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ABSTRACT

The study aimed to estimate the oil demand function of the OECD countries importing oil from Iran based on symmetric and asymmetric specification.
To estimate symmetric and asymmetric patterns in this study, data from 1970 to 2014 for OECD countries importing oil from Iran including France,
Germany, Greece, Italy, Japan, Poland, Spain, Turkey, England, South Korea, Czech, Netherlands and Belgium were used. The results of the panel
root test showed the first-order difference reliability of the variables and the co-integration test confirmed a long-term relationship between the
variables. Therefore, the models were estimated using the fully modified ordinary least square method. The results of the model estimation indicated

the irreversibility of the oil demand function of the OECD countries importing oil from Iran.
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1. INTRODUCTION

Demand for energy whether in short or long term is affected by
various variables. One of the processes that can affect energy demand
either in terms of energy type or in terms of energy consumption is
economic development. Economic development changes the demand
for energy through increased income and improved technology level,
and on the other hand, the change in technology can even affect
the price of energy. Hence, identifying the effectiveness of each
of the economic and non-economic variables on energy demand
can help scholars to provide an appropriate pattern for energy and,
consequently, micro and macro policies in the field of energy.

Despite the growing trend of using new energies such as nuclear
energy globally, most of the world’s energy demand is still supplied by
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fossil fuels, most notably of which is crude oil. Basher and Sadorsky
(2006) consider oil as the blood of modern economics. They believe
that if oil demand increases and no changes occur in their supply, oil
prices will increase. In fact, they see supply and demand forces as
effective in oil price changes. With the rise in oil prices in 1973, the
International Energy Agency, composed of the United States, Japan
and some European countries, was set up to provide the ground for
energy efficiency and the replacement of renewable energy resources
instead of non-renewable resources. This led some of the above-
mentioned countries to succeed in saving oil. Thus, with the fall in
oil prices in the following years, oil demand did not return to the state
before the oil shock in 1973, and therefore the literature related to
asymmetry and irreversibility of oil demand in different countrieswere
presented. This hypothesis states that the reaction to oil demand and
its increase and decrease is not the same.
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Asymmetry and oil price decomposition were first proposed by
Wolffram (1971). Traill et al. (1978) concluded in another study
confirming Wolffram’s conclusion that the response to a rise or fall
in prices was equal to or less than the response to the maximum
price. Mory (1993) also examined the symmetry and asymmetry
of economic activities in relation to oil price changes. Several
studies have also been carried out in this regard, each tried to test
the reversibility of the oil demand function in different countries
as well as in various industriesusing various approaches.

In oil-dependent economies, including Iran, the realization of
development plans requires precise predictions of the oil demand
in different countries and, consequently, in global markets, which
can lead to more accurate forecasts in the field of future oil prices.
Therefore, studying oil demand and demand responseto price
changes can be important. Now, if oil demand in different countries
shows different responses to oil price rise and fall, it will become
even more important. The objective of this study is to estimate
the oil demand function of the OECD countries importing oil
from Iran based on symmetric and asymmetric specifications.
Therefore, the present chapter is presented in six sections. In the
second part, after the introduction, we will present the theoretical
principles of the research as well as the reasons for the asymmetry
of oil demand based on the literature. The third section reviews
the previous studies in this field and the fourth section presents the
models for the research as well as describing the research variables
and methods used. In the fifth section, the results of estimating the
research models are presented and in 6™ section, we will present
the conclusions and recommendations of the research.

2. THEORETICAL PRINCIPLES

Studies on energy models in general and energy demand patterns
in particular were considered after World War II. In the 1950s,
time-based statistical models (trend extrapolation) have been used.
In these models, the causal relations between energy demand and
economic and technical variables were not explicitly explored, and
only by calculating the average growth rate of energy consumption,
energy demand in the years to come was predictedwith the help of
statistical data. In the 1960s, econometric methods were widely
used to estimate energy demand. Using economic and statistical
theories, these patterns have empirically tested the relationships
between economic variables and energy demand growth. Since the
parameters of these patterns are estimated based on historical or
cross-sectional data, the forecast of energy demand with the help
of these models is based on the generalization of past conditions
on the future.

