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76 The Contribution of Education t
4 and Saigal (1966) which

We come now to an analysis by Layar 19
postulates the dependence of the occupational composition of the
Iabour force on the sectoral productivity of labour, almost the exarft
Feverse of the Horowitz study just considered (not quite, because it
looks at sectors rather than industries); furthermore, it takes explicit
et ot the amount of education associated with accupations. The
argument is conducted in three stages, namely, (2) the occupational
structure of economic sectors, (b) the structure of educational attain-
ments of occupations and (¢) the educational structure of economic

sectors.
The corresponding equations that were fitted in log-linear form are:
5
6
6b

7a

b

where X=net output in U.S. dollars in 1960 prices

L=labour force,

nean (or median) years of education,

- nrefers to educ:

ional caicgory,

m refers to economic sector,

+ t refers to Occupation, and
s and bs = constants to be estimated.
What o these equations mean? Consider a: it says that the
: per-

centage of workers in the kth occupatio
) ! n 2
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similrly, cquation 7b $ays that the avergge
whc]:;sz"::gn dicd in the Jabour force of & particulyr gottf
educaion EEL vrage productiviy of 18boutin tht egger
!"‘:ﬂmdy obvious that these Layard-Saigal equatigp, 16
imi

disaggregated &

nd extended versions of the Tinbergen Regreggi®
. ng
considered earlier.

Layard and Saigal look separately at eight one-digt sectg

onedigit occupations as well s some two-digit occupational gy
o0 diflent measures of educational attainment ove gy
countries around the year 1960. Their purpose is once again to seryy
{he meeds of man-power planning by providing reliable stimatey
the b-cocfficients. As they put it:
Themostinterestingstatisticvanted by the man-povier planne fromastygy
of this kind isthe coefficient b which indicates the proportionate changeiy
"LL (or /L) associated with a unit proportionate hange in XL (forsmal
changes in X/L). Or, to use the language of growth rates, he wanis to knoy
{he growth rate for each Li/L if X/L is expected to grow by y per cent per
year (Layard and Saigal, 1966, p. 240),

5, hing

Their results can be summed up in the same order as the three stages
of their argument

Firstly, the relationship between occupational structure and output
per worker in the whole economy is strongest for professional occupa-
tions (r? = 0:83) and weakest for sales workers (% = 0-25), withadmin-

istrative and managerial work

s falling in between (72 =0:58), The
values of bare just over half for professional and clerical occupaions,
slightly higher for administrative occupations and never significanly
exceed unity for any occupation. One might have expected stronget
relationships within sectors than for the cconomy as a whole. But,08
the contrary, the sectoral relationships yield much lower squared
correlation coeffcients than are obtained in the aggregate comparsons
Ingeneral, the results for regression 5 are as uneven as those obtained
in the Horowitz study which, however, tested the inverse of
reltionship in quesion on the industry love. -
) ! :T::‘n‘gna‘\;:l the sea of diverse sectoral elasticities crb.:acﬁ‘f:;
'® question of the educational structure of 0ccUpa!

equ :
el ons 6aand 6. In general, there is  tendency for the educai®
evels of accupations to

tions th

e

toa s
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Figure 7 Mean years of schooling of specified occupation graups

Key to country abbreviations

Argentina Ar
Canada Ca
Chile ch
Costa Rica Co
Ecuador Ec
Egypt (VAR Eg
Filand A

France Fr

Korea (Republic of) Ko
Mexico Mo
Netherlands Ne
Norway No
Panama Pa
Pory [
Philippines Ph
Portugal ko
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Figure 8 Educational levels ; the whole economy
Key to country abbreviations
Ghana Gh Sweden sw
Greece Gr Syia sy
Honduras Ho Thailand Th
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results for mean years of schooling better than words can, It will be
scen that the average schooling of administrative and clerical workers
is in all countries lower than that of professional workers and, like-
wise, the average schooling of sales workers is in all cases lower than
that of all other non-manual occupations. Notice also that the b-coeffi-
cient for sales workers (056) exceeds that for all other occupational
groups.

