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IS THERE A SKILLS CRISIS?

MICHAEL J. H A N D E L

A leading explanation for the large growth of wage inequality in the United States dur-

ing the 1980s is a widening gap between the demand for and supply of more-skilled

workers (Katz and Murphy 1992). This followed a decade in which economists, sociol-

ogists, and policymakers were concerned about overeducation and a glut of high-

skilled workers relative to the number of jobs that could make full use of their skills

(e.g., Berg 1971; Freeman 1976; U.S. Department of Health, Education, and Welfare

1973). In just a few years, glut seemed to have turned into serious shortage, even more

remarkable since most workers in the 1980s were also in the labor force in the 1970s.

But is it true? Is the growth in inequ a l i ty in the

1980s attri but a ble to histori c a lly large shifts in

j ob skill requ i rem ents favoring the more

s k i ll ed? The dra m a tic growth of com p uters

and microel ectronics gives the argument plau-

s i bi l i ty, but the rel a ti onship bet ween those

tech n o l ogies and job skill requ i rem ents is not

e a s i ly dem on s tra ted .

Further, it is not sufficient to show a relation-

ship between technology and the demand for

more-skilled workers; it must be shown that the

rate of technological change that shifts demand

in favor of high-skilled workers accelerated dur-

ing the 1980s if one is to explain the exceptional

growth o f inequality during that decade, since

economists generally acknowledge that tech-

nology was raising skill requirements for many

dec ades pri or to the spre ad of com p uters

(Mishel and Bernstein 1994; Mishel, Bernstein,

and Schmitt 1997). This has led some advocates

of the skill-biased technological change thesis

to suggest that the cause of the skills gap may

not be a technology-induced acceleration in the

demand for skill but a slowdown in the growth

of educational attainment or supply of skilled

workers (Katz and Murphy 1992; Autor, Katz,

and Krueger 1998).

Clearly, the two versions of the skills mismatch

hypothesis imply very different views of the

u n derlying processes gen era ting inequ a l i ty



growth. The demand-side explanation is consistent with

the postindustrial vision in which high technology has

dramatically upgraded skill requirements, while the sup-

ply-side explanation suggests no break with the past in

terms of technology’s effect on skill requirements, explain-

ing the skills shortage as a failure of the educational system

to keep up with a secular trend in technology compared to

the past. In fact, neither explanation is well-supported.1

The Argument against the Skills Mismatch Theory

Most inequality growth occurred in the early 1980s, before

both the widespread diffusion of computers and the slow-

down in educational attainment. The figure below uses the

variance of log wages, a common measure of inequality, to

show the very rapid growth of inequality early in the

period prior to the greatest diffusion of computer use. In

fact, about 50 percent of the growth of inequality between

1979 and 1993 occurs in the years 1981 to 1983, coincid-

ing with the deepest recession in U.S. history since the

Great Depre s s i on , but sti ll very early in the process of

com p uter diffusion .

Educational data show that workers’ average years of edu-

cation rose at a steady rate between 1962 and 1983, then

slowed between 1983 and 1991 and flattened further

between 1992 and 1997. This implies that any skills gap

owing to a supply-side slowdown would begin in the mid-

1980s and grow progressively more severe in the 1990s.

But inequality growth moderated in the late 1980s and has

remained largely flat since then. It is also pertinent to note

that inequality in educational attainment among workers

declined steadily between 1970 and 1986 before flattening

out, despite popular perceptions of increased inequality in

educational attainment.

The argument that computer use raises job educational

requirements is dubious. Statistical analyses show that

computer users have more education than do otherwise

similar workers; the difference is on the order of one-half

to one year, depending on the controls included in the

model (Handel 2000a). But these results do not settle the

issue. Firms that could afford computers may have been

able to afford more-educated workers as well.Or they may

have initially given computers to more-educated workers

because they had higher status or held positions in which

computers were most complementary to their tasks, such

as office work. In these cases the association in the cross-

s ecti onal models bet ween com p uter use and high er edu c a-

ti onal level would not imply a causal link bet ween the two.

