctuation risks to achieve profitability and
liquidity.

Objective of the study

The overall objective of this study is to empirically
analyze the short run relationship between exchange rate
volatility and the price of petroleum products in Ghana

1. RESEARCH REVIEW/METHODOLOGY

Research Design
In this study, the design is quantitative in nature where an

attempt was made to measure the effect of exchange rates
volatility and its possible effects on BDC’s. This design
emphasizes the importance of looking at parameters in the

natural setting.

The data collected for the research was mainly secondary

data. Sources of data were from the Bank of Ghana’s
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statistical bulletin and National Petroleum Authority data
bank. The period covered in this study is from 1989 to
2013 in order to have a good impact assessment of the
volatility, given the data availability of nominal exchange
rates and prices of selected petroleum products. In this
study, the nominal exchange rate values used represents
the monthly average exchange rate of the cedi, and the
monthly average exchange rate of the US dollar that were
computed using indirect quotation. The data set was
converted into natural logarithms to determine the monthly
percentage change. The natural logarithms of nominal
exchange rate were used as the independent variables in
the regression.

The spot price of crude oil is used as the base for pricing
petroleum products in Ghana. The price build-up and the
exchange rate were mainly used as the population for the
study. This was chosen because they are the main
indicators used in pricing petroleum products. The build-
up of the price consumers pay for petroleum prices in
Ghana is decomposed into ex-refinery price, taxes,
margins to distributors, and the ex-pump price. The
aggregate of these components make up the price of
petroleum products. The monthly average price of
petroleum products were used in this study. The natural
logarithms of these variables were taken and were used as
the dependent variables.

Empirical Econometric Model

The ordinary least squares model is used to analyse the
volatility in exchange rate and it influence on petroleum
pricing. The researcher demonstrates the mechanics of this
model below:

Ordinary Least Squares (OLS) Model:

Prices of petroleum products in Ghana depend on several
factors including the real exchange rate, real incomes,
volumes of trade, government subsidies, interest rates, etc.
The exchange rate, which is of particular interest in this
study, is however, an implicit price rather than an explicit
price. According to Balassa et al. (1986), the impact of

such implicit prices can be identified when an adequate

measure of the effective exchange rate is used. In the
present study, the nominal exchange rate is used. Lagged
variables are of particular importance in measuring the
influence of past changes in the dependent variables. The
relevant model takes the form:

Yj = Bixaj + o tBrxy +upj =

11
1,..,n (.3)

Where the y;'s are the dependent variables. Thex;;'s are the
independent variables. These variables are independent
across observations and are assumed to come from a
random sample. The w;'s are the error terms, which are
assumed to be normally N(0, 0?) distributed, conditional
on the x;; ‘s, with 12 constant (and finite).The [J;'s are the

model parameters to be estimated, and n is the sample size.

Model Specification:

The data used to estimate and interpret the model consist
of annual time series
ExR,PEPx,GOPx, LPGPxandKEPx for Ghana. Where
ExR is the nominal exchange rate, PEPx is the prices of
premium gasoline, GOPx is price of gas oil, LPGPx price
of Liquefied Petroleum Gas, and KEPx is the price of
kerosene. Before the model is specified, the researcher
takes the logarithms  of all
(InExR, InPEPx,InGOPx, InLPGPxand InKEPx ) and

differenced the exchange rate variable:
AlnExR = (InExR; — INExR;_;)

natural variables

1.2)

Since the data comes from a time series, the observation
index j represents time (or a period), and is therefore now
denoted by t. Thus, the model with intercept is now written
as:

Ve = Bixyet oo+ BroaXe—1e + Br

+pat=12,..n (13)

From the above the model variables are no longer
independent across the observations t, it is however
necessary to restrict the dependence.

The models estimated include:

3
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InPEP, = B,AlnExR;_,
+ BInPEP 4

1.4
+ B3+ ¢4

lnGOPx = ﬂ4AlnExRt_1
+ BslnGOP,,_,

15
+ B+ U (9

lnLPGPx = ﬁ7AlnExRt_1
+ BelnLPG,,_,

(1.6)
+ Bo+ U3

anEPx = ﬂloAlnExRt_l
+ B11InPEP,;_4

a.7
+ B2+ Uy

Where u is the error term, satisfying E[u;|¢@:] = 0

The economic a prior expectation is positive for the
nominal exchange rate in that a rise in the nominal
exchange rate will lead to a rise in prices of petroleum
products ceteris paribus. Similarly, the lagged
independent variables (y,_,) is positively related to
dependent variable (y) in the short run for variables
described above. The lagged variables are introduced as
explanatory variables based on the partial adjustment
principle, which postulates that there is a desired level of
stock that the economic agent thinks is right for a smooth
production process, without excess capacity (Nerlove,

1967).

