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Screening Models and Education

1. Introduction

Screening theory refers to a range of theories that
have in common the fact that they challenge the
human capital assumption of the productivity-aug-
menting role of education. The general term “screen-
ing" is often used in two connotations: to indicate
that education acts as a signal for pre-existing abilities
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2nd as a means for the aiready better off to get 1,
best jobs. In the first form—where education acts g
a signal—wages still equal marginal productivity i,
equilibrium. In the second form-—a view which ¢3
be ascribed to Berg (1970) and Thurow (1970) ang
which we may term the “credentialist” view of edy.
cation—education only serves as an admission ticke,
for certain professions. The existence of a relatigy
between productivity and wages is questioned. Since
productivity is not aitered by schooling. neither s
total output raised. In this view education is wastefy|
as it has an effect on the distribution of income only
The credentialist view is not strongly formalized. ‘

According to the “signaling” view, education
yields useful information to identify individaals with
a higher expected productivity. This set of theories
includes the filtering theory (Arrow 1973), the
screening theory (Stiglitz 1975). and the signalin
theory in the stnct sense {Spence 1973, 1974a, 1974
Riley 1976, 1979b). Henceforth screening will be
identified with signaling. The theories are molded
in formalized models. According to this view the
(empirical) relation between education and wages is
a result of the productivity-identifying role (instead
of the productivity-augmenting role in the human
capital theory) of education (see Davies and Mac-
Donald [1984] for a comparison of the implications
of the human capital and signaling models). In this
theory, the extent 10 which education also has a
productivity-augmenting effect is left as an open
question. In either case. educational achievements
serve as signals for employers and result in an
efficient allocation of employees to a diversity of
jobs.

2. Theory

The signaling theory as developed by Spence (1973)
starts from the following assumptions: (a) Individuals
differ in productivity. productivity is fully person-
specific and not affected by schooling; (b) more
schooling entails more costs. schooling costs are
tower for the more productive; (¢} individuals know
their productivity. firms do not {asymmetrical infor-
mation); and (d) educational qualifications can be
observed without cost. Firms cannot observe indi-
viduals' productivity. and instead use schooling quali-
fications for hiring decisions and for setting individual
wages. Firms assume that the individuals with more
schooling are the more productive. Since they can
observe total output for the entire workforce, they
can use this as probabilistic information to check
whether this assumption is corzect in the aggregalc.
Hence. an equilibrium can only exist if more pro-
ductive individuals indeed choose more schooling.
Individuals will invest in schooling as long as the
benefits outweigh the cost. With a proper wage struc-
ture. schooling will be worthwhile for high-pre-
ductivity individuals. but not for Jow-productivity
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individuals: offered wages are identical, but school-
ing cost is higher for the low-productivity individuals.
The wage gain from schooling should be sufficient
for high-productivity /low-cost individuals and insuf-
ficient for low-productivity /high-cost individuals.
Thus. schooling may effectively separate high-pro-
ductivity and low-productivity individuals, and the
firms' beiief regarding the relation between schooling
and productivity may be upheld by individuals’
decisions. Finally, individuals take rational decisions
on schooling. just as in the human capital theory.
The model assumes that the more able have an

absolute advantage in all jobs over the less able.-

Stighitz (1975) terms this “hierarchical screening™
there is an unequivocal order of productive capacities
which is revealed by education. In Stiglitz’s own
screening model, education identifies productive
aits of individuals. The costs of schooling do not
vary with capabilities but are equat for all individuals.
The returns to schooling do. however, vary with
(innate) capabilities. 1f the screening costs are not
prohibitive, more productive workers attain higher
expected lifetime carnings by investing in schooling.

Although the assumptions of the screening model
are somewhat different from those of the signaling/
filtering mode), the predictions about the optimal
investment in education and the refation between
education and productivity are similar.