Despite the problems in determining causality, it is useful

to note that the educational upgrading effect of comput-

ers is not likely, even by relatively generous estimates, to

exceed one year of education, which at least provides an

upper bound and a caution for those who would see com-

puters as dramatically upgrading the educational require-

ments of work. Even in the most favorable case, computers

are not typically leading to the replacement of workers

who have a high school education with workers who have

a four-year or even a junior college education.

Even when one examines the specific tasks that workers

perform with computers, one does not find convincing

evidence of an educational upgrading effect. Workers

using com p uters for inven tory and invoi ce functi ons have

less edu c a ti on (abo ut 0.2 fewer ye a rs) than otherwi s e

s i m il a r workers. Workers using the Internet, spreadsheets,

and word processing programs have the greatest educa-

tional advantage (about 0.3 years) over otherwise similar
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workers, while workers using computers for programming

or computer aided design are little different from other-

wise similar workers (Handel 2000a). This does not reflect

one’s expectations regarding the relative skill requirements

of these different tasks. In short, specific computer tasks

do not seem to be reliably related to educational differen-

tials (see also DiNardo and Pischke 1997, Handel 1999 for

evidence on wages).

Lon gi tudinal data can be used to examine the ef fects of

ch a n ging com p uter use on ch a n ges in edu c a ti onal requ i re-

m en t s , wh i ch most re s e a rch ers would agree provi de a

s tron ger test of c a u s a l i ty than cro s s - s ecti onal re su l t s . But

examining the assoc i a ti on bet ween ch a n ges in the edu c a-

ti onal com po s i ti on of occ u p a ti ons and ch a n ges in the level

of com p uter use within occ u p a ti ons makes the case for

com p uter impacts even more du bi o u s . Using data for 1984

and 1997, s t a ti s tical analyses imply that if an occ u p a ti on

went from having no com p uter users to 100 percent com-

p uter users , the mean edu c a ti on of workers in the occ u p a-

ti on would increase by 0.2 ye a rs , well bel ow even the

l ower- bound esti m a te of 0.5 ye a rs men ti on ed above

( Ha n del 2000a).

Further analyses suggest that even these associations do

not likely reflect a causal connection between computer

use and occupations’ educational requirements. When

changes in educational levels within occupations for 1971

to 1976 are related to changes in computer use within

occupations for 1984 to 1997 the results are remarkably

similar (Handel 2000a). It appears that the growth of com-

puter use at a later point in time is as good a predictor of

educational upgrading in the past as it is a predictor of

contemporaneous educational upgrading within occupa-

tions! In other words, occupations that increased their

computer use most in the 1980s were already upgrading

educational levels for other reasons in the early 1970s,

prior to the diffusion of computers.

The rapid decline in the demand for blue-collar workers in

the past two decades has been cited by some as evidence of

the ef fect of com p uters on wage inequ a l i ty. It has been

a r g u ed that autom a ti on and com p uter- con tro ll ed proce s s e s

m ade lower blu e - co llar workers redundant in unprece-

den ted nu m bers . But there is little evi den ce for this. Th e

rapid decline for su ch workers occ u rred du ring the early

1 9 8 0 s , pri or to the wi de s pre ad diffusion of com p uter or

o t h er adva n ced microel ectron i c s , su gge s ting that the rece s-

s i on and trade deficits of the early 1980s, ra t h er than an

u p su r ge in factory autom a ti on and con s equ ent labor dis-

p l acem en t , were re s pon s i ble for the ob s erved tren d s .