Hypotheses Testing

The t-value of b is used to test the null hypothesis that [J;
i> 0. First, |
select a significance level, for example 5%. Where t,. is a

= 0, against the alternative hypotheses that

t distributed random variable, with n - k degrees of
freedom. The researcher conducts a Right-sided test,
reports the critical values for tsy for which P[[ta«[>tse] >
0.05. The decision rule follows that: If |ti|>tse then you
reject the null hypothesis that [1; = 0, and if not, then the
researchers fails to reject the hypothesis 7; = 0, which
means that the corresponding regressor xi, j has no effect
on, y;. Similarly the p-value can be used to test the null
hypothesis [1; = 0 against the alternative hypothesis that [1;
is unequal to zero. Here, the researcher selects a

significance level, say 5%. Then, the null hypothesis is

rejected if the p-value involved is less than 0.05, and we
accept it if not (Mahony,1986)

1. RESULT ANALYSIS AND DISCUSSIONS

Exchange rate volatility
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Figure 1. Changes in exchange rate (1989-2007)

For the period under review, from the graph it has been
identified that from August 1989 to January 93, the
exchange rate was less volatile as it had just a few
changes within that period. The exchange rate seemed to
be less volatile within that period. This period was also
just when Ghana had moved from military rule to civilian
rule.

However, after that, there were some increased changes as
well from an average of 4pesewas from August 1989 to
January 1993 to an average of 25pesewas for the period
February 1993 to January 1999. This however included
some sharp variations within the period. However, the
economy experienced some increased changes in the year
2000, which caused a drastic in the exchange rate moving
it to GHC 295 in January 2001. The nation had
transitioned from a government that had ruled for 19 years;
but the year 2000 was very challenging to the economy as
the cedi depreciated vastly that year due to election
pressures and other global economic pressures as well.

The year 2002-2006 saw some variations in the exchange

rate, which fluctuated but was better than what had
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happened in the year 2001. There were increasing global
prices of crude oil on the world market, which affected the
economy in general. Government had to subsidise
petroleum products that run Tema Oil Refinery (TOR) into
serious debt, as it was then the only provider of petroleum
products in Ghana. Banks refused to lend to TOR due to
its huge debt portfolio. The government however was able
to stabilise the currency for a while from 2006 -2007 prior
to redenomination of the currency.
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Figure 2: changes in exchange rate (2007-2013)

The Ghanaian currency was redenominated in September
2007 and the exchange rate fixed at USD1=GHS1. The
economy still faced some challenges due to increased
budget deficits, reduced prices of Gold; Cocoa with crude
oil reaching its highest in 2008 hovering above USD140,
the highest in the past 10 years. This affected the country’s
foreign reserves thereby pushing the exchange rate of the
cedi to further depreciate against the dollar. From the
graph it can be identified that exchange rates is very
volatile and this is worrying as it can easily push the

BDC’s to incur exchange rate losses.

The changes are however negative as the currency further
depreciates against the dollar for the period September
2007-August, 2013. The year 2008 was very challenging
as the countries major imports saw a decline in prices
whilst crude oil saw a large increase in price, thus affecting

the foreign reserves, which affects the countries exchange
rates. Ghana is currently a middle-income economy based
on rebasing some few years ago. Ghana now has one of the
most unstable currencies in the West African sub region.
A major contributor to this fact is that Ghana is unable to
manage its deficits consistently. From an exchange rate of
almost GHC1=USD1, in 2007 when the currency was
rebased, the exchange rate as at August 2013 was
GHC2.15=USD1 about 100% change over the past five
years. This is very worrying as it makes it difficult for the
BDC's to plan effectively due to the highly volatile nature
of the cedi. From Figure 2 above, there have been
consistent changes throughout the five-year period under
consideration. However, when the rates were moved to the
open market, the exchange rate became very volatile.
Government through the central bank has put in several
measures to manage the heavily volatile nature of the cedi,
which have yielded some short run results.

