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Education and Productive Work

or needlework (King 1985, Pfeifer and Wald 1987).
Sometimes this choice is influenced by philosophical
or educational considerations, other times by exgedi-
ency. Sex role stereotyping in the allocation offfrac-
tical work has remained a persistent phenofhenon
pnd has further limited the educative value #f work

ennings 1987a). Some bumning questionfl in this

gard are: what exposure can be recongfled with
Ikl resources and social tolerance? wight place is
thyre for commerce and service activifles, and in
wigt ways can the advantages of loyf technology
harflicrafts be combined with an inffoduction to
morg advanced technologies? incluging computer
aideq ones? Further interchange befveen theorists
and fyactitioners should help to cfrify these and
other Yoncerns in education with pffoduction.

See alfp:  Vocationalism: Theoreflcal
Vocatiorgl Education 2nd Training: fnglo-German Com-
parisons; § Nongovernmentai  Offganizations  (Latin
America):Wraining for Disadvantgbed Groups; Primary
School Apriulture in Sub-Saharagl Africa; Training with
Production

Assumptions;
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Education and Productivity

The economic case for educational investment hinges
on the assumption that

education contribu
increased worker productivity (Schultz 1961). Since

productivity citlerences among workers are difficult
to measure, economists have argued that in com-
petitive labor/product markets. marpinal produc-
tiyi als wages. They have relied on €amings
differences as a proxy for such productivity increases
and have shown that more education does, indeed,
appear to be directly related to such earnings dif-
ferences (Blaug 1972). Earnings-based weights have
then been used to measure education’s contribution
to output and economic growth (Denison 1967),
However, using the earnings proxy assumes away
the issue of whether earnings accurately measure
productivity,
leads to higher productivity,
This entry focuses directly on the education—pro-
v i in. It reviews the arguments that
have been advanced for the existence of that relation-

ship and empirical studies that purport to measure
it.

i. Why Does Schooling Contribute to Economic
Outpur?

There are ﬁnﬁﬁwa_ﬂfwiﬂ]mm
contributes to igher _productivity, and these are
outlined below,
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Education and Productivity

1.1 The Human Capj ! Explanation

The original human capital discussion of educational
investment argued that something happens in school
that results in improved economic performance for
those who have schooling. and especially for those
who complete levels of schooling. In other words,
M
to_produce more. These skills are directly related to
the characteristics that jabor needs so as 10 use other
production inputs, namely capital and land, more
efficiently.

1.2 The Disequilibrium Ex lanation

ThisTeasomng had shifted by the mid-1970s to what
Theodore Schultz called * adjusting 10 economic dis-
equilibrium” {Schulitz 1975). Schuitz built on Welch’s
(1970) study of resource use in United States agri-
culture, which found that farmers with more edu-
cation received higher gains in income from the use
of other resources (more efficient allocation of
resources), and then went on 1o argue that farmers
with more education also a i i

. They tend to adopt the new

technology sooner and are more likely 10 make the
cconomic changes dictated by the new technology s0
as 1o increase their income. According to Welch and
Schultz, this ability to adjust 1o change and to adopt
new_w o things, 15 the result 01 skills
acquired in school, althoug it should be noted that,
in these studies, it was farmers with university edu-

cation who did significantly better during the process
of technological change.

This interpretation of schooling’s contribution t0
the person with

increased productivity as
th o .

tter decisions, The decision-making function is
usually restricted t0 those who are self-employed or
in a sufficiently high position of employment to have
decision-making responsibility. 1f Schultz and Welch
are right, one would expect that productivity
increases due to education would be greater when
those who get education enter occupations where
they can make decisions, for example, small farmers
sather than farm laborers, ©Of small-scale entre-
preneurs rather than employed semiskilled workers.
Yet the cconomic returns to education should also
be higher to employed workers in job situations
where they are reliedupon to make judgments rather
than simply follow orders (Levin 1987).

