THE ROLE OF LITERACY IN THE WEALTH
OF INDIVIDUALS AND NATIONS

Sue E. Berryman
The World Bank
Washington, DC

NCAL TECHNICAL REPORT TR94-13
SEPTEMBER 1994

This work derived from a roundtable cosponsored bthe Organisation for
EconomicCo-operationand Development (OECDandthe NationalCenter on
Adult Literacy (NCAL) at the University of PennsylvaBCAL is part of the
Educational Researchand Development Center Program (Grant No.
R117Q00003) asadministered bythe Office of Educational Research and
Improvement, U.S.Department of Education, in cooperatiowith the
Departments of Healttand Human Servicesand Labor. The findings and
opinions expressed here do not necessarily reftextposition or policies of the
OECD or the U.S. Department of Education.

NATIONAL CENTER ON ADULT LITERACY, UNIVERSITY OF PENNSYLVANIA, 3910 CHESTNUT STREET, PHILADELPHIA, PA 19104-3111






NATIONAL CENTER ON ADULT LITERACY
UNIVERSITY OF PENNSYLVANIA
3910 CHESTNUT STREET
PHILADELPHIA, PA 19104-3111
PHONE (215) 898-2100 FAX (215) 898-9804

The National Center on Adult Literacy (NCAL) was established980 by the U.S.Department of
Education, with co-funding from the Departments of Latad HealthandHuman Services. Theission
of NCAL addresses three primary challenges: (arioancehe knowledge basaboutadult literacy; (b) to
improve the quality ofresearch andlevelopment inthe field; and (c) to ensure astrong, two-way
relationship between research and practice. Thrapglied researchnd developmentaind dissemination of
the results taesearchergyolicymakers,and practitioners, NCAL seeks to improve the quality aofult
literacy programs and services on a nationwide basis. NCAL serves as a major operating ubitevétye
Research Center at the University of Pennsylvania.

NCAL publications to date include:

May 1992 Matching Literacy Testing With Social Policy: What are the Alternatives?
Richard L. Venezky RB92-01, 7 pages)

Oct 1992 Life-Span and Life-Space Literacy: Research and Policy in National and International Perspectives
Daniel A. Wagner @P92-01, 15 pages)

Oct 1992 Expanding Theories of Adult Literacy Participation
Karen Reed Wikelund, Stephen Reder, & Sylvia Hart-Landsb@&i@92-01, 30 pages)

Oct 1992 Invitations to Inquiry: Rethinking Staff Development in Adult Literacy Education
Susan L. Lytle, Alisa Belzer, & Rebecca ReumaniR92-02, 44 pages)

Dec 1992 Developing the Professional Workforce for Adult Literacy Education
Susan L. Lytle, Alisa Belzer, & Rebecca ReumariPB92-02, 11 pages)

Jan 1993 The Analysis of Adult Literacy: Problems in Factor Analysis Bib-Spiralled Item Administration
David Kaplan QP93-01, 18 pages)

Mar 1993 The Impact of Workplace Literacy Programs: A New Model for Evaluation of Workplace
Literacy Programs
Larry Mikulecky & Paul Lloyd TR93-02, 180 pages)

Mar 1993 Literacy and Machines: An Overview of the Use of Technology in Adult Literacy Programs
Terilyn C. Turner TR93-03, 86 pages)

Jun 1993 Myths and Misconceptions in Adult Literacy: A Research and Development Perspective
Daniel A. Wagner KB93-01, 10 pages)

Jun 1993 Literacy and Development: Rationales, Assessment, and Innovation
Daniel A. Wagner 1P93-01, 50 pages)

Jun 1993 Early Childhood, Family, and Health Issues in Literacy: International Perspectives
Laurel D. Puchner [P93-02, 45 pages)

Sep 1993 What Makes Worker Learn? The Role of Incentives in Workplace Education and Training
Donald Hirsch & Daniel A. Wagner (Eds.jIP93-03, 243 pages)

