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Mohammad Rahmani

Introduction

Throughout the history of economics labour has always
been considered an important factor in the production pro-
cess. However, we can no longer consider labour as mere phy-
sical power to be used in the production of goods. Only
through education can labour be converted into its most use-
ful forms for the process of producing goods and services.

Education is considered an essential factor in the de-
velopment of societies. The analysis done by Fredrick H.Har-
bison and Charles Mayers indicates a ositive correlation
between education and economic growth.® Education develops
the cultural and social aspects of the society, which are
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also important factors for economic growth. It has been in-
dicated that development in technology, in economic perfor-
mance, and in general welfare of a soclety is dependent on
the supply of high quality manpower.

Although education by improving the knowledge and abi-
lity of the human factor plays an important part in develop-
ment of a soclety, it does not prove any direct correlation
between the level of educational attainment and economic
growth.? Since "education alone does not create jobs,'"* how
can a country benefit from expanding and developing higher
education when there 1s little demand for college graduates
and few jobs relative to thelr fields of study? The applica-
tion of a curriculum which does not meet the country's real
needs would be too costly. The overproduction of lawyers of
low calibre in India and the Philippines.is an example of an
over—~investment in university education.” The abovementioned
views explain the need for an efficiency analysis whichmight
define the optimum growth of different levels and filelds of
education.

Carrying out projects for the development and growth of
the developing countries requires human capital in general.
There is a need for technicians and highly educated manpower.
Teachers, schools and facilities are needed in order to in-
crease the literate percentage. In low-income countries the
industrial sector has not been improved to provide jobs for
a great number of technicilans, skilled workers, foremen and
managers at the middle level with a sufficient 1income. In
most of these countries higher education 1s considered asthe
only source of improving one's income and status - the main
reason for a high demand for higher education. An increase
in investment and expenditure on education is required in or-
der to get more educated manpower. UNESCO statistics® indi-
cate an increase in the percentage of national income allo-
cated as public expenditure for educational purposes in most
countries in the world. Since the expenditure on education
has been recognized as an investment in human capital,’ with
respect to budget constraint, a systematic analysis of in-
vestment in education may be of some help in allocating 1li-
mited resources most efficiently within the educational sys-
tem of a low-income country.

The literature regarding educational planning suggests
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different approaches. The alternative approaches to educa-

tional planning are: the manpower requirement appreoach, a mo-
dified manpower requirement approach, the_rate of return ap-

proach, and the linear programming model.  Since the objec~

tive of this study is an analysis of the profitability of in-
vestment in education, the rate of return approach is imple-

mented for calculation of social and private rate of return

to investment in five filelds of higher education in Iran.

Despite the fact that,the advantages of the rate of return

approach are limited,” it seems that it is the most applica-

ble approach for analyzing the profitability of investment

in education.

Since, to my knowledge, this is the first time thatsuch
an analysis has been done for Iranian education, there has
been a full complement of difficulties and drawbacks in the
way of the analysis. The maln problem has been theestimation
of earning and age-earning profiles, as there are no precise
data regarding the earning according to the levels and flelds
of education. A beginning-earning was derived from a govern-
ment salary-schedule for non-official emplgyeeslo with res-
pect to a sample survey donme in 1964 in Iran. It has been
assumed that this earning will reflect the appropriate pro-
ductivity of college and high school graduates to the indi-
viduals and the soclety. Juatification for this assumption
is as follows:

From the private point of view the rate of return ana-
lysis 18 valued regardless of whether the earning reflects
the actual productivity or it is conventional earning from
the degree one has earned., The main purpose of a person in-
vesting in education 1s to increase his future income.

In a pure competitive economy, wages are supposed to be
determined by the marginal productivity of workers.Otherwise
it has to be accepted that other factors have interferred
with the market supply and demand. Now in an economy where
the government is the main employer of a particular level of
educated manpower, the probability exists that because of
non-economic reasons, the salaries are not set exactly accor-
ding to the productivity of employees. This may alsoc affect
the private labour market in setting salaries or wages not
exactly equal to the productivity of labour. Therefore it is
feared-that the estimated earning may not reflect the
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productivity of a particular level of education to the SO0~
ciety. Avoiding this problem as much as possible, in the es-
timation of earning for calculating the rate of return to in-
vestment in higher education in Iran, the salary-schedule for
non-official employees, which is more sensitive to the chan-
ges in a labour market, was chosen as the basic earnings da-
ta. The most relevant figure for beginning~earning was de-
rived from the result of a sample survey on earning in Iran,
which is supposed to reflect the productivity of <abour.
Since the derived figures are close -to those obtained in the
survey, it 1s assumed that they are the best reflection of
the productivity of highly educated manpower. 5till the pro-
bability remains that the figures might be over-or-under-es-
timated. It is hoped that in future work on this topic in
Iran one may get proper data on earnings.