The notion of adjusting 10 disequilibrium also has
implications for women's education. As women get
mote education, the economic payoffs to their
schooling should be higher in those activities where
they get more say aboul resource allocation and
responses to change. One possible reason for the fact
that development projects aimed at women have mel
with only partial success is their failure to give women
decision-making powes OVET resource use. On the
opposite side of the coin, countries that do not pro-

sumes that

vide equal education to women often fail to increase
productivity in rural areas or in the informal sector
because women are often the ones who make the
decisions in the use of family resources ot market the
products produced at the farm.

1.3 The Ski lanati

skills

higher productivit
nschoala ndamental 101 & DE
effectively in mode rodyction organ-
ons_ (BOW hderson 1963, Peaslee
“Tn the main, these skills are the ability to
perform basic mathematical operations (numeracy)
and the ability to read and write (literacy). These
are the communicative arts of modern society. For
traditional societies, the initiation of youth into adult
roles enabled those societies to reproduce their cul-
ture and their economic survival. For modern soci-
eties, numeracy and literacy serve much the same
purpose. These skills help people to produce material
goods more effectively, especially where following
directions and making judgments in work are con-
cerned. Such gualities in the work force improve
productivity and therefore economic output.

1.4 The Organizali nal Explanation

A broader version of the explanation is that schools
as organization jali i =
Tomng eHectively in mod jety (Inkeles and

mit —TTs explanation argues that, by virtue
of their very structure and the kind of behavior
they demand from children, schools and classrooms
prepare them 10 function well in employment situa-
tions. As “modern” institutions. schools teach chil-
dren to work in response to modern stimuli and
inculcate in them values and norms that are con-
sistent with productive behavior in factories, banks,
and even agricultural cooperatives. Schooled youth
become more competent to deal with the require-
ments of an urban, industrialized society and with its

institutional organizations.

F i lc how 10} tective i
modern organizati s to respond
more gui illi
TOm Su i

" In addition a schooled youth may
Jearn how to work effectively with othersin an organ-
izational setting—to be what is known as a “team
player"—since that type of behavior is also rewarded
in school.

1.5 The Trainabili
Some stu

Explanation
dies argue that what is leamed in sC!

W
ands (Arrow 1973, Lamoy an Levin 1985). Success
may mean learning the skills that school requires the
child to learn, or completing 2 particular level of

schooling. The very fact of “success™ in school sym-
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Education and Productivity

bolizes social approval. It suggests that the young
rson is more likely to do well in the society beyond
the school (Camoy 1990). This conforms to the argu-
ment that education is a “filter,” but even if itis a
filter, succ&ST in school may confer a sense of prob-
able success on the job, As long as this message
is confirmed by experiences after graduating from
school, such as being able to earn a livelihood, it
makes individuals easy to convince that they can
learn new tasks, make appropriate decisions and
choices, and assume responsibility. These are all
characteristics of a highly productive person.

Some would define these characteristics as “train-
ability,” or “learnability.” People who are successful
in school are those who have shown that they can
leam new things and carry them through. In effect,
basic education is 4 training ground for further train-
ing or learning. Morever, the jobs or self-employ-
ment that provide the most training and learning
require the most schooling to prepare young people
to get them. This is not so much because of the
mathematics and language skills they pick up, but
rather because of the skills they acquire in leaming
how to learn. According to this argument, more
education is related to higher productivity to the
degree that it makes a high fraction of children “suc-
cessful” in school.

This notion of “trainability™ is consistent with the
neoclassical human capital model, which assumes
that individuals have free.choice in deciding on the
amount and kind of schooling that they take. In that
case. an individual always feels “successful” in having
* completed the amount of schooling that is consistent
with maximizing return on investment. The different
amounts of schooling that are invested in define
the degree of success in completing schooling tasks,
hence the kind of jobs people can be trained for,
and, in turn, their productivity (Rosen 1976).

