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* In recent years, economists have been turning their exploratory energles in
increasing measure towards investment in human beirigs; such as formal educa-
tion, post—school training, health fmxgratlon -and information. Of these,education
and’ training have:received most:attention. /Rates:of return on such-investment
have been estimated, and its contribution to.ithe .econorhic growth of various
countries assessed, ths accounting for part of the hitherto “unexplained residual”.

This article is concerned with the contribution of the increase of education and
training to the growth. of nationial income-in the UK over the decade 19511961
Estimates for the UK as'well as for seven other West-European countries and the
USA have alréady been made by E. . Denison (1967). The approach used differs
from that already adopted by T. W. Schultz (1961) in respect, of the USA.
Variants of bothrmethods areapplied-in this study in respect.of the UK, and it is
shown that they give different results because theymtasure different things. -

Both methods involve the cla551fy1ng of labour by level of formal educatlon!
multiplying the increments in labour of different education levels by certain
weights and adding the products, but they.differ. as to,the type of weights used.
The weights used in the Schultz method are rental values arrived at by multlplymg :
the stock of human capital:necessary for bringing a person upto certain:levels of
education by their ‘internal rates of réturn. The weights associated with Denison
(1962,1967) are the differences between the average earnings of occupied persons
with given levels of education, and the average. eamlngs they would have achleved
if they had no formal education. e g Sy . o

In measuring the effect of the increase in the quahty of labour on “economic
performance, authors® have applied variants of one or the other of these methods

oL ol K f

" 1..The author is grateful to Professor- M. Blaug of the Umvcrsxty of London Instltutc of Edu—
cation, and to Dr. Ruth Klinov-Malul of the Hebrew University, Jerusalem, for helpful comments
on carlier drafts of this paper..He has-also benefited from discussions with Dr.W. Black of the
Queen’s University of Belfast, and Dr G. Psacharopoulos, of the ngher Educatlon Rescarch Umt,
London School of Ecoriomics. * et : -

2. The first method has been' apphed by Harbcrgcr and Sclowsky 1966) and by Hings et al. (1970)

the second by Griliches (1963) and Psacharopoulos (1969). SO .
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without being precise as to what was measured. Though M. J.. Bowman (1964)
has very ably compared various aspects of the or1g1nal contributions of Schultz
and Denison, some further discussion dsicalled for. J, rc -t; iy %V 1y me
This paper begins with a simplified model” whlch ‘will help in 1nterpret1ng
and comparing these methods. It will be shown!that if we accept the theofy.that
on-the-j 6b training has an opportunity cost, then the first method, to be called
the “rate of return” method, could be said to measure, to an approximation, the
contribution of the increase of formal education to growth. The second method,
to be referred to as the “earnings” method, will then be seen to give an under;
estimate of the combined effect of both formal education and on-the-job tralmng
If, however, we discarded the opportunity cost theory of on-the-job training and
assumed that the observed earnings profiles are due to costless learning, then formal
education is the only investment to be reckoned with, and we should have two
fivalimethods’ for meaSurmg the contribution of the increase in formal education
to- growth”the carnings” «methodsgiving, underinormal circumstances; by far
the higher estimate. It could'be shown that this'method i to-be pieferred as being
miich’ the more accurate: It has; incidentally; the advaritage of requiring a smaller
affcurt of data. We shall adopt ‘the opportunity;cost theory of training without
discussing the' wnierits of nval explanations of €arnings profiles, e.g. Lydall’s (1961)
theory that earnmg patterns reflect the growth of abilities with age and experience,
aid“Ariow’s (1962) learniing’ by doing.It willithen be’shown how the:accuracy
of ‘thé” two. miethods is aﬁ'ected’ by changes in the number of entrants into the
labour* force’ andjin thé mtensny of on-the-job tfaining, and.1by the rate: of
detenoratlon of human capltal B A B S R R
*'In the setond part of the papér the two methods-are: apphed to the UK inthe
penod 1951 Lig61t ‘Thistwil ‘bring out thé problems of measirement peculiar to
such enqumes *One particular. dxfﬁculty is. that.they require knowledge of the
earnirigs” ‘of -workers ' who haverhad. nio formal education., There are-few such
wotkersin the' UK and records of their earnings are.not available. Herice we apply
‘earfing’ ‘fatios borrowed from the USA-"We had to make othier assumptions where
datd are lacking, e.g:; the proportion- «of the difference in earnings between workers
of different educatlon levels that is ‘due to difference in-ability- -~ - (.0 ;-
Ony the varlous ‘assumiptionsimade, -and subject to the- quahﬁcatlons detailed in
thie papet; it is fourid: that the increase in:full-timeformal education alone con-
trxbuted between 10 and 14 per cent of the increase,in national income, and
‘ n-the-_)ob trainirig between: 7land 10 per cent; a1 4w T St
R ST I T S I T T O R & U S R P A
Measuring the contribution of human capital to growth v
The i mcrease ifrnational income due;to'an ‘increase in human capltal between
tWo' years' is measured by Ziwi(bi=a,), where'a; ‘and b;.are- the numbers of
occupled persons of educatlox} level li‘in jéars 1° and 2 respectlvely, -and w, is a
wexght reﬂectmg the retufns 6 hurian capital crried by labour of educatién
leveli.- It is the wexghts w; which differ as between the eammgs "'miethod and
the “rate of return” method R O A D
J
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.On-the:“earnings”, method w.= ziz=2}; where. z; is the average edrnifgs of
occupled persons of education Jevel i i in’the base year, and 2 the average: earnings
they would have received.if they-had no formal educition: ninl i st sty
+i It should be noted that, .in view .of the process of selection whereby people of
lugher abllmes tend to receive more formal education, we expect that 2} >z, 2,
being the average earnings' of workeis" with! no formal ‘education; and we' Ay -
therefore write w; = z;~—2) = a; éz =z ) where 0< a.; <1 isa correction factor
for differential ablhty Estimates, of the a’s are not. avallable even for, countries
where there are occupied persons ' who lack formal educatlon However, estlmatcs
of the correction factor fP or differential ability between prlmary, secondary, and
higher educatlon are available i in respect of the, USA T R T T I

. The- contrlbutlon to the i mcrease in natlonal 1ncome, 2w o(b;=a;),.whether
calcu]ated by the “earnings” method or by;the ‘rate of return ,.method could be
split into two parts as follows:% - ASErn e e,

' 1 t
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_ " The ﬁrst term on ‘the rlght hand srde of (1) measures s the eﬂ'ect of maintaining
the relative distribution of the labour.force by.education level; the second+term
measures the effect of changes in the relative distribution of the labour force by
education level.. Similar i mterpretatlons apply to-thie two terms on the- rlght hand

Slde Of(Z) P ST ¢
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. oy e C g
: Becker (1964) pp 79—88 124—127, Dcruson (1964) pp 86—-100 .and (1967) pp 83—84, Morgan
and David (1963). ; , !