Different factors affect the type and amount of energy demand,
which, over time and even during the rise and fall in energy
prices, have not had the same effects on energy demand. Since
1971, various studies have been done on the effect of improving
technology on oil demand, especially in OECD countries.
These studies differentiated between the role of price and the
improvement of technology and sought to separate the effect
of these two on energy demand. As already stated, in the 1970s
and 1980s oil prices were fluctuating such as fall and rise; these
fluctuations did not have the same and symmetrical effects on the

oil demand in different countries, which in the economic literature,
it was referred to as an asymmetric response to oil price in studies
such as Walker and Wirl (1993), Dargay and Gately (1997), Gately
and Huntington (2002), Ryan and Plourde (2002), and Dargay
et al. (2007).

Since the second half of the 1970s, technology-based models have
become more prominent as they were able to study the effect of
structural and technological changes on energy demand growth.
The disadvantage of these models was that they did not explicitly
consider the effect of changes in economic variables on energy
demand. In these models, energy demand in an economic sub-
sector was assumed asthe product of the level of the sub-section
activity and the intensity of energy needed for that activity. As
it was said, these models ignored the link between economic
conditions and changes in it, with the technical factors affecting
energy demand, thus they did not have the required efficiency
in predicting future energy demand. Since the second half of
the 1980s, this idea was strengthened that the energy modeling
should be dealt with a systematic approach, which means that the
effects of socio-economic variables and the effects of technical
factors should be simultaneously considered in the estimation
of energy demand. An example of such models is the MADE-II
model (Model for Analysis of Demand for Energy) that developed
in the second half of the 1980s. In this model, which is designed
based on engineering principles, econometric and statistical
methods were extensivelyused to estimate energy demand and
the combined assessment of the effects of economic and technical
variables. The structure of this model is based on the view that
energy is a means by which the goods and services required by
the community can be supplied. Therefore, at the time of using
the model, the development study for needfor useful energy is
considered and energy demand is examined based on economic
and social development programs.

Various studies proposed various specifications for modeling the
irreversibility of oil demand, or, in other words, the asymmetry of
oil demand; in this study, more emphasis is placed on the models
provided by Gately and Huntington (2002), Griffin and Schulman
(2004) and Huntington (2009).

Since Gately and Huntington (2002) observed that in different
periods, especially between 1970 and 1980, the demand for oil
in different countries such as the United States, China and Japan
responded differently regarding the increase or decrease in oil prices,
they believed that oil demand irreversibility is due to several reasons:

1. With rising oil prices in the 1970s, efficiency in energy
consumption and technology improved, but in the 1980s,
when oil prices declined, improvement in energy efficiency
grew more and as a result, the declined demand resulting from
rising oil prices, did not increase as previous.

2. With rising oil prices, several policies were introduced to
replace energies other than oil, including electricity, gas,
non-fossil fuels, such as solar energy and nuclear energy, the
policies continued with declining oil prices.

3. Energy consumptionoptimization policies have been taken
by different firms, and firms did more efficiently in terms of
energy consumption.
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3. PREVIOUS STUDIES

