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Earnings, Schooling, Ability, and Cognitive Skills 

0orB NI- OSoi B. K:.- ilr, . x1 R. If. A 

Conventional esti nates nov. av', labl f, r 
a large number of countries ,encrallv mdil-
cate that tile social rMtUM tor cLduLCaion 3D.: 
positive, large, aud competitie, i, returns 
to illv,:stlllent in ph si,:al capital" Ihll luch 
eCtillttC, aIre good guidCS toF public I'k".[Ct) 
al!oca ion has, hv ,,ser, been queslioled. Ihe 
hcart of the problcin lies in tuie inerprctati,,n 
of the poSitic rclation.hip betwec the 

t,_uin and tile earing of, wOrkeitS: Mhlcth,ii 
is tile t(tvciitonal "stilt is',tlle. Ie 
coticuent of the edui.tion :iriailc in tle 
-linings flction uaui-s the elct oh th,: 
pr',ductivitN of sorlcr,' of /ittait callltl 
iculriie in s',chool. It h 1C,eent hN1 itsi.eM 
ilit ed.licaliotl itI p Ilstad, iltlrfsess 
.rceillllg Iro Itlivc .11-*iiv ird ilittivatjOtl, 
F+er lialisil ~Itla 0colteqUil'ucethi i 

'Ind lariiian., generated by surveys; of the 
iirhan wagc-Lbor force specifically for tliL 
tuds. lhlies,. data sets contain tle Usual vari
bles found in earnines function estimates of 

the bcncfits of schooling--- individual earn
1igS,\Cars1 ond;'ii off onl, years em

ploimnct cpcrienc'. In addition, they con
tam t,., variables-- ncasures of the worker's 
cgilie skill,; and oif his or her reasoning 
'l;itv., -;aot previously found ill studies of 
devcloping t.ouitnies and onlV rarely founlld 

Iu stUdies of the education-eaniings rela
tioiS1p in, deVClped countries.' With these 
vatriables c can/ cstinate :ie direct effects 
ifi earungs of cogititie skills, ability, and 
e A it , ', I; . then to estillnate;lhoo }llg. 

CtiCinala} production functions and eduLca
tinil a.titttim i: fuinctions. adlit tinking these 

itseiClltici;l ii;tl l, iet 'ci ileititilCttiOli, with tile carllillgS flnclionl in a 
()t jltllth lit' lhlI taltiabs tll%% l! hi-
P'cd 

In thi1 :1t ( cc AticuIpt to, distiiguiL, (lie 
inlucn.c ou ae,.itiaiit,,,s (,I ic lcieve-
tltel.nitivc. abilit, md ,.ears of education 

AS , uteau otitf:tdjutihcitill the hullnaln capital, 
screening, and ,,elCdittialit hypotheses. ()ur 

c'on t ric anlal'.sis is ba:,d on t o igor-
,uslx tcoiulpair~mble nlcro di. set 

Xc wc..Op1 
W,,rld tiaik. Si 

Bol 
5l it Sitrci.'r d o l: 181,1 , nukt c' 

Klit i. tii'AtIuiie Of Ft .IIc, 

0ir1,
-Ai~nton\V .iingion, 

C aid llMi S 
I ix croit, Sbi. syillj.iis '. , wtlii 

Il oA 7 Vc 'tact: V.IIilll I, tXl F~dticail'oilial 


,Ilt [lrzni tltton for t d i vj'l~l Of tcMsl tit.rd 


ind~ to, I :111iagec. J ilkhlnlan, J itl ij ,1 


1) t lilisti, 'Ind1 ;I] a1 iii iiti.l. rCferec fil 

adTId ci clpful tilitnntt, iter)% Ix 

it CII.,3I 

I 
) C I 20411,h cI) ( 2ii4Uii 

th.,.IN, 06fI, 
n, N, 

frC.MIIII, , I' , c 

iln this ludN\ 

. 1ln) ]!lmdr,. 

tilli: inl tiist
 

cc o (.st'. im 
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'idiictd tic ctimates .d, 

Ft:&, niCrL. Kenicth Ariw (1),1. Marl, t 


(19?7i . SAuti-it , Ihc anid 1tCA.bert 6inhS (19"6i, John 

Rtdes 1971)), Nichel Spence (It-7o), and Les: er "iuirow 


llS5 . 

ccu siVc tlitc",',oi k. we canl also assess the 
(r[ulus jndir.t elfects on earnings of ability 

and cacrs )I Schooling. laving data sets 
1rol two 'ounltriCs srv sintil ar with respect 
t, ) si', csource cnldo0\NllenltS, struct'tre of 
pioductloii aid tiplo,,ient, and level of 
d,,vclopnttt inteans that not only can we 

Ult)eCt our resuIts to the usual statistical 
tests. (t ke can also ASsess their replica
hilit''. 

Both Ktiva and 1'anzania have nearly 

universal primaryachieved thlie obective of 
i.dcation vhile t inversitv enrollments lee;s ta 

ii1,tin it t han I percent of tie relcuan 

ige grop 1 he important policy iss'e.s re

t ofiiieiipI 

ti. ,,llc"emeni t 
Jew ehrnarn et 
i,it ich., (1977), 
Michael (,tnek 

ii .tonir, for abilitv and/or for cogni

in studies tor thte United Slates. see 
.1. 198'0), ira, i and ZviChamberlain 
(iritisies indt Williamn Mason (1972). 
(1977), Paul [aubman and Terence 

Wilvs (1')74), 1aibihni (1975), and David Wise (1975); 
see i hie t.c',' artlics bx, (iriliches (1k77; 1979). tln 
mla Ilances the data refer speciat subgroups in thelioi to 
popl.iia on mnd clear distinction cannot be made be
%Ieen naturai abiiitv and cognitive skills acquired in 
cbotit. 
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garding mass education in East Africa arise K.-+.V
at the secondary level. We are therefore cop.- 1 
cerned to evaluate the benefits of secondary 

A,,, 

education. The public educational system in
both countries is meritocratic and years of 

education may thus provide good signals of 

F
 

ability. The public 
A 

sector is an influentialeraployer of urban labor in East Africa, , , ,
accounting in 1980 for 39 and 61 percent of
the total in Kenya ard Tanzania, respec
tively. Moreover, institutional arrangement,
suggest that access to public sector enplov
ment grades and entry pay are inlluenced b',V
educational qualifications. Explanations of 
the earnings-eduatlion r-dationshi p in terms
of screening or credentialism can not therefore be distnised in the present context. 

Section 1I presents our recursive model ofability, years of education, cognitive achievernent. and earnings. Section III discusses our
data. Estimates of the model arc presented 
---earnings functions in Section IV and cdu-
cational prod ucLion and attainment fuc-
tions in Section V --and theiir implications
for the humanr capital, scic. iii.p and creden-
tialist hypotheses ale discoNc], 

1. '111C M'Nhl 

In the conventi( nil measurement of the
social rate of return to (say) secondar, cdu-
cation, the benefit stream is estimated bymeans of an earnings function, of which the
following, for a sample of primary and sec-
ondary school completers, is an example: 

(1) In H'= a + cl_-z- + 1 --

where In 1 ,--Jog of (pre-tax) earnings of the
individual. ; = dummv variable signifying
that the individual has precisely completed
secondary education, individuals with a corn-

plete primary education forming 
 the base-subcategory, 1. - the number of years of

employment experience of the individual, and 

u = a disturbance term. 