The result of the rate of return calculation is then
used to test the truth of the following hypotheses:

1. The private rate of return to investment in higher
education in most fields in Iran is high enough to attract
people to higher education.

2. Since higher education in Iran is to a great extent
public, and the government subsidizes higher education, the
private rate of return is higher than the social rate of re-
turn.

3. The rate of return to investment in technical fields
such as engineering, agriculture, and science is higher than
in theoretical fields such as literature and social sciences.

It is not irrelevant at this stage to mention Ander-
son's view that "education in most of the developing  coun-
tries is an exclusively public service and in an exclusively
public educaticnal system political criteria out-weigh eco-
nomic ones."1l

Background and present condition of education in Ir‘én]2

In order to highlight the background of the following
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efficiency analysis, it would be useful to briefly describe
the general condition of education in Iran before going into
" any detailed analysis.

The first and second Development Plans of Iran paid at-
tention only to certain limited aspects of education, and
therefore before the Third Development Plan, in 1963, educa-

tional programmes were not sufficiently comprehensive, The
Third Development Plan gave special attention to educationin
general and to 1lliteracy and technical training at the

secondary and higher level in particular.

The Third Development Plan gave the priority to primary
education so that educaticnal facilities could be provided
for 60 per cent of the children in the 7-12 year age bracket
It was supposed to provide educational facilities for 681,000
new children, so that by the end of the Third Plan period,
1968, the total number of pupils at the primary level would
have increased to 2,225,000. However the formation of a Li-
teracy Corps within this period induced an increase above the
estimated number, up to 2,900,000 pupils. At the secondary
education level it was envisaged that the number of pupils
would be 400,000 by the end of the period. But, in spite of
the Plan recommendation regarding reduction in the rate of
growth of secondary education, the number of pupils at this
level reached about 658,000 by 1968. The numbers in  higher
education increased by 53 per cent during the Third Plan pe-
riod, e.g. from 24,500 at the beginning of the Plan to
37,500 by the end of the period.

The educational objective of the Fourth Develcpment
Plan, 1968-1972, is the rapid development of education at
different levels and in different fields, co-ordinated with
growth in other sectors and corresponding to the needs of

the country's economics, social, and cultural development.

Table 1 shows the expansion at different levels of edu-
cation for the periods of Iran's Third and Fourth Plans. Du-
ring the Fourth Plan, the expansion in primary educationwill
provide educational opportunities for about 93 per cent of
the school age children in urban areas and about 55 per cent
in rural areas.

Higher education: The institutions of higher education



Table 1. Iran: Increase in the number of students in the Third and Fourth Plan periods (1000's of students)

Number at  Number at Percentage Number at Percentage
the end the end Absolute I1ncrease the end Absolute lncrease of
of Second of Third increase of Third of Fourth increase Fourth Plan
Plan Plan Plan over Plan over Third
1963 1968 Second Plan 1972 Plan
Kindergarten 13 16 3 23.1 20 4 25
Primary 1,719 2,900 1,181 68.7 3,738 838 29
Secondary 336 658 322 95.9 *1,328 670 101
Vocational 9 17 8 88.9 50 33 194
Higher education 24.6 37.5 i2.9 52.4 60 22.5 60
Absclute Percentage Absolute Percentage
1956 1967 increase increase 1972 increase increase
Number of
literates 1,673 4,673 3,010 179 9,075 4,392 93

*This figure comprises 872,000 in guldance courses
376,000 in theoretical secondary courses
80.000 in combined theoretlcal and vecatlonal secondary courses
1,328,000

Source: Imperial Govermment of Iran, Plan Organization, Pourth Development Plan, Tehran, Iran. P.266.
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in Iran consist of public and private universities and col-
leges. Table 2 shows the total number of students in the ins-
titutions of higher education during the academic year 1968-
69,

Table 2. Iran: Number of studemts in Lranian institutions in higher edu-
cation in academic year 1968-69

Institution Number of students
Male Female Total
FPublic universities 21,971 6,666 28,637
Private universities 7,206 1,557 8,763
Public colleges and institutions of higher
education® 6,169 1,324 7,493
Private institutions of higher education 3,581 4,016 7,597

Instituticns of higher education under

supervision of Ministry of Education

(mostly above secondary level)b 1,163 182 1,345
Institutions of higher education under

supervision of other governmental

agencilesc 3,988 1,319 5,307

Total 44,078 15,0064 59,142

a. These institutions mostly consist of only one college.

b. These institutions are mostly above secondary levels and are related
to the Ministry of Education, which deals with education at primary
and secondary levels.

c. These institutions train specially skilled and educated personnel for
the governmental agency that the institution is related to, e.g. the
College of Police Officers is related to the Minlstry of Interior.