4CP Sclowsky(1969)p451 T e LTZARPY O _',r,f((- AEEEE BRI ST e}
: 5B0wman(1964)p 452 - 7 RAPRAV I EERIE R TR 2T e R O

6. It is important to note that if our sole | purpose is to estimate the eEect of a change in the
telative distribution of the labour force by education level by the 'earnings”. method, we do not
need to know the éarnings of uneducated labour,. nor the correction coefficient for ability differ-
ential between-them and labour of the: lowest education level. Th1s is of partlcular importance in
a country " ‘where such data are not : available. See Bowman (1964).p. 461 This can easily be verified
by wrmng i the second term of the right hand side of equation (1) or (2):

L '-wa

Wil Bi(z,~—= ~1), where 'B,, is the adjusrmcnt coeﬁ'xaent fot d1ﬂ'erent1al ablhry between
the hth and (h-1)th education levels. o
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o In thc ‘rate of return” method we calculate W, = f ,r.C where r,is the internal
totaLsocxal rate of returri to investing in'the lowest i levels'of education;? C, the
investment in formal éducationtcalculated by compounding ‘the socxal costs
(wlnch mclude ‘both d1rect costs of teachmg as well as mdlrect costs, that; is

r.“ v I} R z
.

forgone earnmgs) to the endsof the ‘education penod f I/ [I-}—(I —{—r) ;]

that'is the correctlon for the finiteness of worklng life, whose length for ediication
levél'i is'ny yeafs: As my s large f ;is approxxmately umty and we could wrlte,as
an approximation i; = r,C,! : R T
“To ‘calculate «r, e need the stream' of returns over workmg life -z;,— zq,
where ¢t is age. (Notc that the %; referred to on page 75'is the average of the z;1
welghted by, the reSpective age groups of ‘occupied persons of edcational leGelz
in the base year). It *will be’noted that z;,—2',, can also be expressed as
a,,(z,, Z,.) Where z;, is the average earning of uneducated ‘workers' ¢’ years
old; and a,, is the correspondmg correction for differential ability. Of course
a ;, need not be the same for all t, and as estimates of a;, are even more difficult
to come by than. eétlmates of a7, all a}, are usually taken to-be equal 8.
The'stream 2,,— 21, is affected by on-the-job training, on, whlch suchcta few
words will be said here. Training may be either general, in the sensé that it increases
the productlwty of a worker elsewhere as much in the firm giving the training,
or, specific, if it increases his productivity in that firm only.” Under- ‘perfectly
competitive conditions, the firm charges the worker for his general training. The
reduction in the worker’s earnings is an investment on which he will get a rate of
return assumed equal to the social raté of return on his formal education, r,. A
firm 'may charge the worker for part of his specific training, and-in this case the
worker is assumed to get the same rate of return r,. Training is miore intensive
at the beginning of the working life but diminishes w1th age. Hence earnings are
at:first lower, theii higher than. they would be without on-thé-job* training.
Human capital due to both formal education-and trammg is subJect to detenora—
tion which' generally{causes earnings to fall later inlife.® » e
«The question arises, what shape the stream. of returns to i Ievels of education
would have in the absence of on-the-job training 2 There are probably no occupied
persons who get, noItrammg throughout their working lives, though'some may
work for long spells at dead-end jobs. Heénce the question cinnot be ‘answered
from empirical observation. It may, however, be plausibly assumed that the
stream 0 returns Would risc at first owmg to psycho—physmloglcal development

+

Epa ey L : . st

Pt “For- computatxon {)rocedure, see Blaug (1965) and Blaug, Presion and Ziderman® (1967)

8. However; ‘Hirles-et als (1970) apply different correction, factors baséd on Morgat and David
(1963) to-agés 18-34-and 35-74. These, however, relate to d1ffercntlal ability of wotkers of primary
‘education level and upwards. ‘No correctlon faccors ate apphed as between pnmary educatxon
and no education. | A} ’

9. See Becker (1964) pp-18.4F Both Becker (1964, Pp- 45—47) and Mincer (1970, pp 14-1 s) show

‘that the opportunity cost theory of on-the-job training is not mcompatlblc w1th psychologlcal
theories of learning.

P
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occurring early.in life; then décline through- obsclescénce of theistock of educa-
tion arid, i old age, to fall in productivity andworking, hours as ivell 12 However,
the hypotheucal stream.- oﬁremrns in the ‘absence of on-~theljobr training would be
miuch flatter.than-ithe series z.i 208 'andlit: Wlll be: represented by ;Cyras,an
approximation. .av .t breg SHdue « L hoks Lo b i e it el e dmir
~-It shouldbe noted: that to: the extent.that firms! ipay for.and gét the benefit-of
the specific training of their..employees,!the :series»2,:dSes. not Tepréseht. the
margmal productivity of labour of educatlon level i, the expressioh Z'w,a,
=1 Z(z;—z,")a; as.used in'the “earnings” *inethod will thderstate the contribution
of formal, education and on-the-Job training to- natlonal income..Thesé rescrva-
tions, however, do not- affect the“rate of returfi’”’ meéthod. r..;z. 1y L entl ol s
Havmg associated the “rate of retutn’l-method with' formal educatlon and:the

“earnings”’ method with. the combination-of both formal education and bn:the-job
training, let.us investigate more.closely. what:these .two'methods-measure: W2
start by comparing theé:contributiof] to national income in the base year-Zw. idyas
calculated by the.two' methods.: Insorder' toiconcentrate on: essentials;lét.us use
a:simple model. Assume there aie 'three.stages-in wotking life; each-lasting.one
périod: stage 1«during which formal education is feceived, if at. all stage 3, during
which school graduates énter the labout force and.are subjectéd to general on-the-
job training,and lastly. stage 3, Wwhen.they.continue to 'work.without;receiving
any further:training. Persons’iwithrnol formalreducatlon work:.dirring:all three
stages, but get.no ‘on-the-jobr trainihg:'Educated.p persons join tHe:labour:force;at
the constant rate of n. workersper period:sand leave it at thelend.of stage 3./The
cost of formal education per person, assumed to cosist solelyof forgone eirnings;
is C. We rule out differential-ability and deteriorationof huntan capital: Earriirigs
received by educated labour: exceed: those of uneducated labolir:by ‘yy. in‘stage's
and: y2 in stage 3: The.rate of return-r,assumed the same for. both formal educatlon

and on—the—Job trammg 1s glve byh, = 1 )+”i}'2’ e fdit 1 o

I-Er .,(1+r)2 ST BN AT T

. . . . . d d L ITR DY .E"‘

education, d per worker per period is given by C = T+(~T) Put investment
I+r (14r