However, there is a contrary view. If the amount
of education individuals take is not just a function of
individual choice, but also of the educational system’s
constraints and controls, education may act as a filter
for selecting those relatively few children who can
succeed at the tasks basic education places before
them from the large majority of children who will
“fail” at these tasks and will not compiete schooling.
If the “learnability” explanation is correct, this
majority of failers, even if they are literate and
numerate as a resuit of several years' attendance
at school, consider themselves “failures™ and are
regarded as untrainable by the Jabor market, Because
of the symbolism of their failure, they are indeed
slower learners and uniikely to get work that requires
further learning. As schooling expands, and the
definition of “socially adequate™ education changes
to include more years of schooling, the filter becomes
longer and the definition of school success and failure
also changes. Even young people who complete
secondary education but do not continue to uni-
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Jproducuvity.
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versity could eventually be made to feel unsuccessfy|
untrainable, and unleamning, as is the case in the
United States.

2. Empirical Evidence
Studies atiempting to i i
wantity ol education, school-related skills, or sty.

categories

vidual p

2.1 Correlationa Suudies

Economists have long argued that literacy and pri-

mary education are positively related to economic
growth. The United Kingdom, Swedep, and the
United States had all achieved rclau\re"ﬁ high rates
of Tiferac eir tndustnal rev-
olutions. According to one study, no country with

Tess than 40 percent adult literacy in 1955 had a per

capita income higher than US $300 {equivalent to us
$1400 in 1990}, but literacy rates above 30-40 percent
in and of themselves were not associated with higher
per capita incomes, This suggests that unless a
country is rich in a highly valued natural resource,
such as petroleum or potash, a minimum level of
literacy is a necessary although not a sufficient con-
dition for economic development {Bowman and
Anderson 1963).

Particularly after the Second World War primary
school enrollment rates were more highly correlated
with later per capita income than was either literacy
or, to an even greater degree. postprimary
enrollment rates (Bowman and Anderson 1963,

. Peaslee 1967). Throughout the developing world,

primary school expansion in the 1950s and 1960s was
associated with rapid increases in economic devel-

. opment in the 1960s and 1970s. Such correlation data

suggest, but do not prove, a causal link between
primary schooling of the population and economic
growth (higher productivity) in some later period.
Another approach attempis to relate growth rates
of developed countries in the post-Second World
War era 1o increases in young adult 1Q over a similar
period (Bishop 1992). Using a variety of aptitude
tests applied to {arge groups of young aduits in the
United States, Japan, and Western Europe between
1930 and the 1970s, Bishop correlates average annual
ains on these tests 1o growth rates for nine countries.
¢ results are rough but suggest that there is 2
positive and statistically significant relation.

2.2 Productivity Studies

Productivity meastres aredifficult to obtain (Metcalf
1985) and any estimate of the relationship between
education and productivity is beset by limitations.

>




Education and Productivity

Individuals who have completed different levels or
amounts of cducation are generally in different types
of jobs, producing different outputs.

However, in aFg';y-t ore vears of schooling
do seem to result in higher output. A survey con-
Jucted for the World Bank OF 18 studies that
measured the relationship in low-income countries
between farmers' education and their agricultural
efficiency (as measured by crop production) con-
cluded that a farmer with 4 years of elementary
education was, on average, 8.7 percent more pro-
ductive than a farmer with no education (Lockheed
et al. 1980). The survey also found the effect of
education to be even greater (13% increase in pro-
ductivity) where complementary inputs, such as fer-
tilizer, new seed, or farm machinery were available.

Further evidence on the effect of education in
raising farmers' productivity appears in studics car-
ried out in South Korea, Malaysia, and Thailand
(Jamison and Lau 1982), and more recently in Paki-
stan, Nepal, Thailand, India, Bangladesh, and a
number of Latin American countries (Jamison and
Moock 1984, Moock and Addou 1992) (see Agri-
cultural Productivity and Education). Other studies
(Sack et al. 1980), although reporting mixed resuits,
support the general conclusion that education con-
tributes positively to agricultural productivity,
especially when other inputs are available to farmers
and land reform has created favorable conditions for
a range of production choices.