Wages are solely determined by observable charac-
teristics such as educational qualifications. However,
in the signaling theory. wages will also be equal to
the expected value of the margina} productivity of
employees. The proof of this assertion runs as
follows. As emplovers eventually get 10 know the
productivity of those they have appointed. they will
be able to observe the relation between education
and productivity of workers. Employers have
rational expectations about workers’ productivity.
This implies that the wage offers to workers equal
their expected marginal productivity. Competition
will ensure that the wages of employees, which are
determined by educational qualification, equal mat-
ginal productivity. In this way, the educational sig-
naling mechanism generates a wage which equals the
expected value of the marginal product. _

espite this, educational signals do not necessarily
have a productivity-augmenting effect. 1f productive
traits are not altered by schooling, education does
bot lead to higher productivity. In this view invest-
ments in education do not determine the size of
the total output, but merely the distribution of it:
individuals invest in education to obtain a greater
share in total output. If education only serves as a
Kreen, the gross social returns to education are zero
because of its distributional effects. The net socia)
Ieturns are negative. as investments in education
imply social costs which are mot matched by higher
total output (Stiglitz 1975 p. 285).
The private returns to investment in education

o

are positive for those with more capabilities. 1In an
economy without screening. all employees would
reccive the same wage equal to the average marginal
product. As a result of screening. workers with more
capabilities reccive more than average. while those
with less capabilitics receive less than average. Sti-
glitz speaks of the private returns of screening as “the
individual's capturing of his “ability rents’ which in
the absence of screening he shares with others” (Sti-
glitz 1975 p. 186). Spence {1974b) shows that it may
Be in the individual's interest to form coalitions for
promoting screening.

There are three mechanisms by which the pro-
ductive traits of employees become public knowledge
(Stiglitz terms them “screening mechanisms”): selec-
tion by educational institutions, educational achieve-
ment, and self-selection.

The educational system sorts individuals in 1wo
ways: by admission requirements and by grading.
The group into which the individual is sorted by
the educational system provides information for the
employer about the individual.

A sccond screening mechanism is educational
achievement: within a homogenéous educational
program a standard test vields information by which
individuals can be compared.

An important source of information is self-selec-
tion of individuals. If individuals have more infor-
mation about their capabilities than employers and
some have a (comparative) advantage in one task
over another, there are gains to be obtained in se-
lecting oneself for a job in which this trait is
rewarded. As noted by Spence (1973). the self-selec-
tion mechanism yields signals to the market. This
mechanism is emphasized in Akerlof's “theory of
jfemons” (Akerlof 1970). So. even if education in
itself has no productivity-augmenting effect. it can
be productivity-augmenting by sorting workers into
vanious jobs, This may be termed the “allocation-
effect” of screening. -

Schooling can both be productivity-augmenting
and act as a signal of (innate ) capabilities. The human
capital theory and the screening theory are therefore
not mutually exclusive. Mincer states that: “The pro-
ductivity and screening functions of schooling are not
mutually exclusive in a world of imperfect infor-
mation. given that ability is an input in the edu-
cational process. The controversy, if any. concerns
the rtelative importance of the productivity and
screening functions of schooling in affecting
earnings” {Mincer 1980 p. 125). Moreover, as
emphasized by Davies and MacDonald (1984). the
information generated by schooling may be socially
valuable. If the schooling system did not sort indi-
viduals by ability, the labor market would have to
solve the problem of optimal allocation by reas-
signing individuals as information gradually emerges
with experience. Hence, the prevention of such
jignorant, suboptimal initial job assignments has ben-
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efits which may be compared with the cost of school-
ing.

3. The Empirical Results

The empirical research on the validity of the screen-
ing hypothesis has focused on testing (some of the
extreme) empirical implications of this hypothesis
and on assessing the productivity and informational
components of education. The hypothesis that the
individual financial retumns to schooling exceed the
social returns based on productivity effects is hard to
test, because the true productivity effects of school-
ing are hard to measure.

In empirical work two implications of the screening
hypothesis have been distinguished: the Wiles
hypothesis and the sheepskin argument. Both impli-
cations are derived from the credentialist variant of
the screening hypothesis. These two implications will
be discussed in turn.

The Wiles hypothesis (Wiles 1974) states that if
the screening hypothesis is correct, there should be
no wage difference between workers with quali-
fications which exactly match the requirements of
the profession they work in and workers with equal
qualifications working in other professions. 1f the
screening hypothesis is correct, (specific) human
capital does not affect performance in a job: accord-
ing to this view productivity is fully job-specific.
The Wiles hypothesis is a logical corollary to the
credentialist variant of the screening theory.