Energy demand modeling has been considered in various studies
both inside and outside the country. In some of these studies, such
as Delavari and Baghbanzadeh (2007), Javaheri and Asadollah
(2010), Gately and Huntington (2002), Griffin and Schulman
(2005), Canyurt and Oztiirk (2006) modeled oil demand, and some
other studies Such as Abu Nuri and Shive (2003), Kiumars (2007),
Ali-Morad et al. (2010), Sherafat Jahromi and Shakeri (2010),
Ang and Lee (1994), Samimi (1995), Masih and Masih (1997),
Adeyemi and Hunt (2007), Unler (2008), Chi et al. (2009), Liu
et al. (2011), Feng et al. (2013), Dergiades et al. (2013), Smiech
and Papiez (2014), and Wadud (2015) modeled the demand for
other types of energy and examined the effect of different variables
on the various energy consumption studied by the researchers.
The hypothesis of asymmetry and irreversibility of demand
have been tested in different countries and for various energies,
among which are studies by Delavari and Baghbanzadeh (2007),
Javaheri and Asadollah (2010) and Ebrahimi (2014) in Iran and
Wolffram (1971), Traill et al. (1978), Bacon (1991), Manning
(1991), Kirchgdssner and Kiibler (1992), Dargay and Gatley
(1997), Borenstein et al. (1997), Asplund et al. Godby et al. (2000),
Bettendorfetal. (2003 ), Adeyemi et al. (2010), and Wadud (2015)
outside of Iran. Here is a review of the studies done in this area.

Dermot and Huntington (2001) in a study estimated the price
and income changes on energy and oil demand in a number of
countries. In this study, data from 96 countries of the world’s
largest countries during 1971-1997 were used. In this study,
the asymmetric effects of rise and fall in oil prices on demand,
asymmetric effects of rise and fall of income on demand, and the
rate of demand adjustment relative to price changes and income
changes were examined. The results of this study showed that the
OECD countries responded to the demand for rising oil prices more
than the fall in oil prices. On the other hand, the results indicated
that the demand response to income changes in many non-OECD
countries was not necessarily symmetrical. They also found that
the rate of demand adjustment was higher than changes in the
income more than changes in price.

Griffin and Schulman (2005) studied the symmetry or asymmetry
of demand for oil during 1971-1996. For this purpose, they used
data from 1961-1999 for 16 OECD countries. The results of this
study confirmed the existence of asymmetry of oil demand relative
to price changes.

In order to estimate the demand for oil using a genetic algorithm
optimization method, Canyurt and Oztiirk (2006) aimed to estimate
the future value of oil demand and presented a nonlinear model
for oil demand in Turkey. The results of this study showed that
among these three models, a model that used independent variables
like population, gross domestic product, oil imports, and import
and sales of the truck as an index of the plan parameters, with a
lower error square, provides a better solution for data observation.

Adeyemi and Hunt (2007) studied the econometric modeling of
energy demand in the industry sector of 15 OECD countries. In
this study, data from 1962 to 2003 were used to access the research

objectives and examined the asymmetric response of demand to
price variations. The results of this study showed that the energy
demand of the OECD countries’ industry had asymmetric response
to price changes, while this was not the case for economical energy
saving changes.

Wadud (2015) in a study examined the incomplete reversibility of
demand for air transport. In this study, US time series data were
used and, by analyzing the fuel price into three components, an
econometric model was extracted to test thedemand reversibility
orirreversibility hypothesis. The results of this study showed that
the demand for US air transport is asymmetrical, indicating the
potentially irreversible nature of consumer behavior.

Chow et al. (2015) studied the energy demand under the
environmental restrictions in China. In this study, they used a
combination of economic-energy-environmental model. The
results of their studies showed that the demand for primary energies
in green development scenarios would reduce the pollution of the
environment by 12.4 tons of coal equivalent to the primary model.
They also showed that coal taxes are the best policy to reduce
environmental pollution.

Delavari and Baghbanzadeh (2007) tested the asymmetry
hypothesis in the oil demand function of these countries in a
study by estimating the oil demand function in Japan, China, India
and South Korea. The results of the model estimation showed
that the asymmetry hypothesis was confirmed in Japan, India
and China, but this hypothesis was not statistically confirmed in
South Korea. The results of this study showed that oil demand in
the above countries was inelastic and therefore they concluded
that the increasing demand for oil in these countries continued at
least in the short term.

Javaheri and Asadollah (2010) in a study examined the oil demand
in India as one of the major buyers of Iranian crude oil. The results
of this study showed that all the obtained coefficients had the
expected mark in theories. They found that the price elasticity
was0.09 and the incomeelasticity of oil demand was 1.8. Their
results also showed that the variables of industry, transportation
and consumptsion of oil in the previous period were also not
significant.

