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So often individuals make decisions crucial to their lives which are based on
scanty information of the consequences. Until recently, ignorance pervaded one
particular area of individual decision-making, that of the economic returns to
education. With the use of extensive income data, and armed with age-earnings
profiles and internal rate of return formulae, the economist has attacked the
lack of knowledge with varying degrees of success. This paper presents the
results of one such investigation; that of the economic returns to university
education for males in the Second and Third Divisions of the Australian Public
Service. The pecuniary advantage of holding a degree is estimated under various
assumptions of student earnings and time rates of preference for consumption
and income. In addition, the economic return to a strategy of part-time university study is compared with the paths of no study and full-time study. The data
does not support the human capital hypothesis that individuals attempt to maximize the net present value of lifetime income but instead they maximize the
sum of pecuniary and psychic incomes.

DATA

ON

INCOMES

AND

COSTS

COMPREHENSIVE CROSS-SECTIONAL data for December 1974 was obtained
on permanent male officers employed in a clerical or administrative position
in the Second and Third Divisions of the Australian Public Service (APS).
With the exclusion of about sixty departmental heads the data covered all
full-time officers. The statistics were disaggregated by age, education and
income level.
The form of the data requires consideration of two points. The first is
that there are clear dangers involved in using cross-sectional data for prediction purposes. Changes are probable in any of the many factors implicitly held constant at one point in time. Secondly, the data is characterized by a high level of aggregation, concealing experience, ability, motivation
and departmental differences. Analysis based on such data must have no
* Yale University, USA. The author wishes to thank the Australian Public Service
Board for the provision of the data, and Julie Chapman for valuable assistance.
The analysis and interpretation are his responsibility.
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of clarifying underlying wage determination forces; rather, it
purports to elucidate general relationships between education and income
in a specific occupation.
To qualify for a Second or Third Division position, individuals must hold
a high school diploma or equivalent. Of the 63,564 employees considered,
11,794 were university graduates and 51,770 were non-graduates. Sixteen
income classes were used showing the maximum regulation rate applicable
at the time of the survey. Age information was in single years from 16 to 29,
and in five-year groupings from 30 to retirement. The nature of the data
in all three of the above-mentioned areas was such as to require simplifying

pretension

assumptions.

calculation of net present values and internal rates of return, it is
important to specify the time period and age involved in the acquisition of
education. Very few non-graduates begin employment until age 18; simi1 Given that the
larly, very few graduates begin employment before age 21.
minimum period required to obtain a bachelors degree at university is three
years, it was assumed that non-graduates begin work at age 18 and
graduates at age 21. The assumption represents a possible upward bias in
the rate of return estimates since the average period taken to complete a
degree is clearly longer than the minimumperiod. However, to the extent
that returns are of relevance to decision-making, this is not a significant
problem; an individual contemplating the implications of university study
is likely to believe his own period of degree completion would be the
minimum.
A problem may exist in the strict application of the graduate-nongraduate qualification categories. The available data includes in the "nongraduate" group those with non-degree tertiary qualifications, most of
which are diplomas obtained from part-time study at Technical Schools.
2
holders
of
such
have
an economic advantage over
Presumably
qualifications
non-holders, and in this sense the absolute income levels of "true" nongraduates are overstated somewhat. This influence understates the rates of
return to the attainment of a degree to a small extent (since the foregone
earnings figures used in calculations may be marginally too high, relative
to a situation of no post-secondary education).
Similarly, bias exists in the graduate group. No correction was possible
for those holding higher degrees (Honours, Masters and Ph.D.).
3 Rate of
return calculations are affected in two ways. Presumably those employees
with higher degrees receive greater returns than those without, and in this
sense, calculations not correcting for this factor would tend to overestimate
In

1.

a

Only 47 non-graduates
age

and 12

graduates

were

younger than 18 and 21 years of

respectively. Both groups have been omitted from the analysis.

