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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
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Abstract

Economic growth is one of the most common goals in both developed and
developing countries. Economic growth affects various economic and social
aspects, such as poverty, welfare, unemployment, and inflation. Knowing the
factors influencing economic growth is critical for developing countries. Trade of
goods and services affects economic growth by increasing national income. On
the other hand, nowadays, the world is facing the climate change crisis and its
consequences, such as floods, landslides, earthquakes, etc., which can have
negative and destructive effects on economic growth. Oil exporting countries have
weak export diversity due to single-product trade and are located in the hot and
dry orbit of the globe due to their geographical location. The main goal of this
study is to investigate the impact of economic complexity as a symbol of
international trade and ecological footprint as a symbol of climate change on
economic growth in OPEC from 1995 to 2020 and using the method of
generalized method of moments (GMM). The results indicate a positive and very
significant effect of the economic complexity index on economic growth in oil-
exporting countries. On the other hand, the ecological footprint has a negative and
significant impact on economic growth in OPEC.

Introduction:

Economic growth and development are main goals in developing countries,
because achieving growth and development can increase living standards,
increase people's well-being, reduce the level of poverty and unemployment, and
consequently strengthen the foundations of governments. Knowing the factors
affecting economic growth is one of the critical goals of economic policymakers
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(Rahimi et al., 2020). In previous studies, much research has focused on the
influence of capital, labor, and productivity on economic growth. However, less
attention has been paid to other factors. Today, it is clear that export
diversification, which is an essential criterion of economic complexity, has a
substantial effect on economic growth. On the other hand, the world today is
facing climate change, which results from destructive human activities and has
very adverse effects on economic growth. Therefore, the main goal of this
research is to investigate the effect of economic complexity and ecological
footprint on economic growth in OPEC from 1995 to 2020 using the generalized
method of moments. In this research, the effect of economic complexity on
economic growth in the developing countries of the OPEC organization has been
investigated for the first time. On the other hand, in this innovative research, the
ecological footprint variable was used to proxy climate change.

Methodology:

There are two methods for estimating model in dynamic panel data. The basic
premise of GMM is called the first-order differential method. By imposing some
changes to the first-order differential GMM method, the orthogonal deviation
GMM method was obtained. In this research, both one- and two-step methods
have been used to prevent single effects. Two tests are proposed to ensure the
appropriateness of using this method for estimating the model. Initially, the
Sargan test is used to demonstrate the validity of instrumental variables. The
second test includes the first-order correlation test AR (1) and the second-order
AR (2).

Results and Discussion:

The economic complexity index (ECI) in all three models with fixed effects,
single-stage GMM, and two-stage GMM has a positive and significant effect on
economic growth in OPEC. A one-unit increase in the economic complexity index
increases the economic growth of OPEC by 0.028 units in the fixed effects model,
0.032 units in the single-stage GMM, and 0.154 units in the two-stage GMM. The
ecological footprint (EF) index in three mentioned models has a negative and
significant effect on economic growth in OPEC. A one-unit increase in the
ecological footprint index causes a decrease of -0.013 units in the model with
fixed effects, -0.038 units in the single-stage GMM, and -0.087 units in the two-
stage GMM. The labor force (L), as the main variables of the Solo growth model,
has a positive and significant effect on economic growth in OPEC in all models.
A one-unit increase in the labor force index causes economic growth by 0.029,
0.028, and 0.055 in models with fixed effects, one-stage GMM, and two-stage
GMM, respectively. Gross fixed capital, which is used as capital (K) in this study,
has a positive and significant effect on economic growth in OPEC in all three
models. A one-unit increase in capital causes an increase in the economic growth
of OPEC by 0.017 units in the model with fixed effects, 0.054 units in the single-
stage GMM, and 0.163 units in the two-stage GMM, respectively. Productivity of
production factors (T), which is also used as technology in some research, has a
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positive and significant effect on economic growth in OPEC so that a one-unit
increase in productivity of production factors causes an increase in economic
growth by 0.009, 0.044 and 0.072 units, respectively in the model with fixed
effects, single-stage GMM and two-stage GMM.