Lastly, we have equations 7a and 7b -~ the educational structure of
economic sectors. The results here are distinctly unimpressive: if the
sectors are ranked according to the amount of variance ‘explained”,
the first are commerce and agriculture followed by ‘manufacturing —
the same three as with the regressions for occupational structuse,
Tt will be noticed that the first three Ppanels of Figure 8 refer to ‘educa-
nal level or above’, while the fourth panel refers to mean years of

schooling. It is apparent from mere inspection that these two ways of
measuring educational attainment do not give the same resulf, Indeed,
one of the most interesting by-products of the Layard-Saigal study
is to show that one always obtains different results, whether for
oceupations, sectors or the economy as a whole, when education fs
measured in terms of cumulative frequencies (people having more
than stated levels of education) rather thanin terms of mean or median
years of schooling. For most purposes, the man-power planner needs
{oknow the minimum stock of people that have completed each level,
that is, the cumulative frequencies of workers with at least x years of

schooling. But analyses involving cumulative frequencies throw no
light on the question of substitution between workers with difforony
Jevels ofeducation, whichis frequently the nspiration for internationl
comparisons. Thus, Layard and Saigal carried out their analysis in
terms of two measures: percentages of workers having attained more
than particular levels of education and average years of schooling.
The contrast in the results one obtains can be substantial: for an
admittedly extreme example, Layard and Saigal obtain the following
estimates for the educational structure of occupations in sales:

¥ 100

Li ( 2
—==00015(~ r
L L L) {

030),

using the cumulatve frequency measure of completed secondary
education or above, and
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using the measure of mean years of schooling of sales workers

What are we to make of all this? It would appear that (here
great deal of unexplained variance in the output of educated oyy
within and between occupations and sectors across different coup
even when due llowance is made for the effect of scale by consigert
proportions of educated man power rather than absolute numpgr:
Layard and Saigal (1966, pp. 248-9) frankly concede the limited yalys
of their results for educational planning, but even they can barely
suppress their dismay at the bewildering array of r2 and b-coefficients.
They naturally attribute their failure to produce tidy answers to the
vagaries of occupational categories, the lack of an internationally
accepted method of classifying educational levels and the drawbacks
of comparing sectoral outputs at official exchange rates. Clearly, they
hoped to obtain more dramatic conclusions than in fact emerged from
the analysis. But what indeed are the a priori grounds for expectingany
unique pattern of skill requirements for a given output per worker
throughout the world ? Their own efforts to formulate a model that
would rationalize the dependence of the skill mix of the labour force
on a single variable like output per worker, calls for such strong
assumptions ~ a *putty-clay” theory of investment or fixed capital-
labour ratios and a fixed occupational structure for given techniques
of production;” all countries on the same production function; con-
stant returns to scale ; and natural resource endowments randomly! ;lu-
tributed around the world — that we are surprised, not that they failed
to produce definite answers, but rather that meaningful answers &
some kind did in the end emerge. i

It high time that we probed the underlying rationale of e
international comparisons. It is none other than the a.sSuﬂ’lp'-lc"‘ i
there are unique ‘world man-power growth paths’s in other Wo! i

puty nchoosité
bin

7 A ‘putty—clay® theory of investment conceives of capital 83 i
& particular technique of production, in the sense that it can be €8 ooy
abour in @ wide variety of patterns depending on relative AGtOF PHEE
Patticular technique is chosen, however, the putty turns to clayin "’,:".,n
Teqies a fixed complement of labour skils o produce output: WhY S0

theory ofinvestment such as the *putty~clay® one should be deemed a7
n analysis geared to the needs of long-term man-power Pl
Question,

janning is
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(hat all economies are on the same