Karimian (2013) in a study predicted the China’s oil demand
from Iran and OPEC. The results of this study showed that in
the case of increasing growth of China economic growth, its
oil demand from Iran and OPEC is increasing more intensively
than before.

Ebrahimi (2014) studied the factors affecting oil demand in the
OECD countries. In this study, using the structural time series
method, oil demand was modeled in this group of countries
for the period 1965-2012. The results of the model estimation
showed that demand response to price changes wasasymmetric
and the demand for price increase was more sensitive so that the
demand response to price increase was more than its response to
price decrease. The results also indicated that oil was considered
a necessary normal commodity for OECD members in the short
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and long term, which in the long term, the effect of income rise
on oil demand was more than the short term.

Review of previous studies in Iran shows that the reversibility of
the oildemand function is less considered by the researchers, and
the estimation of oil demand function with an emphasis on the
role of technology and environmental constraints has not been
considered by them. Therefore, the present study estimates the oil
demand function in OECD countries importing oil from Iran based
on the symmetric and asymmetric approach to oil demand, with an
emphasis on the role of technology and environmental constraints.

4. SPECIFYING THE APPLIED MODEL AND
METHODS

4.1. Presentation of the Model and Definition of
Variables

In this study, we seek to estimate the symmetric and asymmetric
model for oil demand of OECD countries importing oil from
Iran. Therefore, a symmetric and an asymmetric model for the
oil demand of the oil importer countries should be presented.
This study tried to use the model presented in previous research.
Gately and Huntington (2002) presented a symmetric model for
the energy demand of the industry sector based on the natural
logarithm as follows, based on the Koyck model:

e~fy.v(L) pJ (1

In model (1),e, is the natural logarithm of energy demand, y
the natural logarithm of production, P the energy price, and L
represents the operator of the interruption. If we suppose that the
above model is linear and can be used for the first interruption,
equation (1) can be represented as follows:

A
et:a’—‘rBytJ’_iJ’_ut

1-AL )

In equation (2), prepresents a random error that has a normal
distribution with mean zero and constant variance. Withapplying
interruption operator, we will have:

e=a*+B(y-Ay_)tApthe_te, 3)

In (3), a*=o(1-A) and = -Ap,. In their study, they separated the
energy price as follows to examine the asymmetric response to
energy demand:

pt:p 1 +pmax,t+p cut‘t+prcc,t (4)

In the above equation, p, is the logarithm of the oil price at the
beginning of period 1, p_ is the cumulative increase in the log
of maximum historical price, p,_, the cumulative decrease of in
the log of oil price and p,_ is the improved cumulative increase
in the log of oil price.

In this study, there are two econometric models that the model (7)
is symmetric pattern and model (8) is asymmetric patterns for oil
demand of OECD countries importing oil from Iran:

ldemand, =B +p1 IGDP, +B, loilp, B, 1Tech, +B, Environment, +¢,

®)
ldemand, =B +B 1GDP, +B,0ilp__+P.oilp_ +B,0ilp +B]ITech +f,
Environment, +e, (6)

In the above equation, oil demand is the amount of oil demand, which
according to previous studies such as Javaheri and Asadollah (2010),
Delavari and Baghbanzadeh (2007), Ebrahimi (2014), Dermot and
Huntington (2001), and Griffin and Schulman (2005), oil by barrel
will be used as an indicator of oil demand. GDP represents the gross
domestic production with real price, the oil price also represents the
price per barrel of Brent crude oil in dollar. In the above equation,
tech represents the indicator of technology that in this study, three
variables of R & D expenditures, the industrial value added share of
GDP (indvdr) and time (t) will be used as indicators of technology.
Environment is also an indicator of the environmental constraints
thatin this study, the carbon dioxide (CO,) emissions will be used
as an indicator of environmental constraints.

