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The economic return on investment in higher education
in England and Wales

by Vera Morris and Adrian Zidemian

In 1968 the General Register Office carried out a survey o f the earnings o f people with certain levels o f 
educational qualification in England and Wales at the request o f the Department o f Education and Science. 
Some o f the statistical results are being published in a special volume o f Statistics of Education. 
This article presents an interpretation o f some o f the data in terms o f the rate o f return to educational 
investment, as a contribution to current discussions on the future provision o f higher education. The 
authors are Vera Morris, Research Officer at the Department o f Education and Science, and Adrian 
Ziderman. Senior Lecturer in Economics at Queen Mary College {University o f London) and part-time 
Economic Consultant to the Department o f Education and Science.

Introduction
Provision of additional education beyond the school 
leaving age is costly, particularly so for all forms of higher 
education; this means that the scale and scope of higher 
education provision should be carefully planned to 
achieve appropriate balances between it and other 
demands on public expenditure, both within the education 
sector and in relation to other sectors of the economy. 
There are several approaches at present available for the 
analysis of this problem. The recent DES Education 
Planning Paper Student Numbers in Higher Education 
in England and Wales, discussed briefly three of these, 
namely: private (student) demand, rates of return on 
educational investment, and manpower requirements 
forecasting; the implications of the private demand 
approach were subsequently developed in detail in the 
Planning Paper. This article, presenting some first results 
of the cost-benefit study of higher educational expendi
tures undertaken by the Planning Branch of the DES, 
concentrates on the second (rate of return) approach and 
can be seen as the second contribution to the unresolved 
question of the appropriate scale for provision of higher 
^ucation.

In recent years, much interest has centred on the 
concept of expenditures on education as a form of 
investment from which benefits accrue in the future, both 
to the individuals receiving the education and to society 
as a whole.

Using discounted cash flow techniques, it is possible 
to estimate the rate of return to society on its investments 
in human capital. What is involved is a systematic 
comparison of the costs of educational provision to the 
community—in terms of the monetary value of the goods 
and services that must be withdrawn from other uses to 
make possible the educational provision—with the 
increase in national production resulting from these 
educational expenditures, as reflected in the earnings 
diflTerentials of those individuals benefiting from this 
extra education; conventionally, the earnings of a cross- 
section of educated people at various ages arc taken as a 
proxy measure of these future lifetime earnings. In this

country, work on estimating the rate of return on educa
tional investment has been seriously limited by a lack 
of the necessary information: national representative 
sample data on the earnings of individuals cross-classified 
by age, sex and education. The existing rates of return 
studies by Henderson-Stewart (Appendix to Blaug, 1965), 
by Blaug, Peston and Ziderman (1967), by Maglen and 
Layard (1970), by Boltomicy and Khanna (1970) and by 
Selby Smith (1970), inevitably based on inadequate data 
sources, arc all too limited either in sample or in coverage 
to be fully satisfactory for use within the whole higher 
education sector. The inclusion of an educational 
quaIifica(ion question in the 1966 Sample Census 
provided the opportunity for the Census organisation to 
collect these data, by means of a follow-up sample survey 
of the earnings of the educationally qualified. The present 
study provides higher education rates of return calcula
tions, relating to a systematic national random sample of 
educated persons; it also presents, for the first time in this 
country, rates of return estimates relating to females. Its 
contribution lies in the application to data of superior 
quality of standard methods for estimating rates of 
return, rather than in breaking new ground methodologi
cally. While it is recognised that these procedures are 
extremely crude, they have been used here in the absence 
of superior methods which, hopefully, will emerge from 
the current spate of academic research directed towards 
these areas.

Although it is not the purpose of the article to debate 
the methodology of educational rates of return calcula
tions (sec Blaug 1965 for a detailed discussion of this) one 
methodological point must be emphasised. In identifying 
the direct economic benefits of education accruing to 
society as a whole with the increased production of 
educated persons, and taking.diflcrcntlal pre-tax earnings 
of the educated as a measure of this increased production, 
the implicit assumption is made that relative wages 
closely conform to relative marginal productivities. While 
recognising that labour market imperfections do exi.st, 
the assumption made here is that the labour market 
remains sufficiently competitive to validate the rates of 
return calculations. Nevertheless, those groups of
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qualified manpoM er working in areas of the labour market 
where earnings are thought to depart too markedly from 
marginal productivities (e.g. teachers) have been excluded 
from the present rates of return analysis; these exclusions 
are discussed in the following section.

