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EDUCATIONAL POLICY AND LABOUR
PRODUCTIVITY: AN QUTPUT ACCOUNTING
EXERCISE*

SO B Rioht and KT Sabot

Whatis the contributon of education o ontput, praductivity or their growth?
Economists have tricd 1o answer this question usmg output accounting or
growth accounting by the decomposing of output or its growth into the
contributions of various factors, mcluding education,

Phe approach i this paper is outpur accounting, of which Krueger (1968)
provides an early example. Using orude aggregaie census data on some
20 mosthedeveloping  connitries. Kroeger posed the question: how much do
differences in educationa endovanents lead to differences in per capita income?
Shie estimared the effecton per capita tncome in the United States of assuming
not the Us D educational distribution but ihe distzibntion in cach other country.
The size efUhic eflect was then velated 1o the differences in per capita income,
Krneger explained more than half the difference i per capita income by
differences iz homan capital. and »o conclnded that humar capital (defined
more broadly than educational wrainment. contributed more than all other
fretors combined. Another version of the same exercise, but using a three-factor
produciion function, was conducted by Fallon and Lavard (19755, with similar
data sources but for a different set of conntries. They found the contribution
of their index of human capital 1o be jower thw Krueger's estimate and
generallv Tower than that of physical capital.

Ontputand growth accounting both suiler from well-known drawbacks (see,
for instance. Bowman, rg8u and Nelson, 16810, First, failing to take account
of the other determimants of income can bias estimates of the difference
- income and productiviey atributable 1o edueation. Secondly, in stiaply
assuming that the standardised - carnings difference beaween the educated
and uncdieard measures the prodactivity of edecation, output and growth
accountants attrtbnte casation o whit may at least in part be a non-causal
correlation. The relation between education and carnings may reflect payment
for anmeasured “natiral abiliny” or o educational quahfications irrespective
ol their cconomic value, el eved ntiadism . This effective equating of the
marginal products of factors to their remuaeration has led some practitioners
to treat growth acounting s nomore than " first step” that “cannot be relied
upon to give answers to counterfactual questions” {Matthews et al. 1682, p.15).
Adjusiments to the camings difference o estimate the marginal product of
education have in geneval imply atributed an arbitrary proportion of the

* Fhis anticde s the resudt o researel supponed by the World Bank. Tts findings, interpretations and

conclustons do not necessarily tepresent oflicial poliey of the Bank and are the respensibility of the authors.
Wwo referees wnd dueditor provided helptul comments and suggestions.
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difference in carnings to ability or other correlates of education (see, for
instance, Denison. 1967, pp. 82 75,

Thirdly, these accounting exercises are generally conducted over time periods
or across cconomies that ditfer much in the relatve supply of and the relative
demand for educaied labour, Differences in the structure of factor prices or their
marginal prodncts according o factor endeswments and the characteristios of
production functons make the answers 1o the counterfactial questions being
posed unreliable U Krueger 1968, pp. 643 50 argued  that her estimated
contribution o edocation would give @ minimum estimate, essentially because
ehe marvginal product of human capital in the United States would be relatively
fow i the Tntted States was well endowed with human capital. Bat her estimate
would notbelow ifthe US ceonomy had a grecrer relative demand for human
capital,

fo-this paper we minimise these three drawbacks hy examining @ ‘nutural
experiment in Kenvaand Tanzania, These countries ditfer in their educational
policies, bt they are sutlicients similar in relevant respects other than the
supph of cducated Tubour, In particular there is evidence that the relative
demand fanctions tor different categories of educated labour are very similar
m the two cconomies  Knight and Sabot, 1484, 14841, Vhe analvsis here s
based on twol sty comparable, ses of microcconomic data, Earnings
functons can therefore be used in place of mean carnings by educational level.
The daracsews proseie informadion on the educitional attainment of workers
and on thenr cogmitive Skills and reasoning abilities. The measures of cognitive
shill and reasoning ability enable us o isolate hienian capital from the sereening
and credentialise effects of education, thereby improving on conventional
estimates of the maryinad product of education. The measures make possible
an estimate of the «tfects on cuput of the difference between the two countries
notonhy i the quantity but also, by means of edurational production functions,
in the quality of edacation