in" on—the—_]ob' tfaming d yl‘-g k.p Then 7, Y o K(1 -I—U). “33:‘ e f’,,: o i
. The “rate of returnx “method - -gives total contribution to: national. income..as
zdn, and the ¢ earnmgs > method as n(d—k)+n[d+k(1 +1))r=1 (2d+-kr)ni' Hence
the “earnings” method covers the returnsiitos’ on-the-.]obi‘trammgunk(l +7) -but
subtracts an amiourit-7ik' éqiial ‘t6” investriént ‘in thiat training duringthe base
period. The full contribution of human capital shotild be’ [%d I-K(1 29 Jniof Sehich
nk(r 1) is, due to oni"herjob traming, ahd. the Weight v €1 shitild be beé d4k(r —I—r)/z
instead of d:-krf2; as given, by.. the,(‘earﬁlﬁg‘s’ method.[Th{eJr‘c 1s‘thus a d1
slrmlanty between the treatment of investment in formal educatlonfand on-th
training;in .that investmént’ dunng:the apenod is'netted out:n the'case ¢
latter but not the: former (EUPRLE P SR I O R B NI PR LR RTIN 5 J(I Aot b
A E e tiat Wik . eetin e e uhy b s bugmd o ofs Y 2o rsedar o v b o o3
10. This scems to be consistent with the ﬁndmgs of psychologists: Scc Birren:(1968).pp- 180;:184:;
F
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Itis worth pointing out in thiis connection, that the accépted natioal accounting
systems faccotd different treatments.to investment in physical assets. and in human
capital, Investment in’ ‘hutnan capltal to'the extent that.it is-earnings forgone while
undergbing formal education'or on=the-job training is not included, while to the
extent that it is tuition costs, is included under pubhc and private consumption.!
“This omission does not in itselfaffect the. measurcment og the returns to human
capital;ibut it does affect the magmtude of the natlonal income thh Whlcll it'is
compared: .31 - L hli L
1 Let.us now trace the'effects of mten51fy1ng on—the-_]ob tralmng by an amount [.
Assume the rite of return remains 7. In thénew steady state, that is, when L everyonc
who has had the extra training | is getting the dppropriate beneﬁt the “‘earnings’’
~ method registers-returnsito human capital - of* [pd—l— k-+1)r]n. However, during
the-périod ‘of .intensification -of traihing sthe teturns recorded are (2d+kr—l)
Since .2dn:are . ttributable :to formal education; .the returns to" training net of
investriient in the same périod would be (kr— I)n: This would be negative if 1> kr,
in"which’ case’the #rate 'of return method would showra higher contribution to
natlonal income than the'“earnings™ method. This result, which is hardly sur-
pnsmg, implies knowledge of the trué r,.which can'only be calculated in a steady
state. If the rate of return is estimated’ during the penod -of-intensification of
training;:by companngJC with the returns d—(k+1) in stage 2 and d-+k(I-+1) in
stage 3, an-estimate r’ < r is obtained which would result in-an estimate of the
teturns'to formal'education of 2d’n < 2dn. However, it can be shown that the
apparent returns’ to formal éducation;. 2d'#, donot exceed the returns: calculated
by the earmngs‘ “method(2d+-hkr=Tjnze v n e oy
‘Thit intensity of " on-the—_]ob training may change over time.is suggested by

Mmcet s (1962) indiréct estimates.of lifetime investment in 1939, 1949 and 1958.12
Itappears that'On-the-job training per American. male worker decreased for all
ghﬁeg ﬁducatlon levels, except for college graduates between 1939 and 1949.13 Of
course a fall in the i 1nten51ty of training wotld lead to ah Gvet-estimate of the rate

of return. ‘ ] . o ,

;f'arui.,'.;“‘ oy N
11. See Seers and ]olly (1966) for a discussion of the possibility and desirability of including

investment in formal education in national i mcomc ‘The question of including ifrvestment in on-~the-

job trainingis ‘miore ptoblcmatlc Not only is there less recogmtlon of it, but it also involves much

grcate): difficulties of measm:emeng S S o o -
71:12. These estimates dre-of inéertain rehablhty On-the-_]ob trammg appéars to end at the agc of
about'40; no doubt as a result-of not allowmg for detenoratlon of human capltal Moreover, no,

v allowance is made for dlEchlltlal ab1hty o

13. 'Mincer’s estimates of lifetime mvestmmt ‘in on—the _]Ob trammg per capzfa deflated by
Consumet Price, JIndex, show a contmued inicrease for all ¢ducation levels (Mmcer, 1962, p. 55, col 5.
of nght Hatid side of table 1); Tlns, however, does fiot complétely'eliminate the éffect of the increase

i eatiirigs ‘duc 'to catises ‘other -than ‘investmerit iri”education atid training, such as increase in’
physical capital pér worker. This is done by’deflating col. s of the left hand side of the table by an-
index formed by the ratio of the average weekly earnings of production workers in. manufacturing,
to the index of “labour output per man based on total days of educatlon The latter mdex is given
mDemson(I962.)p’72,table9,col 5. e g Lo w ne .
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Let-us now assume that investment in on-the-job training per worker remains
constant, k, but that the number of scliool graduates joining the labour force
increases at the rate p per period, r being unaffected by p. In these conditions the
estimates of r and d will not be biased, but the relative magnitude of the returns
calculated by the two méthods will again be affected. Consider the situation when
the number of educated workers at stage 3 is n. Then the “rate of return mcthod
gives total returns to education as n(1+p)d+nd = nd(2-+p) and the “earnings”
method nd(2-+p)+nk(r—p). The returns to training less investment in training
during the period is nk(r—p). This is smaller the higher p, and it will be negative
if p > r.14 It will be noted that there is investment in human' éapital during the
perlod of [(14p2C+(x +p k]n which goes unrecorded in national income.

Instead of assuming an increase in the number of educated entrants to the labour
force, let us assume that a proportion g of educated labour drops out of the labour
force at the end of stage 2, cither through retirement or death. There are now two
rates of return to be considéred: the rate.r which does not take the wastage into
account, which we have been considering hitherto, and the rate of return r <-7
which takes wastage into account. We shall continue, however, to be chiefly
concerned with r,1% since the contribution of formal education per educated

vt

« s

Retunis

14: This is unlikely in most countries nowadays, e.g., in the UK pisof the ordcr of half of one
per cent and f, sée table 2, over 5 per cent. .