tterns of the occupational Browth paths, stipulating defnite

and educational distributi
force, though clearly at different stages on it Ji."fé&'é‘l?ﬂ.'!‘:"”‘;‘:
, eric

country shows the poorer one where t wi

As Hollister (1965) has argued, the cun:\lllwrx‘:r:?l'l?:ln{\:::rll [:m Wt
validate the existence of this concept are o stringent that t stemy
highly unlikely o be realized in practice, Even f we concede thetthesg
finoreason why a givenlevel of nationalncome{n an ceasomy s
beassociated with a particular distribution of output between sectors
and industries, and so much scems to be admitted by those who stud

the problem at the sector or industry level, there is evidence to sug €
{hat the productivity of i
vaies with the past
the same secto

bour

nd hence employment in a sector
¢ of growth of output of a sector; even when
different countries have the same level of output,

employment will be lower in the rapidly growing ones.
Furthermore, the occupational distribution of the labour force in
the sector will ¢ tion to the relative supplies of skills: an
increase in the re Iy of a particular skill will tend to lowerits
relative pric b ¢ about either (a) the substitution of the
skill in question f + more expensive skills, or (b) the substitution
of human skills of all kinds for capital equipment, or (¢) a changein
the product mix in the direction of goods using more of the cheaper
skill, or, when all these changes are precluded, (d) an increase in the
volum Jutput. What actually happens depends on the actual sub-

sitution possibilities and on the technical importance of the particular
skill in the productive process. If skills are not easily substitutable
if capital tends to combine with labour in fairly
rigid proportions, the response s likely to fall entirely on output. Only
if ekill-substitution is easy will there be a change in the occupational
distribution of the labour force. But even if we face the extreme case
where the productive structure is rigidly determined by technical con-
ditions independent of relative factor prices, the fact that cuns:m;r;
will be responsive to some extent both to the type D[ou(.pu(;m; v\:m"
and to its price means that output will either change or m::‘;:fvpoﬁi-
one of the inputs has fallen in price. And while :m: mivel e
bilities of substitution for one kind of outputand o il
itis going too far to deny substitutability at every
lude, thercfore, that the 0ccupa!

onal or educd~
output. We may conc h ol
‘iur?al Eompusi(yion of the labour force in a countey is alway!

for one another ar
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extent the outcome of both demand and supply forces. As @ matter
of fact, the tendency to upgrade the minimal hiring standards for
particular jobs when the supply of lubour becomes more favourable
is one of the best-attested phenomena of the labour market a_nd aﬁoffls
a typical instance of the interaction of supply and demand in creating
a given skill mix. )

What is true of occupation is true of education. Even if all countries
had identical demand schedules for, say, university graduates in pro=
fessional occupations in manufacturing, simple differences in the
scales of different systems of higher education (as a result. of differences.
in incomes per head, subsidies to higher education and variations in

“tastes” for higher education), combined with the pursuit of full
employment policies on the part of some national governments,
would guarantee differences in the educational structure of the labour
force in manufacturing in different countries. And the same argument
applics to every kind of educational attainment and to every occupa-
tion and sector in turn. There is, therefore, little reason to think that
all countries move along the same man-power growth paths, that is,

arrive at similar occupational distributions of the sectoral or industrial

Jabour force for identical levels of output per worker.

And why output per worker ? Business firms care about total-factor
productivity: only by maximizing output per unit of all inputs can

firms minimize cost per unit of output and thus maximize profits. Now
itis true that output per worker or the average productivity of labour
is easy to measure whils total-factor productivity involves the difficult
task of measuring capital. But there is nothing in economic theory to

