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Abstract
The private internal rate of return (IRR) for education levels of the household
heads in the city of Isfahan in 1992 is estimated. The subjects for this study are a
sample of household heads from a cross-sectional data. An earnings regression
equation along with discounting techniques is employed. The results show that the
IRR are high (around 10 percent) for the two extremes of primary school and the
doctoral level graduates. They are fairly low (6.7 percent) for those with bachelors
degrees, and very low (less than 2 percent) for high school graduates. The very
low IRR for high school graduates in Isfahan matches the very high
unemployment rate for these graduates at the country level (27.1 percent in 1991
and 33.4 percent in 1994). These existing circumstances call for some policy
decision making to improve the labor market outcomes for educated people. Due
to the characteristics of the sample used in the analysis, which was based on a
cross-sectional data and truncated to household heads, one should be careful in
reaching policy conclusions on the basis of the results of this study.

I. Introduction
Education in Iran, like that in many other developing countries, has rapidly
expanded in the past few decades. The literacy level has improved, and female to
male and rural to urban literacy differentials have decreased (Table 1). For
example, from 1956 to 1996 the following changes have taken place. The literacy
level of the whole population increased from 14.6 to 79.5 percent and for rural
females from one to 62.4 percent. In the same period, the female to male literacy
ratio in urban areas increased from 45.6 to 91.2 percent and in the rural areas from
9.3 to 81.4 percent.
In some countries, expanding higher education is one of the strategies
implemented to reduce income inequalities. This strategy is based on the
assumption that educated people are in the well off category of the economy
(Gindling, Goldfarb, and Chang, 1995; and Knight and Sabot, 1993). The strategy
is expected to reduce the earnings of college graduates by increasing the supply of
these graduates to the labor market--hence, reduce the income inequality.

the high school and tertiary levels. In 1994, the female unemployment rate was
60.0 percent compared to 28.2 percent for males at the high school level and 6.6
percent compared to 2.4 percent for males at the tertiary level (Table 2).
Under the conditions of the high unemployment rate for high school graduates and
the growing unemployment rate for college graduates, knowledge of the private
internal rate of return (IRR) to different levels of education in Iran is interesting,
both for people and policy makers. This study is one of its kinds carried out on
this subject in Iran.
The main purpose of this study was to estimate the private IRR for different levels
of education. However, in the process of the analysis, the effects of the factors
determining earnings were also estimated. Moreover, the findings of this study
cover some aspects of gender earnings differentials.
II. Methodology and Data
A. Methodology

Following the Islamic Revolution and during the past two decades, Iran has
expanded its higher education considerably. The expansion has been more through
growth of private colleges than that of public ones. The ministry of higher
education has, to some extent, expanded its private colleges. However, Azad
Islamic University that was established after the revolution has carried out the
main expansion of private higher educationi. In Iran, the three-fold objective of
expanding private higher education, as it appears to the author, has been: to
increase the general level of education, to respond to the high demand pressure for
entering colleges and universities by high school graduates, and to shift the cost of
the supply of higher education to the private sector.
In addition to its positive impact on the general level of education, expansion of
higher education in Iran, has brought about two outcomes. First, it has absorbed a
considerable number of (mainly unemployed) high school graduates, those who
could not pass the entrance examination to enter the tuition-free state colleges.
Second, it has increased the number of college graduates entering the labor
market. Unemployment rates for high school and college graduates in Iran, like
most other developing countries, have been increasing. For high school graduates,
the rate has increased from 25.6 percent in 1986 to 33.4 percent in 1994. And for
tertiary level graduates, it has increased from 1.8 percent in 1986 to 3.0 percent in
1994. The unemployment rate for females has been higher than that for males at
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In order to estimate the returns to different levels of education in Isfahan, the
methodology of Gindling, Goldfarb, and Chang (1995), which estimated returns to
education in Taiwan, was used. However, this analysis differs from theirs in two
aspects. A cross-sectional data set rather than a time series set was used, and only
some of the explanatory variables from their analysis were used here. Also, three
different approaches were used to estimate returns to education as follows:
(1) Average Earnings by Education Level
In this approach, the percentage differences in mean earnings for each education
level are calculated. The main emphasis in this study is on the following education
levels: primary versus illiterate, high school versus primary, bachelor versus high
school, and doctoral versus bachelor. However, in some cases other levels of
education are referred to.
(2) Coefficients on the Education Dummy Variables in Earnings Equations
The differences in average earnings do not specify whether the differences are due
to the different education level or due to other determining characteristics of
earnings. For example, the average high school graduate is usually older than the
2