Two further preliminary points concerning the use of 
earnings differentials data to measure the benefits to 
society of extra education are appropriate. First, to the 
extent that part of the earnings differentials of the 
educated are the result of such non-educational factors 
as innate ability or family background, to take the whole 
of unadjusted earnings differentials would over-estimate 
the results. This point may be met partially by the adjust
ment of the earnings differentials by a conventional 
procedure to be outlined subsequently. Secondly, the 
effect of taking the increased production of educated 
persons as the measure of the economic gains to society, 
is to under-estimate the yield on investment in education. 
In addition to these direct benefits, there are also the 
consumption benefits and, more important, the consider
able indirect spill-over benefits (or externalities) of 
educational provision, which have not been included 
because of the difficulties of quantification. Indeed, these 
spill-over benefits may be more important for some 
types of education than for others; for example, the 
benefits to society from education taking the form of 
general advances in knowledge may be expected to be 
more significant for PhD’s than for other qualifications. 
It is usually the existence of the latter type of effects that 
makes necessary the use of social cost-benefit analysis 
rather than narrower investment appraisals, for decision 
making on large scale capital projects within the public 
sector. The failure to include these indirect benefits within 
the rates of return calculations renders the present study 
more akin to an investment appraisal than a complete 
social cost-benefit study. Since both the consumption and 
indirect effects may be assumed to be positive, the rates 
of return presented in this article then understate the 
economic returns to society from investing in higher 
education.

The earnings follow-up survey
Calculations of the rate of return on education require 
age-specific earnings data for educational qualifications. 
There are, of course, several sources of earnings data for 
educationally qualified manpower, but they are all of a 
partial nature, for particular occupations or qualifica
tions and collected on different bases.

The 1966 10% Sample Census«f Population included a 
question on educational qualifications, thus giving more 
detailed information on qualified people than had 
previously been available for the country as a whole. 
The General Register Office, on behalf of the DES, 
carried out in April 1968 a postal follow-up earned 
incomes enquiry addressed to a one in ten sub-sample of 
economically active qualified people enumerated in the 
Census for England and Wales (and also, to a small 
sub-sample of unqualified persons—for certain occupa
tional analyses not discussed here). Some 15,000 ques
tionnaires were addressed to qualified people, of whom 
some two-thirds were male: this represented an effective 
sample of 1 per cent of the active stock of qualified 
people covered by the 1966 Census. There was a response 
rate of 70 per cent for men and 66 per cent for women;

a below average response was obtained from the younger, 
probably more mobile, age group. These gross earned 
incomes data for the financial year 1966-67 were then 
linked with Census data on education, sex, age, employ
ment status, occupation and industry. This linkage and 
the subsequent computer analysis was carried out by the 
GRO on behalf of DES, without data relating to indivi
duals needing to be disclosed. Some detailed results of 
this survey are presented in the ‘Survey of Earnings of 
Qualified Manpower in England and Wales 1966-67’. 
in the special series of the DES Statistics o f Education, 
where the incomes data are analysed in terms of three 
broad educational levels (corresponding to qualifications 
at higher degree level, at first degree level and at a level 
somewhat below the first degree). Since the purpose of 
this study is to examine the relationship of costs and 
benefits of expenditure on actual educational courses, 
the incomes data here have been analysed in terms of 
specific higher educational qualifications, and as such are 
not directly comparable with the Statistics o f Education 
presentation.

The present cost-benefit study has concentrated on 
those major higher educational qualifications for which a 
sufficient number of observations were obtained: Higher 
National Certificate (HNC); Higher National Certificate 
with professional qualifications (HNC-PQ), i.e. HNC with 
endorsements formerly obtainable by subsequent part- 
time study qualifying the holder for membership of major 
professional institutions; first degree (BA/BSc); master’s 
degree (MA/MSc) and doctorate (PhD). However, 
certain groups of persons with these qualifications were 
excluded from the analysis, where it was thought that 
extra-educational influences were important in deter
mining earnings levels:

Persons with these educational qualifications may 
possess, in addition, professional qualifications 
not gained in the educational system which might 
be expected both to distort the age-eaming profile 
and involve extra educational costs (direct and 
indirect). Such qualifications usually require both 
additional examinations to be taken and specified 
periods of on-the-job training. Those with addi
tional qualifications in medicine, dentistry, accoun
ting, law, architecture and librarianship were 
removed on these grounds. But those with an HNC 
together with an additional professional qualifica
tion conferring membership or a similar status 
in a professional institution (HNC-PQ) were 
included since these qualifications are usually 
gained within the educational system on a similar 
basis to the HNC.
The second group excluded were those in occupa
tions where significant differences in the extent of 
non-monetary advantages or disadvantages exist. 
On this basis the military, the clergy and school 
teachers were removed.

111. Finally there are differences between the extent of 
monopoly or monopsony power and of adminis
tered pricing in different labour markets. Some of 
the more obvious groups were excluded under i. 
and ii. It was decided not to exclude those in 
public administration, much of which is subject 
to negotiating machinery explicitly taking into
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account the principle of ‘fair comparison* or 
opportunity cost. There are no other major cases 
where the presumption for exclusion was suffi
ciently strong.

The result of selecting the particular qualifications 
listed above and of the foregoing exclusions is to reduce 
the number of observations usable for the analysis 
presented here; in the case of males the effective sample 
was 2,321, about a third of the original response.

Age earnings profiles
The sample was divided by sex and into the five major 
educational qualification groups listed above; the num
bers of females were sufficiently large to justify further 
analysis only in the case of first degree qualifications. 
Within these qualification groups, annual average 
earnings were computed for each age for use in the cost- 
benefit calculations. Employers’ contributions to pension 
funds are not included in the analysis, though they may 
be regarded as part of a person’s remuneration from 
employment. The mean annual earnings figures exclude 
pension income and the earnings of persons ceasing work 
in 1966-67, they include self-employment income and the 
actual earnings of those with breaks in employment, of 
part-time workers and of the unemployed.