Schooling is introutcedthan a continuous variable for
as 
reasons 

a dichotomous rather
of survey design.to be discussed below, 

A 

FIGuI 1 

The term S is interpreted as a proxy
for the cognitive skills or other marketable 
traits acquired in secondary education. The
e'riss-section earnings function is used to
simiulate two time-serie. J,' and JV, fepre
senting the predicted earnings, over their
expected working-lives, of primary and 
secondary school leavers, respectively. The
difference between the educational groups
in predicted lifetime earnings is then used as the estimate of the social benefits of sec
ondarv education, from which the rate of 
return can be calculated. 

The criticism of the assumptions underly
ing this approach can be illustrated in 'erms
of Figure 1. which presents a simple structur
al model of the relationships among earnings, years of education, natuial ability, and 
human capital. For these four variables, thefigure depicts those which are determinants
 
of human capital (the vertical arrows), of

earnings (the horizontal arrows), and of both.

Of the six links depicted, equation (1) in
eludes only B, the ielationship between years

of education and earnings. The cceflicient on
S in (1) will be an unbiased estimate of the
effect on earnings of skills acquired in school 
only Under certain stringent conditions. 

The first condition is that years of edu
cation must---through the relation F-pro. 
vide an accurate measure of the humancapita! acquired in school. The market valueof this human capital, determined by mar

7'
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ginal product, must then determine earnings 
via A. llowever, years of education, being 
one input into the educational production 
function, may be a poor guide to tileoutput 
from the function. Second, vears of edu-
cation m'lst :ntlUence earnings only Midi-
r,,.ctly, through !F+,A.If there is a direct 
relati nship, through B. which is positive, 
the coefficient on Nears of education over-
Ntates the human capit' ef'eci. The loose 
amalgam (,fhypotheses concerning the pay-
ment for educational qualifications irespcc
tiyeof their c,momic ,alue, generally known 
as "'redentialism," str-sses the direct effect 
,4vcars of education on earnings. According 
to thi view, schools provide students With a 
rc!cruitila .hich is personall\ valuable but 
(i productive. For iwntaice, th, government 

niav deterini e wages and establish educa-
t!on-based hiring and paNn :int criteria, or 
privatC eIplvc1s nay discriminate in favor 
of the educated with win i hey share .sin-
hm )coecontmic ba:ckgr-munds. 

i lie third coudition Isthat, if ability is 
irelated , ttl ", ,ercducatiOn (t1 . It\ 1 of 

oust have no direct (() or indirect (via 
l-? B) ele-t on ,carmnis: positive relation-
ship imp v that Ohe coelicient on S in (1) 
oserstate,, the eflcct on earnings of skills 
liciired In chool, fhat is. the clect of abil-
Ity%is wrongly attriuhoted to years of educa-
tion. Eloyevrs ,ay reward abililv tl an 
md ividt'l basis or, according to the theory 
Of educational screening for ability, they rnay 
,se years of education as a means of identi-
INjig workers who are potentially more pro-
ductive, drass ing on two stochastic relation-
,hips, E and C. Educational attainmentsi -nals" workers with greater average abil-

it,and it is this ability, rather than what is 
actually learned in school, that is rewarded. 
There is. however, a way in which ability can 
strengthen the human capital relationship 
between earnings and education. If educa-
tional selecion criteria are meritocratic in 
the sense that they promote the more able 
(relation E), then years of educatton are 
more efficiently transformed into cognitiveskills (on account of D): E + F + AI and 

D + .1influence but do not bias the estimate 
of the effect on earnings of skills acquired in 
school. 

To capture the complex relationships de
picted in Figure 1 we take cognitive skills to 
he a measure of human capital and rea
soning ability to be a measure of prede
ternined natural ability, and posit a recur
sive model represented in the following three 
equ ations: 

(2) a .+ aiR + ,E + aT'+ v, 

(3) t1 = hb + Yb + b R + hS + 3G + bB 

(4) In I- co + S + c R
 

+ ct +4-c,L + cL 2 + Z 

where R = reascaing ability, E an indica
tor of the aggregate probability of attending 
secontdary ,chool when the individual was 
aged 14. P' = indicators of parental educa
tional background, H =cognitive achieve
men t. - an indicator of ittendance at a 
governmnut (as opposed to private) school, 
B--an indicator of urban (as opposed to 
rural) birth, and r, y, disturbance terms.5 

iquation (2)reflects the influence of natu
ral ability on educational attainment within 
a subsidized and competitive educational 
systetu (relation F in Figure 1). Equation (3) 
is an educational production function, incor
porati ng relations D and i" it is similar in 
form to those used in most such studies.' 
The earnings function specified in equation 
(4) ilcludes relations -. B, and C. As op
posed to the 'conventional human capital 
model" in (1), we refer to (4) as the "ex
panded human capital model." 

I1.
"ll' Iaa 

The data for this investigatio,-co'.tne from 
rigorously comparable surveys administered 
by a team (including the authors) in the two 
countries within a few months of each other 
in 1980. The full samples were randomly 

'Futt delinitions of variabtes are provided and the 
system is tested for recursiveness in the subsequent 
,ectons. 

'See the reviews of Eric Hanushek (1979) and L. Lau 

(1979). 

,1
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selected oil an establishment basis, using a 
two-stage procedure, from among the wage-
labor force of Nairobi and of Dar es Salaam. 
Establishments from all sectors of the urban 
economy--public and private. manufactur-
ing and nonnmanufacturing-- are represent-
ed.7 The main questionnaire was adminis-
tered to the full sample, and provides tie 
information on earnings,' education, em-
ployment experience, and other personai
characteristics. Not all the respondents wele
given the three tests that 'ielded our mei-
sures of reasoning ability. liteac\, and 
numeracy: testing I,\as coniined to a ranldo 
subsalpk( of primary- ald secondar.-C( iii-
plctcrs.5 WhCicos ' sample, each con-tC foIl 
tained sonie 2.000o) lp eeS,, the suIb.SaplCs
numbered 2G5 in Kenycvi and 179 ill"aniliII. 
The anals, using the test results is csI
sarilr confined to the sUbsam ples The sur NcI
design thus requires that schooling be cr-
tered as a diclihtini , rathcr thain i con-
tinuou, v:iriablhc. 

Reasoning abi lit sas tested b\ nieCml (,
"Ras.i'es Irlocressme XMatrices'" (see .. 

Raven. 19:6). Ihis test imvol\es tilemlatchl1 

no" (.'siar,hriilient, in iiten ,nd ruiral ,ei. iute te
c.ipital inIcludCd ourfl', \0cre in ",alnples SIne Iie, 

tivit, II,UnntCAMurcd personal
sur-ves.cd caipiit rit, chjr~cierxti , inlilcet,ihshtteni, is tikeis, to hec 
StrnOCL Ithdplndi than\ thet1 codassostrnger itli~m w,nit.cn,equentl slesalunpleit tl hec.r, an\ piIcn, sle, llon IlkFllh .t.],i 
to undcr,ite the lcnct, of cogmtc skill 

so strc"'tihicInl tidw tri 

s. 

tlvllt ,I
, 0r, patper 


'So liicties cfcc tII 
h Io as"olea, A , dht aic 

general, aiaillahlc sl!
on earnings per ilonth ,ind )Ii 

on 
 hours rorked. iti,not po toc,stnmitilqc ,c.rate 

wage 
 and tours fI'L1 1(1iii, :.If I stIbtIshi ohihcrlhigher cotLnti\i skill catic. pc,,p t,%Ioik ioire pi.
ductielv as ,ppied to lonekcr hur,, tIloescr, thc 
inluence .if
longer hour, is iithkcl, to h\c Iten iil 

portanttl1\m eriett l'1 20Kenv,:, mihdpecneit 31(If[hCtisiliplc 110 (11cpertsent Ill 1,1I1mlal~'AIrked 

percentages for noltiniil cl,\It',,heing li d 2',t 
percent, respectivl, Whether ,%i %%asinc sorked ap peared to depend n Ill the nat1ure if tire 0h tiid 
the characterstiL., of theensl-loser