suggest that labour productivity is @ good proxy for total-factor
productivity. Any cross-section comparison would almost certainly
reveal wide discrepancies between the two. But even time series, at
least for the United States where the necessary statistics are available
on the sector level, show that the changes in labour productivity and
19tal-factor productivity in various sectors over time are by no means
highly correlated and that, moreover, neither exhibits a simple regular
pattern (Hollister, 1965, pp. 98-100). The results of the Horowitz and
La_yard studies, which did at least include some meaningful relation-
sh_.ps between different countries, must therefore be regarded as nearly
miraculous, unless of course we take the cynical view that all economic
variables are so highly intercorrelated that the i i
able on any other always yields a e ol g
pattern of some kind.
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OECD has recently gone one better than Horowitz and Layard,
0t only by re-running its equations on a much larger body of data
(eight one-digit economic sectors, ten two-digit occupations and four
levels of education for fifty-three countries), but also by running many
more types of equations, making use of additional measures such as
encrgy consumption per worker, gross capital formation (the cumula-
tive sum of gross investment over the last eight years) per worker and
composite indicators of ‘levels of living’. After an exhaustive, and
indeed exhausting, analysis of all its evidence, the O ECD writers con-
clude by contrasting the ‘push” factors that originate from the ex-
pansion of educational systems with the ‘pull” factors that reflect
*requirements’ for qualified workers. ‘In the vast majority of cases’,
it notes, *the influence of the available supply (the **push” factors)
strongly prevailed. This should not come as a surprise when it is
remembered that no country has ever seriously subordinated the
‘growth of its educational system to strictly cconomic needs’ (OECD,
1970, p. 382, also pp. 248, 307, 310). Like Horowitz and Layard they
reach highly uneven and even erratic results but, unlike some previous
exponents of the international-comparisons approach, they concede
frankly that *the analyses carricd out in this study — both with regard
to occupational and educational percentages and to occupational
and educational coefficients ~ strongly suggest that possibilities of
partial substitution between different types of labour exist at given
levels of economic and technological development. As has already
::::;:;ix:;:c:x:;v:ral1{r_|c§|1xmmvmscurmemm\y s, other reasons

on possibiities may exist to explain our findings, but
the least one can say is that they cast serious doubts on the comple-
(‘“()‘E'é'["‘yl;%f’“p‘h=;;= ey Wopted in_ man-power forecasts®
i e R
. ?in el sr:i:im‘tmo" possibilities is so important that we
var[a!ionsonlhethemcnrfas:h:}llxclu?i?u: e
e e e s o
in absolutely rigid proportions at ay ombine
of non-constant eturns o scale, But even freturns to sl o oo
stant i every industy, the so-caled ‘input conficienterpgnr
in different industries; variations over time in the indus%rial Igi:f
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(ribution of total output, because of‘var‘in(iﬁns in the pattery of .
‘mand, will therefore produce snn}ast{|u(.9n between factorg acr
industries. Even if the industrial distribution f|r total output ¢
vary over time, however, (hc_ list of goods !mnom:d ar!d Xporieg
‘might vary; we can still get factor :Suhsl\(uuun froxp qus S0Urce of
variation and for many economies this proves to bea significant oy,
of changes in factor proportions for the economy as a whole. Pugng
it all together, it is not obvious that there is always much scope fo,
substituting different factors for each other in each and every ecop.
omy; it is obvious, however, that there is some scope for subi.
tution in any economy (Bowles, 1969, ch. 3).

3
03 1oy

International Comparisons of Social and Political Indicators

Just to complicate matters still further, let us now consider some efforts
by non-economists to quantify the social and economic impact of
education by means of international comparisons. First in line s the
attempt by McClelland to d te that better-educated countries
do ‘grow’ faster on average and that the prevalence of the ‘achieve-
ment motive’in a country adds significantly to the impact of education
on cconomic growth (McClellan
McClelland’s approach to the problem is highly idiosyncratic.
First of all, he rejects national income as an index of economic growth
and replaces it by electricity consumption (the two are of course highly
but by no means perfectly correlated). Secondly, he rejects the use of
percentage increases as a measure of growth, because percentage
changes are often negatively correlated with starting levels, and instead
defines growth in terms of a regression of the absolute increase in
clectricity consumption between 1952 and 1958 on the initial level of
electricity consumption in 1952. Thus, if actual electricity consump-
tion exceeds that indicated by the fitted regression equation, this is
interpreted as a high rate of growth and vice versa. It is as if growth
:;1‘::3 z‘:nn:gd better than could have been expected from a country B[
oy ‘;B:Allm(lr_la_yclanl'y this procedure, Defining the anns
5422 o :fhf::"y consumption per head bclwe_el‘\ 19_52 av;a
"'Mhmg’e«ssmhc rmper capita consumption gf electricity in 19 .