In Equation (6), which is an asymmetric pattern of oil demand,
price indices are defined as equation (7) according to previous
studies of oil price differentiation:

pmax,t:max(p0p1’ A ’pt)

t
pcum=;min{0 > (Pi 'Pi-l)'(Pmax,i'Pmax,i-l )} (7

t
Precy :Zmax {O > (P P, )' (Pmax, i 'Pmax,i-l )}

i=0

According to the explanations, in the framework of the model
based on panel data, the estimated models will be as follows:

ldemand =B +B,1GDP +B loilp, +.indvd +8,CO2, +&, (8)
ldemand =B +B,1GDP_+B loilp, +B.R&D, +3,CO2 +&, )
ldemand =B +B,1GDP + loilp, +B. T +B,CO2 +e, (10)
ldemand, =B +B,1GDP, +B,oilp _+P,oilp_+P,0ilp +B,indvd, +
B .Environment +e. (11)
ldemand, =B +B 1GDP, +B,0ilp__+B.0ilp_+P,0ilp +BR&D, +
B,CO2 +e, (12)
ldemand, =B +B,1GDP, +B,0ilp__+P,oilp_+B,0ilp +B,T +,CO2
2, (13)

In this study, using data from the variables mentioned in 1970
to 2014, for OECD countries importing oil from Iran including
France, Germany, Greece, Italy, Japan, Poland, Spain, Turkey,
England, South Korea, Czech, Netherlands and Belgium, the
models (8) to (13) are estimated.

5. EXPERIMENTAL RESULTS

5.1. Reliability Testing of Variables

Panel unit root test of Levin, Lin, and Chu (LLC) and the panel unit
root test of Im, Pesaran and Shin (IPS) are used for reliability of
variables. Table 1 shows the results of testing reliability of the values
in the level and Table 2 shows the results of the first-order difference
values of the variables used in the research. As shown in Tables 1 and
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2, based on both tests, the values are not reliable at the level of the
variables, but the first-order difference values of variables is reliable;
in the sense that the null hypothesis®“the existence of a unit root for the
values in their level” is not rejected, but for the first-order difference
values are rejected. Therefore, for OECD countries importing oil
from Iran, the amounts are not reliable at the level of variables, but
the first-order difference of these variables is reliable. Therefore, to
avoid falling into the trap of false regression, it is necessary to examine
the existence of a long-term relationship between variables.

5.2. Testing Co-integration Between Variables

Since the results of the unit root test represents the reliability of the
first-order difference of the variables, the next step is to examine
the existence of a long-term relationship, or, in other words, the
co-integration between the variables in each model. To test the
co-integration between variables, the test presented by Pedroni
(1999 and 2004) is used. The results of this Pedroni co-integration
test for models 1 to 6 are presented in Table 3.

In Pedroni’s panel co-integration test, it is usually judged that if four
of the seven statistics of the test indicate a long-term relationship
between variables, or, in other words, the co-integration between
variables, the hypothesis of absence of co-integration is rejected
and the existence of a long-term relationship is confirmed. As
shown in the table, for each of the six models, at least four Pedroni
statistics indicate a long-term relationship between variables.
Therefore, it can be said that the variables of each model are co-
integrated or, in other words, the long-term relationship between
the variables is established. As the co-integration relationship
between variables is confirmed for all models of OECD countries
importing oil from Iran, therefore, the Panel Fully Modified Least
Squares (FMOLS) will be used to estimate the models.