Section I eontains i briel account of the data and the setting for the analysis.
Section T presents estimates of o recursive mode) ol cognitive skill acquisition
and carnings determinaion, Section T examines how much the divergent
cducational policies o the two countries have generated measurable differences
i the quality of education provided. Tn Section IV a method s developed for
estimating the effect ol education on the cognitive skills of workers and on their
carnimygs and productivity. In Section V' we conduct policy simulation exercises
which show the effect in one country of adopting the other’s policies relating
to the quantity and quality of education. This permits an estimate of the
contribution of cducational policies to the productivity of workers. Seetion VI
sunis things up.

PAtempts inwrowth accounting 1o allow for non-aarmnal educational expansion have used assumed
ar estimated elasticities of substitution between education and other factors to measure the effeet on factor
prives and factor weights see, for instunce, Dougherre, 1971 and Selowsky, 197105 attempts to allow for the
changing structure of factor prices have involved the use of a chain-linked Divisia index wsee, for mstance,
Jorgenson and Griliches, 1967 .
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I A MODEL OF COGNITIVE SKILL ACQUISITION AND EARNINGS
DETERMINATION
We posit a recursive model represented i the following two equations:
H=u,4a R+a,S+a,T+a, Bte, G4 U (1)

here Inb by h RV SHh 40 L+b P41 (2)

1l = (‘u,_[l]ili\‘(' skl seore

R = reasoning ability score

N o= o dumimy vanable mdicating completion of secondary schooling, the
omitted subeategory heing completon of pricuay schooling

T = vears since leavine school

= wdummy variable indicanag bith o an urbe noarea, birth ina rural
area veing the onnted subeategon

G acdammy variable takime o value of il the secondary sehool atended
by a secondar-completers and e primary school attended by a

promeary scompaeters was o covernment schooll and o otherwise

W= carmines per month
I vewrs ol emploviment experence divecthy meisured
01 = distarbance tenme, wirth £ sssumed 1o be ancorvelared with 1

Fquaton 1 s an edncasanal producton Tunction. simtlar in form to those
used omost sach stndies suvesed by Hanosheks g0 and Laul 19790
estimates are presented i Fable v Laeach countey cowmtiv e skill bears i highly
significant positive relationship to educational Tevel and o abithiy In Kenva,
sccondary educiion rarses cogntive skilb oy sy poines or by 50 ad the
means: siilar resnbis are obtained e Tanzania The clastany of respoase of
cognive skl o reasonmyg abilice ar che means s roughly o in hoth countries,
Because the number ob vears that have elapsed sinee the respondent left school
is i proay o change m the gualite of schooling over tme and for gain or Toss
ol cogmuve skilb atter leaving school. the sign of ity coctlicient cannot be
predicied. Tn neither counry was the cocthaent on 7 significandy diflerent
from zero and the termowas therelore deleted Trom he estimated equation. In
both countries the coctharent on /i aimost sienificandy negative, suggesting
that urban birth.and by implication urban educadon, reduces cognitive skill,
This counter-intuitve vesult may reffect greater selectivity inaceess to schooling
and 1o the urban Labour markec among the rural-born, who face stfler
competiion, vather than better quality of rural schools. Tn Kenvacthe coeflicient
on Gois signiheanthy positive i accord with our expectation that government
schools are onaverage of higher qualiny than private schools in Kenva,

In our madel for the determmation of mputs in the educational production,
reasoning abilitv s exogenons and secondarv-school avendance is intluenced
by reasoning abiliny and by the avatlabilioy of secondary school places, which
is exogenous, Educatonal ataimment [unctuons have been estimated for the
samples by means of probic analves Bowssiere of ol 19857 In both countries

P Tese ctrecarsiveness telanmg ths cquation to oureguations toand 2 farled toreject the nall hypou esis

that the CHUATION SVSTEI IS TeclrsIve
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Table 1

