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Abstract: Low female labor force participation (FLFP) rate in Iran, at the time
that women’s education has been rising and their fertility rates have been
falling, has remained a puzzle. By estimating elasticities of participation and
hours with respect to wages (the extensive and intensive margins), this paper
tries to shed some light on this puzzle. Using a structural estimation and
controlling for selection, it depicts that the elasticity of women’s participation
in the labor force with respect to wages is quite large, especially for married
women. Based on this, one may argue that women’s participation is very
sensitive to wages. But this is not consistent with the stylized facts about FLFP
in Iran. The plausible implication of such elasticities, however, is that non-
participating women have potential wages close to the wages of those who
participate. Therefore, lower potential wages cannot be the factor that strongly
dissuades women from participation. Instead, anticipated factors, such as labor
market institutions and preferences, could be the underlying force hindering
women from participation. The low FLFP rate can be explained better in light of
these findings. The implications for policy and research are discussed.
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1 Introduction

Women’s education in Iran has consistently increased in the last decades. In
1980, for instance, an average Iranian woman aged 20 to 30 had 3.5 years of
education, while her counterpart in 2010 obtained 10 years of education, a
similar rise as the rest of Middle East and North Africa (MENA) region (data
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source: Barro and Lee 2001)." In almost the same period, between 1985 and 2005,
fertility rate fell from about 6.5 to less than 2 children per woman; the fastest
reduction in fertility in the world and larger than other countries in MENA
(Salehi-Isfahani, Abbasi-Shavazi and Hosseini-Chavoshi 2010; Abbasi-Shavazi,
McDonald and Hosseini-Chavoshi 2009; Majbouri 2015b). Although more educa-
tion and lower fertility are associated with higher female labor force participa-
tion (FLFP), the FLFP rate remained low in the last three decades, at less than
30%. This phenomenon, which is experienced across the MENA region, has yet
remained a puzzle.?

Identifying the economics of labor force participation is one of the first steps
in explaining the puzzle of FLFP in Iran. A review of the stylized facts about
female labor in Iran reveals that rural women participate more than urban
women in the labor market (27.1% vs 15.6%). In rural areas, about 60% of
female workers are unpaid family labor while in urban areas, about 60% are
employees in public and private sectors (majority in public sector). More impor-
tantly, similar to the rest of the MENA region, but contrary to the rest of the
world, married women, in both rural and urban areas, are significantly less
likely to participate in the labor force than unmarried women. To understand the
characteristics of female labor supply and its puzzle better, this paper estimates
its elasticities with respect to wages. It demonstrates that FLFP in Iran, particu-
larly for the urban and married women, has a very elastic supply.

Using recent datasets and a large sample size for urban and rural areas, this
study provides a structural analysis of labor force participation of women in
Iran. Correcting for selection, it estimates a structural model to calculate elasti-
city of participation with respect to wages (extensive margin) as well as elasticity
of non-zero hours worked relative to wages (intensive margin). It finds that
urban women have an upward sloping labor supply which is quite elastic with
respect to wages (about 1.67). Urban married women have a large and statisti-
cally significant extensive margin (1.5), while never-married urban women have
a small and insignificant one (0.62). The results for the intensive margin are also
interesting as they are only statistically significant in urban areas, and are
negative and relatively small (-0.09 for all urban women, —0.07 for married
urban women, and —0.27 for never-married ones). All of these results are robust
to specification.

One interpretation of such high extensive margins is that women’s partici-
pation is very sensitive to wages. But this interpretation does not match with the

1 For a discussion of women’s education in Iran, please see Salehi-Isfahani (2005).
2 Please see Majbouri (2010) for a discussion of the puzzle and some of the characteristics of
FLFP in Iran.
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puzzle of FLFP in Iran. If female labor supply is so sensitive to wages, rise in
education, which leads to higher wages, should raise FLFP rates substantially.
As we know, that did not happen. The other but more plausible interpretation is
that we get such large elasticities because the non-participating woman at the
margin has an imputed wage close to those of the participating ones. Based on
these results, it can be argued that it is not the low potential wage that dissuades
women from participation. Rather, there are other factors, such as the labor
market institutions, particularly discrimination on the demand and supply sides,
women’s preferences, and lack of demand, that inhibit women from participa-
tion. This has important implication for policy makers as well as researchers, not
only in Iran, but also in the MENA region, which shares the same FLFP char-
acteristics and puzzle.

Most studies on FLFP in Iran offer qualitative analysis of the subject (see, for
example, Alizadeh 2000; Karshenas 2001; Mehran 2003; Mehryar, Farjadi and
Tabibian 2004; Moghadam 1995, 2000, 2011). The economics of FLFP in Iran has
been quantitatively analyzed before, but not extensively. Esfahani and
Bahramitash (2011) offer descriptive analysis of historical trends in FLFP in
Iran. Salehi-Isfahani (2005) estimates a reduced form and finds expected corre-
lations between household and individual characteristics with FLFP. Majbouri
(2015a) employs a panel data and estimates the impact of an economic crisis on
FLFP. Esfahani and Shajari (2012) use rural birth place as instrument for tertiary
education and find that higher education increases FLFP. This study is the first
that considers a structural model and estimates the elasticity of wages on female
labor supply in Iran. The results contribute to our understanding of the FLFP
puzzle in Iran and the MENA region.