'Ittook half an hour per re,,poidenl to kittptetc the 
questionnaire and an hour per respondent o administer
the tests. (ii en its small size, the sihsatiple was strat,
tied by education to ensure sutticient ohservations in 
strata of particular interest 

numeracy provide Ino advantage: it has been 
widely used indeveloping countries."' The 
tests of reading achievement and mathe
matics were designed hN the Educational 
Testing Service of Princeton specifically for 
use in these surveys. The designs were based 
on questions in national primary-leaving and 
Form IV examinations and on other guides 
to the content of tileacademic clirriculutn. 
which is nuch the same in Ken',', as ill 
Ianzania. The major difference is that use of
Swahili is stressed more in Tanz,.ania: queo
tlions were therefore set illboth English anid 
Swahili for respondents to choose the lan
guage they preferred. The sum of the score:, 
on the liter:,c\ and numeracy tests I,used als 
the measuire of cognitive skill [he fre
qucnc distributions of sL, eachtest ,)C_'fo)r

siample as a whole 
 arid for primarv- and 
secoiid i -leaiers reveal considerable varI

in- c onL ach test, a desirable characteristic 
*r dependent and independent variable 

alike. All three tests toppcarhivc beento 

Appropl for
i iate tiletarget groups: there arc 
vei", fes, perfect scores aid io ero scores, 
siitiqLcstin that the results, do not suth,'r frotmof pictorial pattern,, for which hteFacy and'u thi 0n1non problCl of truncation of the 
iihilltIs ,rachievenilent distribution that arises 
\khen questions trc t(oels\ or too difticult. 

'Niihcr srs, M lt'bi~ih~ 't(, 5 chc Although these Iea.sures a disrepresent 
til.t advalce, their finlimitalns should be
recognillzed in the uiterpretation of the results 
toilrants.,tCollie. par~tl\ . seCOldar- schoolsBe1c2aseontthe basis of pcrforriianceselect 

enrat oidit proracF,-] i g
l priniary-leavinga e~ ~ ato sexanlinoeations. ie O lthe dif
ference between prinary- anid secondary
leavers ill tieiln achievement scores iia'v 
exaggerate tile vtitle added hy secondarv
education. l"owe\vr, our oftest whether 
selection hr cognitive achievement for sec

ondar , school qualities our assuniption ofrecursiveness proved negative. Noncognitive
trait s. sIch as attitudes arid interests, nav 
lso be acquired iti school aid nav N al0. 

ued in the labor iilrket. Natural ability maxy 

"'Sec 1,,i csanple, E: L Kliclhofei (1967), MN 
Wober 1196 '), and U Sintha (1968)

1IThe at ilitvscore is marked out of 36, tte achieve
ment score out of 63 (34 for numeracv and 29 for 
literacy." 

http:sur-ves.cd
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ivlenot onyreasoning powr, but also A. Do Cognilve Skiii and Ability Miatter?i 'VjI 
'z- "s-uchEuneaurduifia-kt-ablequa~uiUe&s 

Sdrin e, determiinationi, and ,dynamism, If th Cln2,'al ,prffacmaioteou nn,,Tabl 1'permits a comparson 
test scores are,,too narrow as measures of .of estimates of the convetionalt and ex
natural ability and human capital formation, ~ipanU&1 human capital earnii~gs functions in 
the R and H coefficients are likely to under- Kenya and Tanzania.. lnneither country are 
state their importance. Insofar as the omitted the estimatcd returns' texpenen affected 
variables are positively correlated with edu by the hitroduction of variables measunng 

Scational attainment, the coefficient o9)7S is* (cognitive) achivmn n raoig bl 
likely to overstate the importance of dreden- ity. By contrast, the premium on secondary'';"~j 
tialism. Finally, the ability that we measure education4 declines by.,nearly two-thirds in' 
may not ,be due entirely to heredity and both countries,:' and inTanzania it is 'no 
home environment: education may have'en- longer significantly' different from"'ero, in 
hanced reasoning power.12 Howeve , the fact neither country is the independent influence 
that the weighted subsample mean values of 'of ability on earnings either"'large or signii
RR are not significantly differen (27.8 in cant, By contrast, iliboth countries, the 
Kenya and 26.4 in Tanzania), whereas those"' coefficient on the achievement score is posi-

S,. of H are significantly different (.O4.0and tive, significant, and large relative to the U 
30, respectively), on account of the greater :' coefficient on the ability score...... 
quantity and quality of secondary education " ' " 

in kenya,1: suggests that R is not acquired B. Do Cognitive Skills 'Materfor Manual 
in scho 4l. ' er ya 0 as Well as for Nonmansal Workers? 

1r1. The Expent 	 The of the'rcsratified r ssided Human Capital 	 results 
Function 	 (cols. 5 and 6) show that' in both countries"Earnings 

f i
Y'human t, paymen ' for cognitive skills' is not con- ' 

' of conventional I fined to white-collar workers;manual work-'Estimates the 

'capital earnings function (equatior (1))for 
 ers are also, rewarded for literacy anKenya and Tanzania are shown in coitmn 1 numeracy. Although the coefficient onH'is : 

of Table y.i4 In Kenya workers are paid a mnhigher f r nonmanual, (0.017) thatfr mn-
premium of 4.2 percent per year of employ- ual workers (0.013) in Kenya' and also in 
ment experience, and second.a.. Tanzania (0.012 a.d0.008, respectively);F-Ieaversare 
paid 61 percent more than primary-leavers. tests"'indicate that in;either country is' the 
In Tanzania the returns to experience are diference in the coefficient on H significant j'*..... 
higher (5.5 percent), but because of Tan-_ as•between occupations. It seems that accom
zaftia'g vigorously imposed ay policy the pishmei in the basic skills of reading and 
gain from secondaiy education, though sub- numberinig enablesi mechanics, 'inachinist's""" " 
stantial, is lower (32 percent). 15 

.. 'and fork~lift dirivy rs'as well as accountants, 
cekand secretaries 'to do a better job.17 

By cu i in no case is the coefficientI on R 
12[n that case, the cocl~cient on ability is liable to be . ignific'ant."-)'' '
 

upward .,biased and thn on achievement downward
 
biased.' .
 