The Wiles hypothesis has been tested by Miller
and Volker (1984) and by Arabsheibani (1989).
Miller and Volker used data for Australia on starting
salaries for academics with a technical education and
an economics education. They found that economists
working in an economic profession were not paid
significantly more than those with a technical edu-
cation working in an economic profession. This cor-
roborates the screening hypothesis. However, the

‘starting salary of males with 2 technical education

working in a technical profession was more than 5

rcent higher than the starting salary of economists
in a technical profession. This, conversely, is a cor-
roboration of the human capital theory. For women
in a technical profession, Miller and Volker found
no differences between educations.

Arabsheibani used a sample of Egyptian gradu-
ates. It was found that a premium was paid in starting
salaries when education was useful in the job. This
finding supports the human capital view. Morcover,
it was discovered that when education was specifically
job-related the premium was high, whereas the pre-
mium was low when there was a less specific edu-
cation-occupation relationship.

The sheepskin argument holds that, if education
serves as an admission ticket or credential for a better
job with higher earnings, there is a premium for

completion of a course with a certificate. Preliminary
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school leavers or dropouts would. averaped over
their years of schooling, have a lower return 1o egy.
cation than those who completed their course with 5
certificate: “. . . graduation from a course should
provide more evidence of ability and staying power
than mere attendence for a number of years™ (Layarg
and Psacharopoulos 1974). The sheepskin argumen
has been tested by Layard and Psacharopoulos
(1974), Hungerford and Solon (1987), Hartog (1983)
and Groot and Qosterbeek (1990} )

Layard and Psacharopouios compared the returng
on education of dropouts with the returns for
employees who have completed their education.
They concluded that there are no significant dif.
ferences in the returns to education between these
two groups. However, Hungerford and Solon
pointed out that Layard and Psacharopoulos do not
take account of the timing of the decision to drop
out. Hungerford and Solon looked for discontinuities
in the relation between years of education and earn.
ings. Comparing year-10-year returns they found that
the rate of return in the first year and in the final
year is higher than in the intervening vears. The first
finding confirms the prediction by Arrow (1973) that
admittance to higher education (college) itseif yields
an income benefit. The discontinuities in the rates of
return are taken as a corroboration of the sheepskin
hypothesis.

Hartog (1983) estimated an earnings equation and
a job-level equation, by taking as explanatory vari-
ables the highest educational level and a dummy
which indicated whether this level was completed
with a certificate. At the lower general level and
the higher general level (high schoel) nongraduation
does niot influence earnings or job level. At the lower
vocational level, the extended vocational level. and
extended general level, a certificate has an effect on
job level but not on carnings. At the higher
vocational and university levels. a certificate influ-
ences both earnings and job level. However. at these
levels there is no premium on a certificate as such:
earnings lost per year not attended (years still 10 go
to the diploma when dropout occurs) are roughly
equal to what graduates earn per year of attendance.

Groot and Oosterbeek (1990) divided actual years
of education into effective years (i.e.. the shortest.
most efficient path to attaining a certain level of
education), inefficient routing years (i.e.. skipping
and repeating classes, and years spent inefficiently).
and dropout years (i.e.. years spent in education
without receiving a diploma). This division is such
that the actual number of years of education is equal
1o the sum of effective years, repeated years. (minus)
skipped years, inefficient years. and dropout years-
This decomposition allows a test of the screening
theory against the human capital theory. The tesl
relies on two predictions of the screening theory: (3)
the sheepskin hypothesis that years spent in edu-
cation without obtaining a degree should not increast
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eamings. and (b) 2 more rapid completion of a degree
signals greater ability and should therefose lead to
higher earnings.