15. This doesnot mean that r is unimportant. A low value of r may bea sxgn that there is exces-
sive investment in human capical. P

It should be noted thatif r is the same for both formal cducauon and on—thc—_)ob tr:unmg, r whlch
takes wastage into account, need not be the same for both:
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member of the labour, force is'still 4, calculated as hltherto, irrespective of the rate
of wastage: This can be seen: miost clearly. by assuming educated workersiget no
on-the-job training: The retims t6 education'would-be d per educated worker.!®
Similarly, investment, in-on-the-job" training-rémains k calculated astbefore: Of
course;-the contrlbutlons to nationial income calculated'by. the two mcthods are
$maller- when there is wastage; the. one;calculatedl by« the earmngs» method
decrcasmg by thelarget proportion.:* (4 =« v wlreml ot oudy b

¥

- We haveshitherto condiicted  the analysm in terms of three periods;:and' one
educatlon devel; but it could easily bé.generalised .to many-mote. periods.and
education:levels: Howevcr tin discussing the.deterioration of hiimanicapital due
to obsolescence; lower performance and fewer workig hour§in old age, ‘we
require-a- model with more thansthrée periods to allow: for;observed eatnings:to
rise then fall. Now, if there is detetiordtion of human capital, ‘then the hypothctlcal
stream’ of returnsto. formal :education must decliné, and- representingit by a
stralght line- ‘may well overstate the returns to formal ‘education calculated by the

“rate, of weturn™ method.:In.fig.. 1, AA represents:the hypothetical' returns.to
educdtion! in1the absence, of on-the-_]ob training; BB representsiactual feturns' as
affected by training, and CC a'constantsstréam. of réturns whose preseritivalue s
equal to that of A4 or BB. If AA lies first above CC and then below it,)? the area
under CC exceeds the'area under AA and hence CC exaggerates the contribution
of formal education. This exaggeration is likely to be mitigated by the relatively
small number of old workers. BB lies first below CC then above it. As long as it
does not cross it againj then the area under BB is certain to exceed:that urider CC,
though it may still exceed it if BB lies below CC late in workmg life18

Our conclusions with regard to the effects of a change in the intensity of on-
' the-job training, and a change in the rates of entry to and exit from the labour
force will not be altered-afider the : assumption of deterioration of human capital
in 2 multi-period worklng life, though they would strictly apply to the differences
between the eatnings profiles BB and AA rather thaii between BB and CC.

In the formula—=w;(b7=a;)"the welghts W; “establistied v m year 1, the base
year, are apphed'to year 2-This {01 the assumptlon that the productlwty of
factors, in particular'labour of different education levels; is'the same in the two
years. Now, labour: productivity undergoes both 1ong-term§ changes (due to

H

16.We are of cotrse abstracting from possible changes in productmty per worker following
a fall in the numbet of expcnenced workers. All that interests us here is how returns to human

capital are calculitéd. ~

17. AA is likely to start above CC if the i unprovcments in performance due to psycho-physiol-
logical development in the early years of working life is not sharp and prolonged. But even if AA
lies initially be }1)ow CC, the area under CC may still exceed that under AA.

- 18"In both the UK and USA the atea under BB'is about twice that under CC. It is; howcver,
possible to imagine an earnings profile with very low carnings during a protracted old age which:
would make the area under CC(though not that under AA) exceed the area under BB.' Neverthe-
less, even if the area under CC exceeded that under BB, the contribution:to natlonal mcome
méasured: by rthe +‘eamings” 'method might still exceed that measured by the “rate” 6frrefuri
method if there are rclatlvely few workers iri the older age-groups. - ks - vy m e suta

i £
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changes in-technology, and in capital/labour ratio,.economies of scale and other
causes), and short-term cyclical changes connected with: the rate of utilisation -of
resources.!® The productivity of labour will also ‘be'affected by.changes in ‘the
intensity -of on-the-job. training. or in.the ‘age-structure of ‘the working popula-
tion.? The larger the changes in the productlvxty of factors bctween the two years,
the less valid-the results. ¢ - ! f ' oy )
--To summarise the discussion so far the “rate of return’ method tends to over-
state the effect-on economic:growth of the increase of formal education by
assuming ‘a constant stream of returns. The ‘estimate of the social rate of return and
of the total returns to. éducation may be biased if thére'is a change in the intensity
of on-the-job training. The “carnings’” method tends to understaté the combined
contribution of formal education and on-the-job training to growth:because of
(a) the omission of the effect of specific training paid for by.the employer, (b) the
understatément of the weights w, because the method involves the'deduction of
investment in on-the-job training from the returns to education and training when
calculatinig these weights,? (c) this.understatement is.aggravated by the increase
in the number of entrants to the labour force and by the intensification of
training:®*" The two methods will be illustrated by .estimating the contribution of
education and -on-the-job trammg -to UK national income growth over thc
decade 1951~1961. S o o
. . j . .

4 . N

TheData : . . Co e , .

.

" The main'sources of data are the Censuses of ] Populatmn for 1951 and 1961:
These allow us to classify the occupied population by age and years of: full—tlmc
educatlon Data on carnings are taken mainly from Blaug(1965) 23

P o Lt Pwe e ,

-3 s . R . 3 A

19. See Ncﬂd (1963), Ball and St. Cyr(1966) R E IETEEPET

. 20, An attempt has been made to eliminate the effect of a change in the age structure when
applymg the “carnings” method by using age-specific weights. (Schwartzman, 1968). This_ however
requires age-specific adjustment factors for differential ability a and may not nnprove thc estlmatcs if
intenisity of training has changed between the two years. !

21. To get an’idea of the understatement of the contribution 6f human capital to growth
resulting from this omission, we divide Mincer’s estimate of the investment in on—the-Job training
of US males in 1949, 359 bllhon, (Mincer, 1962, p. 57) by Zw a, for US males in 1949, computcd
according to the “earnings” method, on the assumption that a;=1 for all i.We get a ratio of o-11.
On the limitations of Mincer’s esnmate, see footnote 13.

22. Further understatement arises from the following: strictly’ speaklng the wc1ghts used in thc
“earnings” method should be, earnings of workers of educational level i less what they would cafn
if théy had neither formal education nor on~the-job training. These welghts should be higher than the
weights z —Z! used in-the above argument; that is, earnings of workcrs of education, level i less
what they would carn if they had no formal education. The difference being the effect of on-the-job
training on their hypothetical average earnings as illiterates. Though this point is of little practical
significance in view of.the crudity of data on earnings, it is as well to bear it in mind.,

23. More recent earnings data than the ones used here are. avaxlable in an article by Morrls and
Ziderman (1971). This gives average earnings (in many cases based on small samplc numbers) by
age and selected post-ptimary school educational qualifications for the year 1966-67. These cannot
be utilised for the “earnings” method both because no breakdown of the population by qualification
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American ratios have l)Jeen used for calctlating imputed carnings of labour with
no formal education. Details‘of the occupled population in Great Britain in 1951
and 1961 by education;level are given in tables A1 and A2