in KWh e 147 £ 10 mérnmh_elmer and ob_lam_s:(ere,) measure
o Countrics above this line have positiv®

monst

196

).
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rowth rates; countries below the line have negative growth rates.
‘Afte this it comes as no surprise to learn that McClelland is  psycho-

logist.

i

Figure 9

McClelland purports to show that economic (= eleetrical) growth
over the years 1952 to 1958 was influenced by the amount of sccondary
education in the 1930s. He measures secondary education by a ratio:
cumulating the total numbers enrolled between the sixth years of
education and the year of entry into higher education for each year
from 1930 to 1939, he divides the resulting sum by the total population
in 1950. The notion is that the secondary education of the 19305 would
have borne fruit by 1950. He now divides his list of twenty-cight
countries into four groups in terms of 1950 levels of electricity produc-
tion (having first eliminated a number of very small countries and all
tropical countrics because ‘climate and the different diurnal distri-
bution of light and dark might make the clectricity measure less valid
for such countries’) and defines a country as more or less educated
“depending on whether it is above or below the median in years of
secondary schooling per 1000 inhabitants within a group of countries
roughly at the same economic level” (McClelland, 1966, p. 265). Aftee
this double picce of legerdemain, we are ready for anything, including
the finding that the better-cducated countries in 1950 grew fasterinthe
next decade than the less-cducated ones (McClelland, 1966, p. 266).

‘When i s realized that McClelland’s method of measuring growth
inhibits @ comparison between the growth performance of England
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and France, since these two do not belong to the same electricity
group, while his measure of education attributes a greater relative
stack of secondary-educated adults in 1950 to England than to the
United States (McClelland, 1966, table 1), we shall lose no slecp
pondering his results. Similar remarks pertain to the more interesting
part of his work in which he attempts to show that while ‘need
achievement’ (see above Chapter 2, p. 35), is not significantly related
to secondary education, countries which are high in both ‘need
achievement” and stocks of educated man power nevertheless grow
significantly faster in subsequent time periods than countries which
are highin only one of the two factors. The statistical procedure s once
again so indirect that his results simply cannot be interpreted: it
remains measurement without theory. It is probably true that need
achievement is a specific type of motivation involving a strong inner
drive to excel (an imp of what s otherwise known as

the Protestant Ethic) and that McClelland and his associates have, in
fact, succeeded in measuri means of thematic apperception
tests. It s also probably true that the presence of this motivation in

certain societies, fostered as it is by definite patterns of child rearing
and family life, has much to do with the phenomenon of economic.
growth. But this is not to say that McClelland has established the caso,
that societies with high levels of measured *need achievement” grow.
faster (see Schatz, 1965, for a devastating critique), nor that ‘need
achievement’somehowincreasesthe cconomic returns fromeducation,

