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Abstract

The informal economy affects various economic sector, including the monetary sector. The
velocity of money is one of the important monetary variables that have important effects
on the results of monetary policies. In this study, the effect of the size of the informal
economy on the velocity of money in Iran has been investigated using annual data during
the period of 1990-2018. Using the Auto-Regressive Distributed Lag (ARDL) model, the
relationship between the variables has been investigated. The results of the research model
show that the larger the size of the informal economy, the faster the velocity of money,
which indicates the positive effect of the money demand channel in the shadow economy
on the velocity of money. Additionally, other explanatory variables including inflation rate,
economic growth, and bank lending also show a positive effect on the velocity of money.
Moreover, the results show that changes in the informal economy can lead to asymmetric
changes in the velocity of money. Therefore, the activities of the informal economy affect
the velocity of money, the money market, and the performance of monetary policies in
Iran. It is crucial for policy makers to consider the role of informal and shadow economy
activities in assessing the consequences of economic policies. Based on the research
fundings, measures including inflation control, limiting informal economy activities, and
increasing bank credits should be taken into account in order to control the velocity of
money. Given the positive relationship between the velocity of money and the informal
economy, it can be said that any policy that limits the shadow economy reduces the velocity
of money and affects the effectiveness of monetary policy.
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1. Introduction

The informal sector in emerging markets and developing economies accounts for about a
third of GDP and about 70% of employment (World Bank, 2019). The informal economy
is more widespread in low-income countries and has a high proportion of unskilled
workers. Overcoming the challenges of the informal economy requires a balanced mix of
policies that carefully consider country-specific drivers. Iran, due to some of its own
characteristics including, the government budget deficit and borrowing from the central
bank, trade restrictions, unemployment, administrative bureaucracy, weakness in the tax
system, and the existence of oil revenues, is facing the development of the informal and
underground economy. The activities of the informal economy have side effects that can
be mentioned as drivers of variables such as the speed of velocity of money, money demand
and economic growth. The velocity of money affects the monetary flow and monetary
efficiency in the economy, which will ultimately affect the demand for goods and services
(Zarra-Nezhad et al., 2018). Therefore, it is important to know how economic variables
affect the velocity of money. Examining the role of the informal economy as a factor
affecting the velocity of money can be useful in examining the behavior of the money
demand and the subsequent effects on economic conditions. Although the money demand
approach is often used to estimate the size of the shadow or even as a basis for other
approaches in previous studies, the effect of the informal economy on the velocity of money
is not investigated in Iranian economy.

In this article, the new data set related to the informal economy published by the World
Bank has been used. Analysis has been done using the NARDL model and based on the
data of Iran's economy during the years 1990-2018.

2. literature review

The informal economy has a side effect on the official economy and deviates
macroeconomic variables from the real values (Karbor et al., 2018). Regarding the effects
on the monetary sector, it can be said that the expansion of activities in the informal
economy leads to more cash transactions, which leads to an increase in the demand of
money (Medina and Schneider, 2017). Therefore, with the expansion of the informal
economy, the velocity of money will change. By affecting the relationship between
economic enterprises and the money and capital market, the informal economy will weaken
monetary policies. Exchanges in the shadow economy are mostly based on cash payments,
which may reduce the effect of monetary policy and reduce the effectiveness of monetary
policies (Eilat and Zinnes, 2000).

Among related studies Elgin and Iyidost (2021) investigated the relationship between
the speed of money velocity and the shadow economy using data from 104 countries
between 1960 and 2017 and using generalized system of moments (GMM) estimates.
According to the results of this study, in countries where the size of the informal economy
is relatively larger, the velocity of money is also higher. The long-term effects of the
shadow economy on the money circulation were investigated by Onnis and Tirelli (2015)
based on the data of 43 countries in the period 1981-2005. The results showed that changes
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in the size of the shadow economy have a negative and significant effect on the velocity of
money. Piraee and Rajaee (2014) state that the greatest effect of the informal economy is
on the money market and the inflation rate is the most important factor in the growth of the
underground economy.

3. Materials and Methods

One of the methods of estimating models based on co-integration is the Auto-Regressive
Distributed Lags (ARDL) model. The ARDL model is a suitable method with high
efficiency for small samples (Pesran and Shin, 1998). The nonlinear ARDL model
(NARDL) is an extended model that can investigate the asymmetric effects of the
independent variable in the short-term and long-term (Shin et al., 2014).

The NARDL model can be expanded by decomposing independent variable shocks into
positive and negative components (Shin et al., 2014). Shin et al. (2014) based on the
extension of Pesran et al.'s (2001) model presented the nonlinear boundary test and the
modified F statistic to test the long-term co-integration between variables.

Yo =30 @Yo + X o BriXeoi + o BriZi—i + BoiZi_ )+ i (D

where f*, B~ are asymmetric coefficients of independent variable.

4. Data and empirical results

Based on the theoretical foundations of the velocity of the money, as well as the model
used in the study of Elgin and Idost (2021), the informal economy along with other
explanatory variables, including economic growth, inflation rate, and bank credits are
considered as factors affecting the velocity of money. The time period studied in this
research is annual data from 1990 to 2018. The informal economy is considered as a
percentage of the official GDP. The velocity of money is also obtained by dividing national
income by current prices.

The results of unit root analysis show the different degree of stationary of the variables.
F statistic has been used to analyze the long-term co-integration relationships based on the
study of Pesran et al.'s (2001). The results of the F test show that there is a long-term
relationship between the variables at the 95% confidence level.

In table (1), the long-term model estimation results are presented. In the long term, all
explanatory variables have a significant effect on the velocity of money. As can be seen,
the effect of positive and negative changes in the informal economy on the velocity of
money is positive and significant, indicating that any change in the size of the informal
economy leads to a change in the velocity of money. Also, based on the comparison of the
coefficients, this variable has a relatively important effect and has the highest coefficient
after the inflation variable. Economic growth and the credits granted by banks also have
positive and negative coefficients, respectively. Therefore, an increase in economic growth
leads to an increase in the velocity of money and an increase in the credits granted by banks
leads to a decrease in the speed of money circulation.
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5. Conclusion

The results of the empirical estimation of the model show a positive relationship between
the velocity of money and explanatory variables, including the informal economy,
inflation, economic growth, and a negative relationship with bank loans. Meanwhile,
economic growth is one of the important goals of every economy, and as a result, in order
to control the velocity of money, other variables such as increasing bank credits, and
controlling inflation and informal economy activities should be considered. According to
the positive relationship between the velocity of money and the informal economy, it can
be said that any policy that limits the shadow economy can also limit the velocity of money
and affect the effectiveness of monetary policy. Assuming the negative consequences of
the informal economy on the formal sector of the economy in the short-term and long-term,
policymakers should plan to curb these negative effects in the long-term. Developing
countries, including Iran, due to special economic conditions such as high inflation and
economic instability, should focus more on controlling the effects of the informal economy
on the formal economy.
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Tab. 4: Estimated long-run coefficients of the NARDL approach
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Tab. 5: Estimated short-run coefficients of the NARDL approach
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Tab. 6: The results of the Wald Test to examine Long-run asymmetries in NARDL
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Tab. 7: The results of the diagnostic Tests
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