Journal of Population Association of Iran, Vol.19, No.38, Autumn & Winter 2024

¢ Original Research Article

Modeling Determinants of Formal and Informal Sector Employment in

Iran Using Nonlinear Bayesian Averaging Approaches
Mehdi Shirafkan Lemso™
Abstract

The present study aims to model the factors affecting formal and informal sector
employment in Iran, taking into account the unique conditions of this market. The
research spans the period from 1991 to 2020. In this study, 43 variables influencing
formal and informal sector employment were incorporated into a Bayesian
averaging model. Results indicate that among the BMA, TVP-DMA, TVP-DMS,
BVAR, and OLS models, the BMA model was identified as the most efficient. Based
on the BMA model, 11 non-fragile variables affecting formal and informal sector
employment were identified. The findings revealed that diverse factors influence
employment in both sectors. For the formal sector, the most impactful variables
include education level, service sector value-added, economic growth, structural
change index, real wages, consumer price inflation, government current
expenditures, privatization, minimum wage, oil revenues, and sanctions. In the
informal sector, the business environment index, service sector value-added,
business cycles, economic globalization index (KOF), producer price inflation, labor
productivity, interest rates, government construction expenditures, oil revenues,

and sanctions emerged as the most significant determinants of employment.
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Extended Abstract

Introduction

The inability of the formal sector to generate sufficient employment or its
unfavorable conditions for workers and employers has led to the emergence of the
informal sector and informal employment. A growing concern for many countries
worldwide is the increasing prevalence of hidden and informal economic activities.
Since the formation of modern economies, informal activities have become a defining
feature of labor markets. The main problem in this research is the lack of an optimal
model for estimating employment dynamics. Empirical and theoretical studies have
introduced a wide range of models for employment estimation, but the extensive
array of potential explanatory variables raises a critical question: Which variables
should be included in the empirical model of employment in Iran? This issue is
referred to as "model uncertainty." Ignoring the issue of model uncertainty can result
in biased and inefficient parameter estimates, leading to inaccurate predictions and
flawed statistical inferences. Therefore, addressing model uncertainty is essential in
empirical studies. One effective approach to this problem is the "Bayesian Model
Averaging" (BMA) method, which averages across all possible models. Consequently,
the main objective of this research is to employ Bayesian econometrics to overcome

uncertainty in selecting the variables affecting employment.

Methods and Data

This research adopts a practical methodology. The study covers a 30-year period
from 1991 to 2020 for Iran. Data were collected from the World Bank, the Central
Bank of Iran, and the World Economic Forum, and the Bayesian averaging model was
applied. While micro-data from household income-expenditure surveys are
commonly used in studies on informal employment, this research employs statistics
from the Iran Statistical Center to differentiate between formal and informal
employment. A total of 43 variables affecting formal and informal sector employment

were incorporated into the Bayesian averaging model.

Findings

In this study, the first step was to identify the optimal model type before
estimating the employment model. Next, the forecasting performance criteria were
evaluated across different horizons for the formal sector. The first and second stages
of the sampling process, assuming K=10, were outlined for the employment sector of
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the formal economy. Finally, the variables affecting formal sector employment were
prioritized within the optimal model. In this study, 43 performance changes on the
formal and informal sectors were included in the Bayesian comparison model. The
results show that among the BMA, TVP-DMA, and TVP-DMS models, the BMA
model was identified as the most efficient. Based on the BMA model, 11 non-

disruptive variables were identified in the formal and informal sectors.

Conclusion and Discussion

Given the distinct nature of the factors influencing formal and informal sector
employment, as suggested by the dual labor market theory, it is necessary to design
separate models for each sector. Accordingly, this research aims to model the factors
affecting formal and informal sector employment in Iran using nonlinear Bayesian
averaging approaches. A total of 43 variables were included in the Bayesian averaging
model. The results indicate that among the BMA, TVP-DMA, TVP-DMS, BVAR, and
OLS models, the BMA model was identified as the most efficient. Based on the BMA
model, 11 non-fragile variables affecting formal and informal sector employment
were identified. Based on the results, various factors affect employment of the formal

and informal sector.