The rest of the paper is organized as follows: In Section 2, I review the
theory of LFP and discuss the estimation methods used to apply the theory to
the data. Section 3 reviews the datasets used in this study in detail. Following
that, in Section 4, I provide the empirical evidence for the model. In Section 5, I
explain the implications of the results for policy and research.

2 Labor Force Participation in Theory

Economic theory has extensively modeled the factors affecting the decision to
participate in the labor market (for a review of this literature see Killingsworth
and Heckman 1986). A set of these models approaches the question as if there is
a single lifetime period (“static” models). In these models, the individual has
already been endowed with a set of characteristics and her decision to
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participate is usually affected by these predetermined characteristics and will
not change. For example, her level of education and family background will not
change. These models, which are usually applied to cross-sectional data are
useful for understanding long-term decisions. Here, the canonical static model
of labor force participation for a household is discussed.
Consider a household as a single entity that maximizes her utility function

as follows:

max Ui(L{, L7, X;; E;)

s.t. pX; + WL, + WML < W/T + W'T + Y; i

o<LIL'"<T

1771

in which I/ and L" are the leisure time of the female and male members of
household i, and X; is household i’s consumption of a composite good. The
exogenous elements of this model are Y;, non-labor income, p, the price of the
composite good, and Wif and W, the hourly wage rates of female and male
members, respectively. E; is a measure of all household characteristics that
shape household i’s utility function.

Solving for the optimal leisure time, one finds the structural model as
follows:

le :LI(Wlf7 szmaylvval) [2]

in which E; contains household variables that shape the utility function espe-
cially with respect to labor force participation. It has an observed component V;
as well as an unobserved part e;.> If the utility function is quadratic, it can be
shown that L’l: is a linear function and can be written as

L=p+oVit oW + 0, W' +rYi+e+V, j=mf 3]
Moreover, the normalized hourly wage rates (from now on, wages) are functions
of predetermined (exogenous) characteristics such as schooling level and age.
Wages can be specified as

w! = wl(Z ) (4]

W = W"(Z" ul) [5]

i i \=i o™

3 Note that, one can normalize wages by the price of the composite good, p, in the utility
maximization problem and obtain L} which does not include p.
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in which Z/ and Z" are the vector of observable characteristics of female and
male members, such as schooling, respectively. u’: and uf" are mean zero con-
stant variance disturbances of female and male members, respectively.

If the disturbances for wages and tastes in eqs [3], [4], and [5], i.e., v{ and
u’l: (j =f,m), are correlated, the Ordinary Least Squares (OLS) estimates of ©r
and/or ¢, are biased and inconsistent. To solve this problem, I instrument for
wages and employ a “pseudo” two-stage least square (2SLS) approach. In the
first stage, I estimate the wage equation using the instruments and then, with
these estimates, predict wages for all individuals (not just those who worked). In
the second stage, these predicted wages are used to estimate LFP equation
(eq. [3]). This procedure, which is discussed in detail in Section 4.1, is similar
but not identical to the 2SLS method.*

In this “pseudo” 2SLS, the instrument is individual education. The argument
is that education only explains LFP through wages. In other words, we assume
that education affects the decision to work only through wages. More education
increases wages and increased wages in turn increase incentives to work. This is
a common assumption for a static model in which education is an endowment
earned in the past. Moreover, in the absence of experimental data, this assump-
tion has been used in many studies to estimate labor supply elasticities (see Blau
and Kahn 2007; Blundell and MaCurdy 1999). Blau and Kahn (2007) argue that
using education as instrument for wages gives us a measure of elasticity with
respect to permanent income (as opposed to intertemporal elasticities). In
Section 4.1, I utilize this method to estimate a simpler form of eq. [3].

To obtain the reduced form equation, one can substitute normalized wage
functions (eqs [4] and [5]) in eq. [2] and get

U =LV 2, Z" Y ") j=f.m 6]

which can in turn be linearized into
D=a+pVi+yZ +8z0 +rYi+e+n, j=mf 7]

in which 7} is a mean zero constant variance disturbance that includes } and
u". This reduced form shows us which household and individual characteristics
are correlated with FLFP. Esfahani and Shajari (2012) have reported the results
for this model in probit and IV probit format. The aim of this study is to estimate
the structural model (eq. [3]) controlling for selection and endogeneity.

4 In 2SLS, we only predict wages for those observations used to estimate the first stage, i.e.,
those who had worked and reported wages. But, here, wages are also predicted for observations
not used in the first stage, i.e., those who did not work or report wages.
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3 Data

Statistical Center of Iran (SCI) has been the main organization in charge of
gathering micro datasets in the country in the past six decades. These relatively
large datasets provide various statistics for policy makers. This study uses the
Household Expenditure and Income Surveys (HEIS), a series of cross-sectional
household surveys conducted annually since 1963 in rural areas and 1968 in
urban areas. The surveys contain basic demographic information, ownership of
assets, dis-aggregated expenditure, and income. Over the years, they have
become richer as more questions were added. For instance, hours worked per
day and days worked per week were asked since 2006.

Each year, new samples are drawn from the population. The samples are
nationally representative and stratified at the urban and rural areas of each
province. Sample selection follows a two-stage sampling method which has
remained the same over the years. In the first stage, based on the most recent
census, the total number of primary sampling units (PSUs) in each geographical
block (rural or urban areas in each province) is determined, which is equal to the
population in the block divided by five.?