"See Knight and Sabo'(1984) . 
~'The equations were also estimated with a squarcd '', ' 

excperience term, but' whereas the coefficient was nega. ---. j71is result holds when either the literacy or 
tive, as~nxpected, it was not signiificantly different f-om *ia mera'cy score rcpl.is 'he combined score. 
"zero. 	 171n only one of the t6ur cases (manual workers in' 

"The Tanzania government has compressed the Tanzania) is the coeffijci ni on achievement not signii 
structure of wages in the dominant, public sector.' In the cant at the 5 percent levt'j. 
'relatively unfettered private sector, the premium on the samples are stratified instead by educa'"When 

'education' is higher than in the public secto-,. tional levels, F-tests indicate precisely/equivalent results 
it 	 and, indeed, higher thau-iin' Kenya. We recognize that' for the 'achievement variable, The effect of 'ability on ' ' 

the competitive market vale of secondary education in 'earnings remains small by comparison with the effect on "~ 

Tanani is greater than 9oir estimates suggest. See achievement, and not significantly different from zero in* ~~ 
'~'Knight and Sabot (1983). '.' 	 thrceof the four cases,' Y, 

,,secondary 

http:power.12
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TABLE I - HUMAN CA PITAI FARNINGS (UCIONSWITH AN!) WI tIOIjilMIASURLS Of ABILITY 

AND ('G6NITIVi Ai HI.VIM[N a 

Whole 'hol 
Subsample Suhsamphc 

(1) (2) 


Kenya
1. 042 (.45 


(840) (9 84)
S 476 11)2 

(6.70) (2 47)
tl 
 - .020 
R (6 18).0-16 


(1.32)

Constant 
 6.297
R2.29 5.459
44 


, 205 2)5 


Tanzania

1. .054 
 .055 


j9.70) (10 10)

S 
 .280 
 .112 


(4.30) (1.42)

It 
 - 013 


(3.22)
.A1 

(015)

Constant 5752 
R2 
 .38 .43

N 179 
 179 


The dependent variable is InW. The [--statistics are 

PruuialN Sccondarv Manual White-Collar 
Ieaer, Lea.ers Workers Workers 
(3) (4) (5) (6) 

031 
(449) 

.062 
(10.20) 

.036 
(6.02) 

.065 

.049 
8.61) 
.030 

019 .023 
(0.650) 
.013 

(0.23) 
.017 

(3 8)(Xx) (5.40)
014 (3.211)

.(03 
(3.55) 

.011 
(002) 
5.811.3' 

(2.17) 
5 171.51) 

(050) 
5.866.32 

(1.46) 
5.705.49 

71 134 116 

.049 
(713) 

.066 
(7,06) 

044 
(488) 

().61 
(7.82) 

141 .068 

(X)9 ((13M( 
(085) 0)5, 

12 
1166)

(MA 

(0.21) 
5 0)8 

(2 29)
.1)0 

(1 01) 
5.47t, 

01(,) 
Ax" 

064) 
5.027 

(2.25) 
013 

(151) 
5423 

34 
107 

47 
72 

24 
87 

.46 
X8 

shown in parentheses 

C. Could Cognittue Skill Reprcsent lion scores are used as a selection criterion.Anything But Human ('apital? We therefore expect, and find, a significantly 
positive relationAdministered between grade of pass andwkage scales might explaiti starting wage. 19 Similarly, our achievementWhy emplovers would pay a prenium to test score bears a positive and significantworkers with more years of education ev,,n if relationship to the starting wage in Kenya.they were not more productive. Screening fLor If,however, these results reflected the favorability might similarly explain such a pre- Ing of good examinees for reasons of "fairmium even ifthe cognitive skills acquired in ness" or for screening 1 irposes, rather thanschool had no economic value. Neither of simply for their cognitiv,, skills, we wouldthese accounts. however, could also expLu expect the relation to declit, a:s employmentWhy cognitive skills are rewarded within an experience lengthens. On thf . contrary, ineducational stratum. Kenya achievement as measotid by scoresWhereas employers could ascertain the on our test is a markedly better pcldictor oflength of education of job applicants, the, current than of starting wages. 2)did not have our test scores to provide therl

with independent measures of numeracy and
literacy. Grades of pass in the national secondary-leaving examination do provide en- "'In a Kenva !arnings function fIcr secondar-leaversployers with a ready indication of cognitive inwhich the "orker's (constant price) starting wage is
achieveme) and ability. There is evidence [tiedendent variablefor Kenya, where competition for jobs among The substitution of In starting for In currentsthe dependent variable in column 2of Table I resultssecondary-leavers is intense, that examina-

wage 

ina reduction in the coefficient on 11 front .020to .011, 
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An Tanzania, where secondryleavers are.he-former-s-the
in scarcer supply, terei ino significant rela' 
tion between starting ~wage,' and -grade of 
secondjay school pass or achieyement score.21 
Yet the: curent returns to cognitive achieve-
ment for secondaipysleers re positive and 
signifficant in both countries. Whereas in 
nete country do employers have ready 
equivalent measuires 'fthe cognitive skills of 
pimary-leavers, in both countries the returns 
to cognitive vachievement are of the' same 
order of magnitude to. primary- and to sec-
~ondary-leavers" It would seem that, em-
ployers discover the cognitive skills of their 

4workers on the job, ,fand that they are willing 
to pa,,'for these skills, 

D. 	Wy Do Secondary-Leavers Earn 
More than Prftnary-Leavers? 2by 

endent 
The coefficients on the ideradn 

ables can only be suggestiveof their relativ,> 
importance. This,. and subsequent exercises," 

Sprovide 'Measures of the relative effects of tje 
ndependent variables in theeaingsfunc-
tion on the structure andrdispersion 'f earn-,, 
ings. The gross diff'erenc~e in (geometric) mean 
wages (G) between prirnaiy- and secondaiy-< 
Sleavrs (24 percent in percent 
in Tanzania) is dc pSe,' The earnings, 
of primary-leavers (denoted by the subscpt 
p) 	 are determined by the earnings function 
jor p~riimary-Ieavers, and by their. charact 6ris--
tics, represented by the vector Z : W.... 
F,(Z)P; similarly, W = F ) wherere s Pd(Z)e-< 
notes secondary-leavers. A bar indicates the 
mean value of a variable:, 

(5) ~ , ~ -F G~Z (~ 

"'the-iifference's in tihep chaacteristis of 
the two' groups,~ and the latter is the "uneiL& 
plained component which results from dif 
ferences i the constant term and coefficientsJ 
of the earnings functions" a 

We simulate the, effect on the predicted
 
wage'of a representative primary-leaver (with
 
the meain characteristics of his group) of
 
irnppsing, each in turn, the characteristic, of
 
a representative secondaryleavern the casen,
 
of achievemnt, for instance, the efl'ecvuis to
 
raise'~ W in the (.proportion- e~(H -H
 
The effect of the differenc in length of ed
uication is obtained from' the unexplained
 
r-esidu~al in ((, w~hich efle~ts group, dif
ferences in earnings2 functions. The relative
 
contributions tothis preii'nui that a.. made
 

group differences in 'Cognitive skills, bil
it, years of education, and employment ex

.. prec are shn in Tablea2. mr e 
Secondary-leavers do not' earn more be-, 

cause of diflerentialpeni~nce on the job: 
they 'have lesi ex~perience than primairy
leavers markedly so in Kenya and margin
ally so ini Tanzania. Nor does the small 
difference in ability as between the two edu-
cational groups explain why: secondary -

-- , 

leavers earn more. The dnrect returnsto abil
ity are so low that giving"pnary-leavers the 
ability lvels of secondary Ieavers would in
crease thica ng by sointi 0-7 pecn in,~ 
Kenya andI by 0-4 percent, in -Tinaziia." 
Givi.g primary-leavers fou! inore yearsof 
education would ceteris-paribw, substan , ' 

tW 

0ad30 

ially increase,, heir,aiigs, by 15-24-per
 
cent in KeI ya aih&-18 perce nt iifanzania,,,
 
Th 4could be'a reflection of credentiahism or'
 

(5) =W-W 	 2of screening, but it could altemativcly be theF
Jiresul 	 iod skillsnoncognitive 

acquired in secondary 'education.!-The liargest£ -, -, 

ic. the percentage. response of current wage to a unit 23 
increase in H is narly twice, a'great as that of starting Alternatively, the, decomposition can be based on 