Sep 1993 Prison Literacy: Implications for Program and Assessment Policy
Anabel Newman, Warren Lewis, & Carolyn BeverstockR$3-01, 219 pages)

Sep 1993 Management Information Systems in Adult Education: Perspectives from the States and from
Local Programs
Mark A. Kutner, Lenore Webb, Rebecca Herman, & Pelavin Associates, TR93{04, 150 pages)

Sep 1993 What Can Employers Assume about the Literacy Skills of GED Graduates?
David Kaplan & Richard L. Venezky TR93-05, 45 pages)

Sep 1993 Should Reading-Disabled Adults Be Distinguished From Other Adults Seeking Literacy
Instruction? A Review of Theory and Research
Anne E. Fowler & Hollis S. ScarborougifTR93-07, 101 pages)

Sep 1993 When Less Is More: A Comparative Analysis for Placing Students in Adult Literacy Classes
Richard L. Venezky, Page S. Bristow, & John P. Saba(iiR93-08, 46 pages)



NCAL publications to date (continued)

Sep 1993
Nov 1993
Nov 1993

Nov 1993

Nov 1993
Nov 1993
Dec 1993
Dec 1993
Apr 1994
Apr 1994

Apr 1994

Jun 1994
Jun 1994
Jun 1994
Jul 1994

Jul 1994

Sep 1994
Sep 1994
Sep 1994

Sep 1994

Metacognitive Aspects of Adult Literacy
Scott G. Paris & Andrea PareckiTR93-09, 44 pages)

Teamwork and Literacy: Learning from a Skills-Poor Position
Sylvia Hart-Landsberg & Steve Red€TR93-06, 63 pages)

Motivations for Learning: Voices of Women Welfare Reform Participant
Karen Wikelund (TR93-10, 54 pages)

Initiating Practitioner Inquiry: Adult Literacy Teachers, Tutors, and Administrators Research
Their Practice
Susan L. Lytle, Alisa Belzer, & Rebecca Reuma(iiR93-11, 69 pages)

Coalition Building for Adult Literacy: Historical and Organizational Perspectives
Anabel P. Newman & Bernadette LehmgitR93-13, 68 pages)

Effective Service Delivery in Adult Literacy Programs: A Policy Review and Recommendations
Judith Ann Koloski (TR93-14, 46 pages)

Issues and Challenges in Adult Numeracy
Iddo Gal (TR93-15, 62 pages)

Adult Literacy Training and the Integration of Human Services
Elizabeth R. ReisnefTR93-16, 30 pages)

Measuring Gain in Adult Literacy Programs
Richard L. Venezky, Page S. Bristow, & John P. Sabdfii93-12, 24 pages)

Understanding Family Literacy: Conceptual Issues Facing the Field
Vivian L. Gadsden(TR94-02, 32 pages)

Children, Parents, and Families: An Annotated Bibliography on Literacy Development In and
Out of Program Settings
Vivian L. Gadsden, Ludo C. P. Scheffer, & Joel Hardm@mR94-04, 84 pages)

Literacy Transfer: A Review of the Literature
Larry Mikulecky, Peggy Albers, & Michele Peef(3R94-05, 21 pages)

Instruction and Assessment for Limited-English-Proficient Adult Learners
Ronald W. Sol6rzano(TR94-06, 33 pages)

Early Warning Signs of Functional llliteracy: Predictors in Childhood and Adolescence
Nazli Baydar, Jeanne Brooks-Gunn, & Frank F. Furstenb@§94-01, 13 pages)

Use It or Lose It? The Problem of Adult Literacy Skill Retention

Daniel A. Wagner (TR94-07, 27 pages)

Technology: New Tools for Adult Literacy, Videoconference Participant Materials
Joyce Harvey-Morgan, Chris Hopey, & Karl Rethemeyer (Eq¥.L94-01, 58 pages)
Supply and Demand for Literacy Instruction in the United States

Richard L. Venezky & Daniel A. WagnefTR94-10, 13 pages)

The Professionalization of the Teacher in Adult Literacy Education
Timothy Shanahan, Maureen Meehan, & Stephen Mo¢gR94-11, 20 pages)