In the second stage, a number of PSUs in each block are chosen to be
surveyed. This number depends on the population and variance of some vari-
ables of interest, such as food expenditure, in that block. Hence, households
have different probability of selection. For instance, more rural households have
been selected. Probability of selection is known for each household and is taken
into account whenever national average of a variable, like labor force participa-
tion, is estimated in this study.

Until 2005, the definition of employment in these surveys was limited to a
person who works for at least two days during the week prior to the survey.
Since the adoption of ILO standards in 2005, everyone who is working for at
least one hour during the week prior to the interview is considered employed.
Another issue with these surveys is that number of hours worked was not asked
until 2005. Hence, it was not possible to calculate hourly wages, a major
component of labor market analysis with these surveys. Surveys after 2005,
however, collect hours worked as well as distribution of female and male wages.

The HEIS of 2006 through 2009 was used in this study. These years were selected
because they were before the significant increase in international sanctions on Iranian
economy, which radically changed the growth rate, imports and exports, government

5 Each PSU corresponds to a census track and consists of five households. Selected households
are often neighbors living side-by-side.
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budget, and public expenditures. The economy was relatively stable during these
years.® The sample contains women aged between 25 and 65. We divide the sample
into urban and rural areas, or married and never-married and we use several indivi-
dual and household-level characteristics in the analysis. The summary statistics of
variables used are reported in Table 1. Since the dependent variable (in the second
stage as well as the selection model) is a dummy variable, some continuous variables
such as education and age were transformed into categorical variables. Dummy

Table 1: Summary statistics.

Mean Std. Dev. Min Max
Rural sample
Illiterate 0.49 0.5 0 1
Primary 0.36 0.48 0 1
Middle school 0.07 0.26 0 1
High school 0.06 0.23 0 1
College and above 0.02 0.15 0 1
Age 40.9 11.48 25 65
No. of females b/w 15 and 18 0.28 0.54 0 4
No. of males b/w 15 and 18 0.31 0.56 0 5
No. of females above age 18 1.73 1.03 1 10
No. of males above age 18 1.55 0.98 0 8
Asset index -0.89 2.06 -5.44 6.38
In(owned home value) 10.62 3.78 0 15.76
In(wage) 9.52 0.91 6.26 12.93
LFP 0.25 0.43 0 1
Urban sample
Illiterate 0.24 0.43 0 1
Primary 0.3 0.46 0 1
Middle school 0.13 0.34 0 1
High school 0.21 0.4 0 1
College & above 0.13 0.33 0 1
Age 40.15 10.89 25 65
No. of females b/w 15 and 18 0.22 0.48 0 6
No. of males b/w 15 and 18 0.24 0.49 0 4
No. of females above age 18 1.61 0.93 1 8
No. of males above age 18 1.48 0.91 0 9
Asset index 1.21 2.16 =5.44 7.5
In(owned home value) 9.68 5.91 0 17.01
In(wage) 10.31 0.81 6.74 13.03
LFP 0.15 0.36 0 1

Note: Illiterate, Primary, Middle school, High school, and College and above are dummies equal
to one if the individual’s level of education is equal to those and zero otherwise. Asset index is
computed following Sahn and Stifel (2000) using asset ownership dummies.

6 The result is robust to the choice of survey years.
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variables for each of these categories were defined and employed. For example,
“Illiterate,” “Primary,” “Middle school,” “High school,” and “College and above”
are dummies representing levels of education. Age was divided into ten-year cate-
gories (25 to 34, 35 to 44, etc.) and dummy variables were used for each. For instance,
I[24< Age <34] represents a dummy variable which is equal to one if age is between 25
and 34 and zero otherwise. Women aged 55 through 65 are the omitted group.

Numbers of teenage female and male members (between age 15 and 18) are
included in the regression as these are children for whom many households,
especially in urban areas, allocate considerable resources (to their education) so
that they would have a higher chance of entering college. Numbers of adult female
and male members (above age 18) are also included in this regression as a proxy
for the household’s available labor force that can be used to generate income.

In the data, assets are simply measured as the ownership of appliances (fridge,
stove, TV, radio, cassette player, computer, etc.), transportation vehicles (car, motor-
cycle, and bike), and access to utilities (electricity, piped water, gas, telephone, and
in recent years Internet). They are not reported in terms of their value but rather as
dichotomous ownership dummies which are equal to one if the household owns the
specific asset and zero otherwise.” One way of measuring total asset ownership is to
define a new variable that is the sum of these dummies. In this method, technically,
there is no difference between owning a car and owning a radio as both increase the
new defined variable by one unit.

Instead of giving the same weight to all assets, one can give different
weights to various assets based on how much the ownership of an asset signals
the wealth of the household. Sahn and Stifel (2000) use factor analysis to find
weights for each type of asset. Their main argument is that weights should be
determined by the data that are being used. In this method, assets owned by
many households get small or negative weights. The fewer people owning an
asset, the larger the weights will be, as it shows that the asset is more valuable.
Following their method an asset index was constructed and used in this study.®

The summary statistics of variables used are reported separately for rural
and urban areas in Table 1. Figure 1 depicts the distribution of female and male
wages in these areas.