Kenya and Tanzania.: Educational Production Functions

Pooled

Variable Kenva Tunzania sample
& Secoadary schoohng [ARVES [IERTETH it
a0 B8y PRI
G Government school 3300 SR 29475
249 0Th: ISR E
B Urban birth -3 507 — 261 -~ 2868
vl 142 2
K Reasoning abiliy 570 o 4tl7 o 51y
355 558 747
K Kenva 7T
451
Constant 1544 12734 9903
R? 042 0 4 056
Standard error of ff LR 774 845
Percentave standard error ol ff 2l 262 235
AY 209 179 $79

Notes

1 The dependent vartahile s 71 cogntive skill.

2 The fignre in parentheses beneath a coethicient i its € statistic.

3 The D varable was poked out of 61 there betg o masimam of 28 in the lreracy tet and 33 in
the numeracy tear, the nusamun score tor B was b,

op The dunins vanable A sepresents meeihership of the Kenva sample, the base subcategory being
membership of the Tanzania cample.

50 Alog-linear specitication In R and In Fieplacng R and 1 was ablo estimated but was inferor
in terms of the percentage standard enor of 11 247 m Kenva and yr o Panzania . and the significance
of some coethaients.

60 The White hererc hedunstiviny test White, 1980 cannot reject the null by pathesis of haomaoskedasticity
of the errors The White ciandard errors, e standard errors which ate consistent even in the presence of
unknown heteroskedasticinn, are very similar to the reported standard envorssand i no case does acorflicient
cease to be signiticant when the White standard error is substitured

the prohability of’ going o secondary vehool increases significantly with
reasoning ability and with the size of the secondary relative to the primary
system 2t the tume that primary schooling was completed. Ability thus
influences the acquisition of cognitive skills both directly and indirectiy through
access to secondary education. The main difference in educational atainment
between the two countries is due to the difference in the size of their secondary
school systems which in turn can be atributed to differences in government
policies. The findings are consistent with the views that in Kenva, with its large
private as weli as government system, the market for secondary education is
in_equilibrium, whercas in Tanzania there is excess demand for secondary
school places. Estimates of private rates of return o secondary education an
subjective responses to survey questions also suggest excess demand in Tanzania
(Knight and Sabot, 14861,

Equation (2), the semi-logarithmic carnings function, includes 7, R and §
among the independent variables to separate the positive eflects on earnings
of cognitive skill acquisition and reasoning ability from that of secondary school
attendance. The tirst can be taken to represent the effect of human capital, and
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an important determinant of cogniuve achievement. We equate the residual
with differences in quality, although we recognise that differences in the
imcentive svstems in the two countries could produce different drive and family
support, and that these might contribute 1o the residual. The lower qualiny
ol educaton m Tanzaniac conld stem from diverzences ineducational policy.
For example. althongh expenditures per pupil are roughly the same in the
two countries, greater siress has heen placed on carriculum: diversification
in Tanzama, pevhaps at the cost ol time spent on general aczdemie skills, and
on Kiswahih at primaey school. perhaps ac tie cost ol ethicient learning in
Enghish ot secondary school Cooksev and Ishumi, 19861,

VO PHE SIMUTATION METHODOQLOGY

The two luncuons can be used together for simulation purposes to answer the
following counterfactual questions. First, what 1s the eflfect on the average
cognitive skill of the Tanzama labowr force of mereasing the quantity of
education o the Kenva Tevel? Secondlve what s the effect on the overage
cogmuveskillofthe Panzana tabour foree of inercasing the quadity of education
to the Kenva fevel?