The major drawback of the Census data is that they give the terminal educatlon
age (TEA) rather than the number of years actually spent in full-time education.
This has to be inferred from the TEA. Education in the UK generally starts at
five, and we have assumed that those who have a TEA of less than 19 have under-
gone: a continuous educational process of duration TEA minus five years.
However, many of those with TEA-of 19 or over have interrupted their studies,
the breaks occurring dsually between school and higher.education, and are filled
by work or military service, or some kind of education of secondary school level.
Data about:length of breaks and how they are used are given in the.Robbins
Report.25 Such interruptions were much longer in the years immediately following
the Second World War.28 The method applied here in transforming TEA into
years of education is to estimate, independently -of the Census, the numbers of
those members of the occupied population who, by the: Census years have had
some higher education, whether they succeeded in getting a degree or dropped
out without getting . degree. Such estimates’ are arrived at by adding to the
holders of quahﬁcatlons in the three types of higher education (University,
teacher training and advanced further education) an estimate of the wastage, that
is, the drop-outs. By subtracting the number of those who have had some higher
educatxon from the total number of those with TEA over 18 given in the Census,
we get an estimate of the number of those who have had non-advanced further
education, that is, of. -secondary school level. It remains to estimate the average
length of the dlﬁ"erent courses pursued by those with TEA over 18. This has been
calculated in the case of the three types of higher education from data on the
number of students in course of study and the number of initial entrants.?” Such
estimates have been made for different age groups whose sizes have been used as
weights when calculating the average years of education shown in table A2. Of
course, the average years of education cover the usually shorter periods during
whichi those who ultimately drop out without obtalmng a quaIxﬁcanon stay at
the higher education institutions.

is av;ulable, and because thcy cover only a small range of quahﬁcatlons In particular, no data on
primary school earnings’ ‘have been collected and when calculating the marginal rates of return
which use 10 years of primary cducatxon as “base-line”, it has been assumed that the * eammgs of
unqualified school leavers at age 15” by age, are equal to those of a sample of employecs registered
under the National hsu;ance Act (pp. xili, xiv). Since these are a cross-section of all employees,
‘this can hardly be a good substitute for the eamings of persons with primary school education.
Moreover, no carings for employeés with TEA less than 15 years, who i in 1961 constituted over
Thalf the working population are available.

24. Northern Ireland, “which accounts for abott two per cent of the worklng populatxon, is not
included as no similar data are available in respect of it for 1951.

*25. Appendix 2B, pp. 25, 86, 109. ' .

26. See PEP, Graduate! employment, 1956. : e

27. The method is described in the Robbins Report Appcndlx I, P 153 o =
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- Table Az Wthh classifies. occupled‘meneby age and-education levcl in 1961iis
partly based onproportions given in the more detailed 1951.Census for men 10
years younger: P R O Tl KV RN L P
: Table A4 shows male ¢ earmngs by cducatlon level: The:éarnings of men. with
primary, secondary and higher education are taken from the Appendix to
Blaug’s article (1965). They are admittedly inaccurate.-They are ieant to:be for
the year 1963, but they understate the earnings for that year and even those for
the year 1961.28 Earnings of uneducated labour ‘are not available for the UK, and
imputed earnings for such labour have been calculated by multiplying the earnings
of men with primary education. by the’ appropnate earmng ratios in the USA.

- - - . e —

Estimating procedute and results )

Table 1 shows the i increase in the contribution of hurhan capltal to national
income calculated by the “carnings” method. Average returns to ‘edtication .in
1961 by education level have been multiplied by the respective:numbets rof
occupied persons. The same average returns could not be used for 1951 -as the
average years of education for the three education levels were different in that
year from those in 1961, so average returns for 1951 were calculated by inter-
polation. In the absence of adequate data on women’s earnings by education
level,29 it has been assumed that the returns to their editcation are halfithose of
men who have an equal amount of education..The-error involved cannot be
large, both in view of their low earnings-and of thelr relatlvely small nur}nber

AN . : - .fu

28. If we multiply the numbers of occupied men and women by these earnings, we get: about
92 per cent of labour eamings in 1961 calculated from national income statlsncs The différente is

partly due to the exclusion of some labour from ourdata; + ~'v. -~ . '

Our estimate of labour earnings, Great Bntam, ,{: 16,149 mllhon e . . .

Estimates for UK derived from C.S.0. _ SRR AT e
National income and expenditure :» - B L
Earnings from employment, £16,387 rmlhon A .
Add o-57 (Dcmson, 1967 p..354, footnote s) of income from sclf—cmplo;nncnt (£I,222
million), giving £17, 609 million. L <o e e

This is 9 per cent higher than our estimate. The dlffcrcnce s pa.rtly accounted for by dlffercnce

* in the amount of labour underlying the estimates: R . P

To occupicd populatlon, table Az, S .
add 2-1 per cent for Northern Treland, '
3+7 per cent for certain categories of labour, such as armed forces abroad and pa.rt-nmc
.and irregular labour (1961 Census, England and Wales, Occupatmn tables (pp xxv ff)
Subtract 1-5 per cent for unemployed persons included in Census. , i, ;.4 K

Henice labour earnings according to C.S.0. cover-43 per cent more labour than our estimate,

Tt is likely, however, that the average earnings of this labout are less than the general average.

29. Woodhall (1965) shows on a graph the mean incomes of; women by : age and the following
TEAs: 15 and under, 16 and 17, 18 or ovér. Arregger (1966) gives cammgs of Women thh hlghcr
education only: The'data are based-on a non-random sample: These'afid’ other-soutces (se¢
Thatcher (1968) pp. 138, 149. Ministry of Labour Gazette, 1962, p: 50, Morris and Ziderman (1971,
p. xxdii)), indicate that' women’s eamings are about half those 6f men. Hence:therassumption in
the text. ‘ ¥ oAl e e L a0 L

e
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-about half that of 6ccupied men, Fromf tablé 1 we learn’ that the returns to human
«capital as estimated by the ‘.carmngs " méthod inéreased between 1951 and 1961
by £1,426 million at 1961 prices which is 28-3 per cent of the increase in national
income- (£ 5,040 milliorifin‘1961: prices)!. However, if we. apply:thc adjustment
"a "} 5 g(jf\ ‘(IT [;I(l"} Y TN -«lrU'.';’) Py '.’~ B L N
eit o TABLE 1: Retums to education, by [“earriings’’; method, (unadjusted fbr di ﬁerenttal abtlxty) oty

‘]

1wt engs ¢ sy Dug e ady 1 Great Britain, 1951, 196 by (L3t Ly 0 f
}.-z SN W B R T T L i Whe (4570 JRIV T N 1 td 1y S b gt Ty . . _‘,;
FOLLT 5"; ’f'; Pored oo by ooni oo MO8 L, e Women®
el ey < Doorzy gaiyn ““anary Secondary Htgher‘ anary”Secondary Htgher
1958 I Th oA g L .
Average ycars:of education® 4 . - 897 I1:49 - 1638 909 ISt 1§81
Dttt 1NN PR Thyr o PR " P

Average retums‘ ‘ J ,{, 301 802 484 158 * 402 7,022 .