Iof F (Z J. 
'Usngth same or,Tanzania asfr 	 not onfy their later entry to the labor bpcfcto 4efecin

sengthe sr 	 force but also the expansion of econdary education 

By means of a technique taken from the .. terature and the morejapid expanson in Kenya than'Tanzania
 
l abor market discnimination; Alan Blinder (1973) N251n each case, the lower 'end of he ranige is thr
 
'Ronald Oaxaca (1973) are pioneering examples. We estimate yielded by the earning5 function for primar .~

deompose the differences in geometnic mean wages, i~e., leavers, whose returns are generally lower, and the upper. h' 
In antilog mean ln16W' because the earnings function has ,end is that yielded by the earning function for .ec
inW as dependent variable. onaylaes 

f 'A 

http:score.21
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TABI- 2-THr Eu-icr ot INROnt:CING nM (0,AYACr-FISI- ,SOr A RErRESENTATI\, SLCONDARY-LEAVER 
ON HilPRIICil l)WVA ;FOf A RuiP'iuSENTA IiVI. PRIMARY- LANVR 

hange in Predicted Wage Using: 

Mean Value 
 Primar\ -Le.cr("wthci en t -"condary-LeaverCo(flicient, 
Ss eondan n-la .- ---nmI\ 	 -- .Lcaver > lej c,rs k l
 

7 -, Ini Slilinr Percent A In it Shillings Percent 

Kenya
 
IV 1141 ( Q1S)

InIl 704'- e 22,
1! 4(.3 323 2ut 28) 305 .322
' 	 349 38.0301 2..7<) 0 0.0 .064 61 6.6(4 
 126 .192 146 - 21.2 -- 384 -- 429 -46.8S 143 141.3 
 15 4 215 220 24.0
Santania 
if 8430 649.0
 

In If 
 737
6 6.475I1 
 37.5 
 24 " 115 79 
 12 2 166 117 181
R 290 25 0 --.04 3 --0.4 04(0
I. 	 72 75 
27 4.1 

- 015 10 - 15 - 020 -13 --2.0- 165 116t 17 .075 51 7.8 

:heLh ir ill til
, fer-Oa. d 'i erc Cinf scL~Uhtt> Of ftL 	 ,cai 1,,c I "iaagtcc pr i :ir SeOr l ,r d-ea-cr, a.,tie result of th e add ition,.1 ,1MdlAr- cducahion 1,dh:,cii
1ilcin 'aJC. O IL 	

d a, j rcidual (the rencuning difference in geoneil 1!1MI--,) .1icil C1:i1n10111 , !tdi- i-thcpetcn e 	
fsO,'di. tl l'cc difleren',-e in tle mean chalracterisics.i i mv m mcai,inl theth c ct'c ,ri, 11(sAkik111t1Cdfm liL'chan(i ' n In in a wa\ analogous to thetillins % i./il-Ic n siCfflloiiarii l earnjtirl', fiivioin, e\plsincd i-;\Ptc sITCIi Ci' 	 llIi-srsi and PalTnqtlist.c-[Icises-r prnm :nd sC-~ raif i cascr in the1C Iilca sltics Cf II tid R are significant at the II-I-.crit t-l it;uitlothswtvnric .
 

AIltl and 1/ I( / 21il ; - / , Z 

increase in wages wkould result from giving priniary-leavers is roughly equalpriniary-leavers the higher acitevement levels 	
to that of 

the middle third of socondary-leavers.2"of secondarv-leavers: 31 3S percent in Kenya Io estimate the impact on earnings within
and 12--IS percent t lanzamia. 
 each educational group oi 1.- within-group 

F. 	 Io Ih.t 
variance of cognitive achiev-ement, the esti-J- " I'nriwn - lm,-ir mated stratified earnings functions are usedEarn Mtc tha, l,,w-A( it,'i,'IQ ti predict earnings for different levels of'Sccmnarl--	 er- cognitive achievemrent. in the case of pri
mary-leavers:

Columns I (Kenya) and 5 (lanzania)
Table 3 show substanIal variation io'cogot 

of 
- (+) ( I ), + 4 C3pHP,tive development within educational straIa.

The average achievement test score oftop third of primary-leavers is double that 
the
of (7)(In HRP>), COP + c.,,i,, i- c4PL + c 2pRP1the bottom third in both countries. Amongsecondary-leavers the average score of the where H1p, and RP, represent the achievetop third is half as miuch again as the bottom 

third in Kenya. and double that of the bottom third in Tanzania. In both countries, the 'It seems 2 
that cognitive skills are not the only basisfiteracy and nuneracy of the top third of for access to secondary education 
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TABLE 3--PREDICn D W3AGI Si PRIMAR- AND SI( ONl .RN-'>AVI RS WI ll \ARYIN; LEVEIS 
OF COGNITIVE AcIIE"IMENT AND RI.ASO NING AiI.I ry 

Kcnva 
 Tanzanial 

11,,
.chnevcntn: 

i, 1, 

I) 2) 


PriInarv-Leavrs 
Botwie 101f 131 512 
Bttom I , 21.4 023 
Niddle 1,3 31 2 751 
Iop 1/3 45.0 Qi79 
FOP 10Tf 516 1,109 

cc' .1nuI r - .eavers 
IItnm 0A 281 N6"4 
1l,-tim 1/3 36.1 1,(36 
Mtiddle 1/3 47.2 1.313 
Fop 1/3 54.0 1.556 
lop t071 559 1.624 

ment and tihlity scores cf ea h primary-
leaver I and a circumilek. indicates ,:gre-
dieted value. 

C(olumns 2 and 6 ,.1(m the predictwd ui.m 
wages of prilliarv- ntllds-condarv'-le , (.it 
varying le +els of achie,,emerlt hut of' the samc 
levels o abili\, ind experience. Seconda-N-
heavers who scored in the top third (n 1he 

achieveren t tet are predicted to earn 'oime 
5 percent more tha- those in tile bottom 
third inK enyi:, and ome 35 per-en t more in 
T;nzania: Il ughlv -he same percentages 

-ilppl I,)primiar,-ieavers. In both countries,
it wvould seem, how mnuch von1 learn in 
primary or in secondary school has a Sub-
stantial inltuence on *your performance at 
w rk. Moreove.r, the predicted wage of 
pritarv-leavers who scored in the top tLrd 
i-nearlv as high as that of secondary-leavers 
who stored in the botton third. In Fast 
Africa. niere attendance at secondary school 
is no guarantee of success in the labor market: 
it is necessary to learn one's school iessoil:;. 

Ii\ Ahihti\ ,Achv,.eint B Abdity 
I ; P,. 


(3) - (4) (5) (6) Ng--------- j7) 

1) 9 X(!7 11,9 571 1 6.57 
1 )6 168 5108 I f51 

260i) S04 246 643 2t 1 643 
31 2 S()1 02 31 1 33)I 68) 
3.1o H 40 7 747 33 6374 

7 4 1Sl 2) I h8l 131.4 732 
24 2 1,1-,- 25 72S 21 4 72 
1 5 1.323 37 3 847 20.9 S'2 
3;.q 1.387 .485 05 33 X ,96 
353 1, Q 52 6 1.)') 355 911 

ability of the top third of primary-h.avers is 
r ughl V equal t) that of the middl, third of 
sccondar,-leavers. In contrast to variation in 
achicvelent, hoawcser. ,aiation in ability has 
no etlect on the predicted earnings of 
pri r,-cavers aid little ,n tho, e of sec
Otldai\'-ecavers. Moreover., where,., the abil
it score:., of tlie ablest 10 percent of 
primarv-leavers are roughly double those (f 

l te least able I0I percent (if secondary-leavers, 
their predi,:ted wages arc lower (cols. 4 and 
S 1,1neither couitry is being among the 
miost able of vour peers a!suticient condition 
for StIccessft I performaince in the labor 
Illarket. 