Table A shows these mean annual earnings for five- 
yearly age groups. It is the inevitable result of collecting 
earnings data on the basis of qualifications held that 
annual earnings information relating to the educationally 
qualified is not picked up until they have achieved their 
qualification; this applies to the pre-qualification earn
ings of the holders of HNC and HNC-PQ and also to the

student vacation earnings of those with degrees—hence 
the gaps in the table for these early years. The main 
feature of Table A is the fairly close association of mean 
earnings with level of educational qualifications more or 
less consistently for each age group: this supports the 
evidence from the partial data adduced in the studies 
mentioned above. Columns 1 and 7 of the table show 
how these education-specific earnings figures compare 
with earnings of employed persons generally at each age. 
The age-earnings data for men in column 1 were obtained 
from the Department of Health and Social Security and 
relate to a one-half per cent sample of persons registered 
under the National Insurance Act (and, therefore, ine
vitably include a small percentage of persons with the 
educational qualifications shown in the other columns). 
Corresponding estimates of annual earnings for females 
are not available as the DHSS figures do not cover all 
employees. The data in column 7 are 1966-67 estimates of 
annual earnings which were based on Department of 
Employment New Earnings Survey estimates of average 
weekly earnings of female employees in employment in 
Great Britain in September 1968.

For each of these education groups, age-eamings 
profiles are plotted in the charts; the mean earnings 
figures for age groups with five or less observations have 
been omitted. For ease of presentation, data for the 
master’s degree and doctorate have been combined into a 
single higher degree profile because of the relatively few 
observations, particularly for the master’s degree. It is 
clear generally that the profile relating to a higher level 
qualification lies above that corresponding to a lower-level 
one, with differentials widening with age. The university 
degree profiles rise steeply away from the other profiles

Mean annual earnings by age group and qualification, 1966-67
Table A Males and females

Age

1915- 
20 
21 
22
23
24
25—29 
30—34 
35—39 
4 0 -^  
45—49 
50—54 
55—59 
60-64  
65 and over

Overall average

Males Females

All
employees

1

Mean
annual

earnings

433

893

1,096
1,190
1,230
1,239
1,248
1,201
1,127
1,025
1,048

1,120

Educational qualifications

HNC
2

HNC-PQ
3

First degree 
4

Master's degree 
5

Doctorate
6

Mean Mean Mean Mean Mean
No. in annual No. in annual No. in annual No. in annual No. in annual
sample earn sample earn sample earn sample earn sample earn-

ings ings ings ings mgs
£ £ £ £ £

________ 0 0 • • •
• 0 0 ________ • •

1 — 0 I • •

I 7 3 1,112
0

y 88 1,132
• •

•
J y 1,339

i >3 1,209 1 1,325
166 1,386 42 1,510 175 1,555 20 1,566 22 1,648 1

144 1,562 68 1,720 164 2,100 13 2,866 36 2,181
149 1,759 66 2,034 174 2,556 15 2,851 26 2,642
93 1,862 51 2,335 159 3,154 13 3,062 21 3,894
45 1,788 38 2,515 106 3,515 7 3,004 5 3.589
23 2,023 16 2,315 84 3,058 4 4,203 12 3,900
10 1,857 14 2,467 63 3,719 11 3,668 8 3.498
3 2,060 5 1,521 36 4,134 7 3,654 12 5,344
1 2,875 0  9 9  9 17 2,359 2 4,455 5 3,669

707 1.593 305 1 2.017 1,066 2,547 95 2,815 148 2,995|

All
employees

7

First degree 
holders

8

Mean
annual

earnings

Mean 
No. in [annual 
sample j earn

ings 
£

389

563 16 1,017

526

530

1,092
1,355
1,383
1,222
1,767
1.474
1,752
1,867

556

512 153 1,316

• pre-qualification earnings not recorded (see text) . .  no observations vi ^  • c ...
Sources: Earnings Survey for qualified persons; DHSS survey for all male employees; female employees estimated from DE New tamings survey.
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shown, though level of degree seems not to make such a 
m ark^ difference.

On the other hand, the two technological qualification 
profiles are flatter, but possession of a profcssioiial 
qualification clearly enhances annual earnings with 
age. The lower chart confirms that the earnings of female 
first degree holders arc well above those of females 
generally but considerably below those of males with 
the same qualification, a reflection not only of differences 
in occupational and industrial distributions but also of the 
larger proportion of part-time female workers than males 
in the sample.

So much for the newly available earnings data used 
for estimating the benefits of higher education: the rates 
of return calculations themselves can now be discussed.