5.3. Estimation of Symmetric Research Models

Table 4 shows the results of estimating symmetric models for
OECD countries importingoil from Iran using the FMOLSmethod.
As shown in Table 4, t-tests represent tshe significance of variables

Table 1: Unit root test of values at variable level for OECD importing countries from Iran

Log of oil demand Levin, Lin and Chu —1.182 0.118
Im, Pesaran and Shin 8.400 1.000
Log of GDP to fixed price Levin, Lin and Chu 2.850 0.997
Im, Pesaran and Shin 0.318 0.625
Log of oil price Levin, Lin and Chu 0.529 0.701
Im, Pesaran and Shin 2.215 0.986
Log of industry share percentage Levin, Lin and Chu -1.220 0.111
Im, Pesaran and Shin -1.077 0.140
Log of R&D expenditures Levin, Lin and Chu 0.017 0.507
Im, Pesaran and Shin 2.761 0.997
Log of carbon dioxide emission Levin, Lin and Chu 3.626 0.999
Im, Pesaran and Shin 4.003 1.000
Logof maximum historical price of the course Levin, Lin and Chu 1.983 0.976
Im, Pesaran and Shin 4.665 1.000
Log of cumulative series of the rising oil price Levin, Lin and Chu 7.574 1.000
Im, Pesaran and Shin 0.247 1.000
Log of cumulative series offalling oil prices Levin, Lin and Chu —1.420 0.077
Im, Pesaran and Shin 1.716 0.956

Source: Research findings. GDP: Gross domestic product

Table 2: Unit root test of first-order difference values of variables for OECD countries importing oil from Iran

Log of oil demand

Log of GDP to fixed price

Log of oil price

Log o industry share percentage

Log of R&D expenditures

Log of carbon dioxide emission

Logof maximum historical price of the course
Log of cumulative series of the rising oil price

Log of cumulative series offalling oil prices

Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin
Levin, Lin and Chu
Im, Pesaran and Shin

—9.999 0.000
—3.664 0.000
—5.945 0.000
—4.539 0.000

9.620 0.000
—-16.725 0.000
—8.134 0.000
—11.742 0.000
—2.862 0.002
-5.997 0.000

3.630 0.000
—6.726 0.000
—2.013 0.022
—5.629 0.000
—12.427 0.000

11.515 0.000
—7.255 0.000
—18.160 0.000

Source: Research findings
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and model. The coefficient of determination also shows that for all
three symmetric models, more than 90% of the dependent variable
changes are explained by the independent variables, therefore,
there are the necessary indices to ensure the desired models.

On the other hand, the results in the table show that the oil price
coefficient for all three models is negative and the probability
level for these coefficients is obtained <0.05, which indicates
that the negative effect of oil prices is statistically confirmed,
so it can be said in line with the expectation, rising oil prices
significantly and reverselyinfluences the demand for oil in the
OECD countries importing oil from Iran. The coefficients of
the GDP variable for all three models also show that, according
to the expectation, this variable has a positive significant effect
on the oil demand of the oil importing countries from Iran. On
the other hand, the results show the positive significant effect of
carbon dioxide on oil demand in the studied countries, this can
be attributed to the positive relation between oil consumption and
carbon dioxide emissions.

The results also show that the technology indicator, which
was measured in model 1 with the industry share in GDP,
positively and significantly affected the oil demand, which
was in line with theexpectation and with increasing share of
industry, demand for energy has increased. In model 2, the R&D
expendituretechnologyindicator is considered; as shown in Table 4,
in this symmetric model, R&D expenditure has not been able to
significantly affect the demand for oil for importing countries.

Therefore, according to the results of this model, it can be said
that R&D expenditureas a technology indicator have no significant
effect on oil demand of OECD countries importing oil from Iran. In
model 3, the time-varying technology indicator is defined, which
results of estimatingsymmetric model show a negative effect of
time on oil demand. The results show that demand for oil in the
OECD countries importing oil from Iran has decreased, which can
be attributed to improved technology levels and the use of more
efficient equipment in using energy in the above countries.

5.4. Estimation of Asymmetric Models of Research
Table 5 presents the results of estimating asymmetric models. As
shown in Table 5, the results did not change much in relation to
the previous model, indicating that the stability of the estimated
parameters is established. On the other hand, the determination
coefficients also show the high explanatory power of the
asymmetric models.