_Total'retums’™ +} -2 ,(:nulhon 4063 '1,435 1 - 574 1 gos 103" 164"
JTotalforra]leducatlonw‘Y,émxlhon vk ’6062 3 Bk iu’u HERERS VY A
I96I b )B'U URaiiid “;‘J »5 o [‘ ol .
Avcragc ycam of education? . - 919 1153 16 42 930 1153, Is: 73
Average returnsd IR MRS 328 . 88 1,490 175 404 697
“Total returhs " ? "”“w"’,{mﬂhon 4,225 -"2,068 “1849' . "1,018° ‘504 * ' 205
Total for all*educatlonri";gmﬂhon’ Pt 7,14_2, Lt A "ﬁ1,817 o

, o -
y o 1o :{p ot .

b Calculatcd from Table AI
¢ Calculated from zeturns in 1961 (see note d) by interpolation. :
d,-Average eatnings, for,the respective education levels less imputed, carmngs for men w1t11 no

formal educatlon computed from Tables A3 and Ag. ¢ o L 4 R
Wins ‘}l fes
factor for differential ablhty of 066 16 all educatlon levels 30 we get 18-7 per cent.
This estimate will undergo some refinement later. ‘ * y

Table 2 shows the returns to occupied men’s education'by the “rate of return”
method. ‘Two sets of rates of return, marginal and total, have been calculated to
the nearest  per cent, one ignoring differential ability, and thie-other applying
an' adjustment’factor of 0°66 for all ages and education levels. I’ calculating these
rates of return, part1c1patlon rates and death rates have’ not bcep taken into account
(see p. 79). o '

- It.should be. noted that our marginal Tafes in respect of secondary and higher
eduiation cover in eadhrcase some education of immediately lower level. Similarly,
the total rates for primary and secondary education do not cover the full penods
of education; but only- averages of'9:19- yeafs and-11°53° years respecnvely

iy calculatlng the ‘rates of . teturn for primary education; no forgone earnings
havé bp(;p 1mputed for the penod of primary éducation which is compulsory in

¢"UK. A’ case could | be made for mcludmg such forgone earnings in the soc1al

atbden N T it R T AT I A U R BN R

130 No factual ‘evidence is- avallablc for: the UK on.this point, and our-figdre is close to those
used in other studies of the returns to education in the UK.

3
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.

gy iy £v o TABLE 2: Returns to men’s education, by ‘irate of return’, method lni 'l‘:'l' AN
PR " o o'+ Great Britain 1951, 196r|~, e Y T

_ L 7 Nof adjusted for di ﬁ”erentml ' Adjusted foi differential I
A A abxlzty . L "‘3 E’sabllity v

rAJ‘J_I’ JUVRE LT forvn . et wper, fasd 4 Lrele

Y T ‘anary»Secondary{‘Htgher Prtmary Secondary Htgher“

Tk Pueas T dihres s B e s . e -

'Margmalsoaalrateofretum“,pcrccnt 155—, ,, b2 SV 1} A '13 oo 14 g Sh
Total social rate of return?, per cent ‘1 3 s 17 . 13, . 13} ‘8%
. Jslila vl oa f T () -

,1951 ~:"'> P L oo b T e Ty et
Education’ costs. per. man< - R S TR LI BTSRRI RRr -

compounded at rate of

return - ,{: 1,018 2,583 -+ .9,008" 007 ¢ 2,201 8,893
Average returns per man L 158 439 ' ‘I LIS 118 311 756
Total returns L million 2,031 . 781 “ 432 IL,59T -~ §53.- . 203
Total for all education £ million 3,344 V. 2,417
1961 : . +
Education costs per man g

compounded at rate of k

return - L 1,000 2,624 10,000 970 2,295 8,923
Average returns per man - L 170 445 1,125 126 316 ¢+ 759 7
Total returns © Lmillion 2,204 1,140 642 1,629 807 © 433
Total for all education £ million 3,986 ‘ 2,869
a, Calculatcd from 1961 data, see Tables A4 and A5 Do o Tee

P N R i * ' o : ra

costs of educatlon at least as an altcrnatlvc computatlon but the requlslte data are
not available. N ot s .

. We now, compare our marginal social rates of return Wlth estimates obtalned
by others in respect of the UK bearing in mind that the rates compared do not
mean the same thing. Our rate for higher education (adjusted for differential
ability) is s per cent. Blaug (1965, '‘Appendix) has.6} per cent. The difference
arises mainly from the fact that the rate of 64 per cent assumes the difference in
education between men with TEA 16-18 and over 18 to be 3 years of higher
education; whereas we consider it o, be 1-47 years of secondary,education and
342 years’ of higher education. (See table 1). Maglen and Layard (1970, p- 62)
give rates of return in respect of full-tithe higher. education in engineering o
3'7, 5°4 and 6°1 per cent which are closer to our rate, Morris and Ziderman have
92 per.cent- for first degree (excludmg certain occupatlons such ‘as teachers)
compared with “A” level, and negative; rates for Master’s, and Doctorate degrecs
compared with first degree.. - .. . R T CL A RO R SN

As to'secondary education, we have an adjusted’ fate ‘of 14 ‘per cent. ‘Blaug-has
12:5 per cent. Here again, the difference | is'due'mainly to'the difference in the'cost
base. ‘As* tablé 1 shows, the difference in ‘Years of ;¢ducation ‘is niot 3 yeats ‘of
secondary education, but 1-53 years of secondary ‘education and 0'81 years of
primary education, for which no forgone earnmgs arc imputed. Morri§-and
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Ziderman have rates for ‘secondary education ranging between 7 and 13 per cent

No estimates in respéct of primary education in the UK are available for
compatison, but estimates fot the USA are close to ours. :

In calculating the returns to education, costs including forgone carnings havc
been compounded at the appropriate total social rates of return and the resulting
capital stocks have beech multiplied by the rates of return to get the returns to the
stock of education. The rates of return obtained from the 1961 data have been used
in respect of 1951 on the assumption that a'small difference in average yeats of

education would make a negligible difference to the rate of return.3
~ For lack of suitable data we do not apply the “rate of return” method to-
women’s education, but assume that the ratio of the returns calculated by the

5o TABLE 31 Contrzbutzon of the increase of human capital to national income growth
: ' UK r951-1961.(per cent)

'Without allowing for dtﬂ?rential Allowing for differential

ability ability
. “earnings” “rate of return” “earnings” “rate of return”
method method method . method
Estimatea » i 283 168 187 . 11°8
BEstimateb L 226 13:4 150 . 94 .
Estlmatc c 24°0 158 .