For the formal sector, the most influential variables include education level, service
sector value-added, economic growth, structural change index, real wages, consumer price
inflation, current government expenditures, privatization, minimum wage, oil revenues,
and sanctions. In the informal sector, the key variables are the business environment
index, service sector value-added, business cycles, economic globalization index (KOF),
producer price inflation, labor productivity, interest rates, government construction
expenditures, oil revenues, and sanctions. Based on these findings, the following policy
recommendations can be proposed. First, considering the changing dynamics of structural
policies, the government should prioritize expanding informal sector employment. This
approach could reduce government expenditures while simultaneously balancing the
labor market. Second, policies that encourage higher wages for educated workers in the
industrial sector compared to the service sector should be promoted. This would reduce
the share of educated workers in the service sector and redirect them to the industrial

sector, where a combination of knowledge and experience is essential.
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Log(pl) | MAFE | MSFE | MAPE | FEV | Bias

1h=
TVP —AR(1)— X DMA(a=1=10.99) 103.48 | 0.11 0.01 0.28 | 0.01 | 0.03
TVP —AR(1)— X DMA(a =4 =0.95) 114.51 0.09 0.01 0.27 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =1 =0.90) 117.05 | 0.09 0.01 0.25 | 0.01 | 0.02
TVP —AR(1)— X DMS(a = A= 0.99) 104.65 | 0.11 0.02 0.29 | 0.02 | 0.03
TVP —AR(1) — X DMS{a = A1= 0.95) 120.77 | 0.10 0.01 0.25 | 0.01 | 0.02
TVP —AR(1) — X DMS{(a = 1= 0.90) 150.51 0.08 0.01 0.23 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =0.99,1=1)| 99.94 0.11 0.02 0.29 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =0.95,4=1)| 106.61 0.10 0.01 0.33 | 0.01 | 0.04
TVP —AR(1)— X BMA(a=A4=1) 164.61 0.02 0.00 0.16 | 0.03 | 0.01

4h=
TVP —AR(1) — X DMA(ax =4=0.99) 98.02 0.11 0.02 0.27 | 0.02 | 0.03
TVP —AR(1)—X DMA (@ =1=0.95) 108.27 0.09 0.01 0.26 0.01 | 0.02
TVP —AR(1) — X DMA(a =4 =10.90) 110.09 | 0.09 0.01 0.24 | 0.01 | 0.02
TVP —AR(1)— X DMS(a=A=0.99) 98.16 0.12 0.02 0.28 | 0.02 | 0.03
TVP —AR(1)— X DMS(a=1=0095) 112.66 | 0.10 0.01 0.25 | 0.01 | 0.01
TVP —AR(1) — X DMS(ax = 1=10.90) 138.12 0.09 0.01 0.24 | 0.01 | 0.01
TVP—AR(1)— X DMA(a =099,1=1) 94.59 0.11 0.02 0.28 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =09541=1) 103.11 0.10 0.01 0.29 | 0.01 | 0.03
TVP —AR(1)—X BMA(x=1=1) 140.00 | 0.02 0.00 0.15 | 0.00 | 0.02

8h=
TVP — AR(1) — X DMA(a =1=10.99)| 9231 0.11 0.02 0.77 | 0.02 | 0.02
TVP —AR(1)— X DMA(a =A1=0.95)| 102.25 | 0.09 0.01 0.57 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =1=0.90)| 103.75 | 0.08 0.01 0.45 | 0.01 | 0.02
TVP —AR(1)— X DMS(a=1=10.99)| 89.29 0.12 0.02 0.78 | 0.02 | 0.01
TVP —AR(1)— X DMS(ax=1=10.95)| 10758 | 0.11 0.02 0.65 | 0.01 | 0.01
TVP —AR(1)— X DMS(a=1=0.90)| 127.94 | 0.09 0.01 0.60 | 0.01 | 0.02
TVP —AR(1)— X DMA(a =099,1=1)| 94.80 0.11 0.01 0.80 | 0.01 | 0.02
TVP — AR(1) — X DMA(a =0951=1)| 102.34 | 0.09 0.01 0.67 | 0.01 | 0.02
TVP —AR(1)— X BMA(a=A=1)| 11743 | 0.02 0.00 0.11 | 0.01 | 0.00
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