Abilities and Competencies in Adulthood: Life-Span Perspectives on Workplace Skills
Jacqui Smith & Michael Marsiske TR94-12, 36 pages)

The Role of Literacy in the Wealth of Individuals and Nations
Sue E. Berryman(TR94-13, 15 pages)

Information on ordering of NCAL publications may be addressed to Dissemination at NCAL.
Revised September 12, 1994



NCAL MANAGEMENT

Daniel A. Wagner Director

Richard L. VenezkyCo-Director for Research and Development
Joyce Harvey-MorganAssociate Director

Vivian L. GadsdenAssociate Director

Sandra K. StewartManager of Dissemination

Mary O. RussellAdministrative Coordinator

Janet Smith,Editor

Karl RethemeyerAnalyst/Technology

NCAL SENIOR PROJECT DIRECTORS

Maria Carlo, University of Pennsylvania

Vivian L. Gadsdenlniversity of Pennsylvania
lddo Gal, University of Pennsylvania

Joyce Harvey-Morganlniversity of Pennsylvania
Susan L. Lytle University of Pennsylvania

Larry Mikulecky, Indiana University

Scott G. ParisUniversity of Michigan

Laurel D. Puchner,University of Pennsylvania
Stephen Redef\orthwest Regional Educational Laboratory
Karl RethemeyerUniversity of Pennsylvania
Regie StitesUniversity of Pennsylvania

Richard L. VenezkylUniversity of Delaware

Daniel A. WagnerUniversity of Pennsylvania

NCAL NATIONAL ADVISORY PANEL

Carl Kaysen,Chair, NCAL National Advisory Panelnd David W. Skinner Chair of Political Economy,
Massachusetts Institute of Technology,

Richard C. AndersonDirector, Center for the Study of Reading, University of lllinois

Joan D. Baraloto,Director, Education and Family Initiatives, USA Today

Jack BowsherDirector of Education (ret.), IBM, Inc.

Jeanne Chall,Professor, Graduate School of Education, Harvard University

Lillian Escobar-Haskins,Executive Director, Governor’s Advisory Commission on Latino Affairs, Pennsylvania

The Honorable William F. GoodlingJ.S. Representative, Pennsylvania

Luis Laosa,Principal Research Scientist, Research Department, Educational Testing Service

Noreen LopezDirector of Adult Education, Illinois Board of Education

Geraldine NoveloDeputy Director (ret.), Instituto Nacional para la Educacién de los Adultos, Mexico

Van D. Ooms Senior Vice President and Director of Research, Committee for Economic Development

Bernard P. Recayice President, Bell Atlantic

Anthony Sarmiento Assistant Director, Human Resources Development Institute, AFL-CIO

Robert SchwartzProgram Director, Education, Pew Charitable Trusts

Ramsay SelderDirector, State Education Assessment Center, Council of Chief State School Officers

Senator Paul SimonlU.S. Senator, lllinois

Dorothy Strickland,Professor, Graduate School of Education, Rutgers University

Francis X. Sutton,Vice-President (ret.), Ford Foundation

Calvin Tyler, Senior Vice President for Human Resources, UPS, Inc.

Peter Waite Executive Director, Laubach Literacy Action

NCAL EDITORIAL REVIEW COMMITTEE

Hal Beder,Rutgers University

Maria Carlo, University of Pennsylvania

Suzanne Cockleyyirginia Adult Education Research Network
Aydin Durgunoglu, University of lllinois, Urbana

Marcia Farr, University of lllinois

Beth Foley,Utah State University

Maggie GainesBaltimore City Literacy Corp.