For males, the results strongly support the human
capital theory and refute the predictions of the
screening hypothesis. Skipped years have a sig-
pificantly negative influence on future eamings,
According to the screening hypothesis this effect
shouid be positive, since skipping a class gives a
positive signal to potential employers, whereas
within 2 human capital framework the finding can be
explained as the manifestation of a less than thorough
understanding of the curriculum. Repeated years
bave no effect on future earnings. This is in accord-
ance with the human capital theory, whereas the
screening  hypothesis predicts a negative effect
because of the negative signal which repeated years
give to employers. The absence of influence on earn-
ings from inefficient years of education agrees with
both the human capital and screening predictions.
Finally. a positive return on dropout years emerges.
This is in line with the human capital theory and
refutes the sheepskin version of tha screening theory.

When data relating only to women are also exam-
ined, all resuits are in line with the human capital
predictions and refute the screening theory.

Both the Wiles hypothesis and the sheepskin argu-
ment implictly test whether the credentialist version
of the screening theory is tenable. However, edu-
cation can both be productivity-augmenting and can
provide information about ability. As stated by
Machlup {1984) the controversy is not whether edu-
f:ation acts as a sorting mechanism, but whether this
is the sole function of education. In this respect
Psacharopoulos (1979} made a distinction between
the weak and the strong version of the screening
bypothesis. According to the weak version,
employers offer higher starting wages 1o the more
highly educated because of imperfect information
on expected productivity. According to the strong
version of the screening hypothesis, this wage dif-
ferential between the higher and lower educated does
not vanish with tenure. As noted by Psacharopoulos
(1979), few doubt the validity of the weak version,
Tather jt is the validity of the strong version which is
debatable.

Direct testing of the strong version of the screening
bypothesis has been performed by Taubman and
Wales (1973), Layard and Psacharopoulos (1974),
Wolpin (1977). Psacharopoulos (1979), Cohn et al.
(1987), Dolton (1986), Mendes de Oliveira et al.
{1989), and Rao and Datta (1989). The direct test
entails whether the partial effect of education on
Wages decreases with years of work experience, con-
roling for other productive traits.

Psacharopoulos and Layard (1979) compared
tarnings by educational level for 2 33-year old and a

7-year old in the United States. They found that the
relative carnings differential between these two ages

increases with the level of education. Similar findings
were reported by Cohn et al. (1987) and Psa-
charopoulos (1979). These findings confirm the
strong version of the screening hypothesis,

Indirect tests of the strong version are performed
by earnings comparisons between industries or pro-
fessions where screening is supposed to be important
and industries and professions where screening does
not play a rote. More specifically, these tests involve
comparing wages in the market sector with wages in
the private sector, and wages of employees with
wages of the self-employed. It is assumed that screen-
ing is relatively more important in the public sector
and wage sector than in the private sector and the
self-employment sector. As the self-employed do not
have to invest in educational signals for potential
employers. it is expected that employees invest more
in education to attain a higher job level than the seli-
employed. This hypothesis has been tested by Riley
(1979a). Katz and Ziderman (1980), Cohn et al.
(1987), Wotlpin (1977). and De Wit and Van Winden
(1989). Riley and Katz and Ziderman found evidence
in favor of the screening hypothesis. Riley (1979a)
found that the self-emploved have less education
than the employed. other things being equal. Cohn et
al. found only small differences in years of education
between employvees and the self-employed by job
tevel. Wolpin also found that (nonprofessional)
cmployees and the (nonprofessional) self-employed
acquire similar amounts of schooling. On the other
hand, Wolpin found that the self-employed have
consitderably higher productivity than employees as
measured by earnings. However, this might be due
to earnings of the self-employed that include a return
to capital as well. From these findings Wolpin con-
cluded that the strong version of the screening theory
has to be rejected. Riley found that in the screened
occupations (mainly teaching occupations) education
gives a better explanation of earnings than in the
unscreened occupations (mainly managerial occu-
pations). De Wit and Van Winden estimated a
switching regression model on eamings for
employees and the self-employed, controlling for
ability. For employees they found positive returns to
schooling and a premium on obtaining a certificate.
For the self-employed they found no significant
returns on schooling and no evidence of a premium
on a certificate. These findings confirm the screening
theory.