As shown in the table, for all three asymmetric models in the
study, the cumulative series of oil price rise did not have a
significant effect on oil demand, while the cumulative series
of oil price fall negatively and significantly affected the oil
demand of OECD countries importing oil from Iran. Since the
variable amount of cumulative series of the fall in oil prices is
negatively included in the model estimation, the results can be
interpreted as following: Further fall in the price of oil relative to
the maximum historical price would increase the demand for oil,
while its further risedon’tsignificantly affect the demand for oil.

Table 3: Results of Pedroni co-integration test among variables for OECD countries importing oil from Iran

Vpanel statistics 2.087 (0.018) 1.961 (0.024) 1.824 (0.034) 1.783 (0.037) ~1.417 (0.921) 0.546 (0.294)
R panel statistics —0.703 (0.241)  —0.256 (0.398)  —0.503 (0.307) 0.397 (0.398) 3.051 (0.998) 1.764 (0.961)
Pp panel statistics ~1.436(0.075)  —1.659 (0.048)  —2.571(0.005)  —1.430(0.076)  —2.308(0.010)  —2.010 (0.022)
ADF panel statistics ~ —2.074 (0.019)  —2.541(0.005)  —2.297(0.010)  —1.267(0.102)  —2.023(0.021)  —4.030 (0.005)
R groupstatistics 1.067 (0.857) 0.936 (0.825) 0.624 (0.739) 1.743 (0.825) 4.424 (1.000) 2.716 (0.996)
Pp groupstatistics ~1.718 (0.042)  —1.994 (0.023)  —2.385(0.008)  —2.444 (0.007)  —6.430(0.000)  —2.315(0.010)
ADF groupstatistics ~ —1.582(0.056)  —2.523(0.005)  —2.059(0.019)  —1.617(0.052)  —1.784(0.037)  —4.606 (0.000)

Source: Research findings

Table 4: Results of estimation of symmetric models for OECD countries importing oil from Iran by FMOLS method

Log of GDP at constant prices

Log of oil price

Logarithm of the percentage of each industry sector share
R&D expenditures

Time

Log of carbon dioxide emission

Coefficient of determination

0.143 (0.000) 0.120 (0.000) 0.274 (0.000)
~0.052(0.014) ~0.040 (0.059) ~0.081(0.014)
0.096 (0.000) - -
- 0.005 (0.431) -
- - ~0.010 (0.000)
0.808 (0.000) 0.772 (0.000) 0.778 (0.000)
0.966 0.931 0911

Source: Research findings. FMOLS: Fully modified ordinary least square method

Table 5: Results of estimation of asymmetric models for OECD countries importing oil from Iran by FMOLS method

Log of GDP at constant prices

Log of maximum historical price of the course
Log of cumulative series of the rising oil price
Log of cumulative series of falling oil prices
Log o industry share percentage

Log of carbon dioxide emission

Coefficient of determination

0.102 (0.000)

0.093 (0.000)

0.125 (0.071)

~0.075 (0.000) ~0.079 (0.000) ~0.111 (0.000)
~0.034 (0.114) ~0.009 (0.841) ~0.040 (0.335)
~0.087 (0.070) ~0.061 (0.036) ~0.289 (0.000)
0.168 (0.000) ~0.019 (0.035) ~0.011 (0.000)
0.755 (0.000) 0.719 (0.000) 0.772 (0.000)
0.970 0.969 0.923