a. All working populanon given in Table A1 included. : :

b. Excludes persons in respect of whom comparisons of output are made on the basis of em-
ployment or the equivalent, Such as persons employed in "public administration, the armed forces
and thie professional services. The Central Statistical Office gives the proportion of GNP at
factor cost for which output comparisons are made on the basis of employment or the
“cquivalent as 15 per cént (National Accounts Statistics 1968, p. s0). Accordmg to Denison, “the
percenitage of total labour earnings originating in such activities is typ1ca.lly two-fifths higher
than the percentage of GNP at factor cost originating in these activities”. (p. 188). We should
therefore reduce estimates a by 21 per cent. We reduce them, however, by 20 per cent to allow
for the fact that the C.S.0. estimate covers armed forces abroad and seamen it sea wh oare not
" included in the Census estimates.

c. Asin b, but allowing for the increase in primary and secondary school attendance of 2-6 pcr
cent for men and 1-5 per cent for women. These percentages are given by Denison (1967, p. 307) in
respect of compulsory (that is, primary) education. One per cent increase in attendance is con-
sxdered to increase rctum_? to education by half of one per cent.

31. See Hines et al, (1970) p- 330, and Hansen'(1963) p. 134.

32! This approximation corresponds to *he interpolation used in connection with the “eamings”
method. It should be clear, however, that the two methods of approxnnatlon are based upon
different assumptions. Interpolation assumes that for small changes in education period average
returns are proportional to education period, which is different from the assumption used here.
The two assumptions become particularly inconsistent if we aggregate over a number of courses
having different costs, and presumably different returns, per year of education when the proportion
.of people having studied 'these courses changes over time. This is the case with higher education

(see tables A2 and As). However, similar approximations are tac1tly 1mphcd in the estnnatmg
procedures tised in similar studies. .
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two methods is the same for women.as for-men..Theé ‘contribution of the increase’

in education to natiohal income growth is found.to'be 118 per centiwhen differen-
tial ability is allowed for and 168 per cent when it'is not.allowed for.: {

Following Denison, two adjiistments are applied to the above’ estimates. The
first allows for the fact that output comparisons in respect of.a part of national
product are made on the basis of cemployment-or. the equivalent. The resulting
estimates b in Table 3 are 20 pér cent below estimates 4.3% The second adjustment is
in respect of the increase in“school atteridance: We assume that"an increase in
attendance of one pet cent causes an increase.in. retums to- educatlon of half of
one per cent34 The returns for 1951 calculated by ‘the “ earnmgs " 'method. have
been reduceéd accordingly; and.-the-contribution ‘to national .income growth
recalculated. These are shown as estlmates cin table 3. The. ad_]ustment cannot be
applied-as-easily to the {‘rate of return’ estimates.« "t + i ¢ ..~ v o.apc

It was noted on p. 82 that low estimates of earnings and of the labour. force have
been used in our computations. On certain assumptions, the estimates by the “rate

of return” method glven in Table 3 should be multiplied by 1-09, but the estimates .

by. the “rate-of return” method should be ralsed by a-lower factor.35 ¢

Denison, who-uses a variant of the “carnings”.meéthod finds that the ircrease
in quality’ of the UK labour. force between 1950.4nd .1962 contributed 12 per
cent of the increase in national ‘income 38 However, Denison takes into account
only the increase'in education per capita. To make our results comparable with his,
we used identity 2, p. 75 to split estimates ¢'into two parts as follows: .

ANIL T ANLL ANL
15'8 per cent-= 3:5 per cent —l— 1273 per cent

33. The allowance may be somewhat excessive as m Certain cases the indicators of change in
output are weighted indexes of employment based on rank or salary, and these are likely to be
correlated with education. See C.S5.0. National income statlst:cs, 1956 pp- 359—370 and Natwnal
accounts statistics, 1968, pp. 91-98. * . - “ - Tl

34. Cp. Dénison’s adjustment (1967, p. 383) one per cent mcrcase in attcnda.ncc is equ.tvalent

to about half of one per cent increase in years of education.
" 35. The contribution to growth is Bey—Ae;. Assume that all eammgs have bcen understated
in the same propomon s/(1-s5), while owing to the omission'of part of the workmg populatlon,
returns to education in both years have been understated in the proportion #/(r+n). Then the true
contribution to growth by the earnings mcthcd should be (Beg—Ae,). (1+s) (1-+-n). where
(1+s) (I-}-n) = I1-09.

As to the “rate of return’ method calculation shows that raxsmg all earnings (mcludmg forgonc
carnings that form part of costs) by a small proportion would increase the contribution of education
to growth by a smaller proportion. Hence the contribution ‘of education'to growth should bc
raised by a factor smaller than 1-00.

36. Denison (1967) p. 315. Denison’s method and sources dlﬂ'er from the ones used here in many
respects, important among which are the following: He applies a quality of labout index to labour’s
share in national income, (see Bowman, 1964, p. 457). In this index the earning weights are derived
from French data. He.does not use the 1961 distribution of the labour force:by TEA as given in
the 1961 Census, but calculates the mean years of educatlon in 1961 applymg the cohort method
to the 1951 distribution. o TR IR R
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where AN.L. s the increase in Hational income: Thus Gur result) 12+3 pér centy s

very, close.to Denison’s3” w remdrkable:coincidence, .considering the dlfferences
in method andisourcés.sort o ot satdar 1y g w0 Do v beaa a0 L

Tiea

{Beéfore: concluding ‘this sectiof; it may;be: of ifiterest ‘to.icompare: the rate! of
incréase of the'stock of human capital ‘with: that*of the stock of physical capital.
Thie gross stock of .physicalicapital (excludmg inventories) iwas £68, 500 million
i 1951 and~,{§90 8ooiniillion’ini1961, ati1gs8r replacement cost,38 an increase of
31 per cent./If we méasure hitman;capital by its return, then'the rate of increase
of the’ variants correspondlng to‘estimates b.and:c:of Table(_?, is-of the order of
20 pet cént: By contrast, the annual fate: of growth of educatiofial capital in-the
American-labour force was double that-of reproducible tangible wealth, (Schulez,
1963, p-s1)- It is' Schults’s view (1968, p:.339) that the hlgher rate of increase of

uman capital compared with .non~human capital is *an important part of the
explanatron of the-observed reductions in the inequality of distribution of personal
income”, sincesproperty income-is distributed tnuch-less equally. than earnings
. from labour:.It seemis that: Schultz.is implicity” assiming . that the incremental
property income and -the 1ncrementaltearmngs due ito the increase of human
capital have:the same distributionrds- the existing property .income and labour
carnings, though:this lis:not the only: assumptlon that.would'validate his proposi-
tion: Some;similar assumption-has to'be made if ‘we are to infer that the lower
rate of increase of human:capital: compared “with- physmal 'caplta] Amcthe’ ‘UK. has
tended to aggraVate income inequality. ... o