average primary school graduate. Therefore, high school graduates could be
earning more than primary school graduates, because they are older and more
experienced, not just because they have a higher level of education. Taking this
problem into consideration, when estimating earnings equation (1), a variety of
controls for other earnings-determining characteristics as well as dummy variables
for education levels are usedii:
Ln (Yearly earnings) = a0 + a1 Experience + a2 (Experience)2 + a3 Family size +
d1i Sex + d2i Education leveli + d3i Occupation typei + d 4i Districti
+ ei
(1)
A list of the variables of equation (1) is presented in Table 3. In equation (1), the
dependent variable is the natural logarithm of the yearly earnings of the household
head, in Rials (3,000 Rials = 1 US Dollars at the official exchange rate in 1992)iii.
The quantitative independent variables are experience (age minus years of
education and minus six years of childhood), experience squared, and the family
sizeiv. The dummy variables include the following: Sex dummy (equals 1 if
female). Ten dummies for education levels (including the dummy for illiteracy
that will be the reference category). Eleven dummies for the types of occupationv
(including the unemployed category that will be the reference category). And ten
dummies for the district of residencevi (including district sixvii that will be the
reference category), and ei is the disturbance term. All the dummies in equation
(1) are intercept shifters. The estimated coefficient of each represents the
prevailing intercept difference between the category in concern and its related
base category. For example, the estimated coefficient on the dummy variable for
high school graduates is the difference between the average earnings of the
workers with a high school diploma and the average earnings of illiterate workers.
The percentage

The estimated coefficients on an earnings equation, such as equation (1), are
incomplete measures of the rate of return to education for two reasons. First, these
estimates do not take into account the cost of private education. Second, the
benefits of education are based on the average earnings in a single year. A more
appropriate formulation would be to calculate the stream of lifetime net benefits
for each level of education and then calculate the IRR by using the net benefit
streams and the discounting measuresviii.
To calculate the IRR of education, first I estimated earnings equation (2) for each
educational level (illiterate, primary, high school, bachelors and doctorate)ix. That
is, I estimated five earning equations, each using data from that level of education.
Ln (Yearly earnings) = a0 + a1 Age + a2 (Age)2 + a3 Family size + d1i Sex
d3i Occupation typei + d 4i Districti + ei
(2)
Equation (2) is the same as equation (1) with two exceptions. First, equation (2)
uses age instead of experience and second, it does not include dummies for
education levels since each regression is run only for one level of education. The
age variable here relates to the age of the household head.
Next, I constructed an age-earning profile that is valid for the average household
head in the city of Isfahan for each education level. This was done by multiplying
the estimated coefficients from the earnings equation (2) by the mean of each right
hand side variable. The mean is the mean for all household heads at that level of
education. This was done by using equation (3) as follows:
E (ln Yearly earnings) = a0 + a1 Age + a2 (Age)2 + a3 Family size + d1 Sex
d3i Occupation typei + d 4i Districti

differences can be calculated from the estimated dummy coefficients by taking the
antilog of the estimated dummy coefficient (on base e) and subtracting one from it
(Gujarati, 1988, p. 461). Furthermore, the percentage change in the earnings for a
unit change in the quantitative explanatory variable is calculated by multiplying
the estimated coefficient of the variable by 100.

(3) Calculation of the Internal Rate of Return to Education
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(3)

Equation (3) is similar to equation (2). A bar over the variable indicates that I use
the mean of this variable. E (ln Yearly earnings) is the expected natural logarithm
of earnings for each age and education level for a household head with the mean
characteristics. Next, I take the exponents of the log of earnings to get ageearnings profiles for each education group.
I then use these constructed age-earnings profiles by education level to calculate
the IRR of education. The IRR to education is the interest rate (i) that makes
equation (4) equal to zerox:
4
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where t is time, t = 0 is the year the student enters the education levelxi, and t = T
is the retirement age (65). Bt is the benefit of the education level at time t. I
estimate the private benefit of each education level as the increase in yearly
earnings brought about by more education. This incremental benefit stream starts
from the age of graduation through the age of 65. Ct is the cost of each education
level at time t. I estimate the private cost of education as the earnings forgone by
going to schoolxii. The cost stream, in this analysis, is for primary education from
age 10 through 11 (or 12 in the old system)xiii; for high school from age 12 (or 13
in the old systemxiv) through 18; and the corresponding ages for bachelors is 19
through 22, and for doctorate 23 through 27. I estimate a rate of return for each of
the education levels primary, high school, bachelors, and doctorate. Each level of
education was compared with the level immediately preceding it; for example
high school was compared with primary school.