MIo iv Due to( o. Much Inequalt 
('oeinmii ,Slls? 

lhe effects of abilitV, cognitive develop
mont,or years of education on the dispersion 
of earnings may differ in rcative importance 
from their effects on the structure o? earn-

F, Do Vore .-Ihh' 'rmniarv-Lsarerrv tarn 
Mtore than levss .bh' Secontar, lecaters? 

There is substantial variation in reasoning 
ability within the two educational strata (cols. 
3 and 7, Table 3). As with achievement, tile 

ings. The latter depends only on the size of 
the coefficients in the earnings function. The 
former depends also on the proportion of 
employees with a particular characteristic (in 
the case of the dummy variable), or the 
extent to which employees differ in posses
sion of that characteristic (in the case of 
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TABL 4-TiLlE Rii.AiiV. (ONIRIHrI1IONS OF WORKI R (IIARA(TRIS roimtIS 1f- DISPLSION 
o0 EARNINCSI IIIM I.:AN CIIARA( IIR IS1(S OKI RSM1 IS 14f FARNINGS QUtIN]HI.i: 

Kena 
 Tantania 

Contribution Perccntagc PerCentagc of Pletcentage Percentage ofto Variance: Absolutec ot"oo i]l lRetricted Tot d Aholuti: of J otal 

L 031 12 0 
.011 1 1 

I 0.49 51)5 
R )Y6 2 
Total 

FP:ninogs 
0)* 1i1 i 

Quintile. L.oAct W1o1d 111 , uinth 

I. 645 , ,t " 
S 43 45 > o 

31 w0) 3,(M) 44, )0 43 S2 
..2.32 2-5- 2' 71 2'4s 

continuo us ab'.s): Vh'reand ilithe dis-
1tbutlion of pm; tht'se who po ,scss the char-
actervstit: ts>c.. !I degrees areIt IIV,ingr\.i, 
fond. 

I,, iicat.lF{-1 ilt, ,,1ttr t ,nt>tt,.J-
to 
permonn i-u the .,tt procedurc: 
tlStIg equ.t II ).wteet: lt' a. In II , 
: ,, Z,., MICItc . thethe ct o( udcpet

dent vari hcs / . ...1 1,weC predict the 
eartuinps of each ,mpl,,ec (Ii I.Each in(d-
petndcnt variable ,I i. in turn set equa! It)
i's teati value.iand prdictced earnings 1i I 
arc esti tiated using tile set of other chr-
actertst'cs possessed by each etplovee. I lere 
H, represent.s the predicted value ofiIt for 
each indivdtual (I when his endowietnt of J 
equals that of' all othcr individuals. The vart-

contribaiton of Z to the explained variance 
of eartintgs is estliiaed as var( fjHi---var( li',. 
The relative cntribution of each individual 
variable t,calculated by expressing its con-
tribution as a perent.ge of s,(,var( H )--
van 1',) . In effect we ale attempting to 
answer the folloving coinerfactual ques
tion: what would be the effect on tihe in
equality of pay if,while mean earnings 
were held constant, the dispersion due to a 

27 For further explication of this method of decont-
posing inequality and a comparison with other inethtods, 
s-e Behrnan, Knight, and Sabot (1983). 

Restricted Total 

0.! 72 0
 
16' O 1
M 8.3 29.8
 
74 2 025 189 
 67.6 

Wt 5 2.71 (S0 

(I P12 1()0 110.
 

llgihet lowe.sct Second TIlurd Fourth tigpest 

13 28 3 16 5.73 768 ,5.69 12,07 
.74 .23 
 3 . 18 32 .61 

46 61 2(1) 28" . 21('13 27 St 36.16
 
2Q21 25 .11 2514 2766 
 2t,10 27.54 

particular ctlaracteristic such as cognitive 
achievenicnt was elimfinated? 
The relative contribution to inequality of 

each tniependet variable in the expanded 
htuntan capital earvings function for the 
unstratified sample is shown in Table 4. The 
c(tribution of employment experience to 
the variatce of earnings is markedly greater
inT anzania than in Kenya.2' The contribu
lion of the ability variable to the variance of 
1,r-ng,, issmall in both countries, partly
[beca use tf its negligible coefficient and partly 
bcaus-; high i and low earners have similar 
atlilitv scores. The contribution of years of 
education is lrger, reflec ng the size of its 
coefficient and the tendency for the propor
tion with secondary education to rise with ances c.' li ind 1;', are calculated, and tile earnings quintile. In Kenya achievement 
accounis for three-quarters of the variance in 
earnings explained jointly by ability, educa
tion, and achievement; in Tanzania the share 
is twa-thirds. Not only are cognitive skills 
highly rewarded, but there are few highly 
literate )nd nunierate workers, be they 

"In Tanania mean experience riss monotoltucall, 
fora 3.1 years in the lowest it)earnings quintile. This is not 12.1 years in the highestthe case in Kenva; i.e., 
high levels of experience are associated with low as well 
as with high incomes, possibly because of the inverse 
correlation between education and experience: the more
educated, who are more plentiful in Kenya, have re
ceived preference ovcr the more cxpenenced but less 
educated in access to jobs. 

http:perent.ge
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1 EDMEC'A'A thjjjIojTABL 5j 

,,primary- or secob dary.~eavrsi1l I6T7 rsL5 EU IONAL PRODUCTON4 FuNc-TiONS 

tv .1'h1e Educatlonal Producton and Attainment 
'~~~Functions and Inirect,Effects on Earnings 

Haigsonthat length ofeducati~jhas 
a eaiel ml and, blt a nelgil

~dir~ect influence on earnings, we now exarnine 
a pcs~ible indirec ,t influence tr6hher(5,55)
eff'ects oncognitive achievement. The simlile 

0,correlatiis between S and H and, betiveen 
R andH are strong and positive. The mean 
ac'heement scores are significantly higher 
po econdahghr than for primary-leavers. k'(43pecethihein Kenya and 152' percent in
Tanzania), and there is a monotonic relation-

shi btwenabht~ ndthirniarousletelseo 
leves ofachivemet. 0 

An educational production function, based 
on equation (3), is presented in Table 5 using 
a linear, specification.-' In both countr es, .,
cognitive achievement bears a highly signifi-~ 
cant positive relationship to educational level' 
and to?'ability. In Kenya, secondary educ -~ 
tion, raises H1 by '11.75 points, or by 35 

shi acimt. grusadthi~en 

'~percent at the mnean; very simular results are 
obtained for Tanizania. The' elasticity of 're- 'in the tbrocountries bein 

cdadrrorzof, 11 (29 p~rcent'in Kenya and 31 percent ii 
U'Tanzartia) and the significance of sonmc coefflient .Tle 

ensuing simulation analysis~is based "on the l-inear
~specification'but the-results are 'not sensitive to the

chieof specification".e, tmyrfetgete
"'This 'counterintwtive re 

'selectivity iAIaccess, ftpschoothng and to the urban labor;
market amnong, the rural bom.i '-'" 

> 
'''''(50) ,(84 '' 

(2.49)2~ 
0 57 -. 5 

R 0.560 0.487~ '' 