‘In the United States, Welch's study of farmer

response to technological change (new seeds and
other new inputs) suggests that those farmers with
higher education have higher eamings from farming
(when other inputs are controlled for), respond more
rapidly to adopting new inputs once they are avail-
able, and obtain higher yields from the use of such
inputs (Welch 1970).

Several attempts have also been made to analyze
the effect of education on productivity in industry
{Berry 1980, Fuller 1970, Min 1987). Berry's review
sugpests that there is little conclusive evidence that
education has a positive effect on productivity in
urban jobs. Fuller’s research in two electrical machin-
ery plants in Bangalore, India shows that there is a
positive effect of education and training on output,
especially when that training is in-firm. Min's study
of academically and vocationally educated workers
in a Chinese automobile factory also shows a small,
but statistically significant, increase in productivity
associated with more education, and a 6-11 percent
higher productivity for those with vocational school-
ing than for those with academic schooling.

Significant results for productivity-education
relations in urban jobs are not easy to obtain because
tuch studies necessarily measure these relations
within a single occupation. Yet the main source of
higher productivity for those who take more school-
ing is a move into different categories of jobs (where

N

productivity can be higher), rather than an increase
in productivity within the same job (Thurow and
Lucas 1972). The more productive jobs also generally
provide training that contributes to higher pro-
ductivity, yet entrants to such jobs generally need to
have completed certain levels of education to get
them {Knight and Sabot 1990).

The difficulty of making productivity comparisons
between different jobs also makes it difficult to assess
what the education—productivity relation is. Even
assuming that education is somehow responsible for
higher productivity in more productive jobs, no study
has been able 1o ascertain whether it is the skilis
associated with more schooling ot the socialization
into competence that produces higher productivity

in those jobs, although there are some data that

supgpest a much higher correlation tn the Unitegd
States betw packgroun

¢en SOCI0ECONOMIC d and -
ings than between 10 a Tigs (not productivily)
Ti years of 5c ing are controlied tor {Bowles
ntis 6). Economists have also failed to

identify the skills learned at school—beyond adult
I0—that contribute 1o higher productivity (Camoy
and Carter 1976). An analysis of the adult [Q
(achievement)—productivity relationship is presented
below.

The more years of schooling completed. the higher
the probability that individuals will find work in the
formal sector or will stay in that sector once they get
a job in it (Tueros 1992). Even 50, in many countries
the formal sector is growing so slowly that the more
important issue is whether schooling contributes to
worker productivity in the informal sector. Almost
every developing country has a large informal labor
market, where production takes place in smali-scale
units, using labor-intensive technology, and where
workers are employed, paid, and dismissed without
any regulation or control by government. The infor-
mal market is the result of urban growth without
corresponding industrialization or increased formal
employment in commerce and services.

A detailed study of the informal labor market in
Peru shows that in both informal and formal sectors,
education contributed to higher camings, and in
some cities, such as Lima, completing rrimary edu-
cation seemed 10 be more significantly related to
earnings in the informal sector than in the formal
{Tueros 1992) (see Education and Informal Labor
Markets). Within Peru’s informal sector, the entre-
preneur’s education—especially if he or she has com-
pleted secondary education or above—is associated
with a positive effect on the firm’s profits. These
results contradict the widely accepted idea that for-
mal schooling is only relevant to economic per-
formance in the formal sector. They also suggest that
the technological and business problems faced by
an entrepreneur in such small, informal enterprises
requires at least some years of secondary education
1o increase profitability. This “threshold™ effect of
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secondary education on productivity corresponds to
the threshold effect of primary education on pro-
ductivity in agriculture (Jamison and Lau 1982).
Morcover, as Jamison and Lau noted for Asian
farms, it is the education of the entrepreneur that
really counts for profitability in the informal sector,
not the education of the workers.

2.3 Student School Achievement and T
ound between school achievem cami

o (Bishop 1992),
possioly as a result of the following factors: (2)

employers do not collect information on school per-
formance, (b) there is no national examination in the
United States that would yield such information at
relatively low cost, and (c{ only a small proportion
(about 3%) of United States workers are subject to
employer-administered tests prior to employment.