B. Data
This analysis was based on a cross-sectional family survey with data from 5,101
households, with heads ten years of age and higher, in the city of Isfahan, Iran, in
1992. The city includes 10 districts; each of which is divided into several subdistricts. This sample was selected from the total of 255,000 households in
Isfahan. It was selected from the districts and the sub- districts of the city on the
basis of a systematic sampling method (Plan and Budget Organization of Isfahan,
1994, pp. 2-9 to 2-10). The observations were selected from a list of households
already prepared for the 1991 national census carried out by the Statistical Center
of Iran, through personal interviews using a written questionnaire. The data is part
of a larger data set collected for a comprehensive study on the bread industry in
the city of Isfahan. That study, for which the author analyzed the economic
aspects, was carried out by the Isfahan Plan and Budget Organization,. This study
includes only the nuclear families (not the extended families) of the city. Persons
living in communities such as hospitals, military barracks, and student dormitories
were not included in this analysis because of their structural differences.
Descriptive statistics of our sample and the distribution of the household heads in
different levels of education, occupations, and districts are shown in Table 3. As
Table 3 shows, female household heads (FHH) comprised 6.4 percent of our total
5

sample. Average annual earnings of FHH were at most only half (49.2 percent) of
that of male household heads (MHH). On the average, FHH were older (56 years
old) than MHH (44 years old), more experienced, and with a smaller family size.
Sixty six percent of total household heads had educational qualifications below
high school; FHH were less educated than MHH. For example, 65 percent of them
were illiterate (while 19 percent of MHH were illiterate); and 0.3 percent of them
had a doctoral degree (while one percent of MHH had a doctoral degree).
All the analyses, calculations, and estimations are derived using SAS 93 and
Excel 5.1.

III. Results and Discussion
A. Average Earnings by Education Level
Table 4 shows the average annual earnings of the household head in 1992 at each
education level. It shows that, except for high school, the female to male earnings
ratio increases as the level of education increases. This ratio is 49.2 percent for all
education levels, 51.6 percent for illiterates, and 73.1 percent at the bachelors’
level.
Table 5 shows the differences (percentage) in earnings at each level of education
with the level preceding it. FHH with a primary level of education earned close to
34 percent more than illiterates whereas the corresponding figure for MHH is 14.3
percent. The revere is true at the high school level; the figure for FHH is - 2.1
percent while it is 9.1 percent for MHH. When the high school and illiterate
earnings are compared, females earned 31.2 percent more while men earned only
24.7 percent more. The comparison of earnings of those who have the bachelors’
degree and illiterates indicates more significant differences. The difference for
women at the two levels of education is 136.6 percent while for men it is only 67
percent (see Table 5). The figures in Table 4 and Table 5 show that: (1) females
have lower earnings than males at all levels of education; and (2) except for high
school, females, in comparison to men, experience a larger percentage increase in
earnings as they move to higher levels of education.
B. Coefficients on the Education Dummy Variables in Earnings Equations
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The estimated results using equation (1) are presented in regression 1 in Table 6.
Regression 2 in Table 6 is similar to regression 1, except that the age variable is
used instead of the experience variable. It is presented here only to be compared
with regression 1. The comparison shows that there are only slight differences
between the estimated coefficients of regression 2 and regression 1, because the
experience and the age variables are highly correlated. Except for the dummies for
religious schools and the one for district 2, all of the estimated coefficients of the
two regressions were statistically significant. The insignificance of the religious
schools dummy might be due to the small number of their observations.
The estimated coefficients for the education dummies show, as expected, that the
intercept for each of the levels of education, with different percentages, is larger
than that for the illiterate (the base category). The difference gets larger as the
level of education increases. The difference in average earnings between
household heads with a primary level of education and those who are illiterate is
11.3 percent. The corresponding figures for other levels of education reach up to
215.3 percent for holders of doctoral degrees.
The average earnings received by household heads in all types of occupations are
larger than those received by the unemployed ones (the base category).
Administrative and managerial workers have the largest difference (133.3
percent).
Average earnings of the household heads in district 6 (the base category) are
higher than those in each of the other nine districts. Comparatively, district 6 has
higher class and more reputable residential areas than the other districts. District 2
has the smallest difference with district 6 (5.8 percent) and district 1 has the
largest difference (33.9 percent). Further studies can clarify what other factors
might affect the earnings differences. A logical surmise is that district 1 is old,
highly-populated, and not a rich residential area while district 2 is less populated
and has relatively larger areas of land per capita.