Sheryl GowenGeorgia State University

Keiko Koda,Ohio University

Susan Lytle,University of Pennsylvania

Peter B. MosenthalSyracuse University

Thomas Reeved)niversity of Georgia

Timothy ShanahanUniversity of lllinois at Chicago

Keith StanovichUniversity of Toronto

Sondra SteinNational Institute for Literacy

Terrence G. WileyCalifornia State University Long Beach







TABLE oF CONTENTS

Table of Contents
Abstract

Introduction

Which Employers Train, and Whom Do They Train?
Technological Change, Economic Growth, and Training
What Is the Magnitude of Employer-Sponsored Training?
Summary

Endnotes
References

NATIONAL CENTER ON ADULT LITERACY

10

11
13

\l



TECHNICAL REPORT TR94-13



THE ROLE OF LITERACY IN
THE WEALTH OF
INDIVIDUALS AND
NATIONS®

Sue E. Berryman
The World Bank
Washington, D€

Abstract

Adults’ foundationskills, usually acquired irschool, affect the wealth of
individuals andnations,not just directly, but also indirectlihroughthe often
invisible and poorly measured human-capital-producing mechanism of
employer-sponsored training. Employerain the trainable, building on the
skills that their better educated employees bring to the labor markesétomol.

Thus, employer-sponsored training depends on andniglementaryo, not a
substitute for, good foundation skills. Independent of employeeshitial
education, employer-sponsored training increases employees’ productivity and
thus their earnings more than training in post-secondary institutions; it decreases
the incidence ofjuits, and,since mosteal wage gains result from beinggid

for being moreproductive, not from switchingobs, its effects on quits
enhances wage growth; it decreases layoffs; and it decrdasekuration of
unemployment spellsvhen they occur. Determining whether employers or
economicsectors in a nation underinvest or overinvest in training depends on
estimates of the rates of returnttaining, but inthe UnitedStates,training

costs are so poorly measured as to yield a range of estimated returns too wide to
form a basis for policy advice.

NATIONAL CENTER ON ADULT LITERACY (N



TECHNICAL REPORT TR94-13



INTRODUCTION

This report describes what is known about the relationships between adults’
verbal andmathematicaliteracy, employers’ investments in trainirgnployee
wages, unemployment probabilities, unemploymeduration, technological
change, productivity, and econongoowth. Asvolatility becomes the defining
characteristic of the economies that comprise the Organisation for Economic Co-
operation andDevelopment(OECD), the relationship between individuals’
education and theitifetime economic outcomeschanges.The effects of
education on economic outcomes remain important but the effects bézssne
direct and moreindirect. Employers tend to invest training the better
educated, employer-sponsored training isiraportant meandor employers
and workers toadapt tochange. Thusunder conditions of rapidhange,
employer-sponsored training increases and becomes mertant than
previously in determining individuals’ economic outcomes.

This report is primarily based on data for the United Stdtess, itreflects
the institutional arrangements that prevail amonggivernmental, employing,
educational, and labor union sectors in gosintry. These arrangements differ
substantially among th@ECD countries, and onean, thereforegxpect some
of the relationships foundmong these variablésr the United States to differ
from those of othercountries. For examplegxcept in heavily unionized
industries, such a$e automobilendustry, Americanemployers can fire labor
more easily and workeisan change companies more easlign, for example,
German, Japanese, or Frerahployers and employees. This differeatmne
will affect employers’ hiringstandards and propensities to train. If employers
have less ability to fire worker#heir hiring expectations affer thelong term.
Thus, they will want to hirebetter educatediorkers whocan learmew skills
more easily than theiess educatedcounterparts. Similarly, if employees are
lessapt to leave theicompanies, employensill be more likely to invest in
worker retraining because they can anticipate capturingbtrgefits of that
training for the firm.

The focus of this analysis is on employer-sponsadrathing because of
what it reveals about the important direct and indirect effects of adults’ levels of
literacy on theirown accumulated wealtind onthat of nations. Employer-
sponsored trainings defined in this report as training available in or through the
auspices of the firm. It does not necessarily mean that the training occurs within
the company—training may occur in a college pmstsecondarywocational
training institution. Neither doesmtean that the employé&earsall of the cost
of training?® In most cases,employers and employees shdahe cost, the
employees’ cost being paid in them of wages duringraining that ardower
than those they would receive if fully trained.