2. 10.9 per cent of the non-graduate group hold non-degree tertiary qualifications.
Public Service Board Annual Report 1975, pp. 186-187.
3. 27.9 per cent of graduates have formal qualifications higher than bachelor
degrees, although three-quarters of these fall into the honours category. Public
Service Board Annual Report 1975, pp. 186-187.
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holding a degree. However, the costs associated with attaining higher degree are greater because of the extra income foregone involved in remaining at university for two or three more years. Thus at
higher rates of discount the inclusion of more qualified individuals could
conceivably rrnderestimate the returns to graduate education (the higher is
the discount rate used, the more important are the early years of the earnings stream in the calculation). Internal rates of return have been calculated
under the assumption that only three years of foregone income are incurred,
so for this calculation the inclusion of higher degree employees will overestimate slightly the returns to graduate education.
In summary, the aggregated nature of the qualifications data tends to
exaggerate the returns to both non-graduates and graduates (taking these
categories to represent individuals with only a high school diploma and
those individuals with only a bachelor’s degree, respectively). It is not clear
how these upward biases affect overall comparisons between the two earnings streams. To some extent they offset each other and it is not considered
that the inclusion of individuals with different qualifications to the two
major groups is a major distortion. Interpretation of the results should keep
the returns to
a

in mind these limitations of the data however.
Of major importance in lifetime income and rates of return calculations
are the costs associated with educational paths. At present, no fees exist for
university attendance, and so the relevant considerations are the non-fee
direct private costs and the extent of foregone earnings. Direct costs (principally for books and stationery) were assumed to be $200 per annum.4 Foregone earnings were given by subtracting student income from the average
annual earnings for 18, 19 and 20 year old non-graduate employees. To
cover the range of possibilities, three different assumptions of annual
student earnings were employed; zero, $800 p.a.6 (moderate student income) and $2,400 p.a. (moderate student income plus the maximum
government student allowance of $1,600 p.a.~). Appendix 1 presents cost
figures for the three cases.
Consideration of the mutually exclusive options (joining the APS or
a 1973 estimate of direct private cost of university attendance in South Australia, Blandy and Goldsworthy suggest that expenditure on books and stationery
amounted to $100 p.a. or more. Because it is felt that this represents a possible
underestimation, and as a result of inflationary tendencies, it was decided to
round this out to $200 p.a. R. Blandy and A. Goldsworthy, "Private Returns to
Education in South Australia", Working Paper No. 5, Institute of Labor Studies,
Flinders University of South Australia, 1973.
5. K. Underwood, "Full-time Undergraduate Costs and Income 1970", University
of New South Wales Bulletin No. 4, 1971, and A. Bain, Vacation Employment
Survey 1972, Research Report of AUS, Melbourne, 1973. These studies suggest
that university students earned, on average, about $600 p.a. in the early 1970s.
Adjusting this estimate for inflation, moderate student income was assumed to

4. In

be $800 p.a.
6. In 1973 and 1974, the Australian Government offered allowances to university
students based on family income. The maximum allowance an undergraduate
could receive was $1,600 p.a.

149

attending university full-time in order to join the Public Service at a later
date) has limited real-world application. If the discount rate of the family

preclude full-time university, and yet the individual desired
degree, another possibility is introduced. The APS actively encourages part-time study by its employees, allowing paid time off for
lectures. An individual can quite feasibly join the Public Service at age 18
7
and begin university studies at the same time.
Because of the aggregated nature of the data, no specific information is
available on the average income by age of the part-time graduate. Several
implications follow from this lack of disaggregation. Firstly, the returns to
graduate study per se may be slightly biased upward since no correction has
been included for the extra "experience points" of the part-timers included
in the graduate group. This problem is only part of the more general one
that no adjustment for experience is included in the investigation.
Secondly, for the consideration of the progress of a part-time student
employee it was necessary to make some assumptions concerning his earnings. Appendix 2 outlines the assumptions employed. Relative to the
graduate from full-time study, these assumptions are conservative in that,
firstly, no economic advantage has been granted for the three years of extra
experience, and secondly, a downward bias from a perceived lower ability
has been built into the part-timer’s progress.
One further comment on the data is in order. Exact dollar earnings were
not available, only the income range into which individuals fell. It was
assumed that an individual in a particular range earned, in dollars, the midpoint of that range.
8 After 29 years, age was in five-year groupings and calwas such

to attain

as

to

a

culations of rates of return were carried out as if individuals were at the
midpoint of the age range. No important biases are seen to result from these

simplifications.