Toanswer the fiest question, we substitute the Kenva tor the Tanzania full
sumple mean value of the secondary school dunmmy varablesand prediet the
cogmtve skl score nsimg the Tanzania educational production function:

/1, g, + il K, + @y Sy I+ a,, (. 1)

r
To answer the second question, we substitute the Kenya for the "Tanzania
educational producuon funcuon and predict the cogninve skill score using the
Tanzania mean vabaes of the mdependent variables:

/

[51]

, o , : ,
¢y oy R, Ay Spay Byda, G (5)

Further counterbvetnal gquestions can then he posed: what is the effect on
average carnings i Lanzania il tarn, the quantity, the quality, and the
cpantitvand quality of education in Tanzania are inereased to the Kenva level?
Vhe answer requires that the mean cognitive skill seore resulting from cach of
these comnterfactual changes i educational policy be substituted for actual
cognitive skill in the Tanzania carnimgs funcion w predict the consequent

change i mean carninas:

VRTINS N Vi o U PR YR (6)

with the subseripeto S hemg either £ or (0 as will be explained belo .

FThe assamptionsimplicit in these exercises should be recognised explicitly.
The simulations assume that the poliey changes do not afleet the coeflicients
of the funcuens nor the mean values of the other independent variables, Tt is
alse assumed that, reflecting the rationing of secondary places in Tanzania,
there would e an effective demand for the simulated inereases in the supply

of secendary places,
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Vo CROSSSCOUNTRY POLICY SIMULATIONS
Our results suggest that more Jiterne w numerate workers are more
productive. Tanzania mav thos have paid w price i output foregone by
restraining the growth of sccondiry education aned reducing the quality ol
education for the sake of other goals. Our next exescise is 1o quanuty this price
by simulaimge the effect o wagessand hus on productivite, of differences
between the two countries in the quantiey and qualite of education,

The results of our sinlation exercises are presented i Table 50 The bhase
runs use the actual vidues of hoth v ariables and cocticicnns s the predicted and
actual mean levels of cognitive skill and of carnings are theretore the same,
Simulation 1 shows the effect of the Githrence moquanting, simulaton 2 the
eflfect of the difierence i quabovand simulation = the effect of simultancons
changes in quantn and (rrahiv. The Tanzania sumulations introduce par-
ameters from Kenva, and the Keovasimuolatons parameters rom Tanzania,

Aninerease in the quantine ol second v education i Fanzania to the Kenva
level would, on the b of cquations 1 and 2 increase the mean cognitive
skifl of the woee-tibour voree Iy and mean carmies In 3" simudation
FeoAn incrcise i the quadioy of edie vion would jnerense cognitive skill by
2V and caroimes by o simlation o And asimultancous increase i
quantn and qaatite would inerease cognitive skill by og0 ol carnings by
13" simulaton 5

Do thess inereases in predicred carnings also measure the fnercase i the
productivite of ciplovees? They are the vesehe of assuming increases in the
predicied mean vadue of cognitive skill 27 and in the proportion ol secondary-
completers A The edecton carnings of the vise in 77 can only be interpreted
asrepresenting aprodictviy velationship. Although the coeflicients on S could
reflect anmeasured  homan capital acquived in secondary schoal, i might
instead reflect credentialiom., sereening for abilive. or presschool human capital,
Hso, the vise in S would make no contrihution o procductivity. Simulations 1q
and o differ from simulasions 1 and 5 onby i that the value of S in the other
country s not substituted in the carnings funetion. Theyv therefore show the
lower-bound estimate of the effeer on productivity of expanding seeondary
cducaton i Tanzanis 1o the KNenva level assuming that the cocthcrent on &
contaiie no productivity clement, The quanty eflect on productivity falls by
less thann hall ccompare simulitions 1 and 1a: and e combined quantity and
Guality effe -t falls by 1o percentage poimts to 12" g and 3ar. The
mterprettion of the cocilicient on secondary education in the carnings function
Las hde influence on the predicted change in productvity which results from
mtroducing Kenva educationa] policy in Tanzania,

These simulations sugeest that the opportunity costs 1o Tanzania of con-
straining the quantine and quality of education are substantial, The mean wage
of the Kenva subsample was 4170 higher than thar of Tanzanta, when
converted at the official exchange rare: i would be higher il calealated on the
basis of purchasing power parity. In 1971, before the effects of the divergent
educational policies were manitested in the labour market, the mean urban



Kenya and Tanzania:

The

Table 2

3

Pulicy Simudations

Effect of Varymig the Quantity and Quality of FEducation on Cognitive Achicvement and on Earnings :

Kenva

Sunniation

Tanzana

Ssmulation
RBase Buse
run ' ta 2 3 34 run 1 ta 2 3 30
FEducational producnon tundtion
Mean values

8 Sccondary schooling 0532 0414 0414 . RN 0414 [GETE 0532 0532 . 0532 542

R Reasonmng ability 27816 . . b * - 260°434 . . * .