Conclusion:

The results of the present study showed that in all three fixed effects models, one-
stage GMM and two-stage GMM, the economic complexity index has a positive
and significant effect on economic growth in OPEC. With the increase in
economic complexity, countries' knowledge, technology, and innovation in
producing various goods and services will increase. As a result, exports and
economic growth will be positively affected. On the other hand, the economic
complexity index, in addition to creating a positive effect on quantitative
indicators, has a positive effect on qualitative indicators, including the quality of
human resources, innovation, savings, and increasing productivity, which can
again increase economic growth. On the other hand, in all three models of fixed
effects, one-stage GMM and two-stage GMM, the ecological footprint index
significantly negatively affects economic growth in OPEC. An increase in the
ecological footprint index means the increase in the use of all the planet's natural
resources to meet a country's needs, including food, clothing, housing, etc. With
the increase in the use of land resources and in the long-term time horizon, the
climate change crisis can increase. With the increase in floods, global warming,
landslides, and other natural disasters, economic growth will be negatively
affected.

Keywords: Economic Complexity; Ecological Footprint; Economic Growth,
Panel GMM, OPEC
JEL Classification: C22, F1, 04, Q54
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Introduction:

Regional and local levels of managing and implementing development policies
have always been the focus of scientific, policy-making, and executive circles. In
this regard, new models have emphasized sustainable development. The
sustainable development of a region should not only be coordinated with its
various resources, but also it should be based on the social environment and native
culture of the country and region. Therefore, in the current research, a dynamic
model of the economic-cultural development triangle is presented with the
inclusion of sustainable development dimensions (social, environmental and
economic). The economic-cultural development triangle model is a non-dynamic
model with four dimensions of executive bodies, parliament representatives,
private sector and Friday Imams. In this model, cooperation and coordination of
these four dimensions are considered necessary for regional development. This
shows the complexity of an economic system that consists of various factors and
many interactions, which leads to complex behaviors of economic indicators over
time. In this complex system, the implementing of regional development policies
without a systemic approach and holistic view is not beneficial and may lead to a
decrease in economic growth and regional production. Therefore, in policy-
making, attention should be paid to the influential factors in the system, and the
appropriate policy should be selected and implemented. The systems dynamics
approach is a holistic thinking method about all components of a system and is a
way to understand the dynamic behavior of complex systems. Therefore, this
approach has been used in this research.

Methodology:
Due to the complex and interlinked relationships in the sustainable development
system of the region, the constituent elements of this system are dynamic and
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change over time. Therefore, in this research, systems dynamics method is used.
In this approach, in the first step, the research problem is defined. According to
the research background, the variables of the problem and the boundary of the
sustainable economic development system of the region are determined. In the
next step, the relationship between the variables is determined by a cause-and-
effect diagram. Then a flow diagram is drawn to simulate the problem. After
simulating using Vensim software and validating the model, suitable scenarios are
evaluated.

Results and Discussion:

The purpose of presenting the model is to improve the economic and social
indicators of the province. Based on the designed model, the behavior of the
system has been simulated in a ten-year time horizon from 2013 to 2023. The
results of the scenario show that private sector’ presence did not have a one-time
and jumpy increase effect on the gross domestic product of the region. However,
rather it helped the production growth process in a very gentle and delayed
manner. The results of the simulation of the policies show that the two policies,
"stability of laws and executive procedures” and "optimal use of investments,"”
lead to the increase of private sector’ economic activities. Since these policies
highlight private sector’ presence in the region, the implementation of this policy
will lead to an increase in jobs created by private sector and investment through
private sector’s activities. In contrast, the physical capital created on a large scale
in the province is not noticeable. The strength of the economic and cultural
development triangle plan is the correct direction of investments and using unused
capacities, and as a result, the working population has increased.

