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Introduction:

As Stern et al (2019) argued, energy is considered an important determinant of
sustainable economic growth. Energy sources meet the needs of various sectors
such as industry, modern agriculture, commerce, transportation, etc. Therefore,
electricity consumption (energy consumption) is vital for the growth of an
economy.

Electricity is the backbone of today's industrial and consumer economies. Its
share in the energy mix is increasing due to increasing per capita income,
electrification of transportation, use of electronic devices, and demand for
consumer and industrial products. However, developed countries are moving
towards energy efficiency technology to offset the increasing demand for
electricity and its effects (Bildirici et al., 2012). Discussions about the relationship
between economic growth, energy consumption and some macroeconomic
variables have been high among researchers and policymakers in recent decades
(Ehigiamusoe and Lean, 2019; Ehigiamusoe et al., 2020). The aim of our study is
to examine the dynamics of the relationship between electricity consumption,
ecological footprint and real GDP in Iran by dividing GDP into oil GDP and non-
oil GDP. The logic behind this is that Iran's growth model is dependent on oil
exports and public sector spending, with no diversification of oil revenues to
ensure sustainable development. In fact, although Iran's successive development
plans have emphasized the diversification and promotion of the non-oil private
sector as a priority goal, today this goal can be achieved by reducing dependence
on oil. Our aim is to provide a comprehensive review of energy consumption-
environment-GDP dynamics with oil on one hand and energy-environment-GDP
non-oil dynamics on the other hand. Therefore, we address the dichotomy
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between the oil and non-oil sectors and its consequences on the efficiency of
energy policies and sustainable development.

Methodology:

This study uses the Vector Auto-Regressive model of time-varying parameters
(TVP-VAR) to examine the inter-temporal dynamics between Iran's real GDP
(oil, non-oil), electricity consumption and ecological footprint during 1967-2018.
The results show that the TVP-VAR model is useful for examining the dynamics
of the relationship between electricity consumption, real GDP and ecological
footprint.

Results and Discussion:

The results show that the reaction functions of GDP with oil to positive shocks of
environmental effect and electricity consumption are significantly different over
time. Similar results exist for the impulse responses of the environmental effect
to the positive shock of electricity consumption and GDP. We find the positive
response of GDP to electricity consumption before 1978, negative between 1979
and 1991 and after 2003. The reactions of domestic gross production to
environmental impact shocks between 1979 and 1986 are negative in the 8th and
12th period horizons and positive in other periods.

The shock response of energy consumption to GDP is positive in four periods
during 1981 to 2006 and is negative in other years. It is negative in the 8-period
horizon between 1976 and 2004, as well as in the 12-period horizon between 1971
and 1999 and positive in other years.

In relation to the response functions of the environmental impact of GDP and
energy consumption in the horizon of 4 periods, the effect is positive, but it is
positive in the horizon of 8 periods except for the years 1994-2000 and in the
horizon of 12 periods except for the years 1979 to 1999 positive effects are
observed.

Conclusion:

The results show that regimes with high and low volatility of real GDP (oil and
non-oil), electricity consumption and environmental impact shocks have
asymmetric effects (positive or negative) on these variables. In particular, the high
fluctuations in electricity consumption during 1980s, 2000s, and 2010s likely
affect real oil GDP and the environmental effect, negatively, But negatively, it
leads to a decrease in real non-oil GDP growth. In the 1981s, 2001s, and 2011s,
low volatility of electricity consumption had a negative impact on environmental
impact, and low volatility of real oil and non-oil GDP had a positive impact on
environmental impact.
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In addition, real oil GDP fluctuations in the 1980s and 1990s both have
positive effects on electricity consumption. The low real non-oil GDP fluctuations
likely have positive effects on environmental effect, and real non-oil GDP
fluctuations have positive effects on electricity consumption, but high real non-
oil GDP fluctuations have negative effects on environmental status.

Keywords: TVP-VAR, stochastic volatility, non-oil real GDP, Ecological
footprint
JEL Classification: Q53, Q43, E52