We turn now to a less bizarre interdisciplinary effort employing the
simple correlation approach. Noting that some forms of education
are more conducive to development than others, and that historically
education has more frequently stunted rather than promoted the
capacity for social change owing to its associations with the outlook
of ruling élites, Curle (19642) constructed a sample of fifty-seven
countries for which he collected a variety of economic, educational
and political data around the year 1958. Altogether he marshalled
evidence on ten indicators: (a) domestic fixed capital formation as
percentage of GNP, (b) public expenditures on education as a per-
centage of national income, (¢) the infant mortality rate, (d) rank
orders of per capita GNP, (¢) rank orders of the rate of growth of
GNP 1954-9, (F) rank orders of the post-primary enrolment rate,
(&) the nature of the *political system”, and (h), (i) and (j) as the rank
orders of (a), (b) and (¢).
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Mestof Curle’s results are s expected: high rank or¢

i tures as a proportion of
between educational expenditures as a prop el

on the on hand, and both per capita GNP and pos
ments, on the other; likewise, high correlations betWech rank orders

of domestic savings and post-primary enrolments, but no significant
correlations even at the 5 per cent level between any of the tWo. educa-
Sional variables and economic growth in the previous five years, The
Feoults we wantto emphasize, however, haveto do with the connexions
between *political development” and the other cconormie and educa-
{ional variables, Adopting the ratings by Almond and Coleman (1960)
to discriminate between competitive, semi-competitive, and authori-
tarian political systems, Curle ran chi-square {ests on the relationships
between competitive systems and savings, infant mortality rates and
expenditures on education. All of these, with the possible exception of
the first, proved to be highly significant, suggesting that competitive
forms of government are assaciated with greater degrees of develop-
ment and with greater expenditures on education. Going one step
further, Curle divided the independent countries of Africa, Asia and
Latin America into two groups, egalitarian and non-egalitarian, de-
pending on whether the country in question has a relatively open or a
relatvely selectve system of secondary and higher education (the
criteria are not explained and are presumably based on judgement)s.
He found that egalitarian countries generally achicved higher per
. and invariaby bth igher percapta expenditures on
mmmm:::! e lg I:Ir]t]:ln:_slrpnn?ary enrolment rates, concluding that
- inacmmlrg' . ian pr.u\uplu, is a significant independent
¥'s educational efforts (Curle, 1964, pp. 232-3).
ﬁnlr.ua"c:sahr;{,xepre_vm}lsmnsy_dcmi.m of some of his other fascinating
g e implication of our précis is already self-cvident:
ol rela‘icym zml to use international comparisons to throw light on
the ratons betcen ncome and educaton, e cannot affrd to
gical and political variables which af
some explanatory power, and certainl ppear to have
2 ly not much less power than the.

output and income vari: !
arial less
e st bles which figure so heavily in the writings of

der correlations.
ational income,

8. In Africa, for
Tunila togetheras sganone o, &0 Ped
Southern pner & egalitar 8ypt, Ghana, Gui e
ia ot noon and Angola, Eihiopia Lihe?:lgea' Nigeria and
aran e, 15640, bl 3y A and
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International Comparisons of Inco

me and Education of the Labour
Force

After all this,

After . it comes as a great surprise to learn that there is &
significant rel;

ationship between incomes per head in different countries
and the proportion of highly educated people in the labour force,
This is a much stronger test of the hypothesis that education is invest.
ment than that provided by correlations between income and enrol-
ments, inasmuch as labour force participation rates differ significantly
between countries. A strong cross-section correlation between income
and the stock of educated man power is difficult to explain by the idea
that education is consumption because income today can at best
generate enrolments today which will not furnish educated man power
until so many years later. It must be conceded, however, thateven this
difficulty is not fatal to the notion that education is demanded as a
consumption good, since income is almost always positively *serially

correlated’, that is, correlated with itsclf through time. Nevertheless,
this sort of evidence does come closer to testing the hypothesis that
education is at least in part investment,

What we are after is something like a one-variable *production
function’, a regression of income per head on stocks of man power
characterized by their educational attainment. But for reasons that
will become apparent as we go along, most of the work in this area

has startedat the other end, estimating whatare in effect naive ‘demand
equations’ for educated labour. The Netherlands Economic Insti-
tute, for example, ran the following regressions on 1957 data for
different countries:

()
N=o (N)h (7’) +u
ne
N=a,(Y) "1(‘;:) +u
where N = third-level educated man power in the labour

force, that is, the economically active population
who have completed higher education,

N? = sccond-level educated man power in the 1-:::;
force, that is those who have completed secon
education,

¥
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¥ = national income in millions of U.S. dollars in 1957
prices,

opulation,

u=residual and

&, 3, fy and f1y = constants to be cstimated.