B Urban birtk: 0110 . . . . . 0190 . . . . >

(' Government school 0-700 he . . * . 0730 . . . . -
Cocthicrents

N Secondary schooling 11754 . . 10:g38 109349 10638 10°43G . hd 11°754 11°754 1754

R Reasoning ability 0570 . - o387 0487 o487 0487 . . w570 0370 O 370

B Utban birth —13567 * . — 2631 — byt —2-651 . . - 1567 - 3-5b7 ~ 3367

(+ Government school =366 . * 0" 495 ny95 0 Gy 0'yG5 . . 3366 3366 36t

33 495 49: 95 495 3 33 33

Constant 13490 . . 12:340 127340 12540 12340 . hd 157440 15490 15°4Q0
Predrcted cognitive shill

Mean A - 39°362 38-175 38173 32011 30-B20 42-820 20'964 31-255 31255 37207 38-58q 3R-254

Chanceain mean "AH - —-— —1°39 -39 ~ 745 —574 —874 — 1-29 1-29 724 B63 803

Percentaee chanee in mean (Al — —-35 —35 —188 —a —221 — 13 13 242 28-8 288

Farnings function
Mean values

S Sccondary schooling 0°532 U 4i4 . . 0414 d 0414 0°532 d . 0532 0414

K Reasonmg ability 27-816 . - hd . . 26434 he he he he he

1. Emplovment experience 9 026 . . hd . . 7:163 . . . . -

I Cogniuve skill 39562 38-175 38175 32111 30-820 3820 29-964 317255 3172355 377202 38589 38-589
Coetlicients

S Secondary schuoling 01924 - * . . he 01125 . he . he he

R Rrasonig ability 00058 . hd * hd hd 0-0008 . b . o -

I Emplovment expericnce w0348 . * he e . 0'0550 . . . . .

H Cognitive skifl 00197 . . d b * 00r2g d . * hd .
Constant 547537 . . hd hd hd 57261 . by he he .
Predicted carnings?t

Mcanify", - tary gh6 987 876 835 854 717 738 728 787 g2 8or
Change in mean Al - — —48 —27 —138 —179 - 160 21 v 70 95 84

Pereentage change in mean AR —48 -7 —136 -17h —158 29 16 g7 132 iy

Figure as for base run

+ Since the dependent variable in the carnings function is logarithmic, “predicted mesn carnings” is a geometric mean.

010
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wage in Kenya was only seme 10, higher. A third of the current difference
in predicted mean wages converted at the official exchange rate (95 in relation
to 297 shillings can be explained by the lower mean cognitive skill of Tanzania
emplovees,

Teas reassaring that similar vesults are obtained when the stmulations are
conducted on the Kenva subsample Table 5. The quantity effect on
productiviey s 50 the qualiny elfect 130 and the combined effect 8.
Reinterpretation of the coeflicient on secondary education in the Keava
carnings function reduces the change in productivity by less that 2 pereentage
points. The main contrast is that an even higher proporton of the difference
in predicted mean waces 6o, can be expliained by the higher mean cognitive
skl of the Kenva workers. Exven it the use of purchasing-power-parity
conversion foctor were to reduce these pereentages, the diflerence in cognitive
skills would remain important.