Similar insignificant results of childhood and adult
aptitude (a proxy for school achievement) on eam-
ings obtain from Swedish longitudinal data (Tuijn-
man 1989). In the Swedish case, earnings at various
ages are closely related to youth education and home
background, but not to scores on tests administered
at age 10 and 20.

Bishop argues, however, that in those United
States firms or enterprises where tests are admin-
istered, a significant relation does exist between an
individual's school-acquired skills and productivity.
He argues further that if it can be shown that scores
on tests measuring school-subject aptitude are associ-
ated with higher productivity, then “better” edu-
cation would necessarily raise roductivity. Bishop
cites two kinds of studies ooncﬁ.tcted in the United
States: (a) US Army trainability ratings, and (b)
studies that measure the relation between supervisor
ratings and individual employer-administered exam-
ination scores in mathematics, verba! ability, and
vocational skills. He concludes that early aptitude
and the skills leamed in school (achievement), as
measured by adult aptitude, do have an important
effect on both job productivity and trainability, even
though these same test scores have insignificant
effects on earnings.

In the case of test score effect on final grades
in United States armed forces' training programs,
Bishop’s estimates from others’ studies shows that
mathematical knowledge and arithmetical reasoning
subtests had a highly significant impact on grades,
with verbal and science subtests showing less impact.

Bishop’s estimates using employer test data indi-
cate that even when years of schooling, relevant
job experience, and teénure in the present job are
accounted for, mathematical achievement, per-
ceptual ability, and psychomotor ability are sig-
nificantly related 1o job performance, as measured
by supervisors ratings, in a wide range of broadly
defined occupations. Verbal ability is only significant

1694 .

in clerical occupations. Years of schooling dg not
have a significant effect because of the low variap,
in schooling of those in each occupational set, but g
and relevant work experience do produce sufficient]y
higher supervisor ratings for older, more experien
workers with low test scores 10 do better than
younger, brighter ones. This suggests that, even if
supervisor job performance ratings were considereqd
unbiased estimates of productivity, 4 years of tenure
in the job, or age of relevant expetience, would offset -
the “productivity” effect of one standard deviatiop
difference on these test scores. :

In addition, controlling for test SCOTeS, years of
schooling, experience, and tenure does not annul the
very large and significant negative effect on ratings
in 2il jobs of being Biack and, in some types of jobs,
of being female or Hispanic. Black operatives ang
Black high-skill clerical workers suffer a negative job
rating impact equal to two standard deviations op
the mathematics component of the employer test,
Female craft workers and operatives also suffer 5
“productivity” penalty of two standard deviations of
mathematics score. Such results alone should Taise
serious doubts about the validity of supervisors’ rat.
ings as a Eroxy for productivity and about the mean-
ing of the test score-productivity relation. Why
should Black workers have much lower productivity
when mathematical ability, for example, ts accounted
for? '

3. Conclusion
For a variety of reasons, [@Ost economists agree that
there is a positive relationship een the quantily

- Al oLy y BT poyeinag:i.
ulture and informal labor markets show that there
is a significant, albeit not especially large, effect on
productivity from more schooling. However, similar
effects in industrial jobs have not been measured.
Attempts to link what is learned in school (achieve-
ment or adult aptitude) to productivity through
supervisors' ratings have been fairly successful but
are subject to severe problems which cast doubt on
their validity. The principal role of school achieve-
ment on productivity is probably through its effect
on how much schooling individuals take: this finding
further highlights the immense complexity of trying
to compare the productivity of employed workers
with dig‘crcm amounts of schooling working in dif-
ferent kinds of jobs.