Source: Imperial Govermment of IrSn Ministry of Science and _Higher
Education, Universities and Institutions of Higher Educatiom in Iran,Teh-
ran, Iran, p-114-121.

The statistics for the academic year 1969-70 show an
increase of 3,267 students in the number of students in
Iran's public and private universities and the public ins~-
titutions of higher education related to the Ministry of
Science and Higher Education.l3 In addition, the number of
Iranian students in foreign countries in the academic year
1968-69 was reported to be 20,317.

In comparing the rate of increase in the number of stu-
dents_at the higher education level per 100,000 1inhabitants
in Iran with India, Pakistan, and Turkey during the period
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1950-1965, we see a higher rate of increase for Iran than
for the compared countries. Table 3 shows the mentioned
rates.,

Table 3. Iran: Total number of students per 100,000 inhabitants, and to-
tal rate of increase in the number of students per 100,000
inhabitants at the third level of education

Total num- Number of Total rate of
Country Year ber of students increase in
students per 100,000 the number of
inhabitants scudents per
100,000 in-
habicants
Iran 1950 5,502 34 255.8
1965 29,683 121
India 1950 404,019 113 107.9
*1965 1,145,554 . 235
Pakistan 1950 69,898 93 177.4
1965 265,588 258
Turkey 1950 24,815 118 154.2
1965 93,491 300

*The total number of students at the third level in India In 1964
was 1,675,630, and the number of students per 100,000 inhabitants was 344.
But, even if we use this figure, the rate of increase comes to 204.4,which
is still less than Lran.

Source: UNESCO, Staéistieal Yearbook, 13968, (Paris: UNESCD, 1969),
pp. 193-195.

Supply and demand for skilled manpower in Iran  during
the current development plan, 1368-1972: As was mentioned
before, the objectives and programmes of the Fourth Develop-
ment Plan are qualitative and quantitative balance in the
manpower required for the Plan. The main shortages in indus-
try are at the medium and skilled worker levels and in ser-
vices are at the medium, high, and particularly the skilled
worker level. It has been indicated that these shortages
will be relieved by on-the-job training by the private sec-

_tor and by short courses, as well as instruction at non-go-
vernment schools. Table 4 shows the detailed forecast of the
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supply and demand for manpower during the Fourth Plan period.
Social and private rate of return

Educational planning as a tool for efficient allocation
of resources for educational purposes has been widely acknow-
ledged. Nations as well as 1individuals are trying to allo-
cate the limited resources available to the most beneficial
projects.

In this study the internal rate of return to social and
private investment in higher education in Iran have been cal-
culated. The specific Iinterest 1s related to the following
fields: '

1-4 years degree (B.A.) 1n Literature and the  Humani-
ties compared with the se-
condary diploma (equivalent
to high school diploma in
the United States).

2-4 years degree (B.S.) in Scilence compared with the
secondary diploma.

3-4 years degree (B.A.) in Business and Public Adminis-
trations and Economics com-
pared with the secondary dip-
loma.

4~4 years degree (B.5.) in Agriculture compared with
the secondary diploma.

5-4 years degree (B.S.) in Engineering compared with
the secondary diploma.

According to the definitons of Gary S. Becker, W. Lee
Hansen, and Mark Blaug, internal rate of return on invest-
ment in education 1is the discount rate which equates the pre-
sent V%%ue of lifetime earnings to the present value of
costs. We encounter difficulties and handicaps in deter-
mining what part of the costs of education can be considered
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as annual, or operating costs, and what part can be consi-
dered as fixed investment.

Since the investment in education occurs over a period
of time, some of the models used for calculating the dinter-
nal rate of return have taken the whole costs as annual
costs and put them at the right hand side of the equation.In
this case, K, or fixed investment, will be equal to Zero.
Blaug presents the following equation for calculating the
internal rate of return.lt

} E ~-C_=0
t t
(1 + )t

Where E is the earning before and after taxes,l7 C 1is
the cost of education, t=65 is the year of retirement, t=15
is the legal school leaving age, and r is the internal rate
of return. Blaug indicates that r, the internal rate of re-
turn, '"is simply the discount rate that sums the present val-
ue of the net lifetime earnings to nought.™

W. Lee Hansen defines the sum of school costs incurred
by society - such as teachers' salaries, supplies, interest
and depreciation on capital as opportunity costs incurred by
Individuals (which in this case means earnings foregone du-
ring school attendance) and the individual's incidental cost
related to schooling (such as books and travels} as total
resource costs. The sum of earnings of foregone, incidental
school-related cost, and tuition and fees paid byindividuals
are defined by Hansen as being private resource costs.

Formulation: With respect to the above mentioned defi-
nition the formulation for calculation of internal rate of
return can be presented. A present value of lifetimeearnings
and a present value of costs can be calculated through fol-
lowing equations:

T T o
E =7} ___E_ 2) ¢_ =7 -
P f=1 (I +R)E L~ (1 +R)¢

where:
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= Present value of lifetime earnings

= Earnings perilod starting from first year of study-
ing

= Earnings

= Present value of costs

C = Costs of education
= Discount rate
In order to find a discount rate (fnternal rate of return)

which equates E_ to C_  the right part of equation 1 and 2
has to be equal? P

T T
» ] __E__ =] _c _
t=1 (1 + R)t t=1 (1 + R)t
OIT _T
&) ) E : c =0
t=1 (1 + R)t t=1 (1 + R)°t
equation 4 can be put as follows:
T
5 0=} E-C

t=1 a + R)E

From equation 5, R 1s the internal rate of return which
1s to be computed.

The point has to be mentioned that in equations 1 and 2,
R is as an external discount rate, whereas in equattons 3,4,
and 3, R turns to be as an internal discount rate, which in
this case is called internal rate of return.

Soctial and private benefits from higher education: Pre-
sently there are no precise data regarding the earnings for
the separate levels and flelds of education. However,a study
on the manpower problems in urban communities of Iran, done
in 1964, does present some data on average earnings.20 Taken
from a sample survey, the data show the average earning ac-
cording to job categories and the skill level of the work
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for public and private sector. The survey alsoc indicates the
average earnings for productive and non-productive job
groups.The data indicates average earnings for the following
levels: a) Agricultural workers; b) Non-skilled workers; c)
Skilled workers; d) Speclalized workers; e) Highly specla-
lized workers.

Since the data from the above mentioned survey do not
indicate earnings according to the levels and fields of edu-
cation, one must be cautious in the interpretation of this
data. The data can, however, be used as a gulde for repre-

sentlng and calculating the age-earnings profiles.

The data on_the educational situation of the employed
population of Iran obtained from the manpower study in 1964
and the general census of Iran's population in 1966 give a
c¢lue to a reliable estimation of earnings. The data from the
manpower study 1n 1964 indicate that only 0.3 per cent of the
independent employers and employees and 0.3 per cent of the
salaried and wage-earner workers have had higher education,
whereas the percentage of highly educated persons in the
public sector (government) was 9.4,21 The data from the ge-
neral census of Iran in 1966 show 96.4 per cent of thehighly
educated population to be in urban areas and only 3.6 per
cent in rural areas. With respect to the number of college
degree holders in Iran,22 the number of employees in public
sector,23 and the above mentiloned percentage of highly edu-
cated manpower 1n different sectors, the fact can be stated
that a great part of the country's highly educated manpower
is working in government services. Therefore the  govern-
ment salary schedule will widely affect any calculation of
average earnings.

Considering the above cited fact, an estimation of ave-
rage earning and age earning profiles has been made with the
help of the manpower survey and the government salary-sche-
dule for non-official employees. 3 The reason the salary-
schedule for non-official employees was taken is because the
average earnings estimated from the figures given in this
schedule are closer to the results obtained in the sample
survey and the beglnning-earnings are also closer to those
in the private sector. The salary-schedule for non- officlal
employees indicated four different levels in the category of
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degree holders at a B.A. or B.S. level. It has been assumed
that the first or the lowest level which shows a beginning-
earning of 172,800 Rials per year reflects the earning for
Literature and Humanities, the second level, a yearly earn-
ing of 199,200 as a beginning-earning for Science, Business
and Public Administration and Economics, the third level,
228,000 Rials per year, as a beginning earning for Agricul-
ture and lately the highest level, a yearly earning of
256,800, as the beginning-earning of Engineering. The above
cited assumptions are based on the results obtained 1n the
sample survey. An average of a primary school teacher's sa-
lary and the minimum beginning-salary for secondary diploma
holders has been assumed to be a secondary education level
cf earnings, which is almost 75,600 Rials per year. The jus-
tification for this is that at the present time the best
financial opportunity for a secondary diploma holder 1is to
be hired as a primary school teacher. Taking the other chan-
ces into consideration the above cited average has been es-
timated. It has been assumed that the retirement age will be
60 and the peak-earnings will be reached after 25 years of
service. On the basls of governmental regulation and the
average earnings in the sample survey a yearly 1increase of
5 per cent of the beginning-earnings were estimated. Earning
for secondary level graduates starts at the age of 19.2%Earn-
ing for a college graduate starts at the age of 23. The in-
vestment period for the fields of higher educationconsidered
In this study is four years. Table 5 shows the age - earning
profile for those with only a secondary diploma and forthose
with degrees in the five flelds of higher education. The fi-
gures are in Rials. Dollar equivalents can be calculated by
dividing the figures by 75.750. The fellowing adjustments
have been made to these earnings;

Tax adjustments: Considering the standard procedure con-
cerning the distinction between social and private monetary
earnings from education, the pre-tax earning of anindividual
has to be taken as a measure of his productivity to society.
The gross earnings (unadjusted) have been taken on the bene-
fit side for calculation of soclal rate of return. For cal-
culation of the private rate of return, earnings have been
adjusted by the salary tax table of Irdn.

Life probability adjustments: Taking this  uncertainty
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Table 5. Iran: Annual earnings by level of education (In Rials: 75.750=§)

College graduates, B.A. and B.S, Degree

Age Secondary  Literature Science Bus. & Pub. Agr. Eng.
diploma & Administra-
Humanities tlon &
Econ.
19 75600 - - - - -
20 79380 - - - - -
21 83160 - - - - -
22 86940 - - - - -
23 90720 172800 199200 199200 228000 256800
24 94500 181440 209160 209160 239400 269640
25 98280 190080 219120 219120 250800 282480
26 102060 198720 229080 229080 262200 295320
27 105840 207360 239040 239040 273600 308160
28 109620 216000 249000 249000 285000 321000
29 113400 224640 258960 258960 296400 333840
30 117180 233280 268920 268920 307800 346680
31 120960 241920 278880 278880 319200 359520
32 124740 250560 288840 2B8840 330600 372360
33 128520 259200 298800 298800 342000 385200
34 132300 267840 308760 308760 353400 398040
35 136080 276480 318720 318720 364800 410880
36 139860 285120 328680 328680 376200 423720
37 143640 293670 338640 338640 JB7600 436560
38 147420 302400 348600 348600 399000 449400
39 151200 311040 358560 358560 410400 462240
40 154980 319680 368520 368520 421800 475080
41 158760 328320 378480 378480 433200 487920
42 162540 33696Q 388440 388440 444600 500760
43 166320 345600 398400 398400 456000 513600
44 171100 354240 408360 408360 467400 526440
45 362880 418320 418320 478800 539280
46 371520 428280 428280 490200 552120
47 3B0160 438240 438249 501600 564960
48 388800 448200 448200 513000 577800
49
50
51
52
53
54
55
56
57
58
59

60 171100 388800 448200 448200 313000 577800
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into consideration, the age earning profiles must be adjus-

ted downward to reflect the effect of 1ife probability. 1In

this study the earnings have been adjusted by the ppercentage

of persons alilve at the beginning of their 19th year who

were expected to be alive at the end of each earnings pe-

riod. At the present time there are no statistical data pre-
senting the surviver rate in Iran. The surviver rate of the

Aslan country which has the closest rate to that of Iran

was taken for adjustment of age earning profiles.

Ability adjustments: The differential in earnings  ob-
tained because of a higher level of education is not entire-
ly due to education. There are other factors, such as abili-
ty, motivation, family status and the like which cause a dif-
ferential in earnings. In order to take thils into account in
the estimations, some earnings adjustments are required.Bec-
ker indicates that "almost two thirds of the apparent gain
from college can be attributed to education itself."28 In a
recent work on the rate of return on investment in schooling
in the United States, a motivation and ability adjustment
factor of 64 per cent at ages 18-34 and 88 per cent at ages
35-74 were applied to the earning differential between col-
lege and high school graduates for calculating the rate of
return.29 Yet for Iran no study has been done which presents
the effects of ability and other factors other than educa-
tion on earning differential attributed to a higher level of
education. But the correlation between ability and higher
education can be stated from the fact that in Iran usually
the -abler students are admitted to the universities and col-
leges. The justification for this statement is that aimission
to all the Iranlan universities and colleges requirespassing

a competitive entrance examilnation which allows the abler
students a chance of admission. Usually the number of appli-
cants 1s several times as great as the number of accepted

students.30 The entrance exam is arranged so that those in
the top range have the choice of entering any field of study;
the preference usually being the medical and engineering
schools. This indicates an ability difference among the
fields of study at the higher level.

However, these facts do not indicate any quantitative
index which can be used as an ability adjustment factor. Ir-
respective of the difference in ability among the fields of
higher education, in this study two different abilicy
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adjustment factors have been applied equally for all fields.
It was assumed that 60 per cent, as an upper limit, and 40
per cent, as a lower limit, of the differential in earnings
between high school and college graduates 1s due to educa-
tion.

The effect of unemployment: Considering the need for
the highly educated manpower,3l and the point that the num-
ber of unemployed persons holding higher education degrees
makes only 0.3 per cent of total unemployed population, 2the
effect of unemployment as an earnings adjustment factor has
not been taken into account 1n this study. The effect of un-
employment on secondary graduates level of earnings 1is grea-
ter than college graduates. But it 1s assumed that the esti-
mated earnings for secondary graduates, which has been cal-
culated with respect to the earnings oppertunity,reflect the
effect of unemployment.