As a guide o the potential gains from improving the quartin and quality
ol education i Tanzania, these estimates are lable (o be biased in various
respects. First theyv ke no account of diminishing returms (o large increases
in the supply of coenitive skills relative to other mputs. We have used the Kenva
and Tlanzania survess tosstimate the clasticioy of relative carnings with respect
to relative educational expansion, the inverse of the elasticity ol substitution
between educational levels Knight and Sabor, 1By Our estimate is that an
merease in the Lanzania ratio of sceondary- to primarv-school leavers in the
wage-labour foree to the Kenve level veduces the ratio of their carnings by some
ro, the predicted cain b labour prodactivity would be Lide affected by
diminishing returns, This resnlt squares with our hinding that the returns 1o
cognitive achievement are nio significantly lower in the manual occupations,
which wonld ahsorb much of the additional supply of high cognitive achievers,
tan in the white-collir occupations, where they are now concentrated in
Tanzama Bowsiere of al. 1985 Secondlv, the Tact that aceess o sceondary
schiooling s Burlv meritoeratic implies that the expansion of secondary enrol-
ment i Tanzania would redace the qualifications o entrants 1o the sccondary
svsterm. Lo also unplies that our simulatons overestimate the merease in
productiviny from cducatonal expansion.

Thirdlve oy upward bias i the estimate resulting from the above con-
sidevations niay be offset by the downward bias that wordd result if our
specitications had failed 1o capiore the depressing effect of pay poliey on the
return to cognitive skillin Caneanias Althoueh the relative supple ol cognitive
skills is greacer i Kenva, the renurn (o them s higher, As a consequence, when
the Kenva carnings function mstead of the Tanzania one 15 used 1o measure
the effect of changing the quantny and quality of education, it produces a
change in carnings which is over prareater STable 30 A further reason for
expecting downward bias in the estimate of productivity increase stems from
the way of selecting the subsinple. Those who acquired most cognitive skill in
sccondary school were most likely 1o have continued their education beyond
form IV and would therefore be excluded from the tested subsample.

Finally, although it is very plavsible that higher cognitive skill commands
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higher cirnings hecause ic eaises the productivity of labour, only under the
rigorous assumptions required for marginal product 1o equal wage will the
mcrease in productiviey equal the inerease in carsings. However, there may be
a direct proportio al relatonship. For instance, monopoly in the prodiet
marker mav (3"};!‘«'-«« the wage below marginal product, or marginal product
may fll <horte of the waes if public secior emplovment exceeds the most
profitable level We canmot thevefore claimy that the predicted absolute increase
moaverage caciines inClanzenia precisely measures the absohite inerease in
average iabour productivity, but the percentage ‘nereases are likely to be

similar,

VIL CONCLUSIONS

The projeci design has been 1'()111})'11"11i\'v first. 16 establish what relationships
are robust. secondive o explain such differences in relationships as are to be
found hevween the two conntries, and chirdiv, o illuminate an issue on which
policies i otherwise similar countries have differed greatly, Two findings,
significans notonly because they pass the wsual statistical tests but also hecause
they hold in boriv conntries, are the positive eflect ol sccondary education on
cognitive skidls and the positive effect of cognirive skills on carnings. They
\H[)])HII the mnterpretation of the relation heoween secondary education and

arnings us showing the effeer of human cap? tal gequisition in school on pro-
rllu tviey atwork, The observed differences in re lationships and in parameters
also assist the anadsis. The difference in educational production functions
permits idenule ation of the effects of «'(lm‘;nimml quality: the difference in
raean secondary school artendance, the effects of educational gquantity. The
recursive model estimated inthe same way in the two countries, makes possible
cross-country productivitv-aceounting analvsis of the effects of education,

Kenvaand Tanzania differ considerably in the quality of fsecondary and
pre-secondarv education and the quantty of secondary education. The
cognitive skill of urban wage-emplovees with the same ability and school
artendance is sabstandally higher in Kenya, Secondary enrolmend rates and
the Jevel ol educaton of the urban wage-labour force are also higher in Ke nva.
Consequently, the mean level of cognitive skilf per urban wage-cmplovee  and
theretore mean carnings and productivityis far higher in Kenyva, Our
simubations suggest that i the quantity and qualll\ of education i Tanzania
were radsed e that of Kenvae the mean carnings of ‘Tanzania urban wi age-
cmployees would be 13, higher. Sinee their produc tivity is likely o rise by
a similar percentage, the cconomic benefits (o Tanzania from pursuing such
a policy \mul-l be substantial. "The differences between the two countries in
cducational policy regimes appear 1o have been an important factor in their
diverging mean wage and productivity of urban labour.