The results are presented in such a way as to clarify the economic implications of particular education-occupation strategies of individuals. Let us
assume that three 18 year olds have just completed high school and wish
to join the APS. Individual A does so immediately. Individual B attends
university full-time in order to attain a bachelor’s degree at age 21, at
which point he joins the Public Service. Individual C follows the part-time
strategy. What are the economic returns for each, and how do they vary
for different rates of discount? Using lifetime earnings, net present value of
discounted earnings and, where relevant, internal rate of return estimates,
these questions will now be examined.

over 40 per cent of graduates in the Second and Third Divisions obtained
their qualifications after appointment. Public Service Board Annual Report 1975,
p. 189.
8. Most of the 16 income ranges were about $1,000 in size, so this assumption docs

7. Just

not

represent

a

great simplification.
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MEASUREMENT

Lifetime Incomes

OF

ECONOMIC RETURNS
’

’

Table 1 shows the average annual income for each age group of both
graduate and non-graduate males employed in the APS. In no single age
group are there less than 100 observations.
TABLE 1

AVERAGE ANNUAL INCOMES BY AGE

Lifetime incomes are derived from this information for the three different
strategies and presented in Table 2. Average annual incomes at each age are
added, the average incomes for five-year age groups having been multiplied
by five. Three columns are included for individual B to account for the
different assumptions concerning student earnings.
TABLE 2

LIFETIME INCOMES BY EDUCATION STRATEGY

Diagram

1 shows

age-eamings profiles

for the three

strategies:
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The lifetime income figures obtained may be compared to the Blandy and
Goldsworthy estimates for South Australians in 19b8-691° Adjusting for
inflation it was found that there is very little difference between the real
income of graduates in the Australian Public Service in 1974 to the real

income of graduates in South Australia in 1968-69. However, the real income of non-graduates in the Public Service is almost 8 per cent higher
than the real income of non-graduates in the South Australian survey. Such
a finding is of considerable interest in itself, and warrants closer investigation in future research.
Net Present Values of Li f etime Incomes
Lifetime incomes are not very useful as guides to educational choice since
they do not take into account the time preference of income. The calculation of net present values of lifetime income streams allows greater insight
into the decision process. Using the expression:

9. The age-earnings profiles are of similar shape to those reported in many international studies, satisfying what Blaug has called "the three striking characteristics of
’well behaved’ profiles";
(a) rising with age to a peak irrespective of education level;
(b) rising faster, the greater is the amount of education; and
(c) the greater the amount of education received, the later does the peak tend
to be reached.
10. Blandy and Goldsworthy, op. cit., found that lifetime incomes of individuals
with degrees (non-teachers) were $334,400 and for those with High School
Diplomas, $233,600. In the period 1968-69 to 1974, Australian money wages
increased approximately 50 per cent.
...
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where Et is income in year t, t~ at age 18 and r is the discount rate, net
present values of lifetime incomes have been calculated at discount rates of
5, 10, 12, 15 and 18 per cent. Table 3 shows the results:
TABLE 3
NET PRESENT VALUES OF LIFETIME INCOMES
DISCOUNTED AT 5%, 10%, 12%, 15% AND 18% AT AGE 1811
.

This table is of considerable interest in

an

return to particular education strategies;
ment assistance scheme is clarified. A
specific comparisons are set out below:

as

’

understanding

of the economic

well, the effect of the govem-

diagrammatic representation

and

DIAGRAM 2

11. The calculations of net present values of lifetime incomes for strategy C were
undertaken under the assumption that the direct costs of university attendance
were $200 p.a. for each of the six years involved.
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Comparing Individuals A and B:
For low time preference for present

income and consumption (discount
undertaken
the
5
strategy
by individual B (full-time univerrate per cent),
of
student
at
all
levels
earnings to a course of working
sity) is preferable
from age 18 and acquiring no university degree (A). Conversely, for very
high time preference for present income and consumption (discount rate
18 per cent), strategy A is a better option than B at all levels of student

earnings.

expecting to earn no income for those years of full-time
is only economically rational for discount rates of 5
study,
and 10 per cent. At the higher discount rates of 12, 15 and 18 per cent, an
individual would require psychic and education consumption benefits from
university to continue with the B strategy. Individuals who expect no
psychic.rewards from attending university would not be maximizing utility
if they chose that course when their time rates of preference were 12 per
cent or higher.
For individuals expecting to earn moderate student incomes ($800 p.a.),
the full-time university path is economically rational for time preference
rates of 5, 10 and 12 per cent. At higher rates of discount (15 and 18 per
For the student

such

a course

cent) the individual concerned with maximization of the

net

present value

of lifetime income would prefer option A.
Of interest in the comparisons is the effect of the government allowance
scheme in raising net present values of lifetime income. Individuals receiving the maximum allowance and earning $800 p.a. as a student, would receive $2,400 p.a. in the period of full-time university attendance. Such earnings make path B economically superior to path A for rates of discount of
5, 10, 12 and 15 per cent, and only slightly inferior at a rate of discount as
high as 18 per cent. Compared with a position of zero student earnings there
is considerable added incentive for persons to choose full-time university
given the government allowance and vacation employment. In effect, the
existence of a government allowance based on a means test encourages
those with high discount rates (children of poorer families) to remain in
the education stream.