7 All these dummies measure assets at the household level. Female versus male ownership can
have differential effects on female labor supply. Since ownership is defined for the household, it
is not possible to test this differential impact and compare unitary and bargaining models.

8 The asset dummies used are owning a car, a motorcycle, radio, audio system, black and
white and color TV, VCD or DVD player, computer, cell phone, refrigerator, freezer, stove,
vacuum cleaner, washer, sewing machine, fan, all types of coolers, dishwasher, Internet,
shower, kitchen, and central air conditioning system.
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(b) Urban

Figure 1: Distribution of womens’ and mens’ wages in urban and rural areas.

4 The Evidence

4.1 Estimating the Structural Model for LFP

As discussed and shown in eqs [2] and [3], one of the main predictors of
participation is wages. But, estimating the effect of wages on participation is
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difficult, as we do not observe wages for those who do not participate. Moreover,

the error terms in eqs [3], [4], and [5], v;’ and wu;/ (j = f,m), may be correlated

with each other making OLS estimates biased.

To overcome these issues, as explained in Section 2, I employ education as
an instrumental variable to predict wages for everyone (not just those who
worked) and then, use those predicted wages instead of the actual wages to
estimate eq. [3]. As discussed in Section 2, this is different from 2SLS.’

In order to implement this “pseudo” 2SLS method, we need to correct for
selection on wage variable in the first stage, as wages are not observed for
everyone. So, in the first stage, I estimate a two-step Heckman selection model
of whether wages are observed for an individual. Estimating the structural
model has the following steps:

1. In the first step of this Heckman selection model, inverse Mills ratios can be
computed using a probit model in which household characteristics are the
selection identifying variables.

2. In the second step, I estimate the log of hourly wages by employing educa-
tion dummies as explanatory variables. Inverse Mills ratios, computed in the
previous step, are included as regressors to correct for selection. This
regression becomes like the first stage of a 2SLS.

3. Using this regression, I then predict the log of wages for all women regard-
less of participation status, and substitute these predictions instead of
wages in the second stage, i.e., eq. [3]. Education dummies are not included
in this regression.

In order to satisfy the exclusion restriction in the second stage regression, we
assume that education does not predict labor force participation directly, but
only through wages. As explained in Section 2, this assumption is commonly
used in the literature to estimate labor supply elasticities.'®

Using predicted wages in the second stage gives us incorrect standard
errors. Therefore, bootstrapping is used, for the whole procedure, to obtain
correct standard errors in the second stage. First, a bootstrapped sample is

9 If it was a 2SLS method, wages would be predicted only for those observations used in the
first stage, i.e., those who reported wages. In the second stage also, only those predictions
would be used. In other words, we would have run the labor force participation regression only
for those who worked. This is not possible, as the dependent variable in the second stage would
be constant and equal to one.

10 For example, see Blau and Kahn (2007), and Blundell and MaCurdy (1999). As mentioned
before, Blau and Kahn (2007) argue that using education as instruments for wages gives us a
measure of elasticity with respect to permanent income (as opposed to intertemporal
elasticities).
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drawn from the data. Then, the three steps, described above, were implemen-
ted on this sample. This procedure is repeated a thousand times, each time
with a new bootstrapped sample." Re-sampling is implemented based on the
cluster-year cells and standard errors are corrected for correlation in each
cell.'? The variables used are discussed in Section 3 and the summary statis-
tics of them can be found in Table 1.

The first step regressions of Heckman selection model, for rural and urban
areas, are reported in columns heading “Selection” in Table 2. These regressions

Table 2: Estimation of log of real wages for women aged 25 through 65 controlling for Heckman
selection on wages, pooled data 2006-2009.

Rural Urban
Selection In(wage) Selection In(wage)
Primary 0.10** 0.17*** -0.07** 0.23***
(0.04) (0.05) (0.03) (0.06)
Middle school 0.17%** 0.71%** 0.15*** 0.58***
(0.06) (0.09) (0.04) (0.07)
High school 0.63*** 1.12%** 0.71*** 1.17%**
(0.06) (0.11) (0.04) (0.10)
College and above 1.60*** 1.82%** 1.98*** 1.88***
(0.06) (0.24) (0.04) (0.23)
[24<Age <34] 0.20*** —0.39*** 0.16*** —0.57***
(0.05) (0.10) (0.06) (0.07)
I[34<Age <44] 0.39*** 0.04 0.64*** -0.07
(0.05) (0.10) (0.05) (0.10)
l[44<Age <54] 0.28*** 0.00 0.55%** 0.05
(0.04) (0.09) (0.05) (0.09)
No. of females b/w 15 and 18 0.02 —0.07***
(0.02) (0.02)
No. of males b/w 15 and 18 -0.03 —0.04**
(0.03) (0.02)
No. of females above age 18 0.05%** 0.06***
(0.01) (0.01)
No. of males above age 18 —0.12%** —0.15%**
(0.02) (0.01)
(continued)

11 Except for cases in which sample size was not large enough. In such cases, fewer iterations
of bootstrapping were used. For instance, 200 and 500 iterations were used for the never-
married women in rural and urban areas, respectively.

