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Extended Abstract

Introduction:

In this study, in order to analyze the effect of underground economy on
energy consumption, linear and non-linear methods have been used in data
processing and model estimation. The majority of available estimation
methods is the linear method. In the linear method, the absolute size of the
effect of the explanatory variable in its increasing trend is not different from
its decreasing trend. In other words, in an estimate of the effect of the
underground economy on energy consumption, it is customary to interpret
that if the energy consumption increases by ¢ unit with the increase of the
underground economy, then with the decrease of the underground economy,
the energy consumption will also decrease by the amount of ¢ unit. But what
happens in reality may not be like this, and the effect of increasing the
underground economy on energy consumption is different from the effect of
decreasing it. This issue led to the analysis of the asymmetric effect of the
underground economy on energy consumption in Iran, while estimating the
size of the underground economy in Iran's economy with the Tanzi method,
according to previous studies. To achieve such processing, it is necessary to
use asymmetric models. Based on this, using Shin and et al. (2014), the self-
explanatory method with nonlinear autoregressive distributed lag (NARDL)
has been used to explain asymmetry. It is necessary to explain that in the
present study, in addition to the analysis of the asymmetric effect of the
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underground economy on energy consumption, the asymmetry of the effect
of the real price of energy is also focused on.

Methodology:

The main goal of the current research is to investigate the asymmetry of the
effect of the underground economy on energy consumption. Shin and et al.
(2014) have been used in specifying the model. In the study of Shin and et
al. (2014), the discussion of the asymmetry of the coefficient of an
influencing factor on the dependent variable in the conditions of prosperity
and recession has been raised. They introduced a new method using the
study of Pesaran and et al. (2001), which was named NARDL. In the current
study, the logarithm of energy consumption is a dependent variable, and the
logarithm of the volume of the underground economy is the constant price of
2013, the logarithm of the real price index of total energy, the efficiency
index of financial development, i.e. the debt of the private sector to the
banking system in relation to the GDP, and the rate of urbanization are
explanatory variables of the model. In order to estimate the size of the
underground economy, the Tanzi approach has been used. According to
Tanzi's idea, in the monetary method, the basic assumption is that in the
informal economy, all exchanges are done with cash because they remain
secret. In this approach, to estimate the size of the underground economy as
well as to estimate its effect on energy consumption, the ARDL method has
been used.

Conclusions:

The results of the estimation of the underground economy based on Tanzi's
approach indicate that from 1978 to the end of the war, although the size of
the underground economy has been accompanied by ups and downs, it has
decreased significantly from 218.6 thousand billion rials to 74.1 thousand
billion rials. After the war, the volume of the underground economy
increased and this increasing trend continued until 1992 and reached the
figure of 131.6 thousand billion Rials. Then, with a decrease again in the last
year of the sixth presidential term, it increased and in the seventh term until
the end of the eleventh presidential term, this increasing trend continued
more or less. Finally, this increasing trend reached its peak in the last year of
the 11th presidential term by recording the figure of 1681.7 thousand billion
Rials during the studied period. After that, with the beginning of the twelfth
government, the increasing trend stopped and decreased to 752.3 thousand
billion rials in 2018. The results of the description of research variables in
the whole period and 7 sub-periods; And the calculation of the growth of the
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variables among the sub-periods shows that first, according to the
expectation, energy consumption in Iran's economy has had an increasing
trend in all the sub-periods. In terms of growth, the highest growth rate is
observed in the movement from the sub-war period to the first plan and the
lowest growth in the fifth plan and three years of the sixth plan. Second, the
average volume of the underground economy at constant prices is equal to
269.4 thousand billion rials, and its minimum was recorded in the first plan
and its maximum in the first three years of the sixth plan. In general, the
movement trend of the volume of the underground economy has been an
almost increasing trend during the period under review. In terms of growth,
the highest growth of the volume of the underground economy was in the
fourth plan and the lowest in the first plan. Third, the movement trend of the
real energy price index shows that after the war, until the years of the fourth
plan, it experienced an almost decreasing trend, and after that, with the
implementation of the subsidy targeting policy, it started to move in an
increasing direction. The highest growth rate was in the fifth program. In
general, except for the discussion of the targeting of subsidies, in most cases
the real price of energy has experienced a low growth and has a lower
growth compared to the price of other goods and services.

The results of the estimation of the model in a linear (symmetric) format in
the long run showed that the underground economy does not have a
significant effect on energy consumption in Iran's economy. Also, the price
of energy corresponds to the function of energy demand, with an inverse
effect on energy consumption, and it is inelastic. As expected, the rate of
urbanization has a direct effect on energy consumption. The most important
thing is that in terms of elasticity, unlike the previous two factors, energy
consumption in Iran's economy is elastic respect to the rate of urbanization
and the size of the effect is significant. However, unlike the short run period,
the efficiency of financial development does not have a significant effect on
energy consumption in the long run.

The results of the estimation of the model in a non-linear (asymmetrical)
method indicate that the underground economy has an asymmetric effect on
energy consumption in the long run. In a way that, contrary to the non-
significance of the effect of increases in the underground economy on energy
consumption, decreases in the underground economy have a direct effect on
energy consumption, and of course, it is inelastic. Like the underground
economy, the real price of energy has an asymmetric effect on energy
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consumption. With the difference that this factor is effective in both
increases and decreases, and of course it is inelastic. Also, the effect size of
reductions in the real price of energy on energy consumption is twice the
effect of increases in it.

Based on the results, it is suggested that firstly, considering the direct impact
of energy consumption on the reduction in the volume of the underground
economy, policy makers should adopt appropriate solutions based on
economic transparency in order to reduce the volume of the underground
economy. Second, considering the inverse impact of energy consumption on
the real price of energy, and especially its more unfavorable impact on
reductions in energy prices, it is suggested that correct and targeted pricing
of energy should be done seriously.

Keywords:  Underground Economy, Energy Consumption,
Asymmetric, Iran.

JEL Classification: Q43, 017, C22.
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