as compared to the level preceding them, were estimated. I skipped the guidance,
junior college, and masters levels since their estimated regression results were
statistically less significant, and their estimated coefficients for the age variable
were insignificant even at 10 percent level.
Table 7 shows that the impact of age on earnings is statistically significant,
positive, and increases with the level of education. The effect of an additional year
of age of an average illiterate person on his earnings was an increase of 2.1
percent. The corresponding percentages for primary, high school, bachelors, and
doctoral were 2.4 percent, 3.7 percent, 4.9 percent, and 12.8 percent.
The intercept of the female regression was lower than that of the male one by 15
percent for illiterates, 16.5 percent for primary, and 30.3 percent for high school
graduates. The sex difference effects at the bachelors and doctoral levels were not
statistically significant. However, they were negative at the bachelor level and
positive at the doctoral level. It is interesting that the sex effect on earnings was
negative and strong up to the high school level, but then, in the higher levels of
education, it lost its statistical significance.
The effect of family size on earnings decreases with the increase in the level of
education. The effect of an extra family member on earnings was 9.8 percent for
illiterates, 5.7 percent, for primary school, and 3.1 percent for high school. While
these effects were statistically significant at the high school and lower education
levels, they were not significant for bachelor and doctoral levels.
The signs of all the estimated coefficients of occupation types are positive except
for an insignificant one. This implies that on average, all employed household
heads, varying by occupation, received more earnings than the unemployed ones.
Those with doctoral degrees worked in specialized jobs while individuals with
lower levels of education worked in almost all types of occupations. Comparing
the estimated coefficients of the districts, individuals with high school diplomas or
lower in district 1 received the least earnings.

C. Calculation of the Internal Rate of Return of Education
In order to follow the procedure of estimating IRR of investment in education that
was explained in part 3 of the methodology, first the earnings equation (2) was
estimated for different levels of education. I picked up the estimated regression
results of the five levels of education: illiterate, primary, high school, bachelors,
and doctoral as shown in Table 7. Then, the IRR for the four levels of education,
7

In summary, our sample results in Table 7 show that the earnings of individuals
with a high school education and lower were affected by some variables including
age, family size, sex, type of occupation, and the district they live in. On the other
hand, for individuals with bachelor degrees, and especially those with doctoral
degrees, the situation was different. Fewer variables affected their earnings and
for the doctoral categoryxv factors such as sex, family size, types of occupation
8

and district did not have statistically significant roles. For this category, diploma,
specialized job, and age determined their earnings.
Continuing with the methodology of estimating IRR, I constructed the ageearnings profiles for each education level that were valid for the average
household head in the city of Isfahan. I did this by using equation (3). In the next
step, I calculate the private incremental cost and benefit streams for the four
education levels. Then using equation (4) and the incremental cost and benefit
streams, I calculate the IRRs for the education levels. The estimated IRRs are
shown in Table 8 and Figure 1.
The results show that the private IRRs were high (around 10 percent) for the two
extremes of primary school and the doctoral level graduates. They were fairly low
(6.7 percent) for those with bachelor degrees, and very low (less than 2 percent)
for high school graduates. The private IRR at each level of education for men was
very close to that of women. This does not necessarily mean that the profitability
(in terms of net present worth) of investing in education for both genders was
close because for each education level, the incremental cost and benefit stream of
men differed from that of womenxvi.
Compared to other developing countries, the IRR for high school graduates was
very low. However, for bachelor and doctoral degrees, they were comparable to
those of other developing countries. The internal rate of return for bachelors in
Taiwan, for example, ranged from 5.4 to 15.2 percent (Gindling, Goldfarb, and
Chang, 1995). Bennell (1996) reviewed the rates of return to education in many
developing countries. The average rate of return he cited from Psacharopoulos
(1993), for different types of secondary schools for developing countries was 10.5
percent. This is much higher than our estimates (less than 2 percent, see Table 8,
high school section and Figure 1) for the high school in the city of Isfahan. In
Isfahan (and also in Iran), the students finish their high school with a high hope of
entering some university. Therefore, instead of comparing the cost and return of
each level, they compare lump sum costs of attaining high school and university
education with their benefits. To be admitted to a university, students must pass a
solid entrance examination after which about 10 percent of examinees (roughly
speaking) are accepted each year.
The very low IRR for high school graduates in Isfahan matches their very high
unemployment rate at the country level. Given the labor market conditions, many
of the high school graduates have remained unemployed. As Table 2 shows, in
9