12 A cluster in a year forms a cluster-year cell.
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Table 2: (Continued)

Rural Urban
Selection In(wage) Selection In(wage)
Asset index —0.02** —0.02***
(0.01) (0.01)
In(lowned home value) —0.01%** -0.00
(0.00) (0.00)
2007 -0.03 -0.03 -0.02 -0.05
(0.09) (0.07) (0.04) (0.04)
2008 -0.07 -0.05 -0.06* —0.15%**
(0.08) (0.07) (0.04) (0.03)
2009 -0.11 -0.08 —0.13%** —0.14%**
(0.10) (0.08) (0.04) (0.04)
Constant —2.05%** 8.57*** —2.23%** 9.01***
(0.07) (0.51) (0.07) (0.40)
[0.5em] A 0.27 0.15
(0.20) (0.15)
F-stat — selection vars T 158.01*** 129.13***
F-stat — instruments § 241.48%** 51.83***
Observations 69,155 69,155 64,658 64,658

Note: This table depicts wage regressions corrected for Heckman selection mode. The depen-
dent variable in column heading “Selection” is whether wage is observed or not and in column
heading “In(wage)” is log of real wages. For summary statistics of variables and their descrip-
tion, see Table 1 and Section 3. /[X<Age <Y] is a dummy equal to one if Age is larger than X but
smaller or equal to Y. /[55<Age <65] is the omitted group. Selection identifying variables are
No. of female and male teenage and adult members, asset index, and log of owned home value.
Education dummies in column heading “In(wage)” are instruments for log of real wages in the
second stage regressions reported in Table 3. Bootstrapped standard errors, resampled at
cluster level and computed using 1000 replications, are in parentheses. Cluster random effects
were employed.

*p < 0.10, **p < 0.05, ***p < 0.01.

T This F statistic tests whether the selection identifying variables are jointly significant.

i This F statistic tests whether the education dummies which are the instruments for log of
wage in the regression in Table 3 are jointly significant.

are basically similar to the reduced forms in eq. [7], estimated using probit with
the dependent variable representing whether wage was reported in the data or
not. The selection identifying variables are the household characteristics:
Number of females and males between age 15 and 18 (teenagers), number of
females and males above age 18 (adults), asset index, and log of owned home
value. Almost all selection identifying variables have statistically significant
coefficients, especially in urban areas. The F-test shows that these coefficients
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are also jointly significant. The second step, which is the first stage of a “pseudo
2SLS” is reported in column heading “In(Wage).” The dependent variable is the
log of real wages and the regressors are education, age, and year dummies, as
well as the inverse Mills ratio to correct for selection.”® In these regressions,
education coefficients are increasing as the level of education increases. This is
not surprising but it is interesting to see it in Iran as well. The F-statistics for
testing the joint significance of instruments are significant and large (241.48 for
rural areas and 251.83 for urban ones). The statistics are significantly larger than
10, the threshold below which instruments are generally considered weak.

Coefficients of age dummies show that age profile is concave. Wages are the
lowest for the young (25 to 34) but they do not change much after one passes the
age of 35. The year dummies show that women’s wages did not change in rural
areas between 2006 and 2009 but they continuously fell after 2007 in urban
areas. Even though the inverse Mills ratios are insignificant, it does not mean
that they should not be included in the first stage. Their exclusion can change
the magnitude and significance of other coefficients in the first and second
stages.

Using these estimates, one can predict wages for all individuals in the
sample, whether they worked or not. These imputed wages are used in the
structural model, i.e., eq. [3], instead of log of wages. Other covariates are
variables used in the selection model regressions (columns heading
“Selection” in Table 2) except education dummies.'* The second stage is a linear
probability model with cluster random effect to control for correlation inside
clusters. Table 3 depicts these regressions for urban and rural areas.

The main coefficient of interest, coefficient of predicted log of real wages,
In(wage), is strongly significant in both urban and rural areas but is larger in the
urban areas. For every 1% rise in wages, the likelihood to participate in rural and
urban areas increases by 0.11 and 0.26 percentage points, respectively. Average
LFP rate as well as elasticities computed at those averages are reported at the
bottom of the table.”” These elasticities are particularly large for urban women as
1% increase in wages increases their LFP by 1.67%. For rural women, 1%
increase in wages increases their participation by only 0.41%.

13 This regression is estimated jointly with the probit regression using Stata Heckman com-
mand to get correct standard errors.

14 Education dummies are instruments for wages and hence excluded from the second stage,
i.e., LFP regression in Table 3.

15 Elasticities (or extensive margins) are equal to % % 100, in which p} is the coefficient of
wage in the structural model.



14 —— M. Majbouri DE GRUYTER

Table 3: Linear probability model of labor force participation on predicted log of real wages
from regression in Table 2 for women aged 25 through 65, pooled data 2006-2009.

Rural Urban
In(wage) 0.11%%* 0.26%**
(0.01) (0.03)
I[24<Age <34] 0.02 0.14%**
(0.01) (0.03)
I[34<Age <44] 0.03** 0.05**
(0.01) (0.02)
I[44<Age <54] 0.04*** -0.00
(0.01) (0.02)
No. of females b/w 15 and 18 0.03*** 0.01**
(0.00) (0.00)
No. of males b/w 15 and 18 0.02%** 0.01**
(0.00) (0.00)
No. of females above age 18 0.03%** 0.04***
(0.00) (0.00)
No. of males above age 18 —0.01*** —0.01***
(0.00) (0.00)
Asset index —0.01*** —0.01***
(0.00) (0.00)
In(owned home value) 0.00%** 0.00%**
(0.00) (0.00)
2007 -0.00 0.01
(0.03) (0.01)
2008 -0.03 0.02**
(0.03) (0.01)
2009 -0.05* 0.02*
(0.03) (0.02)
Constant —0.79*** —2.41%*%*
(0.14) (0.37)
Observations 69,155 64,658
Average LFP rate (in %) 27.1 15.6
Elasticities 0.41 1.67

Note: Dependent variable is a dummy equal to one if the individual is participating in the labor
force and zero otherwise.