Employer-sponsored training iargely invisible to theAmerican policy
communitybecause, deast in the Unitedstates, it isbadly and infrequently
measured (Bartel, 1989; Mincer, press).Some questions abo@mployer-
sponsoredtraining are best resolved by analyzinglata collectedfrom
employers. Howeveralthough case studies of firms’ training investments
exist, employer surveys ofthese investments are methodologicdligwed,
collect limited information, or survey only firms of particular type(Bartel,
1989). Consequently, most of theailableknowledge about corporate training
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investments—the distribution of training amongrkers, determinants of
these patterns, andtheir economicconsequences—is based amoss-

sectional or longitudinakurveys of individuals. The samplingframes,

response rates, and questidimat thesesurveys askcould beimproved, but
even if this were done, they still could not yield informatioat canonly be

collected at the level of the firm. In addition, most of #vailabledata, some
of which is reportedbelow, is between 6 and 10 years old—s®rious

weaknessgiven that theperiod since themid-1980s has seedramatic

changes in labor market conditions and therefore, potentialtiieimtensity
and distribution of employers’ trainingvestments. For example, firntsat

have reduced middle management and delegaipérvisory functions to
workers onthe shop floor shouldncrease their training offorkers inwhat

have been defined as lower skill occupations.

WHicH EMPLOYERS TRAIN, AND
WHomMm DO THEY TRAIN?

MANY WORKERS RECEIVE SOME TRAINING FROM
THEIR EMPLOYERS

Even as 0f1983, most workersstated that they needed training to get
their currentjob. Giventhe increases in the humaapital needs of the
American and other OECD economies sincentie-1980s,the 1983 figures
should seriously underestimate the current need for training to get jobs.

In 1983, 55% othe men andvomen inthe totallabor force saidhat
they had needed traininfpr their current job(Tan, 1989, Table 2.1)5
Employers were a maj@ource for this required training. 983, 42% of
the men and 34% of the women in the labor force both needed training t@ get
their current job and got some alt of it in formal companyprograms or
informally on thejob. Over athird—38% of men and37% of women in
1983—reported getting training to improve their current $&bls. Again,
employers were a major source of this training. Twenty speetent of the
men and28% ofthe women inthe labor forceboth got training to improve
their job skills and received some ar of it from the employel(Tan, 1989,
Table 2.1).

EMPLOYERS INVEST HEAVILY IN TRAINING THEIR BEST
EDUCATED AND TRAINED EMPLOYEES

Employers mainly train theibest educated employees (Lillard ®Ban,
1986; Mincer, in press; Tanl1989). Employer training, therefore,
accentuates the initiaglifferences in educationattainmentand achievement
among employees, anthe positive economic outcomes generated Py
employer-sponsored trainingccentuate thegositive economic outcome
associated with those initial differences in educational attainfent.
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For example, analyses tife National Longitudinaburvey ofYoung Men
for two types oftraining (in-companyprograms and professional/technical
training external to the companghow that from 1967 to 1980 only 45% of
those whofailed to completénigh school,but 71% of high schootompleters
and 79% of college graduates,received training incompany-sponsored
programs. The differences are even more striking for professionaéemdcal
training, which tends to be associated with higher wage. Only 7% of the
employees who did not graduate from high school received this type of training,
compared with27% of the high school graduates, 44% of those with some
postsecondary education, and 56% tbé employeeswho were college
graduates (Tan, 1989, Table 2.8).

Analyses of merfiollowed for two decades in the Pan8kudy of Income
Dynamics(PSID) showthat employeesvho are trained inprevious jobs are
also morelikely than othernew employees to be trained subsequent jobs
(Mincer, in press).

The positive relationship betweachool education and employ&aining
investments can be interpreted timo, not mutually exclusive, ways. One
interpretation is self-selection. The same abilities, motivations, and
opportunitiesthat predispose some individuals to inveabre in schooling
induce them tanvest more heavily in training while in the labmarket. The
other interpretation is that training m®t analternative taschooling, but builds
upon and is renderadore efficient by moreschooling.Employer investments
in and complaints about the need to investemedial educatiosupportsthis
second interpretationThe implication of this relationship is powerful:
Company-sponsored training is complementarynot a substitutéor, school-
based investments in verbal, mathematical, and problem-solving skills.