The diflerence inlabour producivity atributable o the difference in policies
for sccondiry education is likely to grow over time. The educational composi-
tion of the urban wage-labour foree in 1980 did not fully reflect the divergence
in policies which ciwerel in e 19708, The proportion that sccondary-
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completers constituted of the combined group ot primary- and sccondary-
completers for the sample as o whole was still only moderately higher in Kenya
cwhere 10 was o053 than in Tenzania o Forodhis reason the efleer of
stimulating a rise i the Gquantite of secondary education in Fanzania o the
Kenva level was meniest, vaising labour productiviey o the urban wage seetor
by s However e ditference in the proporiion o275 for the cohort which
had entered ihe mackes within the Previons sixovears was more marked (the
proportion bemg o655 m Kenvie and o8 Tonzaniar, I the present policies
continue, the ensuing change in the edicational compaosition of arban wage-
cuplovimens will snerease the ditference im0 the proportion of sceondary-
comnpletersin dhe relevant Tabour foree and so inevease the difference in fabour
productiviey acributable secondary education,

Fhere are imic 1o he policv imphications of vesults obtaiied for urban
wage-emplovees i countries with predominantdy rural cconomies. Neverthe-
less, since additional secondary schaol vraduates would almot certainly be
cinploved in the urban wage sector, it would seens tha Tanzania could benefit
substantially trom an Enprovenient in the quality of its education and quantity
ol its secondary ediication towards the Kenviclevel There are veasons why the
extimates viade s the sioation analvsis may be biased and why onr results
st therefore he vegacded as sngaestive vather th i conclusive. Nevertheless,
thev have Lieen obtained whilst avording somne of the drawbacks that normally
underhie ompan cecounting or growth accounting analvses of the contribution
ol edncation. The greater similorioe of the two urban wege economies and the
gecater compaecabiliony cf onr diga hive permitted somewhat more realistic
stimulation exercises thar are norrally feasible m Cross-country output ac-
countmg studies. And troneh the introduction and meastrenment of cognitive
skills o ink between education and carnings. ithas been possible (o answer
questons of cousadiny tat others have stmphv had 1o hey,

Insictuie of Foonomics and Statistios, Oxferd {niversity
Wialliams Colteoe . and Do lopment Rescarch Department. The 1o ld Bank

Date of seceipt of final lifesanpd - st 1086

REtERENCES

Blaue, Mk 1050 Hune capital theors A kel W faundiced view." Journal of Feonomic Literature, vol.
L 003 September Cope ML gy

Boissiere. M Kuiuhit, 1B wad Saber, RO taty larmmes, schooling, abiline aned cognitive skills.”
dmentcan Fomome Peien ol Syeno g December s pp o g

Howman, My Joan g80 - Edueation ceonsmi wrowth s an overvise s e Education and Income e,
Timothy King.. World Bank Statl Workng Paper No, to2 Washineton, DG pp-togI

Cookses Bran and Bhumi, Abel 1lb A onite abresiew of polics an  pracice in Tanzanian secondary
edacation stnce tats S Mamca, Dar es 5ol

Demson, fdwerd, 1 vgog o Wiy Crouth Rated Difler W ashineton, D The Brookings Tnstitution.

Dotghe iy OO RN, CTE Ol allocanon o ins estinent in cducation.” Yo Sevdiecn Der rlopme-t Planning
weds Holls B Chenery Camnbrchie, M Harvard University Pre

Yallon, UK and Layard, PR G 75 Caplal sill complementaniy, ineome distribution, and output
acvounting.” Jowrnal of Po'ttieal Fconamy, ol 85, no. 2, pp. 279 o1,

Hanushek, Erik A ta79 - Bducatonal production funetions.* downal of Humar Resorees, vol. 14, no. 3
Summery, np. 351 Y.





http:Journal.of