Comparing Individuals A, B and C:
The most striking aspect of Table 3 is that nt all rates of discomtt, the
path of working from age 18 and taking a part-time university course is
economically preferable to working only, or working after completion of a
full-time university course. In both absolute and relative terms, strategy C
is most superior to strategy A for the lowest discount rate of 5 per cent.
However, even at a very high rate of 18 per cent, C’s superiority is very
apparent. Compared with the full-time university strategy with student
earnings of $2,400 p.a., C’s relative advantage is greatest at the highest discount rate. At the lowest discount rate earnings would still be maximized
by undertaking strategy C.
Although the assumptions employed probably underestimate the progress
of a part-timer, it appears that, irrespective of the individual’s time rate of
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preference for consumption and income, this is the strategy which maximizes pecuniary returns. The cost for individual C is the loss of leisure time
in the period of study.
’

The Internal Rate of Return
To gain some idea of the financial attractiveness of an educational path, it
is useful to calculate the internal rate of return of the investment. This is
the rate of interest which equates the present value of discounted costs
(direct, and foregone earnings) and benefits (the extra income resulting
from the investment). Using the costs calculated in Appendix 1 and the
extra income of graduates over non-graduates, internal rates of return were
approximated. That is, the formula:
-

-

,

-

-

used to find i, where Ct represented foregone earnings minus student
earnings plus direct costs in year t, and Bt represented average graduate income minus average non-graduate income for year t for a 47-year working
life (age 18 to age 65). Table 4 presents the results.
was

TABLE 4

PRIVATE INTERNAL RATES OF RETURN
TO UNIVERSITY EDUCATION12

The internal rate of return for university education assuming no student
earnings is approximately the same as those rates reported by Hanoch 13 for
college completion in the USA, using 1959 data. It is slightly greater than
that reported by Hansen 14 in the USA using 1949 data. A comparison with
Australian data reveals that the rate is considerably less than that reported
by Blandy and Goldsworthy for 1968-69 South Australian data. This latter
finding accords with the previous suggestion that Public Service graduates
appear to be in a comparable position with South Australian graduates, yet
Public Service employees with high school diplomas seem to be more
favourably placed than their counterparts in the South Australia study.
This relationship means that the foregone earnings figures in the calculations
12. Given that the costs incurred by the part-time strategy are negligible (since no
opportunity costs exist) the internal rate of return would presumably be of
massive size. No such calculation has been undertaken because of the lack of
economic meaning of it.
13. G. Hanoch, "An Economic Analysis of Earnings and Schooling", Journal of
Human Resources, Summer, 1967.
14. W. Lee Hansen, "Total and Private Rates of Return to Investment in Schooling",
Journal of Political Economy, Vol. 71, 1963.
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presented

here are higher than those used in the South Australian study.
Adjusting for student earnings has noticeable effects on internal rates of
return. Using the moderate level of $800 p.a. adds 1.1 percentage points to
the figure, while earnings of £2,400 p.a. for those with government assistance
makes investment in university education extremely attractive.

QUALIFICATIONS

TO THE

FINDINGS

Estimates of the private rate of return to education from a cross-section
study disaggregated by only three variables should be treated with caution.

the results as predictors of future income-educatiori relationships
implicitly make strong assumptions about the constancy of supply and
demand forces (in competing labour markets as well as in relation to the
APS). Moreover, several important wage determining forces have been
neglected in this study.
One of the pervasive problems in the human capitalist’s explanation kit
is that of the ability factor. The presumed positive association of inherited
intelligence with both education and income suggests that a correction for
ability would almost certainly reduce the economic return to the attainment
of a degree. In this sense the return to strategy B relative to A should be
considered an overestimate. An adjustment for perceived lower ability of
part-time compared with full-time graduates has been included, but the
value of this &dquo;correction&dquo; depends on the validity of this necessarily arbiTo

use

is to

trary assumption.
As far as the comparison between B and C is concerned, it is likely that
the part-time graduate receives some reward for the extra three years of
experience. As well, in so far as undertaking part-time study exhibits to

superiors diligence and motivation, it may be that C progresses more rapidly
than A for those years in which he is undertaking study. On the other hand,
particular departments may discriminate against part-time students because
of the fewer hours spent working.’S Unfortunately, the paucity of specific
information leaves in doubt the implicit valuation that these factors balance
out in the

aggregate.