Sensitivity analysig: In order to consider the ramifi-
cations of economic growth on expected earnings and on the
internal rate of return, and in order to find out the sensi-
tivity of the internal rate of return to the growth in real
per capita income, the internal rate of return was calcula-
ted under three different assumed rates of growth in real
per capita 1lncome. It was assumed that the economy may un-—
dergo 5 per cent, 3 per cent, and O per cent rate of growth
in real per capita income in Iran in the last decade hasbeen
close to 5 per cent.33 However, a rate of 5 per centincrease
in real per capita income seems to be unlikely over a long
period of time. Therefore a rate of 3 per cent and 0 percent
growth 1in real per capita income, were also applied.

Soetal and private coete of education: The costs of edu-
catlon were measured in terms of direct and indirect costs.
A sum of educatilonal expenditures by universities ~ such as
teachers salaries, administration costs, supplies, interest
and depreciation on capital, and the cost of books and incie
dentals incurred by individuals ~ was taken as the direct
social cost. From the detalled and comprehensive budgets of
the universities and colleges an average current cost per
student accrued to government was computed for the five dove
mentioned fields of higher education. A rental value and de-
preciation on education capital per student was computed
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from the data on lncrease in capital expenditure in rela-
tion to the ilncrease in number of students in scientific,
technical, and also in literary and theoretical fields gi-
ven by the Plan Organization of Iran.34 It has been assumed
that this value can replace the cost of buildings and equip-
ment. The discount rate of the Central Bank of Iran was
used in making these calculations.2? The indirect social
costs of education were measured by the before-tax earnings
foregone, which were the pre-tax earnings of holders of se-
condary diplomas. A sum of tuition and books was taken to
be the direct private cost. An estimation .of average expen-
ditures on books and statiomary has been made with respect
to.the author's B years of teaching and several years of
administrative respensibilities at Iranian universities.The
indirect private cost of education consists of the tax- ad-
justed earnings foregone. Table 6 shows the average direct
social and private cost of education for one academic year.
The total annual cost of study in each case has been a
sum of the above cited costs and the appropriate earnings
foregone.

No travel costs have been taken into consideration. It
was assumed that the summer earnings of the student would
equal such costs. All earnings and costs have been estima-
ted on 1968-69 basis.

Soeial and private rate of retwrm: Tables 7 and 8 con-
tain the estimated social and private rates of return toin-
vestment in higher education in Iran.

As far as the hypotheses listed earlier in this paper
are concerned, the estimated social and private rates of re-
turn, under each of the circumstances, confirm the firstand
second hypotheses completely and the third hypothesis part-
ly. The results indicate that the private investment in
higher education in Iran under each circumstance can be con-
sidered as profitable. With 60 per cent earningdifferential
to education and 0 per cent growth, even Literature and Hu-
manities show a considerable private rate of return of 14.0.
This is much higher than the 8 per cent discount rate of
the Central Bank of Iram, or the return from two years in-
terest on Natiomal Bonds, which 1s 9 per cent per annum.

Private rates of return are considerably higher than
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Table 8. Iran: Private rate of return for five fields of

education

0% Growth in real per capita

3% Growth in real

5% Growth in real

Fields income per caplta income per capita Jjmome
of Ne 60% 40% Yo 607 40% No 60% 40%
Study A.A.(a) Earn. Earn. AA. Earn. Earn. “ALAL Earn. Earn.
aiff.(b} diff.(c) diff. d1fEf. . diff. diff.
Literature & 20.0 14.0 10.3 23.7 17.5 13.7 26.1 19.8 15.9
Humanities
Science 23.6 16.6 12.4 27 .4 20.2 15.8 30.0 22.6 18.1
Bus. & Fub. Ad- 23.9 16.9 12.6 27.8 20.5 16.1 30.3 22.9 18.3
minigtration
& Econ.
Agriculture 27.4 19.5 14.6 31.4 23.2 18.1 34.0 25.6 20.5
Engineering 30.7 21.9 16.5 34.8 25.7 20.1 37.5 28.2 22.5

(a) No abil
{b) 60% dif
(c) 40% dif

ity adjustment
ferential in earnings due to education
ferential in earnings due te education

Table 9. Iran: Differences hetween social and private rates of return under diiferent clrcumstances