T

-

See also: Education and Economic Growth

" References

Arrow K 1973 Higher education as  filter. J. Pub. Econ.
2(3):193-216
Berry A 1980 Education, income, productivity and urban ;

-

AUy



Education and the Employment Contract

verty. In King K (ed.) 1980 Education and Income.
orld Bank, Washington, pc
Bishop J 1992 The Economic Consequences of Schooling
Learning. Mimeo, Economic Policy Institute, Wash-
ington, DC
Blaug M 1972 The correlation between education and
;zmings. What does it signify? Migher Educ. 1 (1):53-

Bowles S, Gintis H 1976 Schooling in Capitalist America.
Basic Books, New York

Bowman M I, Anderson C A (1963) Concerning the role
of education in"development. In Geertz C (ed.) 1963
Old Societies and New Siates: The Quest for Modernity
in Asia and Africa. The Free Press, New York

Carnoy M 1990 Opening the Door: Education and Pro-
ductiviry. Film sponsored by 1.0, presented at the Edu-
cation For All Conference, Jomtien, Thailand (dis-
tributed by 110, Geneva), 17 mm, vis/paL

Camoy M, Canter M 1976 Theories of Worker Productivity
and Income Distribution. Center for Economic Studies,

. _Palo Alto, California (mimeo)
Camoy M, Levin H M 1985 Schooling and Work in the

Democratic State. Stanford University Press, Stanford

California

Denison E 1967 Why Growth Rates Differ: Postwar Experi.

ence in Nine Western Countries. The Brookings In
fution, Washington, pc

Fuller W P 1970 Education, training and worker prod
tivity: A study of skilled workers in two factories
South India. Unpublished doctoral dissertation, St
ford University, Stanford, California

inkeles A, Smith D 1974 Becoming Modern: Indivig
Change in 6 Developing Countries. Harvard Univen
Press, Cambridge, Massachusetis

hamison D, Lau ). 1982 Farmer Education and F
Efficiency. Johns Hopkins University Press, Baltim

land :

lamison D, Moock P 1984, Farmer education and fa
efficiency in Nepal: The role of schooling, extens
services and cognitive skills. World Dep. 12 (1): 67-

Knight J B, Sabot R 1990 Education, Productivity,
Inequality: The East African Natural Experiment. Wq
Bank/Oxford University Press, New York

Levin H M 1987 Improving productivity through educat
and technology. In: Burke G, Rumberger R (eds.) 1!
The Future Impact of Technology on Work and Bdu
fion. Falmer Press, London

¢d M, Jamison D, Lau L 1980 Farmer cducation s
:m)'mcr efficiency: A survey. Econ. Dev. Cult. Change
1): 37-7%
f D 1985 The Economics of Vocational Traini,

Past Evidence and Future Considerations. World Ba
Staff Working Paper No. 713. World Bank, Washing

Mio W 1987 The impact of vocational education on p
ductivity in the specific institutional context of China:
case study. Unpublished doctoral dissertation, Stanfc

niversity, Stanford, California
P, Addou H 1992 Education and Productivi
World Bank, Washington, DC (mimeo)

Peasice A 1967 Primary school enrollments and econot
frowth. Comp. Educ. Rev. 11(1): 57-68

Rosen S 1976 A theory of life carnings. J. Pol, Econ. 8
PL.2): 845-567

Sk R, Camoy M, Lecaros C 1980 Education y desarre

WS

rural en America Latina. In: Banco Interamericano de
Desarrollo 1980 Probiemas dei Financiamiento de la
Educacion en America Latina, Banco [nteramericano de
Desarrollo, Washington, pc

Schultz T W 1961 Investment in human capital. Am. Econ.
Rey, 51(1): 1-17

Schulz T W 1975 The value of the ability to deal with
disequilibria. J. Econ. Lir. 13(3): 82746

Thurow L, Lucas R 1972 The American Distribution of
Income: A Structural Problem. Joint Economic Com-
mittee of the uUs Congress, Washington, e

Tueros M 1992 Education and informal labor markets
in Peru, Unpublished doctoral dissertation, Stanford
University, Stanford, California

Tuijnman A 1989 Recurren: Education, Earnings, and Weli-
being: A Fifry-Year Longitudinal Study of a Cohort of
Swedish Men. Almgvist and Wiksell Intemnational,
Stockholm

Welchslg? 1970 Education in production. J. Pol. Econ. T8(1):
s

M. Carnoy

Education and the Emplovment Contract