Another factor of importance is that the study is concerned only with the
pecuniary rewards of particular educational paths. The conclusions of this
paper need not be inconsistent with the fact that many individuals choose
to attend university full-time before they join the APS rather than taking
what appears to be the economically rational path of part-time study. Individuals opting for path B may still bc maximizing utility by their acqui-

point it may be that an adjustment for wage rate per hour, rather than
taking average annual income, further increases the economic attractiveness of
the part-time strategy. The APS allows, with pay, five hours per week for
classes with a possible three additional hours for travelling. If a part-timer took

15. On this

all eight hours for the length of the university year, he would be working 208
hours a year less than other employees. This represents 10 per cent fewer working hours per year, thus increasing C’s wage rate for that period in which he is
a part-time student. This analysis assumes that the part-timer is not required to
make up all working hours lost.
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sition of the perceived non-pecuniary benefits of university attendance on a
full-time basis. Those individuals choosing path C are doing so because of
a willingness to trade leisure time for monetary reward. Similarly, those
individuals who derive negative satisfaction from the formal learning process
may quite happily join the Public Service at age 18 with no desire for
university education, even if they have a low discount rate for present consumption. In a sense, pursuing path A might be viewed in this case as trading future dollars for present non-pecuniary satisfaction. There may be other
important factors which suggest that utility maximization should not be
confused with the maximization of measurable economic returns.
A problem more specific to this study is that the APS is made up of
many different departments. It is a misrepresentation to suggest that there
exist common attitudes to part-time study and the merits of holding a university degree. The examination has taken all graduates and all nongraduates ; individuals with an interest in working in a particular department
may find economic returns to particular strategies quite different from

general experience.

CONCLUSION
The rate of return to university education has been estimated from the
male working population of the Second and Third Divisions of the
Australian Public Service. The usual techniques of life-time earnings, net
present values of lifetime earnings and internal rates of return estimates have
been employed to illustrate the extent of the financial benefit derived from
staying an additional three years in the education stream. Different
assumptions have been used on student earnings and this has illustrated the
importance of the government allowance and vacation employment earnings
in the overall financial attractiveness of university.
Of interest in this study has been the adoption of estimates as to the
average income progress from a part-time university strategy. It appears
that participation in part-time study whilst working full-time is the path
which maximizes economic return. If this is valid, the fact that a majority of
graduates in the Australian Public Service received their degrees on a fulltime basis does not support an extreme human capital hypothesis that individuals attempt to maximize the net present value of lifetime income. The
argument that individuals are more likely to maximize the sum of pecuniary
and psychic incomes in education decisions is more supportable from this

study.

Even

though

nature of the

the

study

suffered to

some extent from the aggregated
rate of return estimates were not very
It should be noted, however, that the rates

data, the internal

different from earlier studies.
depended importantly on the particular assumptions concerned with student
earnings. It is felt that studies of rates of return to education undertaken in
the future should take into account student earnings more so than has been
done in the past.
The results reported in this paper should be taken as an introductory
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of income differences in the Australian Public Service. An exa wage equation explicitly
of
the
the
factors:
sex, ability, experience,
importance
following
considering
marital status, non-university tertiary education and department of employment. The availability of more disaggregated data is a prerequisite to such

investigation

tension of the analysis could take the form of

a

study.

APPENDIX 1

COST OF DEGREE

APPENDIX 2

Assumptions employed on the progress of the part-time graduate employee were:
period of part-time study occupies six years, after which the individual is a

1. The

graduate.
period of part-time study the income received is the
income by age of the non-graduate.

2. For the

same as

the average

3. For the period after graduation, the income received is the same as the average
income by age of the graduate, minus a perceived lower ability factor of 2.5
per cent of earnings.
Assumption 1 could conceivably result in an understatement of part-time income
since in reality a degree could be attained in only five years.
Assumption 3 was employed to take account of the possibility that individuals who

attain their degrees on a part-time basis are perceived to be less able than full-time
graduates. Griliches and Masonls found that a 15 per cent (one standard deviation)
change in ability score adds about 1.5 per cent to income, and Pause17 reports that
for high school graduates differing by a standard deviation in IQ we could expect an
annual income difference of about 4 per cent. The 2.5 per cent adjustment incorporated into this assumption represents a compromise between these two results.

16. Z. Griliches and W. Mason, "Education, Income, and Ability", Journal of
Political Economy, Vol. 80, 1972.
17. J. Hause, "Earnings Profile: Ability and Schooling", Journal of Political
Economy, Vol. 80, 1972.
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