For a description and summary statistics of other covariates, please see Tables 1 and 2.
In(wage) is the predicted log of real wages from the first stage regression reported in
Table 2. Education dummies are the instruments for log of real wage in the second stage in
Table 3. Bootstrapped standard errors, resampled at cluster level and computed using 1000
replications, are in parentheses. Cluster random effects were employed.

*p < 0.10, **p < 0.05, ***p < 0.01.
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The question is why these elasticities, especially in urban areas, are large.
One implication of the result is that a small change in wages increases female
participation significantly. But this is not plausible as it does not fit the FLFP
puzzle in Iran. If a small increase in wage raises FLFP, the rise in women’s
education, in the last two decades, should increase their participation substan-
tially — since more education raises wages. As we know from the FLFP puzzle,
this has not happened.

The other explanation is that we get such high elasticities, because the
potential wages imputed for non-participating women on the margin of participa-
tion are very close to wages of women who participate. Therefore, the reason that
they do not participate in the labor force cannot be wages, rather other factors,
such as supply and demand side discriminatory institutions, lack of demand for
female labor, and women’s preferences. This argument is consistent with the
female labor market in Iran. For example, the fact that the rural elasticity is smaller
can be similarly attributed to the differences between the urban and rural areas in
discriminatory institutions and demand for female labor.

In rural areas, there is less potential discrimination on both supply and
demand sides. On the supply side, men, who are, by law, in charge of their
wives’ and daughters’ decision to work, are more likely to let their wives or
daughters work, since the majority of rural women work as unpaid family labor
for their husbands, fathers, or “male guardians” and these men have close to
full supervision on them. For example, they can make sure that little contact
would be made with other men on the job. In addition, there is less information
asymmetries'® for the employers as they know women in the village very well.
This reduces discrimination on the demand side of the market and increases
demand for female labor. The types of jobs available in the urban areas do not
offer the same conditions as in rural areas and hence one expects more men
limit labor force participation of women on both the supply and demand sides.

In addition to less potential discrimination, there is more demand for female
labor in rural areas. The availability of farms and family businesses in rural
areas ensures that ample work is available for women as unpaid family labor. In
urban areas, however, the opportunities for unpaid family labor is not available
and hence, one observes more barriers to women’s participation there.'” Another

16 such as adverse selection and moral hazard.

17 The fact that more women can work in rural areas because there is more unpaid family labor
available may not be necessarily beneficial for women. One may argue that work becomes
empowering when it is for wage and creates income for the individual. On the contrary, it can
be also argued that although unpaid family labor does not provide income for women, it can
increase their bargaining power in the household, as their labor creates economic value.
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reason for lower demand for female labor in the urban areas could be that
employers (mistakenly) perceive men to be more productive than women in
urban jobs. FLFP rate which is about twice as large as that of rural areas
(27.1% vs 15.6%) is consistent with all these arguments about more discrimina-
tion, or lack of demand in urban areas.

The other reason that can explain high elasticities is women’s preferences.
As mentioned, high elasticities show that non-participating women on the
margin have similar imputed wages as the participating ones. Nevertheless,
they do not participate. If a large number of women see work as a burden
added to their other obligations, housework and child care, or simply prefer
the housework to market work, they do not enter the labor force despite the fact
that their wages are similar to those who participate.

There are four age groups in the sample: 25 to 34, 35 to 44, 45 to 54, and 55
to 65 (the omitted group). As the coefficients show, in rural areas, the older one
gets, the more she participates, while in urban areas it is the opposite. Rural
women aged 45 to 54 participate more than other age groups followed by women
aged 35 to 44. This is because women at these age groups are likely to have
passed their fertile period and do not have to take care of small children any
more. This frees up their time to participate in the labor markets. But in urban
areas, the younger one is, the more she participates. This could be because of
two factors: marriage and/or a generational difference. Some studies argue that
women leave the labor market after marriage, and hence, younger women who
are less likely to be married participate the most. This has been challenged by
Salehi-Isfahani and Egel (2010). Using the youth school to work transition
survey, they show that young women (aged 18 to 28) continue to work even
after they get married. They are, however, silent on the older women’s work
transition after marriage, as the data only survey the youth. It could still be the
case that the older women tended to leave the market after marriage. This brings
us to another argument that explains the pattern in age coefficients in urban
areas: the generational difference. Young women’s attitudes toward marriage,
gender equality, and work are different from the older generations in many
respects (Kurzman 2008; Keddie 2006; Hooglund 2011). For instance, using
various surveys collected between 2000 and 2003, Kurzman (2008) shows that
educated young women, who are growing in numbers, have significantly more
feminist attitudes of various sorts than other Iranians. He finds that educated
young women are significantly more likely to work outside home, marry later,
give birth later, have fewer children, and have more egalitarian marriages than
other Iranian women.