Fu rt h er, the corre s pon den ce of this trend with the growt h

in inequ a l i ty in the early 1980s su ggests the import a n ce of

the decline of blu e - co llar manu f actu ring work for inequ a l-

i ty growth (Blu e s tone and Ha rri s on 1983; Ha rri s on and

Blu e s tone 1988), ra t h er than the em er gen ce of an inform a-

ti on econ omy. One can say with re a s on a ble con f i den ce that

the trend has been one of gen eral upgrading of j ob skill lev-

el s , but trends in the 1980s and 1990s do not appear to have

accel era ted — de s p i te the growth of i n form a ti on tech n o l-

ogy—in marked con trast to trends in wage inequ a l i ty.

The lack of an ef fect of com p uters on the U. S . occ u p a ti on a l

com po s i ti on is not limited to broad occ u p a ti onal gro u p s .

Even many specific occ u p a ti ons that might appear to be

most sen s i tive to tech n o l ogical ch a n ge show modest or no

ef fect s . One can think of t wo po s s i ble kinds of ef fects of

com p uters on specific occ u p a ti ons that might influ en ce

i n equ a l i ty. The inform a ti on econ omy might demand a

rapid increase of m ore - s k i ll ed jobs at the top of the occ u-

p a ti onal hiera rchy and/or autom a ti on might el i m i n a te large

nu m bers of l e s s - s k i ll ed jobs at the bo t tom .

S t a rting at the top, the growth ra te of com p uter scien ti s t s

and sys tems analysts as a percen t a ge of the work force has

i n c re a s ed from 0.02 percen t a ge points per year (1971–1982)

to 0.06 percen t a ge points per year (1983–1997), but this

group still accounts for just about 1 percent of the work

force. The growth rate of computer programmers has not

accelerated at all since the 1970s and this group accounted

for only about one-half of one percent of the work force in

1997. The growth rate of the broader category of scien-

tists, engineers,and technical workers did accelerate in the

1980s and 1990s, but they acco u n ted for on ly 5.3 percent of

the work force in 1971 and on ly 7.4 percent of the work force

26 ye a rs later in 1997. Al t h o u gh there is mu ch talk abo ut the

i n c re a s i n gly technical natu re of work , t h ere is little evi den ce

that com p uter- rel a ted , or technical work more broadly
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def i n ed , accounts for a large share of the work force in

a b s o lute terms or rel a tive to levels in the 1970s, before the

l a r ge growth of w a ge inequ a l i ty.

Nor does it seem to be true that computers or other

information technology are eliminating jobs at the bot-

tom of the skill hierarchy, despite the assumptions of

many in the inequality debate that this is the case (e.g.,

D a n z i ger and Gottschalk 1995, 1 4 1 ) . Grocery store

cashiers, retail clerks, bank tellers, telephone operators,

postal clerks,and automobile welders and painters show

little decline or patterns of decline that are not consis-

tent with a simple account of automation and displace-

m ent re su l ting from the inform a ti on tech n o l ogy

diffusion since the early 1980s, despite the prominence

of b a r- code scanners , AT M s , i n du s trial robo t s , a n d

other automatic equipment in these lines of work.

Worker su rveys that examine the level of edu c a ti on

requ i red for va rious jobs indicate that there has been a

growth in job skill requ i rem ents but no real accel era-

ti on bet ween the late 1960s and the mid-1980s.

In equ a l i ty in job skill requ i rem ents also ste ad i ly

decl i n ed du ring this peri od , de s p i te the growth in wage

i n equ a l i ty. If the appe a ra n ce of com p uters in the work-

p l ace in large nu m bers dra m a ti c a lly incre a s ed edu c a-

ti on or job training requ i rem en t s , t h ere is little

evi den ce of it in these figure s .

Policy Implications

The preceding findings cast doubt on claims that the

growth of wage inequality in the last 20 years is due to a

skills shortage, whether driven by an acceleration in the

demand for skill arising from the diffusion of advanced

information technology or a deceleration in the g rowth

of the supply of skilled labor.