Iran, the unemployment rate for the secondary level graduates was the highest
(33.4 percent) among all education levels in 1994. The unemployment rate for
men was 28.2 percent and for women 60 percent. These figures can be compared
to the corresponding figures of university graduates that were 2.4 percent and 6.6
percent, respectively. The unemployment rates for secondary level graduates in
Morocco, Kuwait, Syria, and Yemen, were much lower than those of Iran (ERF,
1996, p. 91; and Shaban, Assad, and Al-Qudsi, 1993, Table 2). The problem of the
high school unemployed will not be solved by increased entry into universities,
since, the IRR for bachelor degree holders was also low, it was only 6.7
percentxvii.
Finally, it is interesting to see that, while this analysis showed a fairly low private
IRR for higher education, along with high unemployment rates for its graduates,
yet a persisting demand for attaining this level of education was observed in the
sample. One possible explanation is that obtaining higher education increases the
chance of getting a job—considering the fact that the unemployment rate for
college graduates is lower than that of high school graduates. Second, on the basis
of the author’s personal observations, going to college and university can
postpone the status of being unemployed and/or marriage for a few more years.
The former is a more serious factor for males who are usually responsible for the
financial support of the family; and the latter is a more serious factor for females
who are generally expected not to stay single after high school graduation, in the
Iranian and especially Isfahani culture. Having a college degree, after all,
indicates a social status. That is to say that quite a few of those who go to private
collages, go mainly for the social aspects rather than merely for its economic
profitability. This point is more relevant for the well-off families. These are the
points that are worth further exploration.

IV. Conclusions
In this study a cross-sectional data of 5,101 male and female household heads (in
the city of Isfahan) were used to analyze the IRRs at different levels of education.
To do this, I carried out average analysis, earnings equations estimation, and
discounting analysis. The descriptive statistics and the average analysis of the
variables showed the following: (1) Except at the high school level, the female to
male earnings ratios increased as the level of education increased (Table 4). The
ratio ranges from 51.6 percent for illiterate to 73.1 for bachelor level. Due to the
lack of data, the ratio was not calculated for the doctoral level. (2) Females
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received less earnings than males at all levels of education. And (3) except for the
high school level, as compared with men, women benefit from larger percentage
earnings increases as they move to higher levels of education (Table 5).
Estimated coefficients for education dummies show, as expected, that the
intercepts for each level of education, with different percentages, were larger than
the ones for the illiterates (the base category). The difference increased as the
level of education increased. The average earnings received by all types of
occupations were larger than the unemployed (the base category); administrative
and managerial workers had the largest difference (133.3 percent). Differences
between the districts were observed as well. Average earnings of household heads
in each of the other nine districts were, to different degrees, less than the average
earnings in district 6 (the base category). District 6 had a comparatively higher
class and more reputable residential areas than the other districts. The effect of
district on earnings was less important for wage earners than those with higher
levels of education. The effect of the age variable on earnings differed for
different levels of education and was statistically significant for all levels. The sex
and family size variables were also effective but were statistically significant only
at high school and lower levels. In summary, the earnings of the individuals with
high school education or lower were affected by such variables as age, family
size, sex, type of occupation, and the district of their residence. On the other hand,
for persons with bachelors degrees and, especially, with doctoral degrees the
situation was different, i.e., fewer variables affected their earnings.