They found only twenty-three countries for which this kind of
evidence is available, about half of which are poor countries. Be that
asit may, the least-square regression produced the following estimates
(Netherlands Economic Institute, 1966, p. 61):*

F\-o16s

’:570]‘”“3(7" (R? = 0-845) 1
. " L
w=tggran (D)7 oo, 2

Equation 1 can be rewritten a

20164 po16s

N =5207"
=520

1038 pot6s

and, similarly, for equatio

— 16367 Yoo pos

AT we treat cross-section estimates 1and 2 asifthey were time seri

e can take logarithms of X, ¥ and P and differentiate these witf
respect o time.

1adx

Waiting X
Lefsgain

forthe geowth ate per unit of time of any variable ¥, we get
N =1:038 ¥+0-164p 3
N? = 0659 Y4 0-655.

4
L sttt sttt i e

accompaying document (Netherlands Economi Intifte, 13esey
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a1 per cent increase in national incorme g
e with a 1:038 per cent inrease in third-level and g 0659
e insecond-level man-power stocks, while the

continereis T8 iciiesare 0164 and 0'65Srespectivly,
’"%':,Z?:g produced these findings, the Netherlands Econon
e ithout further ado to the conclusion that the nunpe; o
U ety graduates in active employment, and other profegeyyy
e Vhose work requires a college degree or its equivlent, ‘ghoyig
et ot ahout the samerate as natonl income, whil iy
B e ofsecondary-school graduates *should" grow at abou tyg.
Thirds the rate of national income. This daring non sequitur has had
ormous influence on educational planning in many poor countres
Inspired by the example of the Institute, who employed regressony
1 and 2 o make forecasts of ‘man-power requirements’ for Africs,
Asia and Latin America up to 1975, cducational planners the world
over have eagerly leaped from the established fact that §?/ V=103

¥ 0:659 to the idea that such numbers provide firm guides
to policy (see below Chapter 5, p. 150)

This extremely simple *theory of educational planning’ has a short
but notorious history. One of the first educational plans for an under-
developed country that was based on the man-power forecasting
approach, namely the Ashby Report (1960) on Nigeria, employed an
empirical rule-of-thumb invented by Harbison: N* should grow twice
as fast and N? three times as fast as GNP. What the Harbison rule
implies s that for the next decade or two the ratio of the absolutestock
of educated man power to absolute national income does not matter:
allthat counts s their rates of growth. No rationale and certainly 10
international comparative cvidence was ever published, cither by
Harbison or by anyone else, to justify the famous 2:1 and 3:1 ratios,
and, as we have just seen, the best evidence is that the actual ratiosin
different countries are nearer 1:1 and 3:1.5

The fundamental point, however, is that regressions 1 and 2 repte-
sent the outcome of the intersection of a scries of demand and supply
Z_h‘“}:lli’:ufldnot the demand for N° or N* in the cconomist’s s:::
irestited: in lemand”, nor even the stocks of cducated ]marl\rm“
i 0[8 purely technical sense to produce a given le¥e, o

national income. In the jargon of econometrics
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5 :m =fmm & purely theoretical point of view, the Harbison rule-of1u™
sense; see Rado and Jolly (1965, pp. 80-84)*.
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gemand for N' is not ‘|dem_iﬁed' and the equations represent ‘reduced
forms' of a more gencral simultaneous system of demand and supply
equations. Therefore, although we may interpret equations 1 and 3.
gsindicating feasible paths of growth of N2 and N for given rates of
growth of national income, i the sense of having been attained by
some countries, they are far from specifying optimal rates of growth,
which i presumably what we are after in educational planning, They
ntell the educational planner ‘what is’ or *what has been’ but they
cannot by themselves tell him *what should be’,