Rates of return on higher education
To calculate the rates of return to society of investing in 
higher education, the following procedure was adopted: 
furst, the year by year lifetime streams of mean annual 
earnings associated with each educational qualification 
(i.c. the age-earnings data shown for brevity by 5-yearly 
age groups in Table A) were discounted by a series of 
interest rates to obtain a set of gross present values at age 
15 for each earnings stream. Since it is the differentials 
between any two educational qualifications that arc taken 
to measure the economic benefits of the additional 
educational provision, the differences between gross 
present values of each pair of qualifications were obtained 
by subtraction. Second, the average costs of providing 
additional education were similarly discounted. Thirdly, 
net present values were obtained (i.e. gross discounted 
benefits minus discounted costs). It was then possible 
to compare directly the net present values of each 
educational qualification at various discount rates. The 
internal rate of return is equal to that rate of discount 
which sets the net present value of the educational 
qualification equal to zero (or, which equates the present 
values of the benefits with those of the costs); i.e. we solve 
the following expression for i :

=  0
( l+ i);u - i s

Where B, is the earnings differential between any two 
educational qualifications, at age t;
C, is the cost of the additional education and; 
i is the internal rate of return.
These three steps used in estimating the rate of return 

on extra investment in higher education are discussed, in 
turn, in the three sections that follow.

First, however, it is necessary to define the meaning of 
'extra* education in the present context. The most 
meaningful view of the rate of return on extra education 
is the comparison of the benefits (net of costs) of a given 
educational qualification with those of the relevant 
preceding one, i.e. to compute what may be called 'incre- 
mentar rates of return. As the 1966 Sample Census did 
not collect information on lower level educational

qualifications held, no suitable sampling frame was 
available from the Census for the collection of age- 
specific earnings information relating to the Ordinary 
National Certificate (ONC) and the GCE ‘A’ level which 
is required for computing incremental rates of return to 
investment in the HNC and first degrees respectively. Less 
than satisfactory alternative estimates of these profiles 
were adopted. For the male and female *A’ level profiles, 
salary scales of the Executive Class of the Civil Service 
(for which ‘A’ level forms a normal entry requirement) 
were used, assuming representative promotion patterns, 
based on CSD data, within the Executive class. The ONC 
profile was based on data collected by the Higher 
Education Research Unit (LSE) relating to ONC holders 
in the electrical engineering industry. Whilst the industry- 
specific ONC data used may constitute a fairly realistic 
estimate of ONC earnings generally, female *A* level 
earnings are clearly over-estimated, given the existence of 
equal pay in the Civil Service and the rather lower level 
occupations that females with 'A* levels are likely to 
hold in the country.

In view of the unsatisfactory nature of the profiles used 
in computing some of the incremental rates of return, a 
second type of comparison was made: the ‘base-line’ 
comparison. Here the rales of return relate to the cumu
lative differential benefits (net of costs) of each education
al qualification over the lifetime earnings of unqualified 
school leavers at age 15. The age-earnings profiles for 
males and females generally, shown in Table A for 
comparative purposes and including a percentage of the 
educationally qualified, were used as a proxy measure 
of the base-line earnings profile of those without educa
tional qualifications.

The benefits
To estimate the benefits associated with these educational 
qualifications, the GRO was asked to make certain 
corrections to the age-eamings profiles data prior to 
discounting:

i. Pre-qualification earnings: These earnings rep
resent additional resources available to society and 
arc particularly important in the case of the HNC 
and HNC-PQ qualifications gained during full
time employment, by part-time and evening study. 
The earnings of those with the preceding, lower- 
level qualifications were taken as estimates of 
these earnings. The pre-qualification earnings of 
full-time students were assumed to accrue mainly 
from vacation earnings for undergraduates and 
from tutorial and other earnings for post-graduate 
students. An average annual figure of £80 was 
taken for both; this figure is less well documented 
for post-graduates but a considerably higher 
estimated figure would make little difference to the 
final rale of return estimates. These estimates of 
pre-qualification earnings were added to the 
earnings profiles for the relevant years.

ii. Activity: The age-earnings profiles were corrected 
for the probability of non-participation in the 
labour force, which is particularly high for fe
males. Differential activity rates for educational 
qualifications at different levels were obtained 
from the 1966 Sample Census. The overall effect of 
these activity rate corrections is to reduce the
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expected benefits from higher education; particu
larly so for females.
Unemployment: The earnings profiles derived from 
the follow-‘Up survey were implicitly corrected for 
the probability of unemployment (and part-time 
employment) by the inclusion of actual earnings of 
all those who were economically active. The base
line profile from the DHSS for males contained a 
similar automatic correction. In deriving the 
female base-line earnings profile, an allowance 
was made for unemployment at the national 
average female unemployment rate. The unem
ployment correction for the ‘A’ level and ONC 
profiles used a rate of one-half the national 
average, on the assumption that the probability of 
unemployment is somewhat lower for these 
educated groups than for workers generally.
Survival: The earnings profiles were corrected 
downwards to allow for the probability of survival 
at each age. Mean annual earnings were multiplied 
by a survival factor from GRO life-expectancy 
tables; separate rates were obtained for the 
qualified, derived from differences between survival 
rates for qualified and unqualified in an earlier 
Census. As the survival rates are high except in the 
later years which are affected by discounting 
anyway, the survival correction had minimal 
effects on the overall results.