(5.58)
Constant 15.49 12.34 
)7 39,98 30.3
 

d4EiOr87777 042 

Perenagd B. 877,r 


"'Standard Error '21 1' , 26.2 ~~ 
all

Notes: ' The dependent vat'able is H; istatistics.'are:';'h 
,shown' below th-ecokmtcicnts in parenthe ss; the, mean
values of variab'ies, h~ere and elsewh'ere, are dezived from
the subsainples weighted acc'ording to the proportions in 

'which primnary- and ,iecondarycoipet~s are found in 
fulame.';' ,", 

' An educational attainment function, based
 
on equiation (2),was estimatedbmaso'
 
probit analysis. The rests are very' siilar'
 

sponse of cognitive skill to 'reasoninig ability 
at the mean is roughlyAO4 in both 'counitries. , ' 

Iiai 'Kenya' the coefficient onvG (a dummry p=0(-1.816
variable taking a value'of I if the sec' idary '(4,051)' 

school attended by a secondary- lcaver, and 6,
the primary school attended by a~primnary-~ + 2.184P,+leaver, was a government 'school, a'nd '01 ' .752 

rotherwise) is signiificantlyr positiyve, 'In'btii,"""'(.5)
~cou'ntries the coefficienit on B<j(a dummiy
variable indicating birth in aok,, frban area, 0(- 1.760 

+ 04~9R+ 
(3.075) 

",'~"~ 

253O0F 2 q, " ' 4654(1.975) x " '2 

+ .067R - 248E 

0 "~ 

.;070E 
'(3.918)~ 

2 

birth in a rural 'area being the offiiitted cate- ' (3.3 57) (3,8) (24)
is'almost significantly negative. 30  

"~gory) '.8)~244 

- , ' ' - + .133Fj + .929F 2 ) f; X"' 30.92 

29~A'log-tinear sp 6ification (with the continuous vari-~'
 
ables -H.)and RK'in natural logarithms)'was also csti, 
 in Kenya and Tanzania, re ,ectively,''where 'mated but 'w".inferiql, in' termns'of the percentage stan -odr722 tepoaiiyoxona ''tP is rbbltyo~o 00 nto eodr

school, E' is the number. Of secondary school 
places as a proportion of-- the number of.
14-year 'olds wlhen the resp'ondept was aged4 niats hton aetadF htU
4- niae tha one and)parF. thaent4~

both had ;rceived~ed tionii 0(- "entg 

the cumulative~ unit normal'distribution', and '"' 

5 ,'',- ~'J 

2 

4 
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the figures in parentheses are t-stasties. Ihe A further test of recursiveness between 
probability of goi1g on to secondary ,whoi equations (2) and (3) was conducted. Equa
was positey and significantly related to the tnn (3) was estimated using instrumental
ability score+ it v:a, laised siginiticantly if variahles, nd the estanated coefficients were
both parents had been rdicated and it was Msed t, generate II for cacb individual at the 
signiiicanlyv aflected ltl the sc t t i:idi. clrfli- end of primary school (i.e., xith S 0). 
till ratio positisely, as expected, in lKenva Equation (2) way then estimated with 1I as
bul neetll\ in l aniania. Thli ret>im for in additional independc.t variable. The 
this negative Sign 1,that ilthoughi rIlos' oCtliiitnt oin 11 is not significalc in eithtcr 
over tinte. the prorItiII (t11prlntr\ hol Q1tllitr'% SUggesting that simultaneitv on 
CoIlltiits ,.tliilr'ilr', to ",Coldt i \ ',C11,Io account of sclctojn for secondarv school by
actlially fell. With dil cn ,:t:aibie- t:ignitive achic'elnn is unlikely. 0 
i:t their meta~ %alues. an iicicvac, in the t ,ili, [hc indrectcffects of abilityv are measured
scorl fromlI tile 1IuLAlI lo the bottHin t, and cotmpared witi ti direct effect in Table 
that of tile t p-abili,, tecile would ra,"hetilt (. 1%i0 ability lCvCl, ae Considered in each
probailits of seconlldal 5,Cio110atteildattl ,aniuC. etirrCsponding t, tile Illeall vAl es of 
h\ .25 in K.en'a atd K .15 in "a laiaa. A iot the ttp- and bottont-ability terciles: all 
Ability lhccloic has tt, ltlilct elic.', t tcrl characteristics of the sample are kept
earnings: not t Il, via relatil i) bit .lso i, It thteir inian vales. Within the threc-equa
relation i in Figuire I null strill, wc then trace the difference in 

Before cornbiiiictul h itt pit ',li-ied 5kaes, betwen the two ability lc\elsthree lu,'ttn, 

sinIl IaitthI ial ,;>.\,.c 
 test \%hetlCr t1 'AhiCh is de t, reltions (C. 1). and L in 
estimated nit dcl i. recursive: that is. wlh Figure I. Alhe fll cuisequVacC Of the as
tile estimate:, are t ilsisleilt antd tt still ' t sited abilit, diiflerwnce -incorporating all 
to simlHtalCu, elltlen bias 1'I-,111 three is to createsonic U- elcts- a difference in 
mcastred chllacter1tIS, ,ich as dri alld predicted wages equal to 32 percent of the 
d eteritnatitoi COi-itrjut'd t Cducational 11- saliple iean in Kenya and 16 percent in
taiinlnen. to otllitir sichicvciiient. and to lan,,inia ithe linal rtw of tht table). The 
earnings, the errmr tern> (i'. i. nd .:. respec- direct effect t f abilitv differences on earn
rively) in equmitillU2). (3), and i4) wttuld be ings. wttrkin throught the earnings function 
correlated, as wtuld educatitnal :ttaintent altine. actacounts for oniv ore-fifth of tile pe
and I. edlicaltional attainment :1d :, !nd dicted full vage difference in Kenya and for 
cognitive skill and :. Appiviug a spe.:ia - rnuch less in ' anzania (relation C). The indi
tion test developed Aw Jerry Ilasnil (10T8 i1, ict effect of ability on cognitive skill 
w added the pledicted vilinc t t4 educnation acquIisi i,,n and hence oil earnings represents
al attainment ,. ) for each individual as at 
independent t arialc in (3) and in (4). and
the predit:ted 'alue ttA cognltivi 4 ill ( 1 Ias 
an itt~iependent variable in (4)." ()ill td- is ,f sililaicly beteen equaltttns i2i nd .t) inl 

,ings tia the coeflicients are not "iflicatlI I .,nia Makes te tlanianan results less reliabled ttv,.,er, the fact that ihe ctefficient onSS is signifidilerent from zertt in ive Ilt tile six cases citilts i,m iplving ihat tile cteiicienl tr S Is
and just significatntv nt in the sixth iin:kts ,i&,;.' shiggets Itle bias is 1".unt it(1i downward,, that 
;t difiicult to rje't the null h)OtIle,,I, tht sittncit extreite attiong tf seconutar' enro:l

mthe equation systenm Is recursi\_. ni , it ltiamitta cnsitis that the private d.mand rc-
I n Strmig as revealed to tie p-ivale ral,: of r,.tlrn 
i11d stlt'Cii. ICS),Wne(!, to st1se 

, 
questions--despite 

Ig ritItllCII LtoIlprcsori tof lilt earnings suclture {fn.
17) I-he ',ugIFtNsi~nI that till significant positive coohl

'IS and 11 ar ' generatetd tting 121 andt) L. rtstc- c'nti .thiuc io the less pcrccplive acquiring unprofitable 
tively, plus tle thter exogen i, _nihtbles m the ltt c- cducat r ind ritLeceiving hoser Income, is therefore iln
equation svst'lit til;t.Lil' " 