Looking at its impact on oil prices, for example, in
December 2007, when the exchange rate was Ghc 0.96 to
a dollar, the premium gasoline sold at Ghc1.02 and gas oil
at Ghc 1.03. However, in January 2008, when the
exchange rate increased from Ghc 0.96 to Ghc 0.97 a
dollar, the premium gasoline was sold at an increased price
of Ghc1.07 and gas oil at Ghc 1.04. In March 2008 as well,
when the exchange rate increased again from Ghc 0.97 to
Ghc 0.98, the premium gasoline also sold at an increased
price of Ghcl.11 and gas oil Ghc 1.16.

The research observes that prices of premium gasoline, gas
oil, kerosene and liquefied petroleum gas from 2007 to
2013 shows a general positive trend with distinct peak
periods. Premium gasoline shows a marked overall
increase in price from 2007-2013. From September 2007
to June 2009, prices changes of petroleum products were
very volatile with even some decreases in prices. However,
the decreases were because of huge subsidies by
government in those periods as it was also an election year
and a position to woo voters to win the election. This is
because exchange rates continued to experience some
changes thus there was no justification for a price

5
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reduction. Apart from the decrease in petroleum prices in
December 2008, other increases are justified due to
changes in the exchange rates as observed from the graph
(figure 3). Exchange rates fluctuated which also affected
the prices of petroleum products despite the heavy
subsidies on petroleum products at the time.

However, from the graph (figure 3), it could be seen that
prices were stable thereafter from December 2009 to
December 2011 despite an increase in prices in January
2011. The exchange rate differences were also minimal as
adjudged from the graph (figure 3) during the same periods
between December 2009 to December 2011. During the
earlier periods before 2013, the government used a
petroleum pricing formula to directly regulate domestic
prices below border prices. However as noticed from the
price differentials from February, 2013 to August, 2013
there have been some increases as government has decided
to scrap subsidies gradually on petroleum prices.

From the graph (figure 3), it identifies the differences in
the exchange rate that affected the pricing of petroleum
prices despite government subsidising the product heavily.
Because petroleum products are imported from Russia,
Nigeria and quoted in the USD, the exchange rate is a
determinant of the pricing in Ghana as well as the world
crude prices. The depreciation of the cedi against the
dollar was very high about 106% within 2007-2013. From

this results, it is very disturbing curbing from past events.
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Figure 3. Petroleum Price Trends (2007-2013)

This gradual trend however exhibit high volatility year-on-
year. The decision of government to keep prices below
border prices resulted in substantial fiscal costs in the form
of explicit budgetary subsidies and forgone revenue.
These price increases were necessary to eliminate the
subsidies petroleum products. Petroleum products were
allowed to face the same 16 percent general sales tax as
other final goods in the economy. However, the increases
were substantial, ranging from 59 percent for diesel to 65
percent for fuel oil.

The period between September 2007 to August 2013 show
kinks trend. There are periods when prices stabilised. For
example from March 2008 to December 2008, prices rose
sharply but started to decline well into early 2009.
Throughout January 2009 to December 2010 prices of
petroleum products were stable, only rising slightly
afterwards in a single month of about 60 percent. Similar
observations were made in 2011, 2012, and 2013 (ref to fig
2 above). The cited reasons for these plateaus are political
manipulation of prices, especially during election periods
only to rise hugely after elections. Sudden jumps in the
prices have led to problems in the economy, prompting
government to institute a new automatic pricing formula
monitored by the National Petroleum Authority.

Statistics of Variables

In table 1, the researcher presents a summary of
characteristics of the variables used in this study.

Table 1: Summary Characteristics of Variables

InExR InPGPx InGOP: InKEPx InLP
GPx
Mean 5.74* 549* 547* 514* 525*
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Maximu  9.14* 9.15* 9.05* 8.95* 8.97*
m
Minimu 453* 4,10 4.01* 3.73* 4.07*
m
Std. Dev  2.08* 1.77* 1.68* 1.85* 1.90*
Kurtosis 0.93* 2.01* 2.12* 220* 1.78*
Skewnes 1.58* 1.81* 1.83* 191* 1.79*
S
Sum 1102. 1053. 1049. 986.0 1007.
263 845 94 466 66
SumSg. 144* 133* 1.29* 136* 1.38*
Dev

Observat 192 192 192 192 192
ions

*rounded up to two decimal places

The table above (table 1) shows the characteristics of the
full sample data set; it can be identified that the mean of
both the returns on exchange rate, premium gasoline, gas
oil, LPG and Kerosene are positive, this suggests there is
more of increase than decrease in the changes of all the
variables. The standard deviation of the exchange rate
variable is higher than that of the petroleum products that
suggests that the degree of variability of that of the
exchange rate is higher than that of the prices in petroleum
product, which means the dispersion of the data points of
the petroleum products prices is closer to its mean.