LOW-INCOME EMPLOYEES ARE POORLY EDUCATED AND
RECEIVE LITTLE TRAINING FROM EMPLOYERS

Lack of educationand training is the singlemost distinguishing
characteristic of thpoor (e.g., Friedman, 1989)Lacking preparatiorfor the
workplace, they are less likely to be trained by their employers. For example, in
one studyconductedfor the State ofNew York, only 2.6% of poormale
workersand 2.3% of poorfemaleworkers reported receiving training from
their employers (Kadamus, 1985).

Although someAmerican employers runspecial programs for poorly
educated angboor workers, it wasestimated in1988 that less than 1% of
corporate training budgetgas devoted to what formexXerox chairmanDavid
Kearnscalls “productrecall work for the publicschool system” (Berryman,
1988; Noyelle,1989). The implication of employers’ tendencies to invest
training in the better educated is that people enteringwtbriforce without
sound academic and problem-solving skills will find it difficult to reméoyr
deficiencies on the job.

EMPLOYERS CONCENTRATE TRAINING ON CRAFT, SALES,
MANAGERIAL , AND PROFESSIONAL/TECHNICAL SKILLS

As of 1983, the occupations requiring the greatest amountfooimal,
company-sponsoretaining—either to get the job or to upgrasllls—were
the craft, sales, managerial, and professional/technical occup@immsl 989,

NATIONAL CENTER ON ADULT LITERACY 3



Table 2.3). Training in schools was more important than company traini
get managerialprofessional, andechnicaljobs, and, for womenclerical
jobs. For professionand technical jobs, school trainingwas alsomore
important than company traininfgr upgrading skills inthe job. For craft
occupations, company training wamre important than training obtained i
schools, both to get a job and to upgrade skills.

The limited traininginvested in themid-1980s inthe less skilled
occupations, such asachineoperators or servicavorkers, reflected the
routinized andharrow functionscharacteristic of thegebs. Since the early
1980s, American companies have been eliminating middle manage
positions and redefining lower skjbbs toinclude some othe supervisory
functions previously performed bgiddle management. Companies ha
also been shifting from mass to flexible production, requiring a shift eve
the shop floor fromroutinized toless routine work. These changeshould
combine to broaden the range of occupations in which employers will ha
invest training. Athe samdime, studiesndicate that as theesponsibilities
of previously lower skilljobs broaden andbecome less predictable,
employers look for better educated workers (e.g., Bailey, 1988, Bag@:]
& Lichtenberg, 1987; Berryman & Bailey, 1992). Thus, there is no reaso
expect that the ongoing process of job redefinition inAmerican economy
will weaken oreliminate thepositive association betweenitial education
and further training.

EMPLOYERS INVEST IN YOUNGER BUT
EXPERIENCED WORKERS

Training of all sorts increases with experience othe current
job—although at a decreasing rate (Mincer, 1989; T889). The aggregate
figures conceal important differences in trainisgurces andypes. Some
kinds oftraining are concentrated in tfiest few years inthe labormarket;
others are acquired more gradually over time. For male workéhng iperiod
1967-80, training in business tachnicalschools outsidéhe company was
concentrated in thdirst five years ofthe career; in-company trainin
increased steadilpcrossthe first decade of the caredifan, 1989, Table
2.6). There arealso differences inthe timing of types of training.
Professional antechnical trainingoccursearlier in thecareer, whereas th
probability of managerial training isw initially and increases over time, a
might be expected if long promotion timase required tattain managerial
rank (Tan, 1989, Table 2.6).

