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PP: 85-100 environmental pollution and economic growth (environmental
Kuznets curve) has been a controversial issue of high interest for
economists during the last three decades.

Materials and Methods: Considering the critical role of the
agriculture in economic growth, this study aimed at investigating
the relationship between emissions of two environmental
pollutants (CO2 and SO2) and agricultural growth in a number of
oil and non-oil countries by using a panel data set for the period
2003-2014.

Findings: Main results revealed the non-stationarity of variables
and existence of a long-run co-integration relationship between
them. Other findings confirmed the validity of environmental
Kuznets curve in a quadratic form for both groups of countries.
Moreover, the calculated elasticities showed higher sensitivity of
the COz and SOz emissions to the agricultural growth in oil
countries.

Conclusion: Accordingly, it is recommended to pay attention to
pollution control of upstream agricultural industries, which are
the main sources of agricultural inputs.
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Extended Abstract
Introduction

At the beginning of the industrial
revolution in the early of 19th century,
human lifestyle changed and demand for
energy such as coal, oil and natural gas
increased. Energy is one of the key factors
in economic development but it is
associated with the spread of pollution in
the world. One of the most important
pollutants is air pollution including the
emission fossil fuel combustion, sulfur
oxides, nitrogen oxides (NOx), carbon
monoxide (CO), particulate matter (SPM),
Hydrocarbons (CH), and carbon dioxide
(CO2), pollutants and greenhouse gases.
Especially, this emission of air pollution is
caused by combustion of hydrocarbon fuels.
Therefore, environmental pollution has
become a serious concern because of rapid
industrialization and resource depletion
(22). The EKC reveals a dynamic
changeable process of environmental
quality as the fortunes (4). EKC implies that
environmental quality degradation
increases in early stage of economic growth
and slows down in later stage as economy
develops. In spite of lower air pollution by
the agricultural sector comparing with the
industrial sector, any increase in the
agricultural production would increase the
consumption of energy. So, increasing in the
value added of the agricultural sector would
increase  energy  consumption, and
contributing to more air pollution (8).
Therefore, considering the fundamental role
of the agricultural sector in economic
growth, this study examines the
relationship between agricultural growth
and environmental indicators within the
environmental Kuznets curve. Oil-exporting
countries have high economic growth
because of rich oil, gas resources and oil
revenues. So that the economic growth of
some of these countries is equal to the
economic growth of developed countries.
By considering the high emissions of carbon
dioxide (CO2) and sulfur dioxide (SO2) oil
countries, this study examines the
environmental Kuznets curve (relationship
between agricultural value added and CO;
and SO2 emissions) in the oil and non-oil
countries over a 12-year period.

Materials and Methods

According to the environmental Kuznets
curve (EKC) hypothesis, at the first stage of
economic development environmental
pressures increase as per capita income
increases, but after a critical turning point
these pressures diminish along with higher
income levels. The name is due to the
similarity with the relationship between the
level of inequality and per capita income
considered by Kuznets (1955) (6).
According to this hypothesis, the positive or
negative relationship between economic
growth and the quality of the environment,
is not constant along the path of
development of a country. In fact, when the
country comes to a certain level of income,
total demand for a more clean environment
will increase. Therefore, the sign of this
relationship will change from positive to
negative. In this study, the relationship
between the value added of the agricultural
sector and the amount of CO, emissions
during the years 2003-2014 and the SO; in
the period of 1999-2010 for two groups of
oil countries (20 major producing and
exporting countries) and non-oil countries
(20 countries with less dependence on oil
revenue) examined. We use the panel data
for the environmental indicators (CO:
during the period of 2003-2014 and SO:
during the period of 1999-2010) and the
value added of agricultural sector for a
selected oil and non-oil countries. It is very
important to mention that by using the
cross-sectional and time series data
simultaneously, we have to estimate the
panel data. The sources of our data are the
World Bank (WDI) and the British
Petroleum and Gas Company (BP).
According to the theoretical part,
econometric model is specified for
investigating the Kuznets environmental
hypothesis on air pollution and the
empirical analysis of its effect as follows.
This model has been extracted of the
modified Kruger and Grossman model (13).

Findings

The most essential step in an econometric
analysis is to test the stationarity of the
variables, as a variable cannot be used in
the analysis if it is not stationary. The IPS
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and LLC tests work under the null
hypothesis of a panel unit root and the
alternative hypothesis of no panel unit root.
The results show that all the variables used
in this study are non-stationary at the level
and are stationary at first difference. If the
model variables are non-stationary, maybe
we face to spurious regression. To avoid of
this spurious regression, we should use the
co-integration test as a pre-test. Thus, these
results can be trusted only in the co-
integration conditions (57). According to
the results, the null hypothesis has been
rejected at a significance level of 5% and
there is no long-run relationship between
the variables in our model. The results of
the F-limer test for the two groups of
countries and for the two types of air
pollution (CO; and SO:) reject the null
hypothesis (Ho); that means, panel data is
verified against pooled data and should be
estimated by panel method. There are two
classes of panel estimator approaches that
can be employed in this study namely the
fixed and the random effects models. To
determine the optimal model, the Hausman
(1978) test has been used, and the test
compares the random and fixed effects
estimates of coefficients. The Hausman test
is based on Chi-square statistics; if the Chi-
square statistic is significant, the random
effects model is not reliable, and the fixed
effects model should be utilized. By using
Hausman test, CO2 and SO, gas emissions
models for both oil and non-oil countries
are estimated with a fixed effects model.

Discussion

Kuznets curve coefficients are estimated
for oil and non-oil countries separately for
CO; and SO; emissions. Based on the results
of the estimation, in the CO; emission model
for oil countries, The value added
agriculture is negative but not significant, in
fact, the environmental Kuznets curve
hypothesis is accepted for oil countries
during years (2003-2014) and there is a
relationship to the inverted U-shaped
between CO and value added agriculture.

According to the results of SO, the value
added agriculture in the oil and non-oil
countries is positive and Squared of the
value added agriculture of this variable is
negative, therefore, it expresses the

existence of an inverted U-shaped relation
between increasing SO, emissions and value
added agriculture. In general, it can be
concluded that by considering the value
added of the agricultural sector, the
environmental Kuznets curve has been
accepted for selected oil and non-oil
countries. Therefore, according to the
results obtained, it can be concluded that
increasing value added agriculture has
contributed to reducing CO; and SO;
emissions. The calculated elasticities also
showed that the sensitivity rate of the
emission of the two pollutants to
agricultural growth in oil-rich countries is
much higher than non-oil countries.

Conclusion

The results indicate the existence of
Kuznets theory and the inverse U-shaped
relationship between the agriculture value-
added and the amount of CO; and SO
emissions. This means that any increasing
of the value added of agricultural sector in
oil and non-oil countries reduce the air
pollution and reach to environmental
approaches.

The most important recommendation of
this study indicate that policymakers follow
and strictly implement the policy of energy
subsidies and replacing clean fuels in
agricultural activities and industries that
supply inputs to this sector (green growth
in agriculture), especially in oil-rich
countries.
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