Present values of these corrected age-earnings profiles 
were then obtained. To calculate the present values of 
these benefits streams (gross of costs), the corrected 
earnings streams were summed over the ages 15-69 years, 
for each educational qualification, after discounting the 
mean annual data at rates ranging from 0 to 16 per cent. 
These gross present values are shown in Table B.

With a zero rate of discount, the difference between 
the highest and lowest lifetime earnings associated with 
the different levels of education is about £77,000. The 
effect of raising the discount rate is not only to narrow the 
differences in gross present values between qualifications

to about £9,500 at a 6 per cent rate of discount and less 
than £2,000 at 16 per cent but also to change the ordering 
of the qualifications.

Differential gross present v^lue figures for direct use 
in the incremental and base-line comparisons discussed 
above, were obtained by subtraction: these are shown in 
Appendix Table I. Since the analysis is concerned, not 
with gross differential present values, but present values 
net of costs, the next section discusses the second step in 
the calculations: the resource cost estimates.

The resource costs
Total resource costs of educational provision include 
direct expenditures on education (recurrent and capital) 
plus an imputed value for the output lost because students 
are not in the labour force. Educational expenditures, 
such as those on student ^ants, which represent transfers 
of income from one section of society to another rather 
than resource costs, are excluded from the cost estimates.

For computing incremental rates of return, each 
educational qualification is costed separately. For pur
poses of the base-line comparison with those with no 
qualification, total cumulative costs of educational 
provision from age 15 are estimated. These are based on 
the most representative educational route for each 
qualification. Degree qualifications are costed on the 
basis of continuous full-time study through school and 
university (it is assumed that 4 ‘O’ level passes are 
required for ‘A’ level work and 3 ‘A’ level passes qualify 
for entry to a university first degree); masters and doc
torates are treated as alternatives after the first degree, not 
as consecutive stages. For part-time technical qualifica
tions, it fs assumed that all ONC students leave school at 
age 16, with ‘O’ level qualifications, thence going on to 
part-time day and evening study.

Institutional recurrent and capital costs of each 
qualification are given in Table C and are derived from 
internal DES sources; they relate in the main to 1967-68 
and have been adjusted downwards by appropriate indices 
to 1966-67 prices before discounting. The alternative

Gross present values at age 15 of the benefits associated with each educational qualification at
various discount rates, 1966-67

Table B

Mean life-time earnings (£) discounted at:

qualifications
0 per cent 4 per cent 6 per cent 8 per cent 10 per cent 12 percent 16 per cent

Mates
No qualification .. 49,820 19,836 13,532 10,071 7,713 6,111 4,172
‘A’ l e v e l ................................................ 68,904 24,035 15,720 10,887 7,894 5,945 3,688
ONC ................................................ 59,813 21,998 14.842 10,562 7,903 6,133 4,021
HNC ................................................ 78,740 27,766 18,396 12,928 9,550 7,337 4,730
H N C -P Q ................................................ 87,759 31,344 20,660 14.396 10,530 8,012 5,081
First degree 
Master’s degree

117,704 36,661 22.516 14,620 9.960 7,069 3,921
123,215 37,939 22,999 14,682 9,803 6,802 3,592

Doctorate .. 127,014 37,937 22,618 14,194 9,321 6,365 3,265

Females
No qualification .................................... 13,190 6,874 .5,285 4,256 3,546 3,031 2,334
‘A’ l e v e l ................................................ 31,477 11,664 7,864 5,612 4,200 3,266 2,155
First degree .................................... 42,173 14.647 9,513 6,524 4,683 3,490 2,109

Sources: Derived from Earnings Survey (except: no qualification, ‘A’ level and ONC—see text).
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‘A’ level (3 passes)., 
ONC(c)
HNC (c) ..
HNC-PQ(c)
First degree (d) 
Msster's degree (d) 
Doctonte (d)

♦  ^ •  #

Average annual Recurrent qualification
— A &

recurrent costs per Total capital costs
unit costs successful student

1 2 3 4 5 6
Capital costs Capital

qualificationExcluding Including Excluding Including per new
research research research research student place

(a)
costs per 
succes^ul

student (aXb)

} l5 5 }  >«
188
196

188
196

56
58

^ 239 239 744 744 771 195
90 91 273 111 528 129

118 123 355 371 111 177
139 145 491 513 111 208
459 694 1,477 2,234 2.408 626

}  1.385 2.412 3,691 3,538 761
V905 3,507 5,365 3,538 1,107

Source: DES date; for annual spread of figures in columns 3 and 4 see Appendix Tables 2 and 3.
(a) Excludes capital cost of residential provision. Figures for school and technological qualifications relate (o 1968-69. 

Annual renul mulltpli^ by effective length of course.
Estimated on a 10-hours per week basts of one day and one evening attendance.
Average cost for all subjects except medicine, dentistry, agriculture, veterinary science, forestry, architecture, other 

studies and education (A.T.O. expenditure).

recurrent cost estimates include and exclude research, a 
distinction important only for degree qualifications; 
this reflects the debate on whether or not a lecturer’s 
private research and reading is a necessary part of teach
ing. Alternative cost estimates are computed to test the 
sensitivity of the final cost calculations—and rates of 
return estimates—to the importance of this distinction. 
Expenditure on research supported by external grants 
is excluded from these figures.

Average annual recurrent costs for each qualification 
(unit costs) are shown in columns I and 2. These annual

unit costs are adjusted for failure, wastage, repeats 
and average length of course to provide (in columns 3 and 
4) average recurrent cost estimates per successful student. 
Capital costs per qualification (shown in column 6) are 
derived from estimated capital costs per new student 
place (column 5) converted to an annual rental figure by 
annuitising at 8 per cent over th6 assumed life of 60 years. 
No separate estimates are made for capital costs excluding 
research.

The final cost estimates used for discounting are shown 
in Table D, giving both total costs per qualification (for

Total institutional expenditure on educational qualifications, 1967-68

Table D

Total cost (£) per successful candidate (including capital costs)*

qualifications Costs, excluding research

Full-time education
‘O' level (4 passes) 
‘A* level (3 passes) 
First degree 
Master's degree 
Doctorate

Part-time technical education
'O' level (3 passes) . ,
O N C ........................
H N C ........................
HNC-PQ

Costs, including research

1 Cost of 
1 qualification

Cumulative cost 
from age 15

Costs of 
qualification

Cumulative cost 
from age 15

254 254 254 254
939 1,193 939 1.193

2.103 3,296 2,860 4,05i
3,173 6,469 4,452 8,505
4.614t 7.910 6.472t 10,525

244 244 244 244
1 402 646 406 650

532 1,178 548 1.198
1 699 1,878 721 1.919

Source: Appendix Tables 2 and 3 
ucluding transfer expenditure.
Doctorate qualification costed from first degree.
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Table E
Alternative estimates of rates of return to society from investment in education, 1966^S7

Percentages

•  • •  %

»  «

Males
Incremental comparison 

‘A’ level/non-qualified 
ONC/non-qualified 
HNC/ONC .. 
HNC-PQ/HNC 
First degrec/‘A’ level.. 
Master’s/first degree .. 
Doctorate/first degree

BasC’Une comparison 
"A' level/non>qua!i(ied
ONC/non-qualificd ..
HNC/non*qualified ..
HNC-PQ/non-qualified
First degree/non-qualified
Master’s degree/non-qualified
Doctorate/non-qualified

Females
First degree/non-qualified 
First degreeA’A’ level..

•  #

4  ♦

With no ability adjustment With ability adjustment'

Excluding 
research costs

Including 
research costs

Excluding 
research costs

Including 
research costsm

1 2 3 4

7-7 7-6 6-9 6*9
7-9 7-9 70 70

> 2 0 0 > 2 0 0 > 2 0 0 > 200
200 200 16-0 160
121 10-8 104 9-2
2-6 1-2 0-8 <  0-0
2-6 1*6 0-7 <  0 0

7*7 7-7 6-9 6-9
7-9 79 70 70

14-4 14-3 121 121
157 15-5 12-8 12'8
100 9-5 8-9 81
8-6 7-6 7*2 6-2
7-6 6-5 6-4 5-6

7-9 7-4 6-4 5-8
6-5t 5*4t 4-9 3-8

* Benefits have been adjusted for ability by reducing the mean annual earnings by one-third, 
t  Under-estimates (see text).

the incremental comparisons) and total cumulative costs 
from age 15 (for the base-line comparisons). The present 
values of these resource costs, discounted at different 
rates (but not shown separately here), are subtracted 
from the present values of the gross benefits to give net 
present values of investing in education—from which 
internal rates of return are derived.

No explicit cost estimates of output forgone have been 
given; this is to avoid double counting. Since these 
indirect resource costs are estimated by taking the
earnings of persons with the preceding lower qualifica

lf<tion, earnings forgone are automatically allowed for when 
calculating the differential benefits of one educational 
qualification over another, by subtraction.
The rates o f return
The gross present values of the differential benefits and 
of the costs of each qualification are now brought to
gether to derive net present values, at each discount rate. 
These net differential present values of each educational 
qualification are piesented in Appendix Table 4 (with 
costs excluding research expenditures) and Appendix 
Table 5 (costs including research). The internal rate of 
return is equal to that rate of discount which equates 
present values of benefits and costs, i.e. that rate which 
makes the present value of the benefits (net of costs) equal 
to zero.

Alternative estimates of the rate of return to society on 
investment in education are presented in Table E. The 
outstanding features of the table are the low rates of 
return for post-graduate qualifications (the high costs of 
which are not sufficiently offset by the extra earnings) 
and the very high rates of return to HNC and HNC-PQ 
qualifications (the low earnings being more than compen
sated by small expenditure costs and earnings forgone). 
However, the new taught masters’ degrees offered by 
many universities and the more stringent entry require
ments for the main professional qualifications may mean 
that the rates of return shown for masters’ degrees and 
HNC-PQ are under-estimates. Comparatively high rates 
of return for first degrees are shown for males, though not 
for females (because of the effects of such factors as part- 
time working and lower participation). However, the 
female rates shown in the incremental comparisons are 
artificially depressed by the use of unreliably hfgh ‘A’ 
level earnings estimates, though the use of better *A* 
level data would be unlikely to raise the-rate of return 
much closer to the male level.

Therefore, the rate of return on any particular educa
tional investment will lie between the two rates of dis
count where the net present value of the benefits turns 
from positive to negative. For those cases where net 
present values have not turned negative even at the 
highest rates of discount shown in the table, the rates of 
return have been estimated by graphical extrapolation.

As discussed above, two types of rates of return are 
shown in the table: firstly incremental rates of return, 
which measure the difference in net benefits to society 
of investing resources in one educational qualification 
over the preceding stage. Because of the generally unsatis
factory nature of the data relating to lower level (ONC 
and ‘A’ level) qualifications, a second alternative set of 
rates of return is provided, relating to no educational 
qualification. However, comparisons of adjacent educa
tional qualifications seem of more relevance for decisions 
to expand the educational system, than are comparisons 
of educational qualifications of various levels from the
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common base of zero or minimum educational provision 
after compulsory school leaving age.

So far the discussion of Table E has implied that all 
the differential earnings associated with extra education 
result from educational provision. Clearly, howeve^ 
the higher lifetime earnings of the educated arc assfKiated 
with a number of other causal variables such as family 
background and native ability. Multi-variatc analysis 
and cohort studies may help in examining these issues, 
but it is still extremely difficult to disentangle cause and 
effect here and the available, mainly American, studies 
have done so only imperfectly. Alternative cstiinatcs of 
the fraction of the earnings differentials of the cducMcd 
actually due to education range from 0*6 to 0T5. I he 
most frequently adopted has been 0 66; m the absence 
of any comparable estimate for Britain, the latter figure 
has been used to test the sensitivity of the rate of return 
results (though a more elaborate sensitivity test might 
apply differential adjustment fractions to the various 
educational qualifications). The effect of applying this 
sensitivity adjustment is shown in columns 3 and 4: 
clearly, all rates of return arc reduced, arc drawn closer 
together and the research cost dislincuon becomes less
important.

The earnings figures used in computing rates of return 
in Table E relate to a cross-section of individuals at a 
single point in time; real average earnings, however, may 
be expected to rise over time. If it can be assumed that all 
earnings rise by the same annual percentage rate, thus 
widening absolute income differentials, the rates of return 
estimates shown in Table E may be roughly adjusted for 
this secular growth in earnings by adding on any assumed 
average rate of growth in earnings. (Sec Blaug, Pcston 
and Ziderman, p. 62-3.)

A range of alternative rates of return to education arc 
shown in the table, depending upon sensitivity assump
tions and type of cost estimates made. The most realistic 
view of rates of return to society arc the incremental rates 
shown in column (3), excluding research costs, and adjus
ted for ability. These arc shown below, with the addition 
of a conservative 2 per cent growth adjustment.

Males:

Females

HNC
HNC, with professional 

qualification 
First degree 
Master’s degree 
Doctorate 
First degree

over 20-0 per cent

180 percent 
12-4 per cent 
2-8 per cent 
2*7 percent 
6*9 percent

Some points of caution arc necessary in interpretmg 
these estimates. They arc rates of return to society as 
distinct from returns to particular individuals from 
undertaking extra education (private rates of return); 
they do not include any allowance for the positive con
sumption and externality effects; they arc average rates 
of return based on the benefits from past expenditures on 
education rather than the marginal rates of return more 
relevant for decisions on future educational investment. 
Although not inconsistent with the results of other studies, 
no great precision can be attached to any particular 
figure, given the nature of the method used—they can 
only be taken as broad indications of the magnitude of 
economic returns to higher education; furthermore, these 
purely economic aspects of education arc not necessarily 
the most important.

Work is currently under way on subject and occupa
tional breakdowns. The 1 percent incomes follow-up of 
all persons enumerated in the 1971 Census, together with 
extra educational detail (distinguishing ‘A’ levels and the 
ONC) should permit improved estimates of rates of 
return and indicate any changes in magnitude since 1966.
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APPENDIX

ComparisoDS of gross present values at age 15 of benefits between educational levels at various
discount rates (£). 1966-67

Table 1

—  •
4 * , 

♦  «

•*

* . «
t  ♦

• t o j -

ri'

0 per cent 4 per cent 6 per cent 8 per cent 10percent ' 12 per cent 16 per cent

Males
Incremenlal comparison

1
1

‘A* levels/non-qualified .. 19,084 4,199 2,188 816 181 —166 —484
ONC/non-qualified 9,993 2,162 1,310 491 190 22 —151
HNC/ONC ......................... 18,927 5,768 3,554 2,366 1,647 1,204 709
HNC-PQ ......................... 9,019 3,578 2,264 1.468 980 675 351
First degree/*A’ levels 48,800 12,626 6,796 3,733 1 2,066 1,124 1 233
Master’s/first degree 5,511 1,276 483 62 -1 5 7 —267 —329
Doctorate/first degree 9,310 1,276 102 ~426 —639 1 —704 —656

Base-line comparison 1
‘A’ levels/non-qualified 19,084 4,199 2,188 816 181 —166 —484
ONC/non-qualified 9,993 2,162 1,310 491 190 22 —151
HNC/non-qualified .. 28,920 7,930 4,864 2,857 1,837 1,226 558
HNC (prof qual)/non-qualified . . 37,939 11,508 7,128 4,325 2,817 1,901 909
First degree/non-qualified 
Master’s degrec/non-qualified ..