More teenage females and males increase participation in both areas. In
Iran, households, especially in urban areas, invest considerable resources on the
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education of their teenage children, particularly in this age group, and prepare
them for the national college entrance examination. This exam is critical in
shaping the future of the child. Therefore, we expect that the households try
to acquire more resources, both money and time, for this investment. On the one
hand, households need more income to be able to pay for the tuition of quality
high school education as well as future college tuition, but, on the other hand,
they may like to spend more time with their kids improving the quality of their
education through home schooling. The former will entice mothers to participate
in the labor force while the latter persuades them to stay at home. But there are
two reasons that explain why women prefer to work more when they have more
teenage daughters than sons: first, households are saving more for their daugh-
ters’ future dowry when they are at this age, and second, teenage females in the
household may contribute to home production and make more free time avail-
able for their mothers.

Presence of one more adult female in the household increases the likelihood
of women working by about 0.03 percentage points in both urban and rural
areas. This is not large or surprising, as more adult females in the household
would increase the number of people who can potentially contribute to home
production, and hence, provides more free time to more female members to
contribute to the labor market. In addition, since these adult females are at the
age of marriage, saving for their dowries is a strong motivation for all members
of the household to work. Interestingly, more adult male members have negative
correlation with FLFP. The coefficient is smaller than the coefficient for adult
females but in the opposite direction. Adult males in the household usually
contribute to household income by working in the labor market. Since house-
holds with more adult males may have more sources of income, they are less in
need of income brought by adult females, and hence, fewer women would work
in such households.

Assets are negatively correlated with urban women’s participation but
positively correlated with men’s. Home value has a small but positive correla-
tion with participation. As the price of a home increases by 10%, women’s
participation increases by about 0.02 percentage points. The sign of the coeffi-
cient is surprising but it is too small and potentially captures unobserved
characteristics. These results, for the most part, are consistent with the
expectations.

In both urban and rural areas of Iran, there is a significant difference between
the married and unmarried women’s participation rates. This difference may be
the result of discriminatory and/or non-discriminatory factors, such as women’s
preferences. Whatever caused it, one can divide the sample into two groups:
currently married and never-married people, and re-estimate the three steps,
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Table 4: Linear probability model of labor force participation on predicted log of real wages for
married and never-married women aged 25 through 65, pooled data 2006—2009.

Rural Urban

Married Never-married Married Never-married

In(Wage) 0.05%** 0.38 0.18%*+ 0.28
(0.01) (0.37) (0.02) (0.30)

Observations 55,525 8,002 53,026 6,414
Average LFP rate (in %) 26.2 35.7 12.0 45.0
Elasticities 0.19 1.06 1.50 0.62

Note: Dependent variable is a dummy equal to one if the individual is participating in the labor
force and zero otherwise. In(wage) is the predicted log of real wages from the first stage
regression in which education dummies are the instruments for log of real wage here. For a
summary statistics and description of other covariates, please see Tables 1 and 2.
Bootstrapped standard errors, resampled at cluster level and computed using 1000 replica-
tions, are in parentheses. Cluster random effects were employed.

*p < 0.10, **p < 0.05, ***p < 0.01.

i.e., the Heckman selection, first stage, and second stage, for each sub-group. The
results are reported in Table 4. The coefficient of log of wages in the second stage
regressions is only significant for married women (both in urban and rural
areas).'® This is very interesting as it is consistent with the explanations discussed
above that the more discrimination there is, the larger elasticity we estimate. The
large estimated elasticity is because the predicted wages for married women who
do not participate are close to wages of participating married women. Therefore,
the difference in wages should not be a key predictor of participation, rather it
should be because of other factors such as discrimination on the supply or
demand side. We find a large (significant) elasticity for married women because,
first, their husbands should sanction their decision to work, and hence, they face
more discrimination than never-married ones on the supply side. Moreover, on the
demand side, the employers may prefer not to hire married women, because of
various costs such as maternity leave, which can be argued as a form of dis-
crimination. Note that estimated elasticities for never-married women are too
noisy and statistically insignificant in both urban and rural areas.

18 Other coefficients in this regression as well as the Heckman selection model and the first
stage regressions are available upon request.
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4.2 Estimating the Structural Model for Hours

After estimating the elasticity of LFP with respect to wages, or the extensive
margin, the natural next step is to estimate the elasticity of hours worked with
respect to wages, or the intensive margin. The econometric framework is similar
to what was done in Section 4.1. Here, log of hours worked (instead of LFP) is
regressed on predicted log of wages. Predicted log of wages is obtained from the
same regressions explained in Section 4.1 and depicted in Table 2. Since log of
non-zero hours worked is used as the dependent variable in the second stage, a
two-step Heckman selection model should be used to correct for selection. The
procedure is exactly the same as that discussed for LFP, above.

Table 5 reports this structural model across urban and rural areas as well as
marital status. The coefficient of log of wage represents the elasticity since the
dependent variable is in terms of log as well. As shown, this elasticity is
insignificant for all rural women, including married and never-married ones.
But, we get statistically significant and negative elasticities for urban women.
The intensive margin for all urban women is -0.09, meaning a 1% increase in
wages decreases hours worked for urban women by about 0.09%. The elasticity
is larger (in absolute value) for never-married women than married ones (-0.27
vs —0.07). This could essentially be because 65% of married employed women

Table 5: Linear estimation of log of hours worked on predicted log of real wages for women
aged 25 through 65, pooled data 2006-2009.

