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Abstract

The information and communication technology are one of the major factors that
impacts the labor market. It has always affected the nature and type of employment in
the labor market, changing the type of employment from permanent, stable and formal to
contractual, temporary, unstable and informal. Therefore, it is important to study the impact
of information and communication technology on the labor market. This study examines
the impact of information and communication technology on labor market in the context
of Iran’s economy during the period 2009 to 2019, using the Stochastic Dynamic General
Equilibrium (DSGE) model, focused on duality of labor market (formal and informal).
The results of the study show that the development of information and communication
technology impacts both formal and informal sectors through creating job opportunities,
employment, production and consumption. A survey on response functions shows that an
ICT impulse initially increases formal and informal employment, but the rate of formal
employment decreases after a while, and the rate of informal employment increases. It will
also shift the population outside the labor force in to the labor force population, contributing
to the increase of labor supply.
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1. Introduction

Wide use of ICT and new digital technologies can create major changes in the labor market
(Valsamis and Coen, 2015). ICT affects the type of employment in the labor market and
hence it affects the nature of employment from permanent, stable and formal to contractual,
temporary, unstable and informal. According to Schwab (2016), Konkolewsky (2017) and
Greenwood (2017), the changes affected by ICT create a new class of unstable people with
flexible and temporary jobs as self-employers who will not pay taxes. They do not have
social insurance and are vulnerable due to the loss of work rights and job security. Labor
relations in these emerging and flexible occupations are unstable, allowing employers to
transfer risk, employment costs, and social insurance to workers. Their irregular and low
incomes do not allow them to pay insurance premiums and cause these people to lose social
insurance support and deprives them of social security benefits.

Factors affecting technological unemployment and its implications for Iran's
macroeconomic outlook have been investigated with the ARDL method and it has been
shown that if the technological advances are in accordance with the structure of the labor
market, it can reduce unemployment (Hamidikia, 2019). In other words, the disproportion
of technological development with the needs and economic structure has a negative effect
on employment, and unemployment increases due to the disproportion of the economic
structure with technological advances in Iran's economy. In particular, the IDI index and
the growth of mobile phone users as one of the indicators of the advancement of
information and communication technology lead to an increase in the unemployment rate.

According to the aforementioned studies, it can be stated that the impact of ICT in the
framework of the DSGE model and considering the duality of the labor market has not been
addressed in any of the studies. The conducted researches show that DSGE models are a
powerful tool for labor market analysis. Considering the effect of ICT in changing the
nature and employment relations and the speed of its development, informal employment
will be the form of employment in the future markets, and investigating the relationship of
information and communication technology with informal employment can help the
discourse in this sector.

Considering the importance of security and protection of the labor force against old age,
illness and unemployment through the development of social insurance, it is necessary to
investigate how the growth of informal employment leads to the reduction of security and
social protection of a part of the labor force.

2. Methodology

The present study tries to investigate and explain the effect of ICT on the fluctuations
created in the labor market in the economy of Iran in the period of 1378-1398 using a DSGE
model. The model used in this study includes labor market, households, formal and
informal producers, government and central bank. Households benefit from consumption
of goods and services, saving money and leisure. Official and informal sector producers
produce formal and informal sector goods and services, respectively, using capital and
labor. The government earns income from the sale of oil, taxes, money creation and debt
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securities and provides for its expenses. The central bank also conducts monetary policy to
achieve economic goals. The model include: 1- Using a search and matching model to
express the labor market in which household members could be either employed,
unemployed, and out of the labor force, 2- Considering the duality of the labor market by
dividing it into two formal and informal sectors, 3- Using Nash bargaining to determine
wages in the formal and informal sectors, 4- Considering the share of social security in the
household budget, the cost of official enterprises and the government budget.

3. Result and Discussion

In this study, the impact of information and communication technology on this market has
been analyzed using a random dynamic general equilibrium model considering the dual
nature of the labor market in Iran's economy. After calibrating the parameters based on the
information of Iran's economy in the period of 1999-2019, according to the development
of information and communication technology, the simulation of the model has been done.

The results show that the momentum of ICT in the labor market increase employment
and production by creating job opportunities in both formal and informal sectors. In other
words, the impetus of ICT initially causes an increase in employment in the formal and
informal sectors, however with the passage of time, the gap between formal and informal
employment increases. The reason behind forming such a gap is the development of new
job opportunities in the informal sector, which increases the chances of obtaining informal
jobs for the labor force. With the increase in the participation rate in this sector, the number
of informal workers increases. In addition to motivating informal enterprises to provide job
opportunities, the impetus of ICT increases the relative value of work versus leisure and
has an effect on the supply of labor and employment in the informal sector.

The reaction functions show that despite the increase in total employment,
unemployment has increased initially, which is due to the increase in the participation rate
in the labor market. This shows that with the improvement of ICT, access to the labor
market for people outside of this market will improve and the supply of labor will increase.
This increase in supply will initially lead to an increase in unemployment due to not
absorbing all of them.

With the introduction of an impetus to ICT, unemployment could increase at first. In
other words, increasing innovation will increase unemployment at first. Also, the impetus
of ICT leads to the creation of new products, new activities and markets and thus creates
new jobs. Due to the creation of job opportunities created by the ICT impulse, job
opportunities in the informal sector will increase. Subsequently, the probability of filling
job opportunities in this sector will decrease and accordingly the probability of finding a
job in the informal sector will increase; Therefore, the number of people working in the
informal sector will increase. It could be concluded that with an impulse in ICT, the
motivation of informal enterprises to provide job opportunities on the one hand and
increase the relative value of work against leisure on the other hand, has an effect on the
supply of labor and employment in the informal sector.
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4. Conclusion

This study shows that informal production has increased in response to ICT impulse, while
formal sector production has declined. The official wage increases and the informal wage
decreases, which will lead to a decrease in the income and well-being of people who work
in the informal sector. Although ICT causes an increase in the informal employment, the
instability of such employment status and the lack of stability of continuous income, which
is often associated with low income, leads to an increase in the insecurity of this workforce
against accidents, diseases, unemployment, old age and retirement, and the lack of
insurance services.

In response to the impulse of ICT and due to the increase in employment and job
opportunities created in the formal and informal sector, the total employment increases at
first, but due to the decrease in employment in the formal sector, it continues to decrease
and after a few periods, the trend increases and finally reaches a stable state.

Companies will have higher motivation to investment as a result of cost and price
reduction and greater profitability and hence the capital will increase, as well. This shows
that the improvement of ICT will increase capital in the economy. Consumption will also
increase in response to the ICT impulse and due to the distribution of incomes, which
increases demand and employment. The government's tax revenues are also decrease due
to the decrease in the production of the official sector and the decrease in the workforce
employed in this sector.
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Figure 5: Instantaneous reaction functions of formal and informal sector variables to ICT impulse
.(source: research calculations).
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