Taubman and Wales (1973) tested the screening
hypothesis by comparing the expected and actual
distribution of education over occupations. The
expected distribution is determined by the income
distribution by occupation and is defined as the prob-
ability that an individual with a given educational
level can earn a higher wage in a certain occupation
than in any other occupation. Taubman and Wales
found that the actual probability that an individual
with an intermediate level education ends up in a
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low-paid occupation is higher than the cxpected
probability, while for the higher educated the actual
probabilities almost equal the expected oncs. From
this finding Taubman and Wales concluded that edu-
cation is used as a screening device to prevent lower
educated workers from entering well-paid occu-
pations.

Perlman (1988) tested the screening hypothesis by
comparing the actual and expected unemployment
rates by level of education. The expected (or stan-
dardized) unempioyment rate by level of education
is defined by the unemployment rate in an occupation
multiplied by the share of a cenain educational level
in this occupation. This generates the unemployment
rate that would prevail for an educational group if
its members had the average unemployment rate for
each occupational group to which it belonged. The
results show that for higher educated people the
actual unemployment rate is lower than expected,
while for the lower educated the unemployment rate
exceeds the expected rate. This suggests negative
screening or selection of lower educated workers.

Albrecht (1981) tested the screening hypothesis by
using data on job applicants at the Volvo company
in Sweden. Applicants were distinguished by their
cducational background and their informational level
(i.e.. the amount of information the employer has
on the job seeker). The information level was deter-
mined by the ways job seekers came into contact
with the firm. In decreasing order of informational
content. these were (a) through a recommendation
by a Volvo employee to the employer and an invi-
tation to apply. {b) through the job agency, or (<)
through an advertisement or an open application. If
the signaling hypothesis is correct, employers will, in
their hiring decision. make more use of the edu-
cational background of an applicant if the infor-
mational content of the applicant is less. The results
showed that Volvo preferred applicants with more
schooling, and slightly preferred applicants with a
higher informational content. However, education
does not serve as a substitute for lack of information
on the applicant. This implies that education is not
considered to be a perfect screening mechanism by
employers in their hiring decision.

Finally, some studies have yielded results that con-
firm both the screening theory and the human capital
theory of education. Rao and Datta (1989} concluded
that both the strong and the weak version of the
screening hypothesis hold good for India, as well as
the human capital prediction of decreasing marginal
returns to schooling. Dolton concluded from data on
the United Kingdom that the human capital theory
and the screening theory should not be seen as mutu-
ally exclusive but rather as complementary: “in con-
clusion there are reasonable grounds to support 2
compromise interpretation of the education-income
association which gives credence to both human capi-
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tal theory and screening theory but supports ap
extreme version of neither™ (Dolton 1986 p. 30).

4. Conclusion

In 1976 Blaug concluded his survey of human capita
theory with the prediction that: . . .inall likelihood,
the human capital research program . . . will gradu-
ally fade away to be swallowed up by the new theory
of ‘signaling™ {Blaug 1976 p. 850). So far this pre-
diction has not been corroborated. Although the
human capital theory is perhaps not as dominant as
it was in the 1960s and 1970s, it still stands firm, while
the signaling theory has lived a much more marginal
existence. During the 1980s, interest in the screening
theory appeared to be on the wane. Research has
taken other directions: the investment in information
has been analyzed by the so-called “information the-
ory” (see Hartog 1981, MacDonald 1980, 1982, Dav.
ies and MacDonald 1984, Weiss 1983) and the for-
mation of information on productive qualities has
been emphasized in matching theory (Jovanovic
1979a, 1979b, 1984). The lack of developments in
the area of the theory of the transfer of information
or signaling theory, led Freeman {1986) to remark
that “foliowing Spence's analysis a theoretical litera-
ture on screening/sorting models flourished briefly”
(Freeman 1986 p. 360).

The resuits of empirical research do not con-
clusively discount the screening theory. Education
seems to have signaling aspects. However, the strong
version of the screening theory, which states that the
signaling aspect of education prevails over the entire
career, must be rejected. Evidence suggests supporn
for the weak version of the screening hypothesis,
namely that employers pay highers starting wages to
the higher educated because of incomplete infor-
mation on productivity.

See also: Internal Labor Markets and Education; Education
and Eamings: Education and the Labor Market; Labor
Market Segmentation and Education; Education and
Labor Markerts in Developing Nations: Education and the
Employment Contract
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