0% Growth 3% Growth 5% Growth Private
Fields share of
of No 60% 40% No 60% 40% Ne 60% 40% direct costs
study A.A.(a) E.D.{b) E.D. A.A. E.D. E.D. A.A. E.D. E.D. of edwaticn
Literature & 4.7 3.5 2.8 4.6 3.4 2.8 4.5 3.4 2.7 14 88
Humanicies
Science 9.4 6.9 5.6 9.3 6.9 5.5 9.3 6.9 5.5 9.02
Bus. & Pub. Ad- 5.4 4.0 3.2 5.4 3.9 3.2 5.2 3.9 3.0 15.15
ministration
& Econ.
Agriculture 13.6 10.2 8.1 13.7 10.2 8.1 13.7 10.1 8.1 5.99
Engineering 12.5 9.3 7.3 12.5 9.3 7.3 12.4 9.2 7.3 8.79
{a) AJA. = ability adJustment
(b) E.D. = earning differentials
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soclal rates_of return. The explanation is that higher edu-
cation in Iran is highly subsidized by govermment. The go-
vernment's share of direct costs is several times as great
as the private share of direct costs. Considering the pri-
vate share of direct costs and the differences between pri-
vate and soclal rate of return, we see a higher difference
in Agriculture and Engineering which have a lower private
share of the direct costs and lower differences in Litera-
ture and the Humanitlies and Business and Public Administra-
tion and Economics, which have a higher private share of
direct costs. Table 9 shows the differences between social
and private rate of return under different circumstancesand
the private share of the direct costs,

The social and private rates of return cobtained inthis
study do not indicate that technical fields are necessarily
the most profitable fields for investment. Although the so-
clal rates of return for Business and Public Administration
and Economics are not significantly higher than forEnginee-
ring, they are considerably higher than for the other
fields. 1f we conslder the benefit-cost ratio and net bene-
fit (B - C) for Business and Public Administration and Eco-
nomics and Engineering, we would find Engineering the best
field of investment, even from the point of view of society.
From the polnt of view of private investment, Engineering
can be considered the best and Agriculture the second best.
Business and Public Administration and Economics, a theore-
tical field, has a higher rate of return than Science,which
is a scientific and technical field. The fact that the Plan
Organization of Iran estimated a shortage of 7,580 high
level managers during the Fourth Development Plan 1968-1972,
supports these findings.36 Literature and Humanities is con-
sidered as the least profitable fileld for individuals and
Science as the least profitable field for soccilety.

In comparing these results to the rates of return on
Investment in higher education in the United States, as cadl-
culated by Gary S. Becker and W. Lee Hansen,37 we see a
higher rate of return for Iran. The private rates of return
for college graduates in the United S5tates computed by Bec-
ker are slightly higher for 1959 and 1961. The internal
rates of return to investment in schooling from grade 13 to
grade 16 (college education) in 1949, for men in the United
States estimated by Hansen are as follows: 10,2 for total
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resource investment (soclal investment), 11.6 for private
resource investment, before tax (private investment), and
10.1 for private resource investment, after tax (private
investment). The possible explanation for this is the ad-
mission limitation in the Iranian universities and colleges
and also because of the lower income for persons holding
only secondary diplomas without any additional training. As
mentioned before, the Plan Organization recommendations re-
garding reduction in the rate of growth of secondary educa-
tion have not been considered, because there have not been
any limitations on secondary education. This unbalanced in-
crease in the number of secondary school graduates hasin-
duced relatively lower earnings for them. With respect to
the fact that at the present time the Iranian authorities
responsible for educational planning follow the policy of
developing the guality of higher education rather than 1its
quantity, it can be hoped that at least for some yearsthere
will not be any over-production of highly educated manpower.
Considering the growth of real per capita income, we recog-
nize a higher rate of return for all filelds.

Consideration of the budget constraint: Before deriving
a conclusion from this study the following point should be
mentioned. In the calculation of soclal rate of return the
budget constraint on the allocated resources for education-
al investment has not been considered. It was assumed that
there would be no investment on time zero, and the iInvest-
ment occurs over a perlod of time, starting at timel, There-
fore the investment on education was defined as costs of
education and hence no fixed investment was considered in
formulation and calculation. Taking the budget constraint
in resource allocation to lnvestment in education into ac-
count, some investment even Iin the time zero has to be con-
sidered. Lt means that a part of cost will be determined as
fixed investment. In computation of R {internal rate of re-
turn) this has to be taken tc the left part of the equation
Equation 5 will be put as follows:

T
6) K= Y _E-C
t=1 (1 + R)*

Where K is as fixed investment and the definition of other
symbols are the same as in equation 5.
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The differences between these two ways of calculation
{through equation 5 and 6) will be reflected in the rate of
return.In computing the rate of return through equation5te
entire costs of education will be discounted by R (the in-
ternal discount rate) whereas by calculating through equa-
rion 6 the part of costs which has been consldered as fixed
Investment, K, would not be discounted at all. This results
In a lower rate of return in calculation through equation 6.

In order to get a clear view and have the above cited
statement justified the social rates of return were calcula-
ted also through equation 6, in which a part of costs of
education has been discounted by a discount rate of 8 per
cent. In this calculation the costs of education during the
period of investment (the period that the person is study-
ing) have been discounted and put as fixed investment K.
Table 10 shows the soclal rates of return obtalned by this
way of calculation and Table 11 shows the differences bet-
ween the above mentloned ways of calculation.