The returns of all the variables are positively skewed
which suggests that the majority of the distribution is
concentrated to the left that suggests that the majority of
the distribution will be to the left, and the high values in
this distribution are relatively few. The exchange rate
returns has a lower excess kurtosis than all the other
variables, which suggests that more of the exchange rate

variance might be because of infrequent low deviations.

Table 2. Estimated OLS model results

Econometric Model

In this section, the researcher presents the regression
results followed with brief analysis.

Estimated OLS Model

The F-tests (table 3) are significant at 1% for
InPEPxand AInExR,
INnPEPx(;_qy, AINExR_;y or both have an influence
on InPEPx.
for InGOPx, InKEPx, and InLPGPx. From the reported
Durbin-Watson statistic on the information, set there is no
adjusted R2
InPEPx, InGOPx, InKEPx, and InLPGPx are positive. It
implies that the included respective independent variables

implying that either

Similar interpretation is  made

autocorrelation.  The value  of

explain the variations in the dependent variable. For
example 93.11 percent of variations in InPEPx about its
mean is explained by [nPEPx_;yor AInExR_q, Of
both. Similarly, 93.52%, 93.54% and 92.85% of variations
in INKEPx, InLPGPx and InGOPx respectively, about its
mean is explained by their regressors. The intercept terms
measures other fixed components related to changes in
premium gasoline prices, Kerosene, LPG, diesel prices.

The only significant regressors are
InPEPx;_1), INKEPX;_y), INLPGPx;_y,

and InGOPx;_yy. They are have positive signs. A unit
rise in price of premium gasoline in June could lead to
0.9617 unit change in prices of premium gasoline in July
ceteris  paribus.  Similarly, a unit rise in
InKEPx_y), InLPGPx(;_yy and InGOPx_4) would
lead to a rise of 0.9642588, 0.9660 and 0.9599 units in
InKEPx;_y), InLPGPx,_,y and InGOPx
respectively, ceteris paribus. In all cases, the exchange rate
variable was not statistically significant
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Dependent Variables

Coefficients InPEPx InKEPx InLPGPx InGOPx
Constant 0.217 0.1896635 0.1831 0.2263
(0.108) (0.09862) (0.10062) (0.10952
AMExR;_,y  0.0362 0.0241507 0.03239 0.0291
(0.0741) (0.07356) (0.07457) (0.07347)
InPEPx;_;y  0.9617*** X X
(0.0191)
InKEPx_y, X 0.9642588*** X X
(0.01853)
InLPGPx;_qy X 0.9660*** X
(0.01853)
InGOPx;_y X 0.9599***
(0.01946)
R? 0.9319 0.9359 0.9361 0.9293
Adj R? 0.9311 0.9352 0.9354 0.9285
Standard 0.3485 0.3463 0.3510 0.3456
Error
Akaike info. -2.092 -2.105 -2.077 -2.1090
Criteria
F-stat(2, 187)  1278.88***  1364.34*** 1370.07***  1228.77***
DW-stat 1.9734 1.9607 2.0046 1.9768




JJ.I_C/'J'I/J

IV. CONCLUSION AND FUTURE WORKS

Indeed studies on exchange rate volatility and its impact
on trade have mostly come to mixed conclusions. For
example, a survey by Cote’s (1994) research on the
effects of both real and nominal exchange rate volatility
on the volume of international trade concluded that
results are ambiguous. He argued these mixed
conclusions is because results are sensitive to the choices
of sample period, model specification, proxies for
exchange rate volatility, and whether the countries
considered are developed or developing. This means that
debate on the impact of exchange rate on trade is far from
settled as it may depend on several factors. Though some
agree to a causal relationship, others dispute any such
relationship with some even suggesting a negative
impact on trade and welfare.

Futher research can be conducted on how the
redenomination of the cedi has affected fuel prices in the
era of petroleum de-regulation
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