VIThe toeflicients are t S S (t-valI' =.373), 051 "*'hc :c clticient was attuall negalive, being -- .090
(.210), and -- .O11 ( 74i it Kenya, and .1243 (I 430L. Isiandtrj error - 053i in Ken., and -- 0.063 (O.079)
.433 2.036 , and - AM it.7) in tanzania The posilmh- il tatana 

V'
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TABLE 6 THE DiRucT AND INDIFLE'EFFECTS OF ABIILITY ON ERN114GS 

- 7 ,~Kenya i' Tar-''Lz'~u .ian ~'ia 4, 
,Mean Values for the" Diffierene , Diffence 4~ 
Top and Botti 
Teres Ca'ssiid Tp Bto As Percentge Top ':3ottom 'As Percentage ,k

by Reasol',ng A~ihty' ' Tercile" Tercile -Absoluite: of Total' Tercile Tercile,. Absolute~ of Total",2 

YR>. 33.8 19.8 14.0 33,.1 18,5 14.8' '
 
P, i- 0.77; 0.52 0.25 0.4 0.19 -035'
 
H (all efl'ec6~ 45.8 34.9 10.9 '34,7~ 23.7 1~ 11.0 ~
 

Predicted Wages ~ i
 

',-- Sh~Awingthe' Effect of: ~ ~
 
Relation C- "1064 979K 85 , 4I9 73; 10
.24 , 

kelation D 1,089~ 929 160 44 772 '7G4< 68, 48,<
Relation ~E 1,127 1,012 1~15 32 J 765 700 65 , 45V 

Relation E'.. 
(human capital only) '1,076 1,014 117-~5 718 36 25-,62 

Relations' C, D,,E ~4
 
(all. effects) 
 1250 890 36 100 804 661 143 ~' 100' 

,'As th u fte sepairate eff'ectisinot 360tleqa to thei cobndefet0 ac:seprse ,secntg
the sumP 

' bThemaueo eac efect is derive rom eutos(,3, and (4) Itsoste effect on the wage of replacing
the meian Niiue oi~ability for the subsa.zipe (-) by the nican value~for the uppe~r 'or lower tercile, R~ The' 
multiplicands are as follows: Relation C:. c2; Relation~ D: c3.b1; Relation E: ci-p(al)+.C3'.p(al).b2fkelation.'-E 4 

'c~p~i)aelti( ~'D, E: c,.+c 3(b1 -Jp(aj,b 2)+c'.p(d2 1 ) (for instance, in the case' of'-relation C:'~'-' 

38 percent in both 'countries: (relation D), "The humar, 'capital effe~t4 'of' a secondary J 
and the indirect 'effect of ability via educa- :education' thus exceeds the" credehnIalist''- ' 

tional attainment about a.third (relation 'E)., 'effect. In umr;6eo tehr-'qain ,
At least half of this effect works 'through syt-,ha shw"htteidrcl e
human capital acusto, (cain:E') sured, efects 6f differences in~'esoni' abil Y 
rather than credentialism. i ity and iedcatina attainment. both ex-

It is also possible to distinguish the differ'-," ceed the diyect effects.>
 
ent effects of secondary school'Attendance on '2' A "
 
ealnings. The directly observed effect (rela-~ Conclusions ''
 

tion*:---'- in ,Figure") is cjriiv~ed from 'the ~ ''"
 

coefficient c1 in equation- (4)., The v'alue 'is Our survey ,data from East Afic hiv
 
0.19'in Kenya and 0.11 in Tanzania, irmply- permitted 'a sharper test than hitherto, of,~',*~
 
inj 'that the wage is raised b'y- 21 and 12 the conmpeting explanations- credeitialism,"

-


crederitialism. The other 'effect (relations F workers with secondary education cami'4more.
 
"a'.nd A in"Figure 1) is'derived from' a cohiAbi'- Th&direct returns 6"reasoning ability in 'the.
 

~w,' percent,, respectively, 'by what we, termed' ability, screening,4o humancapital2 ZQ "why: 

nation of equations' (3nn "o)inre' td"i~o"'(4) Th lao a~ all, those 
b'he the'-0f'': -anshow(4e). etefcto' Yaso'amrte 
2in.bin te)ormner soste efcof educati mzi-arc ,tand' those'to iteracy,.

'ii secondar,, schooling on cognitive, skills, andi--,, ad nur ercyjdimensions of human c -' 4: 

latrth fhc fcon.ve skills on tad a lage. The" returns' to cniivecog 
';,':~-:earnings. Th'eir~jpoduct b2 c3 (0.22 in Kenya achieve enq ae not significantly- lower for'-- 7 

---" ndiO 14 'in Tanzani'a) indicates that human u tan for, nonimanual' workers. ~~ 
capital acquisition mn secondary scfool raises The' returns(Jo cognitive 'ski~H5 cannot bu 
earnings and pret be a 'payment' f6r7 humnIan capi tal ".h drcby' 25 pecntViecie 

% ~ ' -4 4 ' "' 
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r'eturns to, e , of education, on i!ie 6ther 
hand, ould reflect credentiaism or screening 
or humnan /capital acquired at schoo or at 

y~ home;, that is, th~riP int(_rEiiutioi is_ 
-nclusiv-,-i --pe ,,f h-fterate' anrd 

j'at e 
itc,give, them skills that increase their 

,, ,: productivitynThese' conclusionsshave g'eier-. 

that tiicasi'nvanuable'to wvorkers because 

, aly satisfied the~us~ia1 statistical tests, Their 'robustness derives noless from the factihat 
, 'they! i allmreoapply to both' Keny~a auversand:,an 	 etamorand Tanzania, 

'The main effects 'of' length 'of eduication'
and reasoning Ability 'on 'eariniigs are indi. 
rect, operating ;through the deelopment of 
cogniive. skills,, More educaed 'oibrighter 
workers tend to be more literate and num-
eEste. The nain reason why seconddry-leavers 
earn more on average than primary-leavers is 

higherntheir levelmtof theaverage strucof cognitive
achievement. However, there, is substantial 

i to in cognitive achievement, and alsoinreasoning ability, w~ithin the ;two educa-' 
tional groups. Whereas primary-leavers of 
high. ability earn lesthan less'able sec-
ondary-oeavers,' generally not the case 
for cogImiti skills. Within each educationall 
group, high achievers earn a great deal more 
than low achievers. Just as cognitiveachieve-ment is the main determinant of the struc-
ture of earnings, so also-far more than
reasoning !ability. and school' attendance-
does it account for much of 'the inequiality of. 
earnings among workers. Because, inequality
is primarily due to differences in productivity 

i,,based on' cognitive skills, 'the efficienicy cost' 
'of 'reducing inequality may be high. 
'Oue aalysis' provides strong support for
-hehman capital interpretation of the edu-'

'cational 'structure 'of wages."'Whether these
*A	Conclusions should be 'generalized beyond

~East Afiica to the many other countries in' 
which rates of returns 'have been" estimated 
is, however, o'pen to question. Kenya and 
Tanzania have 'much lower incomes, and 
cognitive skills are in shorter supply, than in 
most. developing counties, particularly those 
of Asia and Latin America. As economic, 
development proceeds, the growth of edu-

economy. In that case, the returns cogni 

~tive achicvement may decline1, while foi'polit-'

ical 'and Institutional rea'sons" the returns to
 
ye
years of education may rmai ,iihigh. 
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