One might argue that discounting the costs and using
them as the fixed investment 1s against the concept of rate
of return appreach. The objective of this calculatlon has
been to clear the following point that if some part of the
cost of education 1s being considered as fixed cost, the
rate of return would be lower than considering no fixed in-
vestment. Tables 10 and 11 show that where the discount
rate, 8 per cent, has been close to rates of return there
1s no differences in rates of return. This indicates that
1f a discount rate the same as the rate of return were ap-
plied in each case, there would not have been any differen-
ces at all. Not conaldering any fixed investment, where it
has to be, and putting all costs at the right hand of the
equation would result in a higher rate of return. Now, if a
rate of return 1s used 1in cross comparison of profitability
of investment, the rates of return calculated with no con-
sideration of budget constraint would have an unreal bias
towards the educational projects.

Conclusion

Estimates of soclal and private rates of return have



Table 10. lran: Social rate of return for five fields of educatlon (with fixed imvestment)

0% Growth in real per capita 3% Growth in real 5% Growth in real
Fields Income per caplta income per capita income
of No 60% 40% No 60% 40% Ko 60% 40%
Study A.A.(a) Earn. Earn, AJAL Earn. Earn. A.A. Earn. Earn.
diff.(b) diff.(c) diff. diff. diff. diff.
Literature & 13.9 10.1 7.5 17.0 13.1 10.5 19.0 15.1 12.5
Humanities
Science 13.1 9.4 6.9 16.3 12.5 10.0 18.4 14.6 120
Bus. & Pub. Ad- 16.1 12.1 9.2 19.5 15.1 12.2 21.5 17.1 14,2
ministration
& Econ.
>WHHHCHHCHN 12.8 9.2 6.7 16.0 12.3 9.8 18.1 14.3 11.8
Engineering 16.1 11.8 9.1 19.3 15.0 12.1 21.5 17.1 14.2

(a) No ability adjustment
(b) 60% differential in earnings due to educatiom
(c) 40% differential in earnings due to education

Table 11. Iran: Diffetences 1n social rates of return obtained through two different ways of calculation, K =0
K=x
0% Growth 3% Growth 5% Growth
Fields
of Ko 60% 40% No 60% 40% No 60% 40%

Study A.A.(a) E.D.{b} E.D. A.A. E.D. E.D. A.A. E.D. E.D.
Literature & Hum. 1.4 0.4 0.0 2.1 1.0 0.4 2.6 1.3 0.7
Science 1.1 0.3 ~0.1 1.8 0.8 0.3 2.3 1.1 0.6
Bus. & Econ. 2.4 0.8 0.2 2.9 1.5 0.7 3.6 1.9 1.1
Agriculture 1.0 0.1 -0.2 1.7 0.7 0.2 2.2 1.2 0.6
Engineering z.1 0.8 0.1 3.0 1.4 0.7 3.5 1.9 1.0

(a) A.A. = ablllty adjustment
{(b) E.D. earning differentials
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been presented under different circumstances and assumptions,
upon which the following inferences can be stated:

1. The return to private investment in higher education
in Iran is great enough to encourage individuals to invest
in higher education for themselves. The lowest private rate
of return is for Literature and Humanities when a 0 per cent
growth in real per capita income and a 40 per cent earning
differential are assumed. However, even under these condi-
tions it is still worthwhile for the individual to borrow
money at 10 per cent interest and invest in this field of
higher education.

2. The social rate of return is lower than the private
rate of return. But under most assumptions the rate of mturn
is sc high that social Investment in this field can also be
considered profitable.

3. The high private rate of return could easily induce
a private over-investment if there were not any restrictions
on admission to the universities and colleges. With respect
to the unbalanced number of pupils at the secendary level
and the rate of increase in the number of students at the
higher level, only precise planning can prevent private over
investment in some fields. It 1s hoped that the new system
of education at the primary and secondary levels will reduce
the unbalanced number of students at the secondary level. At
the present time less than 3 per cent of the secondary school
pupils are undergoing technical and vocational training.
The new system will create interest in and direct the pupils
toward the technical and vocational fields required for the
economic development of the country.

4. Business and Public Administration and Economics
shows a higher rate of return, particularly on the social
side. Engineering can be presented as the field with the
highest private rate of return. The Benefit-Cost ratic and
net benefit (B - C) for Engineering is higher than for Busi-
ness and Public Administration taking these two criteria in-
to account, even from the sccial point of view, Engineering
is the most profitable field of investment among the five
fields menticned. The manpower forecast of the Plan Organi-
zation which shows shortages in high level managers{(Table 4,
p.10) and the rates of return calculated in this study
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recommend a quantitative development of high level managers.
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