Caveats aside, the finding that the incremental Iabour-output ratio
(ILOR) for tertiary educated turns out to be close to unity appears
to'be one of the more robust results in the area of international com-
parisons. It s true even of third-level educated teachers considered
separately, as well as of qualified scientists and engineers (Netherlands
Economic Institute, 1966, pp. 29, 31). We will meet it again when
we begin to cross-classify the labour force by sectors and occupations.
Indeed, the importance of regressions 1 and 2 in educational planning
Justifies a special label: hereafter we will refer to these as Tinbergen
Regressions after Tinbergen, the now retired Director of the Nether-
lands Economic Institute.

We turn now to international comparisons of education and income
per head disaggregated to individual sectors of the economy an
dividual occupations within sectors. For practical reasons, these types
of studies are just aslikely to regress output on education as education
on output: they may attempt to explain output per worker in a given
industry by the education-cum-occupational composition of the work
force in that industry, rather than the educational-occupational mix
by the value added per worker employed

We look first at a pioneering study that actually stopped short of
translating occupation into education; nevertheless, it deserves men-
tion for its careful collection of 1960 data for fifty-eight industries in
twenty-six countries and for its characteristic approach to the task
athand (Horowitz, Zymelman and Herrnstadt, 1966). The aim of this
study was to provide a reliable cross-section measur of the relation-
ship between the average productivity of labour (output per man) in
anindustry and its occupational composition, for purposes of facilitat-
ing ‘man-power projections” in underdeveloped countries. Thus, the
Authors estimated a linear regression of value added per worker in
different industries on the proportions of workers in five occupational
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categories: (a) professional and technical workers, (b) administrators
and managers, (c) clerical workers, (d)sales workers and (¢) maul
workers. They obtain values of K¢ (the coeficient of multple detepe
mination) ranging from a minimum of 0306 for elctrical machinery
|D> a maximum of 0-880 for lumber and wood products, and
fail to produce a single industry in which all the regression coeffcients
are significant at the 95 per cent confidence level, 1In many cases, only
two out of the five occupational groupings yielded significant co-
effcients and the others are simply dropped (Horowitz, Zymelman
and Herrnstadt, 1966, vol. 1, tables 3,4). Undismayed by these results,
the authors conclude:

‘These tables show that variations in produetivity can be explained by diffec-
ences in occupational structures; that variations in the proportion of pro-
fessional and technical workers are a major determinant of productivity in
almost every industry [because the coefficient of this explanatory variable
almostalways has a higher value than of any other]; and that the importance
of other groups vary from industry to industry.... The results of these cor-
relations clearly indicate that the data of the tables ... can be used to project
future man-power requitcments (Horowitz, Zymelman and Herrnstadt,
1966, vol. 1, pp. 33, 38).

After this it may be truly said: the sins of the transgressor are as
nothing next to the sins of the regressor! But even if their results had.
been statistically impeccabie, there would be questions to raise about

their central conclusion,

After an excellent criticism of official occupational classifications
on the grounds that they group traditional job titles by products or
processes rather than by skill levels or work content, they opt in the
end for the very same census categories (Horowitz, Zymelman and
Herrnstadt, 1966, pp. 12-19). But if the skills required by occupations
remain undefined or are mis-specified, what sense is .ﬂlcre in talking
of the ‘man-power requirements’ of certain *occupations?

We are moving ahead of our story, however. We will take up the
pitfalls in occupational classifications in a later chapter (sce below
Chapter 3, p. 153). Here weare concerned simply with the relationship
between income or output and education, as mndug\:d by the nc!c;:=
pational composition of the lab'our force, with a Vxewv::hlcsllng
hypothesis that education contributes to economic growth:





