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ABSTRACT
The fluctuations in oil price during recent years and the recessions arising out of such
fluctuations have encouraged researchers to conduct numerous studies especially on the
effects of increase in oil price on economy. There has been a trend to use nonlinear relations
since 1986 due to the negative fluctuations on oil price and asymmetric relation in such
fluctuations. In this research, we study the asymmetric effects of oil price fluctuations on the
production growth and inflation rate of the oil importing and exporting countries. For this
purpose, panel data method has been used to study the data of the period from 1975 to 2000.
The results show that the changes in oil price have significant and asymmetric effects on the
growth rate of GDP and inflation rate of the above-mentioned countries.
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INTRODUCTION
Considerable economic fluctuations that happened because of two oil shocks in 1970s have
caused several studies and researches on the effects of oil prices on economic activities and
inflation. A major part of empirical studies focused on the linear relation between oil price
shocks and deceleration of production growth (Hamilton, 1983; Rasche & Tatom, 1981;
Hamilton, 1988). Most of these studies confirm that there is a negative linear relation
between oil price and economic growth. However, as the shock of decrease in oil price in the
mid-1980s led to no economic development in the USA, the studies were continued vastly
focusing on the symmetric and asymmetric relation between oil price and economic
production in the United States, and the nonlinear relation between oil price and economic
growth were researched (Mork, 1989; Lee, Ni, & Ratti, 1995; Hamilton, 1996). According to
these studies, it was found that the relation between the impact of increase in oil price on
economic growth and that of decrease is asymmetric. In other words, the negative effects of
increase in oil price in the oil importing countries especially industrialized importing
countries is more effective that the positive effects of the decrease in such states.
This research aims to study the asymmetric relation between oil price shocks and economic
growth, as well as the asymmetric relation of oil price shocks and inflation. For this purpose,
ten oil-producing countries and ten oil-importing ones are sampled to study the effects of
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increase and decrease in oil price on inflation and growth of both groups of consuming and
producing countries. The following hypotheses are studied based on the above-mentioned
facts:
1. Increase in oil price in both consuming and producing countries has a positive effect
on inflation.
2. Increase and decrease in oil price has asymmetric effects on production growth and
inflation of the selected oil-consuming and oil-producing countries.
To develop a model for the test of the above-mentioned hypotheses, panel data method and
generalized method of moments (GMM) are applied.
In the first section, we review the previous studied on this issue, and in the second section,
the theoretical framework for the study of the asymmetric relation of oil price shocks with
economic growth and inflation is explained. The third chapter provides the research model,
and in the fourth section, the obtained results are analyzed. Finally, in the fifth section, the
conclusion has been provided.
REVIEW OF LITERATURE
Few studies have been conducted on the asymmetric relation of oil price and its impacts on
the growth of oil-importing countries. A major part of these studies has confirmed the
relation between oil price and its impacts on the growth and inflation in oil-importing
countries, and they introduce oil price shocks as the main factors of recession happened in
1970s. In this section, at first the empirical studies on the effect of oil price on the economy
of the oil-importing countries are studied and then the impact of such a price on the oilconsuming ones.
Preliminary studies conducted on the oil-importing countries are mostly on the effects of oil
price fluctuations on the economy of the Unites States. Hamilton (1983) used a VAR model
and showed that oil price shocks were effective in the economy of the United States. His
research showed that there was a significant relation between oil price shocks and real
production in the USA, in such a way that massive increase in oil prices could cause
decrease in real production growth.
The researches of Mork (1989) showed that increase in oil price had a considerably negative
effect on the growth of gross national product of the USA; while, the decrease in oil price
was led to no increase in economic growth. Mory (1993) confirmed the findings of Mork and
showed that the increase in oil price had negative effect on the economy of the US. In
contrast, the decrease in prices had no effect. Lee, Ni, and Ratti (1995) have also confirmed
the asymmetric effects of oil price shocks on the gross national product of the US.
Moreover, several studies have been conducted on the impacts of oil price on the economy of
other oil importing countries, especially industrialized ones. Hunt et al (2001) studied the
effects of oil price shocks on the macro-economic variables such as inflation and production
of industrialized countries using MULTIMOD, which is the IMF's multi-country model, and
researched the role of monetary policies on production. According to these studies, there was
a significant negative correlation between oil price and macro-economic indices such as
production, unemployment, and real wages. Moreover, it was also found that there was an
asymmetric relation between the changes in oil price and subsequent changes in production.
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Several studies have been conducted on the oil-producing countries by Alotaibi (2003) and
Boroujerdian (2007).
Alotaibi (2003) studied the asymmetric effects of oil price shock on the gross domestic
product of the member states of Persian Gulf Cooperation Council for the period from 1960
to 2004. He used three methods for the calculation of oil price. The results of his research
show that oil price shock has been positive and is not significant in some models. Moreover,
the negative oil price shocks have dominance over positive shocks. In other words, a
symmetric relation was confirmed.
Boroujerdian (2007) studied the asymmetric effects of oil price shocks on the economic
growth of Iran for the period from 1959 to 2005 using the theories of economic growth and
Mork oil price analysis. The results of this study show that oil income shocks have
significant effects on the economic growth (excluding oil sector), while the effects of
negative shocks are considerably more significant than that of positive shocks. In other
words, production growth reacts strongly to the shocks reducing oil incomes.
Theoretical Framework
To understand the effects of oil price shocks on the economic growth of and inflation in the
oil importing countries, the economists such as Hamilton (1983), Brown and Yucel (2002)
provided different causes. One of the best and most important causes is the effect supplyside, stating that the increase in oil price reduces the access to the factors of production. The
transfer of income from oil importing countries to oil exporting ones and the effects of
changes in real balance are other causes. However, the global oil market faced drop in price
in 1980s and 1990s. During these two decades, it was expected that drop in oil prices would
led to the economic growth and development of the affected countries according to the
theories on the impacts of oil price on the economy of the oil importing countries. In
practice, no economic development took place because of such a drop in price. Monetary
policies, adjustment costs, inverse effects of uncertainty on investment, and asymmetry of oil
products prices are the causes of such an asymmetry in the reaction of production to price
shocks.
According to Tatom (1988 & 1993) and Beranke et al (1997), monetary policy is one of the
channels, through which oil price shocks affects economy asymmetrically. Hence, in case of
downward price stickiness nominally, the increase in oil price lead to a considerable decrease
in GDP provided that monetary investors fail to stabilize nominal GDP by adopting an
unexpected inflation policy. In contrast, although it is expected real wages are increased due
to the decrease in oil price leading to the reduction of price level, this does not happen due to
the downward stickiness of prices.
The second cause of asymmetric relation between oil price shock and macro-economic
variables is called adjustment costs, which may slow down the growth of production due to
intersectional imbalance, lack of coordination among enterprises facing changes in oil and
energy price, or the ratio of fixed energy prices to production in capital stock.
According to Huntington (1998), when enterprises are not sure about the oil prices in the
future, they decide about irreversible investments with delay, since the enterprise must
determine the energy consumption of production at the time of calculating the capital when
the ratio of energy to production is inserted in the capital stock.
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Uncertainty about the oil prices in the future as well as increase or decrease in prices exists
anyway. However, this uncertainty increases when the likelihood of increase in oil prices
rises in the future.
Few studies have been conducted on the asymmetric effects of oil shocks on the macroeconomic variables in the oil exporting countries. The problems of capital market have been
suggested as a reason of the asymmetric relation between oil price shocks and macroeconomic variables. The increase in oil incomes is one of the most important sources of the
capital required for physical and social investments. However, the positive effects of such an
increase may be appeared in economy gradually and with delay because of the limited
economic capacities required for the absorption of additional incomes and converting them
to physical capital as well as due to the requirement of time for adaption to new conditions.
In contrast, the decrease in oil prices in the oil exporting countries restricts the availability of
capital goods and intermediate products because of decrease in incomes in such countries
and loss of capital – production capacities of these countries.
Another reason of such an asymmetry is the increase in exchange rate after an oil shock in
such countries; this is called Dutch disease. In the countries that depend on oil revenues,
increase in oil exporting revenues raises exchange rate and improves production. On the one
hand, an upturn in oil income improves the value of national currency, and it diminishes the
negotiable nonpetroleum sector leading to economic problems. One the other hand, although
the blockage of oil incomes can only defer the increase in the value of national currency, it
cannot prevent such an increase. In case of a negative shock in oil price, exchange rate
should be adjusted; but it is over-evaluated, and the losses to the market of non-petroleum
exporting goods are not recouped. In such conditions, it is expected the negative shocks in
oil prices to be more important than positive shocks.
Whereas oil income forms an essential part of the income sources of the oil exporting
countries, fluctuations in this sector have harmful effects in these countries. Fluctuations in
prices cause uncertainty in the revenues of the governments and such an uncertainty
appearing in form of fluctuations in government's expenditures affect the level of economic
activities.
Budget is adjusted usually in an asymmetric manner. Rapid growth of public expenditures
incurs mostly because of increase in oil prices. It reduces the quality of expenditures and
increases in contrast the current credits. By decrease in oil incomes, a great part of the
current expenditures spent for the inflexible salaries and wages of public servants are less
adjusted. Therefore, it is required to reduce the costs and expenses of civil works. Due to the
large number of unfinished projects and fixed investments that are not used efficiently
because of the shortage of irrecoverable resources at the time of negative shocks,
productivity drops. In general, it seems that upturn in oil incomes has no significant effect on
the economic growth of the oil exporting countries, while oil recession has a significantly
deterrent effect on growth.
METHODOLOGY
Data and Statistics
To study the asymmetric relation among the oil price shocks, economic growth, and inflation
rate in the oil exporting countries and oil importing ones, two groups consisting of ten oil
exporting countries (including Iran, Saudi Arabia, Venezuela, Kuwait, Nigeria, Algeria,
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Mexico, Indonesia, Norway, and Canada) and ten oil importing ones (including USA, Japan,
Italia, South Korea, Spain, France, Australia, Netherlands, and India) are selected for the
period from 1975 to 2000. The data required for the calculation of the rate of economic
growth and inflation rate, are extracted from the database of WDI, and those ones required
for the calculation of oil price shocks are obtained from the statistics of the global price of
crude oil published in the site of BP Plc. Mork's analysis method has been applied to separate
the negative and positive shocks in oil prices. All data are real and estimated based on the
data of the year 2000.
Oil Price Analysis
The study of oil price behavior and its effects on macro-economic variables show that the
changes in oil price in the different periods have no different effect on macro-economic
variables. The different behaviors of oil price changes before and after 1986 and asymmetric
reactions of the economic production indicator to oil price shocks in the economy of many
countries encouraged economists to search for a different interpretation for the
characteristics of oil and production in order to show the relation between these two
variables. Mork has been one of the researchers, who introduced a new variable by the
analysis of oil price. According to the method of Mork (1989), ΔOilt indicates the quarter
changes in real prices of oil, and it is calculated as the first difference of oil price (in log
form):

Where, Oilt is the real price of oil in dollar at period t. According to Mork, the positive rates
of oil price are considered as positive shocks, and negative ones as negative shocks. These
shocks are defined as follows:

To study the effects of the negative and positive shocks of oil price on the above-mentioned
variables in both groups of importing and exporting countries, the generalized method of
moments (GMM) in dynamic combinatorial model is used.
The Explanation of the Model
Before the estimation of the model, the stationarity of the data must be assessed. According
to Fisher's unit root test prescribed for the study of panel data, the stationarity of the data
used in this research is approved. Therefore, spurious regression is rejected and the estimated
regression is considered valid.
After the model is provided and variables are defined, we estimate the model and analyze the
obtained results. Considering the nature of the model and the dependent variable with lag of
explanatory variables, it is preferred to use a GMM estimator based on dynamic panel data
model. The intended model used for estimation can be formulated in general as follows:
4-3-1
(4-3-2)
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Where, Dyi,t is the dependent variable (the growth of the GDP),

DπI,t : dependent variable (inflation)

:the total lags in the positive oil price shocks
:the total lags in the negative oil price shocks
ŋ : the effects observed in each country
ε : error term
Moreover, index I indicates the country and index t the time.
We present the following hypotheses:
1- There is no successive correlation among error terms.
2- The explanatory variables X are weakly exogenous.
The moment conditions are as follows:

Model Estimation and Providing the Results
Considering the above-mentioned hypotheses and conditions, the model developed for the
variables production growth and inflation in two samples has been estimated using GMM
estimator. The results of the model, estimated based on GMM for the variables inflation and
production growth in the samples of exporting and importing countries, have been provided
in the tables 1 and 2.
Table 1. The Relation between the Production Growth and Negative and Positive Shocks in
Oil Price (GMM Cross-Sectional Regression)
Description

The Growth of the
Dependent Variable
(GDP) with one Lag
Positive Shock in
Oil Price (Pos –
Oilp)

Sample of the Oil Importing
Countries
PTCoefficient
Value Statistic
0.0000
18.00
0.21

Sample of the Oil Exporting
Countries
PTCoefficient
Value Statistic
0.0000
11.2
0.27

0.0003

0.0000
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Table 1. The Relation between the Production Growth and Negative and Positive Shocks in
Oil Price (GMM Cross-Sectional Regression) (Contd….)
Description

Positive Shock
in Oil Price with
one Lag
(Pos – Oilp)
Negative Shock
in Oil Price
(ng-oilp)
Negative Shock
in Oil Price with
one Lag
(ng – oilp)
Sargan Statistic

Sample of the Oil Importing
Countries
PTCoefficient
Value
Statistic
0.0000
-14.7
-0.017

Sample of the Oil Exporting
Countries
PTCoefficient
Value Statistic
0.062
-1.9
- 0.011

0.0000

-13.3

- 0.012

0.007
5

- 2.7

- 0.035

0.0000

7.5

0.010

0.000
2

- 3.8

- 0.03

57

55

Reference: Research Calculations
Table 2. The Relation between the Production Growth and Negative and Positive Shocks in
Oil Price (GMM Cross-Sectional Regression)
Description

The Growth of
the Dependent
Variable (GDP)
with one Lag
Positive Shock
in Oil Price
(Pos – Oilp)
Positive Shock
in Oil Price
with one Lag
(Pos – Oilp)
Negative Shock
in Oil Price
(ng-oilp)
Negative Shock
in Oil Price
with one Lag
(ng – oilp)
Sargan Statistic

Sample of the Oil Importing
Countries
PTCoefficient
Value
Statistic
0.0000
71.9
0.80

Sample of the Oil Exporting
Countries
PTCoefficient
Value Statistic
0.00
429.2
0.71

0.0000

17

0.053

0.00

29.98

0.029

0.006

2.75

0.006

0.00

12.82

0.018

0.008

2.7

0.009

0.00

58.08

0.095

0.000

- 7.7

- 0.033

0.00

64.30

0.115

Reference: Research Calculations
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The estimation of models for the economic growth and inflation in the oil importing
countries shows that all coefficients in both models are consistent with the theories and are
statistically significant. To study the validity of the estimated results, we use the Sargan test
to check for over-identifying restrictions. This test uses function x2 with the degree of
freedom k-p, where p indicates the number of estimated parameters, and k is the number of
categories. This is a standard test to study the validity of the restrictions imposed on the
moments used in the estimation based on GMM. Under the null hypothesis, the moment
restrictions are valid. Therefore, the validity of the results is approved for interpretation
purposes.
The estimation results of the growth model shows that GDP as the dependent variable GPD
(21 %) has the highest share in the production growth of the next year. The positive shock in
oil price has negative effects on the economic growth of the same countries, in such a way
that this type of shock reduces production in the same year, and has negative effects of the
growth of the next year. In general, negative shock has decreasing effects on growth. Indeed,
the fluctuation of oil price, whether in form of decrease or in form of increase, has negative
effects on the economic growth of the oil importing countries.
In the estimated model of inflation, the dependent variable with one lag has the most
significant role in the increase of inflation in the next year. A positive shock can cause an
increase in inflation. In contrast, the decreasing oil price shock reduces inflation in the same
countries. This type of oil price shock has an insignificant effect of the growth of GDP and
inflation, while an increase in oil prices has been always more effective than the decrease of
oil price is. In other words, the fluctuations in oil price have an asymmetric effect on the
growth of GDP.
The results of the study conducted on the sample of the oil exporting countries show that all
coefficients estimated for the model of growth and inflation are consistent with the theory,
and all variables are significant at the significance level of one percent in the inflation model,
and ten percent in the growth model. The results of the Sargan test indicate that the results of
both models are valid for interpretation purposes.
The study of the estimated model of economic growth in the oil exporting countries shows
that growth with one lag (27%) is the most effective factor affecting this variable. The
relation between the positive shock in oil price and economic growth is generally positive,
and the injection of such revenues in the first year causes an increase in the economic growth
of these countries. However, the effects of such an increase on growth tend to become
negative after one year, and economic growth is reduced to some extent. The negative shock
in oil price has negative effects on the economic growth and this negative effect continues
until the next year.
The estimation results of the model of inflation show that inflation with one lag (70%) has
the most significant role in the increase in inflation of the next year. Moreover, both negative
and positive shocks in oil price have positive and significant effects on the inflation rate in
the studied oil exporting countries. This means that the fluctuation in oil prices, whether in
increase form or in decrease form, causes that the growth rate of price indices increases in
exporting countries.
In both models, the effects of negative shocks on the estimated variables have dominance
over the effects of the positive shocks on the same variables. In other words, when oil price
declines economic growth slows down. In contrast, when oil prices increase economic
131
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growth goes up at first, and then it goes down a little after one year. However, the resultant
of the effects of negative shocks on the economy of these countries is greater than that of the
positive shocks. This may be due to the existence of Dutch disease in such countries.
In the following, we study the long-term relation between variables using the unit root test
conducted on the non-estimated Engle-Graner co-integrating regression. For this purpose,
the unit root test has been conducted on the residuals of the estimated models of economic
growth and inflation as the variables of this research. According to the results of this test, the
hypothesis stating that there is a long-term relation between the variables of both estimated
models in the importing and exporting countries is not rejected.
Finally, the hypothesis of the existence of an asymmetric relation between oil price shocks
and macro-economic variables is studied. To study the existence of the asymmetric effect of
positive and negative shocks on the macro-economic variables including economic growth
and inflation in the sampled countries, the usual asymmetry test has been applied. The null
hypothesis in this test states that the coefficients of the positive and negative shocks in oil
price as estimated in this model are identical. The null hypothesis can be formulated as
follows:

Accordingly, the null hypothesis stating that there is symmetry among the coefficients of the
positive and negative shocks in oil prices of the oil exporting countries at the level of 1
percent is rejected. In other words, oil price shocks have asymmetric effects not only on
economic growth but also on inflation, in such a way that the negative shocks in oil price are
in both models more effective.
The results of the asymmetry test show that the hypothesis stating that there is asymmetry in
the effects of the oil price shocks on the economic growth and inflation of the oil importing
countries is confirmed. In the estimated models of these two macro-economic variables, the
positive shocks in oil price have more effects than the negative shocks do.
CONCLUSION
In this research, we studied the effects of increasing and decreasing oil price shocks on two
macro-economic variables economic growth and inflation in two groups of oil importing and
exporting countries to find out if such effects are symmetric or asymmetric.
In the groups of oil importing countries, the effects of negative shock or decrease in oil price
has been more significant on the above-mentioned variables. This is perhaps because the
increase in oil price raises the price of energy in the importing countries, and reduces the
demands for energy accordingly. As a result, the real productivity of labor is reduced leading
the unemployment of a part of workforce. Finally, the total supply, employment, and actual
income are reduced, and in contrast, inflation goes up. Moreover, the increase in oil price
causes contraction in energy-consuming sectors, and less energy-consuming sectors attract
more attentions. This leads to the increase in demands for the devices and equipments with
efficient energy use. However, the decrease in production is intensified due to the high rate
of adjustment costs in short-term.
In contrast, these countries enjoy economic upturn arising out of the reduction of production
costs, which is itself due to the decrease in the price of energy input at the time oil price goes
www.abhinavjournal.com
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down on the one hand, and encounter the intersectional adjustment costs that leads to the
increase in production costs on the other hand.
In other words, the increase in oil price has two negative impacts, and decrease in oil price
one positive effect and one negative impact on the economy that neutralizes each other.
Therefore, we observe here an asymmetry.
As regards negative shocks in oil price, it must be noted that increase in oil prices causes that
price level goes up by affecting wage-price cycle and increasing production costs. When oil
price goes down, production costs are reduced, and the productivity of workforce improves.
Therefore, nominal wage is increased. Such an increase in nominal wages means the increase
in production costs and no decrease in the cost price of the products, and even to some extent
increase in prices.
The results of the study in the oil exporting countries show that negative shocks or decrease
in oil price have significantly more effects on the studied variables. Moreover, the
fluctuations in oil price, whether in form of decrease or increase, improve the growth rate of
prices in the oil exporting countries. In this group of countries, the increase in oil prices and
consequently the improvement of oil prices, public costs are increased, and this lead to the
rise in monetary volume and inflation. Moreover, the increase in the budget of government,
production is improved temporarily, which is not continuous. Indeed, the Dutch disease
spreads in the economy of these countries along with the increase in oil incomes.
Moreover, the injection of the revenues earned from oil upturn in the oil exporting countries
fuels total demands. As the total supply sector, which is the resultant of the internal sectors,
is not able to meet such demands, it leads to inflation.
In contrast, as the great part of these incomes are spent for government and used as its
current expenditures, the government cannot reduce the volume of such expenditures when
oil price is decreased, since the current expenditures of government are in most cases the
inflexible wages and salaries of the public servants. As a result, the government should
reduce the costs of civil works. Therefore, one of the impacts of decrease in oil price is the
recession in civil and developmental projects, which may be left incomplete, and lead to the
increase in unemployment and as a result the decrease in growth and increase in inflation.
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