i
H Ne A (3
IO | .JL. 14_' B Ya

) L Céntlusion -7
S IR Can
. We have endeavoured to reconcile the two, methods used in measuring the
contrlbutlon of, educatloﬂ 't6, growth, by ihcans:of a systematic applicationi-of
the opportunity cost theéory. of| ion-the-job training. Without this theory, earning
differentials Would be ~wholly attributed to schooling and the:“carnings” method
Would appeat: to capture all"the rétirns 39 As 6ur resilts for the UK show,.the
; rate of return’ " method would” understate the. contribution of the increase of
- éducation to growth’ by about one-third. The theory, however, ‘indicates that what
Wasiattrlbuted to education is ‘partly, due to on:the-job training. What the “rate
of teturn”. method: m‘easures i3 roughly theveffect of the increase in formal-educa-
tion, whereas the “camings” method covers this plus part, possibly the major

part, of the effect’ of f training. Wlthl the present data’and techniques of measure-
ment avallable, it 1s not p0551b1e to put an estlmate on the mlssmg part It has also

-»

\ R . .

PR 5
137 Wehdve.to. multlply our resiilt by 1:09:t0’ take into. account. the underestunatlon of the
carnirigs and ‘wotking population, (seé:p. 13, footnote 2). This mhakes our estimate about'To per
cent higher, thanshis. ©On- the other/hand, he uses an adjustment coefficient for ability differential
of 060, while out coefficiént is 6:66. This would agiin make the two estimates pmctlcally the same.
38. C.S.0., National- Income and.; Expendtture,‘1967, pi8oci s o ey .
39. Prcsumab]y formal on-the-Job training would be credited with some. éffect on carnings.
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been shown that a consistent treatment: of the subject requiresithe inclusion. of
investment in human bemgs (both direct costs and forgone earmngs) in national
income: : < s ceame oo e S

This enquiry has bccn restrlcted in several respects We have been, solely con-
cerned with education and training as investment and have completely disregarded
the consumption dspects. Moteover, pait-time education has not been considered,
and the only-human capital-taken into ‘account was that carried by the labour
force. This s1mphﬁes a great deal the application of the “rate of tetiitn” méthod in
particular. It is ‘0bvious thit the education capital of wotiieii Who“ate hot in the
labour force helps in rearing and educating children who will join the labour
force in the future and enables other. members of the-family ‘to .work longer
hours.
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TaBie At Workmg populatton by educatwn level-Great Britain. 1951, Ig61. (thousands)..
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TABLE-A2: Workmg populatzorl thh hzghcr educatton by type: qf course and average length

sz s e of full-time ea'ucatxom o '
* T}’ipeiqf.Cozurse fe b T iw, 1951 N AT (¢} 4
L P . Men - Women . Menw -~ Women
e > b e A LA '-r, o [ Pa— - M - <
Umversny (thousands), gt s 289, s 99, . 424 1o
, average number of years, ., . 16:55 1627 . 16°65 16°36
Teacher training (thousands) Teaets T 680 T 128 o 187 169
-average number of years': * .+ . 1592 . I5°50 1570 1540
Advanced further education (thousands) . 30 7. 60 5
average number of years 15°80 14°90 15:80 14°90
Total (thousands) 1 387 234 - §71 204
avcrage number of ycars . 16:38 15°81 16°42 1573

Sources: Census 1951,.Census 1961. . .
Robbins Report. '
. > Reports of the University. Grants Committee, of the Ministry of Education,
and of the Secrctary of State for Scotland.

i TaBE A3: Occupied men, by age and education level
’ I Great Britain, 1961 (thousands)

Age i Education level

s PR ' e, e, A .

- | priviary secondary higher total
1617, , I. L LT T = = s
819 L3 286 — : 597a
2024 N o Lo4r .., 373 54 1,468
2_;-—-—34 oy e 2298 [N 680 186 3,164
35—44 y o <2834 . 493 103 3:430
45—s4. . .. L2745 . 443 138 . 3,326
5_64 , .. Y “’375 WLt 233 ' 71‘ PR i 2:1679 .
6sandover .~ . _ . 610 " so B ¢ 678

t . .

Total 12,967 ' 2558 s7 " 16,095

aAllocation between the two-age groups. is in accordance with the age distribution -
of male employecs ngen in Ministry of Labour Gazette 1962, p- 217.
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TaBLE A4: Male Earnings by Level of Education
Great Britain 1961 (£’s)

Age © .. Education level o
_ Nil Primary Secondary _ Higher
617 316 2840 — e
18—19 - 321 . 4660 . .. 466 e
20—24 360 685 880 + - 1,075
2534 4. < 360 ) 730~ w1 - 1,122 . Co1,514 ..
3544 380 77$ » 1,452 2,130
45—54 ’ 367 ' - 715 - 1,452 2,190 - -
55—064 350 . 66s . 1,430 2,190

Sources and method of estimation ' '
All thé data are from Blaug (1965), Appendix, cxcept for the followmg
- Col. (1): the earnings of men with no education have been estimated by rhulti-
plying the earnings of men with primary education by the ratios:in the USA of
* the eamings of men with no.formal. education to the earnings of-men with the
same average amount of education (9°19 years); calculated by interpolation. The
‘USA data are taken from Hansen (1963) Earnings for ages 16—17: see table As.
Eammgs for ages 18—19: the ﬁgurc in Thatcher (1968) p- 149 is deﬂated by the
‘rise in wage level.

Tasie As: Annual Cost of Full-time Education' per Man -
. 1961, Prices ([’s) "' :

Direct Costs - » Forgone earnings
A LN . W r——— g ¥
Primary education” > . L S T
Age: under 15 e RS 1 I -
. . : . .
S 15, K t 1 \, ., 150+ . o R R
Secondary education I 3 VRN C. 284
Higher education ' . b v
_Untversity , S PV o712 . .. .. 600
Teachér training . 346 < 540
" Advanced further education S s, 668 §40
Sources: - A S

Teaching costs, under 1 s Department of Educatlon and Scxencc, Educatwn in 1964,
Cmnd. 2612 p. 103.

Age 15 and secondary education: Blaug, Peston and Zldcrman (1967) pp 90—91

Higher education: Robbms Report, App. 4, pp. 113, 142, 152 :

" Forgone carnings, Ages16—17: Employment and Producthty Gazette, Mdy 1969, p. 411,
gives the median. full-time weekly earnings for boys aged I 5—-17 in' 1968 as L7-2.
Multiply by I-1 to get the average by 0-718 to eliminate t%e rise in wages between 1961
~ and 1968 (p. 495) and by so weeks.,

Higher education: Robbins Report, ‘App. 4, p. 1 53, Earmngs as students havc been
deducted.
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