Our estimated IRR for the bachelor level was low and for the secondary level was
very low as compared to many developing countries, such as Morocco, Kuwait,
Syria, and Yemen. The low IRR for investing in high school education and the
high unemployment rate (28.2 percent for men and 60 percent for women in 1994,
Table 2) for its graduates, calls for some policy decision makings to improve the
labor market outcomes for educated people. The policies should be aimed toward
increasing the demand for workers by creating new jobs. On the supply side,
developing several educational, vocational, and training programs can improve
labor productivity and consequently increase wages. Training particularly in the
maintenance and service sector can achieve such objectives. The problem of the
high school unemployed will not be solved by entering a university, since, IRR for
bachelors graduates is also low, only 6.7 percent.
V. Limitations of the Study
This analysis was based on a cross-sectional (not a time series) data and was
further limited to a sample that was truncated to household heads. The crosssectional data might mask the dynamic aspects of the analysis and the truncation
of the sample might cause selectivity bias. Selectivity bias could not be fully
corrected due to lack of data (see Appendix). Hence, one should be careful in
making policy decisions on the basis of the results of this study.

The private IRR at each level of education for men was very close to that of
women. This does not necessarily mean that the profitability (in terms of net
present worth) of investing in education for both genders was close, since for each
of the education levels the incremental cost and benefit streams of men differed
from those of women. The estimated IRR (Table 8) was, at primary level, 11.4
percent for men and 12.5 percent for women and, at secondary level, 1.4 percent
for men and 1.5 for womenxviii. IRR at the bachelor level was 6.7 percent for both
sexes and at the doctoral level, it was 10.5 percent and 10.7 percent for men and
women, respectively. The order of our estimated private IRR that was largest for
primary level, lowest for secondary level, and in between for tertiary level, is
consistent with the findings by Psacharopoulos (1994). However, his reported
private IRRs were much larger, that is 29.1 percent, 18.1 percent, and 20.3 percent
for primary, secondary, and higher education levels, respectively. The same order
is reported for private IRR for the three levels of education for African and Asian
countries by Psacharopoulos (1988, Table 1, cited in Todaro 1992, p. 337).
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Appendix
Sample selectivity bias
Selectivity bias in an analysis such as those on earnings might appear when, for
whatever reason, the analytical sample is truncated to a group of observations that
is not randomly distributed in its population. It happens when for example, a
sample of labor force participants are analyzed while the non-participants are left
out of the analysis. It is statistically improper to generalize the results of the
analysis that is made on the truncated participants to the whole population. In our
analysis, the sample was truncated to the household heads hence we might have
selectivity bias. The theory of the sample selection bias is explained in Heckman
(1979). Correcting for selectivity bias is carried out in many studies including Lee
(1978), Gindling, Goldfarb, and Chang (1995), and Kasnakoglu and Dayioglu
(1997). Wallace and Silver (1988, pp.274-281) explain the steps that are taken for
correcting the sample selection bias. In the case of labor force participation, in the
first step, a probit (or logit) model is used to estimate the probability of
participation in the labor force, using the pooled truncated and non-truncated
observations. For the identification aspect, the probit (probability) equation should
have at least one explanatory variable that is not included in the earnings equation.
The second step is to calculate the participation probability variable. This is done
through multiplying the estimated coefficients obtained from the probit model by
the relevant values of the right hand side variables of each observation of the
truncated sample. This simulated variable might be called a probit factor. The
third step of the procedure is to use the probit factor as an additional regressor in
the earnings equation.
I could not take the three above-mentioned steps for correcting the selectivity bias
because of the lack of data. However, I tried to add one or different combinations
of family size, marital situation, and underage children variables directly in the
earnings equations. These variables have been used through the probit model or
directly in the earnings equations in Gindling, Goldfarb, and Chang (1995);
Gunderson (1989); and Kasnakoglu and Dayioglu (1997). Among the estimated
earnings equations, those that added family size were the best ones, when the
statistics of R squared and f-ratio of the regressions, and the t values and the
expected signs of the estimated coefficients were compared. Their results are
shown in Tables 6 and 7. The estimated equations in Table 7 are used for the
estimation of IRR. The estimated results of the earnings equations for different
levels of education that do not include any of the correcting variables are shown in
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Table A, only to compare with those in Table 7. The estimated results of other
equations are not presented in this paper in order to save space. Including the
family size variable in the regressions decreased the gender differentials by
decreasing the size of the estimated coefficients of the sex dummy (see Tables 7
and A). The coefficients decreased from-0.33 to -0.14 for illiterates; from –0.26 to
-0.15 for primary level; and from –0.31 to -0.26 for high school level. That is,
having not included the family size variable in the earnings equations we would
come out with larger gender differential
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Notes:
i