The heavy con cen tra ti on of i n equ a l i ty growth in the

rece s s i on ye a rs of the early 1980s preceded the gre a t-

est diffusion of com p uter tech n o l ogy and the slow-

down in the growth of workers’ edu c a ti on a l

a t t a i n m en t . Use of com p uter tech n o l ogy does not

a ppear to have a dem a n d - s i de impact increasing the

edu c a ti onal requ i rem ents of j ob s . The slowdown in

the growth of edu c a ti onal attainment is gre a test in the

l a te 1980s and 1990s, wh en inequ a l i ty growth moder-

a ted or rem a i n ed rel a tively flat, c a s ting do u bt on the

su pp ly - s i de case for a wi dening skills gap causing

i n equ a l i ty growt h .

Th o u gh the occ u p a ti onal com po s i ti on shifted in favor of

m ore - s k i ll ed workers du ring the peri od of i n equ a l i ty

growt h , this is true for previous dec ades as well , wh en

i n equ a l i ty did not grow dra m a ti c a lly, and there is no evi-

den ce of a ny accel era ti on in the skill tren d . Th ere are few

examples of d i s proporti on a te growth or decline in occ u-

p a ti ons likely to be sen s i tive to tech n o l ogical ch a n ge .

Di rect measu res of j ob skill requ i rem ents also indicate a

shift tow a rd more skill ed job s , but the trend is a ste ady,

s ecular on e , u n l i ke the sharp growth of i n equ a l i ty in the

e a rly 1980s.

In short , it is hard to find evi den ce that inform a ti on

tech n o l ogy has done mu ch to alter ei t h er the skill con-

tent of work within occ u p a ti ons or the occ u p a ti on a l

com po s i ti on of the work force , l e aving the dem a n d -

s i de ex p l a n a ti on with little su pport . In equ a l i ty growt h

does not seem to ref l ect the growth of a skills ga p

owing to ei t h er a slowdown in the growth of su pp ly or

an accel era ti on in demand and it is hard to find evi-

den ce that com p uters or inform a ti on tech n o l ogy have

done mu ch to alter ei t h er the skill con tent of work

within occ u p a ti ons or the occ u p a ti onal com po s i ti on

of the work force .

The most powerful factors affecting wages would seem

to be the recession and trade deficits of the early 1980s,

wh i ch coi n c i ded with the most dra m a tic growth in wage

i n equ a l i ty and the most noti ce a ble ch a n ge in occ u p a-

ti onal com po s i ti on : the sharp decline in blu e - co llar man-

u f actu ring workers . The modest decline in inequ a lity

during the expansion of the 1990s also suggests the

importance of macroeconomic forces. It appears that

the skill requirements of postindustrial technology have

had far less influence on wages than the state of the

overall macroeconomy.
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The cl e a rest policy implicati on of this re s e a rch is the need

to maintain growth and low unem p l oym en t . The least

a f f lu ent workers bear most of the bu rdens of rece s s i on s ,

and severe shock s , su ch as the deep rece s s i on of the early

1 9 8 0 s , h ave the power to re s h a pe the wage stru ctu re .

Wh en the stru ctu re is ch a n ged , rel a tive wage losses for

those in the lower part of the distri buti on are not revers ed

wh en the business cycle tu rns upw a rd ; t h ey persist for

dec ade s . G overn m ent can perform its gre a test servi ce to

workers by maintaining ti ght labor markets and avoi d i n g

policies that are sharp ly rece s s i on a ry. In ad d i ti on , govern-

m ent can su pport wages at the lower end of the distri bu-

ti on with policies to reverse the decline of i n s ti tuti on a l

pro tecti ons that have con ti nu ed since the econ omic cri s i s

of the early 1980s. Su ch policies inclu de maintaining the

real va lue of the minimum wage and su pporting pro tec-

ti ons for unions that pre s erve some balance bet ween the

b a r gaining power of workers and managem en t .

Note

1 The material in this policy bri ef is drawn from two 

working papers in wh i ch more det a i l ed de s c ri pti ons of d a t a ,

m et h od s , and re sults may be found (see Ha n del 2000a, 2 0 0 0 b ) .
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