Conclusion:

According to the results of the implementation of the policies, it is suggested that
they should be implemented simultaneously according to the combined policy of
"stability of laws and executive procedures”, "optimal use of investments,” and
"development of educational infrastructure,” which will also make use of the
capacities of the region's workforce. Moreover, it also increases the available
physical capital because other investors (other than private sector) tend to invest.
With the implementation of the combined policy, the working population and
physical capital, which are considered as production inputs, will increase. As a
result, the production of the region will increase.

Keywords:
Sustainable development, Systems dynamics, Economic-cultural development
triangle, Razavi Khorasan province
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Introduction

Iran's economy as an oil exporting country is highly dependent on intermediate
and imported products. The volume of foreign trade plays a significant role in
changes in economic growth and inflation rate. The trend of trade volume in Iran's
economy indicates that various shocks have always been imposed on the
economy. These shocks are significant from two perspectives. The first is that the
size of the trade shocks was not the same, for example, in some cases, a positive
shock was imposed on the economy due to the increase in oil revenues, while at
other times, Iran's economy has experienced a negative shock due to various
sanctions. The second important matter is that the intensity of trade shocks has
been different in different time periods. Meanwhile, oil revenues have recorded
significant figures between 2005 and 2013, but Iran has experienced a negative
shock due to economic sanctions. Macroeconomics literature has indicated that
the way of determining the exchange rate has an undeniable effect on the
economy. The most important feature of the exchange rate in relation to trade
openness and macroeconomic variables is the management of external shocks.
Absorption of external shocks of flexible exchange regimes means that, when the
real exchange rate or relative prices change with the external shock, automatic
changes in the nominal exchange rate and flexible regimes make the necessary
changes in the real exchange rate. Therefore, the effects of external shocks caused
by the high volume of foreign trade can be reduced by a flexible exchange regime.
In the system of flexible regimes, the negative shock causes the domestic demand
and the sales of companies to decrease due to the increase in the exchange rate. In
an open economy with a large number of producers, competitiveness increases
and leads to the approximate compensation of the effect of the decrease in the
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domestic demand of the country. Therefore, in an open economy, flexible regimes
absorb more shocks than fixed regimes. Conversely, in a closed economy where
non-tradable goods dominate, fixed exchange rate regimes are better. Because
they don't pay real depreciation rent. These concepts show that in relatively open
countries, flexible regimes work better as a shock absorber and lead to better
economic stability, and when the degree of trade volume is small, a fixed
exchange regime leads to greater financial and economic stability. This study
deals with the importance of the exchange rate channel in influencing the volume
of foreign trade on Iran's economic growth and inflation.

Methodology

Iran's political and economic conditions have led to the imposition of several
structural failures on the country's economy, and failure to pay attention to these
conditions can lead to incorrect conclusions about Iran's economic facts.
Therefore, due to changes in conditions, structural failures and cyclical changes
in time series, it is better to use a model that can take these facts into account.
TVP model can provide an estimate for each year by identifying the conditions of
each period. The obtained coefficient, while specifying the positive and negative
effects of the explanatory parameters on the dependent variable, also shows the
intensity of the coefficients.

Results and Discussion
In this research, the role of exchange rate changes in influencing the volume of
foreign trade on Iran's economic growth and inflation has been investigated. A
TVP-VAR time series model is estimated for the period 1972-2021. The results
show that with an increase in the volume of trade, if the exchange rate increases,
the economic growth increases and the inflation rate decreases.

While with the increase in the volume of trade, if the suppression of the
exchange rate is on the agenda, the inflation will increase sharply and the
economic growth will decrease

Conclusion

According to the inverse effect of trade on inflation and the direct relationship
between the exchange rate and inflation, it is recommended to expand the volume
of foreign trade and control the exchange rate in order to curb the inflation rate.
Also, with the knowledge of the positive role of the managed floating exchange
regime in influencing trade on economic growth and the negative role of the
suppressed exchange regime in influencing it, it is recommended to avoid the
fixed exchange regime as much as possible.

Keywords: International trade, exchange rate, economic growth, inflation
JEL Classification: E31, F31, F41, 040
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