Rural Urban

All Married Never-married All Married  Never-married

In(wage) -0.03 -0.05 -0.02  -0.09***  —0.07*** —0.27***
(0.05) (0.04) (0.07) (0.02) (0.02) (0.04)
Observations 2,415 1,594 575 5,517 3,878 1,222
Average hours 36.8 35.2 39.0 36.9 34.7 41.4

Note: Dependent variable is the positive (non-zero) hours worked by an individual in the week
preceding the survey. Similar to Tables 2 and 3, a 2SLS procedure with a Heckman selection
model was used to estimate elasticity of hours worked with respect to log of hours (intensive
margin). The first stage of the 2SLS as well as the first step of Heckman selection model are
available upon request. In(wage) is the predicted log of real wages from the first stage of a
2SLS in which education dummies are the instruments. For the summary statistics and descrip-
tion of other covariates, please see Tables 1 and 2. Bootstrapped standard errors, resampled at
cluster level and computed using 1000 replications, are in parentheses. Cluster random effects
were employed.

*p < 0.10, **p < 0.05, ***p < 0.01.
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work in public sector compared to 40% of never-married ones. Public sector has
more fixed-hour schedules and changing hours worked is not easily possible.”

5 Conclusion

This paper studied LFP for Iranian women by applying a canonical static model
to the data. The structural estimation showed that urban women have an
upward-sloping supply curve, with a large elasticity (1.67). Dividing the sample
into married and never-married women, we saw that the elasticity is only
pronounced for married women, in both urban and rural areas.

The most plausible implication of such large elasticities is that the non-
participating woman, at the margin, has a potential wage very close to the
wages of the participating women. Therefore, these lower potential wages are
not what dissuade women from participation. There should be other factors on
the demand and/or supply side of the labor market that strongly hinder women
from participation.

On the demand side, low demand for female labor, because of statistical and
preferential discrimination, or because of (assumed) productivity differences,
could be a culprit. The fact that educated women in Iran are more likely to be
employers or self-employed than educated men (as shown by Esfahani and
Shajari 2012) could be evidence of this low demand for female labor. Another
piece of evidence is the high unemployment rate for women (more than 30%).
Many studies on countries in MENA confirm that the discriminatory institutions
on the demand side of the labor market hinder female participation (see, for
example, Ilkkaracan 2012; Sayre and Hendy forthcoming; Hakimian 2007;
Assaad and El-Hamidi 2009). More research is necessary to understand the
characteristics of demand for female labor and find potentials for policy inter-
ventions. There are, however, several policies that can be considered: one is to
create incentives, such as tax breaks, for employers. Although it could be
effective, this policy may not be optimal as it creates externalities and dead-
weight loss. Another option is to provide economic incentives, such as subsi-
dized loans, for female self-employment and entrepreneurship. Depending on
the incentive, this policy may be costly and not quite effective (as entrepreneur-
ship depends on many personal and environmental factors and economic incen-
tives may have a small impact on them).

19 The standard deviation of hours worked for urban women in the public sector is 12.8 hours
while in the private sector it is 17.7 hours.
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On the supply side, two factors might be impeding women’s participation:
One is patriarchy and the other is women’s own preferences. Several studies
have discussed the role of supply factors in low FLFP rates in the MENA region
(see, for example, Hayo and Caris 2013; Witte 2011). Preferences of male guar-
dians of women (husbands, fathers, etc.) strongly shape women’s participation
in the market. By law, women need to acquire permission from their male
guardians. Changing the laws and preferences is not easy and may even take
generations. But, the process of globalization would speed up this process.
Another issue is women’s own preferences: some also argue that a share of
women do not want to participate in the labor force even if there was no
patriarchal discrimination. For example, Hayo and Caris (2013) show that
women with strong traditional identities have a five percentage point lower
chance of entering the labor market. Another reason could be that women prefer
taking care of children instead or that they want to have flexible working hours.
One policy to affect such preferences is to provide tax relief on income of
mothers whose children need childcare, or tax subsidies for companies that
offer flexible working hours or the possibility of working at home.

But, one solution with almost no dead-weight loss, for both the demand and
supply factors, is to speed up the process of economic development. As the
economy becomes more service-oriented and industries such as finance, insur-
ance, higher education, and health care flourish, demand for high skilled work-
ers increases. As a result, highly educated women, whose numbers are growing
rapidly in Iran,?® would find more positions and higher wages available for
them, which, in turn, increases FLFP rate substantially. In addition, economic
development integrates the economy more in the globalized world. Potrafke and
Ursprung (2012) showed that economic and social globalization have positive
impacts on social institutions and improve gender equality. Producing and
consuming globalized products as well as improved modes of communication
gradually shape people’s preferences away from traditional and non-egalitarian
ones. For instance, Witte (2011) shows that an additional one dollar per person
spent on American books in a Gulf Cooperation Council country raises the
female share of total labor by 1.5%.

Considering these, the potentials for future research on the demand and
supply of female labor are strong, especially that many developing countries,
particularly those in MENA, have similar issues and experiences.

Funding: Wallis Annenberg Foundation Grant for Research on Women and
Fertility.

20 Since 2004, more than two-thirds of college students are women.
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