The enrollments in the universities of the ministry of higher education grew
from 175,675 students (in 1978-79) to 344,045 (in 1991-92) and further to
526,621 (in 1995-96). Enrollment at Azad Islamic University, after a little more
than a decade of its establishment, reached 521,472 students in 1995-96 academic
year (see Statistics and Information Department, 1992, and Statistical Center of
Iran, 1996, p 502)
ii
This earnings model has been used by many other studies, for example, the
study by Clark and Ogawa (1992) on earnings profiles in Japan and Sadeghi
(1997) on wage rates of bakery workers in Iran.
iii
Yearly earnings are calculated by multiplying the monthly earnings (expressed
by the interviewed family) by twelve. In the process of the inter view, an attempt
was made to obtain correct answers by experienced interviewers. The answers
were given by selecting one of the earnings’ categories supplied in the
questionnaire. The earnings are calculated using the midpoints of the categories.
However, for the first and last categories, the earnings were slightly different from
the midpoints.
iv
Family size is defined as the number of individuals who live and eat together
and share the cost of living (Statistical Center of Iran, 1997, p. 3). Family size is
used in the earning equations to correct part of the selectivity bias that was caused
by sample truncation to household heads, leaving non household heads out
(see.Appendix).
v
Occupation dummies have been used in other studies such as Neitzert (1996)
and Hotchkiss and Moore (1996).
vi
In our analysis, the district variable shows where people live (not necessarily
where they work). Dummy for districts of residence were used in other studied
such as Tansel (1996) and (1997).
vii
Considerable socio-economic differences exist between the ten districts of the
city. The differences include districts’ proportionate sources of income from
agriculture, concentration of intellectuals and higher educated individuals living
there, having individuals with longer urban background, embodying modern
commercial or metropolitan spots, etc. District six has richer residential areas and
is ahead of the other districts in socioeconomic aspects such as public utilities.
The results of our analysis show that, for the socio-economic factors that cannot
be specified or measured, the household head who live in district six have higher
earnings at all levels of education.
viii
For discounting methodology see Gittinger (1982).
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ix

Most of the studies, perhaps because of the lack of data or insignificant
estimated results, have concentrated on the high school level. Neizert (1996).
Gindling, Goldfarb, and Chang (1995) did not include the doctoral level as a
separate category. In this study, the available data allow me to analyze more
different levels of education. Yet, the data is insufficient to analyze either the
guidance, junior college, or masters levels.
x
The internal rate of return to education is also the discount rate that makes the
net present worth of investing in that level of education equal to zero; or makes
the present worth of the incremental benefits of that level of education equal to the
present worth of the incremental costs.
xi
In Iran, the periods of studying to attain different degrees are primary from age
seven through 11 (or 12, in the old system), high school from 11 (or 12 in the old
system) through 18, bachelors from 19 through 23, and doctorate from 24 through
29.
xii
This analysis does not include other costs of going to school such as the costs
of books and tuition that exist in private schools. Therefore, to some extent our
estimated IRRs are over estimated.
xiii
The analysis includes household heads with 10 years of age and over. So, even
if those with primary education could have worked before age 10, the forgone cost
of going to school that is taken into account is only for ages of 10 and 11. .
xiv
I estimate the internal rate of return for both lengths of studying periods for
primary and high school education; there are some differences in the results, as
will be shown later. The sample used in this analysis includes a mix of both the
old and new systems, however, the type of the system is not specified for each of
the observations.
xv
In this study, the doctoral category refers to those who a carry doctor title. They
might be holders of a doctoral degree, medical doctor etc.
xvi
As Table 4 shows, the average annual earnings of women are lower than those
of men for all education levels.
xvii
Note that the low IRR of 6.7 percent for the bachelor level was for 1992, since
then a drastic increase in the university enrollments has occurred.
xviii
Under the assumption that primary students studied one year longer and
secondary students one year shorter, the IRR for primary education dropped to 8.1
percent and 8.8 percent for men and women, respectively. IRR for secondary
education, however, increased only to 1.9 percent and 2 percent respectively
(Table 8).