67,884 16,884 8,984 4,549 2,247 958 —251
73,395 (8,101 9,467 4,611 2,090 691 i  —580

Doctorate/non-qualificd .. 77,194 18,101 9,086 4.123 1,608 254 —907
Females

First degree/non-qualified 28,983 7,773 4,228 2,268 1,137 459 —225
First degree/‘A’ levels 10,696 2,983 1,649 1 912 483 224 1 — 46

Source: Derived from Earnings Survey (except: no qualification, ‘A’ level and ONC—see text),

Build-up of cumulative recurrent costs (£) per successful student in part-time technical education by
qualifications, 1967-68

(a) Based on full-time school attendance as the most representive course.

122

Toul cunni

Source:

(a) A «rag
U1(

(b) Ewlud-
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cent cent

BoUd-vp of cumalatiTe recnrreot costs (£) per successful student in fnU-time education by qualification, 1967-68(a)
Table 3

(a)

(b)

Average cost for all subjects except medicine, 
and education (A.T.O. expenditure).

Excludes capital cost of residential provision.

Table 4

costs (excluding 
tes (£). 1966-67

0 per cent

Malta
Incremental comparison

'A' level'non-qualified 17,950
ONC non-qualiAed......................... 9,382
H N C O N C .................................... 18,424
HNC-PQHNC ......................... 8,358
First degree ‘A’ level......................... 46,802
Master's first degree......................... 2.496
Doctorate, first degree 4,927

Base-Une comparison
‘A'level non-qualified 17.950
ONC non-qualified......................... 9.382
HNC non-qualified......................... 27.806
HNC-PQ non-qualified 36,164
First d^ree non-qualified 64.750
Master’s degree non-quaiified 67.246
Doctorate non-quolified 69.678

Females
First degree non-qualified . . 25,849
First degree;’A* level......................... 8,697

cent

3.158 
1,596 
5,346 
3,077 

10,981 
-  972 
-1.928

3,158
1,596
6.942

10,019
14.138
13.167
12.210

5,086
1.338

cent

1,188
764

3,167
1,827
5,299
1,465
2.621

1,188 
764 

3,931 
5.758 
6 486 
5.021 
3.835

1 730 
152

Survey

8 cent

‘ 144 
- 36
2,011 
1,084 
2,368 
1.632 
2.799

10 per cent 12 percent 16 percent

— 743 — 1,005 — 1.308
— 318 — 469 — 612

1.319 902 451
643 379 1 119
820 — 726

— 1,634 — 1,558 -1 ,322
—2,690 —2,482 —2,002

— 743 — 1,005 —1,308
— 318 — 469 — 612

I.OOl 433 — 161
1,644 812 — 42

76 — 1.072 -2 ,033
-1 ,558 —2.630 —3.355
—2,614 —3,555 -4 ,035

—I 034 —1.571 —2.007
— 763 — 917 1 —1,007

. . i  ■
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Comparisons of present values at age 15 of benefits net of costs (including research) between
educational levels at various discount rates (£), 1966*67

Table 5

Males
Incremental comparison 

‘A’ Icvel/non-qualified 
ONC'non-qualified 
HNC. ONC .. 
HNC-PQ/HNC 
First degree/* A’ level 
Master’s/first degree 
Doctorate/firsl degree

Base-line comparison 
‘A’ level/non-quallfied 
ONCnon-qualified .. 
HNC/non-qualified .. 
HNC-PQ/non-qualified 
First degree,non-qualified 
Master’s degree/non-qualified 
Doctorate/non*qualified

Finales
First degree/non-qualified 
First degree/*A’ level..

•  #

percent 4 per cent 6 per cent 8 per cent 10 per cent 12 per cent 16 percer

17,950 3,158 1,188 — 144 — 743 —1,005 —1,308
9,278 1.592 1 761 — 40 — 322 — 473 — 614

18,410 5,335 3,156 2,000 1,310 893 444
8,338 ' 3,062 1,814 1,073 633 370 113

46,084 10,392 4.763 1,880 373 1 — 425 —1,079
1.282 —1,876 —2,250 —2,314 —2,229 ' —2,078 -1,723
3,163 —3,218 —3,760 —3,754 —3,516 —3,198 —2,546

17,950 3.158 1,188 — 144 — 743 —1,005 —1,308
9,378 1,592 761 — 40 — 322 — 473 — 614

27.788 6,927 3,917 1,960 988 420 — 170
36,126 9,989 5.731 3,033 1,621 790 — 57
64,034 13,549 5,951 1,735 — 370 —1.481 —2,384
65,315 11,673 3,700 — 579 —2,599 —3,558 -4.109
67,196 10,331 2,191 —2,019 —3,886 —4,678 —4,932

25,133 4,497 1,195 — 546 —1,480 —1,980 —2,361
7,974 749 1 — 384 — 941 -1,210 1 —1,325 —1,360

Earnings
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