FMOLS: Fully modified ordinary least square method, GDP: Gross domestic product
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The results also confirm that the maximum historical price had a
negative significant effect on the oil demand of OECD countries
importing oil from Iran, which is also expected. According
to the above, it can be said that the oil demand model for the
OECD countries importing oil from Iran is asymmetric. The
results of the estimation of asymmetric model also confirmed
the positive income elasticity of the above-mentioned countries’
oil demand. On the other hand, the increase in carbon dioxide
emissions will also significantly increase the demand for oil in
the OECD countries importing oil from Iran. Therefore, it can be
said that environmental restrictions can reduce the demand for
oil in OECD countriesto reduce air pollution. The results of the
asymmetric model somehow confirm the results of the symmetric
model, as the demand for oil increases significantly with the
increase in industry’s share of the economy as an indicator of
technology. On the other hand, the results show that demand for
oil in the OECD countries importing oil from Iran has slowed
down, which can be attributed to improved technology and the
use of higher equipment in using energy inthe above countries;
thisresult is also achieved for the symmetric model, indicating
a drop in oil demand in the studied countries over time. The
difference in results compared to the symmetric model in model 2
is that in the asymmetric model, R&D expenditures has a negative
significant effect on the oil demand of OECD countries importing
oil from Iran. The results show that the R&D expenditures in the
studied countries have led to a significant decrease in demand
for oil for these countries; therefore, it can be concluded that the
improvement in the level of technology that could result from
increased R&D expenditures in OECD countries, significantly
decreaseoil demand.

6. CONCLUSION

The study aimed to estimate the oil demand function in the
OECD countries importing oil from Iran based on symmetric and
asymmetric specifications. Thus, two symmetric and asymmetric
models for oil demand from OECD countries importing oil from
Iran were estimated. To estimate the symmetric and asymmetric
models in this study, data from 1970 to 2014, for OECD countries
importing oil from Iran including France, Germany, Greece, Italy,
Japan, Poland, Spain, Turkey, the United Kingdom, South Korea,
Czech, Netherlands and Belgium were used. The unit root test
results of the variables showed that the value in the level of variables
was not reliable for OECD countries importing oil from Iran, but
the first-order difference values of these variables were reliable.
Therefore, to avoid falling into the trap of false regression, it is
necessary to examine the long-term relation between the variables.
To examine the co-integration between variables, the Pedroni’s co-
integration test was used. The results of this test showed that the
variables of each six models were co-integrated, or in other words
there was a long-term relation between variables. Since the presence
of a co-integration relationship between variables is confirmed for
all models of OECD countries importing oil from Iran, hence the
FMOLS method was used to estimate the models.

The results of this study showed that in symmetric and asymmetric
models, increase in oil price had a positive significant effect as
expected and GDP had a positive significant effect on the oil demand

of OECD countries importing oil from Iran. On the other hand, the
results indicate a positive significant effect of carbon dioxide on oil
demand in the studied countries, which can be attributed to the positive
relation between oil consumption and carbon dioxide emissions. The
increase in the industry’s share of the economy as an indicator of
technology has significantly increased the demand for oil, and demand
for oil in the OECD countries importing oil from Iran has slowed down
over time, which can be attributed to improved technology and the
use of higher-performance equipment in use of energy in the above
countries. The difference in results compared to symmetric model is
that in asymmetric models, R&D expenditures has a negative and
significant effect on oil demand of OECD countries importing oil
from Iran. The results show that the R&D expenditures in the studied
countries have led to a significant decrease in oil demand for these
countries; therefore, it can be concluded that the improved level of
technology that could result from increased R&D expendituresin
OECD countries, significantly reduce theoil demand.

The results of estimating asymmetric models for all three asymmetric
models in the research showed that the cumulative series of oil price
increases did not have a significant effect on oil demand, while the
cumulative series of oil price decreases had a negative significant
effect on oil demand in OECD countries importing oil from Iran.
Since the cumulative series variable value of the fall in oil prices
is negatively included in the model’s estimation, the results can be
interpreted as follows: A further decrease in the price of oil relative
to the maximum historical price would increase the oil demand,
while its further increase won’t affect the oil demand significantly.
The results also confirm that the maximum historical price has a
negative significant effect on the oil demand of OECD countries
importing oil from Iran, which is also expected. According to the
above, it can be said that the oil demand model for the OECD
countries importing oil from Iranis asymmetric.

The results of this study can lead economic policymakers more
effectively to predict oil demand of oil-importing countries from
Iran, and therefore the economic policymakers arerecommended
to consider asymmetric models to predict oil demand.
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