These patterns of training are consisterith life-cycle patterns of
postschoolraining predicted by humarapitaltheory and withthe fact that
educational institutions and the labor market poerly articulated in the
United States. Newerentrants to the labor market changebs more
frequently as they try tonatch careeopportunities with their individual
abilities andaspirations.American employers respond to thigeality by
investing less iremployees duringheir first five years inthe labormarket
because they are more aptlése their investment in employdarnover.
Employers invest less inlder workers because they can recaptless of
their investment during the employee’s shorter remaining work life.
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EMPLOYERS IN SECTORS WHERE EMPLOYMENT IS GROWING
REQUIRE BETTER EDUCATED AND TRAINED EMPLOYEES

Financial services,public administration, and professiorsdrvices,three
rapidly growing sectorsemploy workers with more formal education than
agriculture, mining, wholesale trade, and manufacturing, seatioose share
of national employmentasbeen falling orgrowing moreslowly (Tan, 1989,
Table 2.4; U.S. CongressQOffice of Technology Assessment, 1988)r'his
patternreflects, in partthe effects of increased international trade and new
technologies.The overall shift of employment fromgoods production to
services means an increasethie level of educatiorand employertraining.
Except for retail and nonprofessionaervices,the servicesectorsthat are
growing require more of one or both of these forms of human capital.

In-housetraining by companies ikess prevalent in areas witlsyclically
sensitive economies (Bartel & Lichtenbed®87). Although large companies
will tend to increase trainingfor managerial employeesluring slack
periods—training increases wheime opportunity cost of employeegime is
low—employee training is not typically countercyclical policy.

SMALL FIRMS INVEST LESS IN TRAINING THAN LARGE FIRMS

Most studies reporthat in theUnited States smallirms spend less on
training than largdirms (Bartel, 1989; Lusterman, 1985; Lynct994). This
may reflect the fact that they aless likely to have a separatpersonnel
department with formal company training procedures and, therefore, are less apt
to count trainingoccurrences. Because employeesnmall firms must often
learn awider variety of skills, and because smdirms usually report hiring
slightly lesseducated employees than lafgens, small firms would appear to
have a greater need for training.

EMPLOYER-SPONSORED TRAINING RAISES EMPLOYEES' WAGES
AND IMPROVES THEIR EMPLOYABILITY MORE THAN OTHER
FORMS OF TRAINING

Workers’ foundationskills, usually school-acquiredaffect employers’
training investments in them, which in turn increase employegsiings,make
it easierfor them tofind and keepwork, and raise theiproductivity. As the
importance of humanapital to theeconomygrows, the earnings differentials
between employees with education and training and those without widen.

EMPLOYER-SPONSORED TRAINING RAISES WAGES AND
PRODUCTIVITY, AND THE EFFECT ENDURES FOR MANY YEARS

Company-sponsored training appears to raise earnings more than training in
postsecondary institutior(killard & Tan, 1986,Table4.5; Mincer, in press).
Employers can invest more effectively in thewrkforcesbecause theknow
better tharpostsecondary institutions which types of skdle needed on the
job. The more general trainingffered in the classroom cannot be as job
specific. Employers alsoknow which employees arebest suited for
training—they have, in most instancesnonitored their performances for
several years.
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Trainees’ wages rise most rapidly duritng training period4-5%), but
the impact of training omvages endures for over 10 years (MincE387).
Training increases wages most for youmgrkers. Forthose with lesshan
12 years of work experiencainedworkersenjoy wagesthat atany point
in time during the tenyearsare on averag8.5% higher than thevages of
untrainedworkers. Forthose with more than 12 years wbrk experience,
trained workers receivewagesthat on average ar8.5% higher than the
wages ofuntrainedworkers (Mincer, 1989; ipress) The smaller averag
wage payoff formore experiencedvorkers probablyreflects the facthat
older workers already have more skills by virtue of greater job experience, so
that training raises their productivity less ttibat of inexperiencedorkers.
Thus, the decline irjob training intensity withage and thdesser payoff to
training thatoccurscombine to help explain the repeatedlyservedpattern
of decelerating wage growth as workers age.

Rosen (1982), using 1976 PSID data, fowmdilar wageresults for
two groups—those whbad received trainingluring the year, and those
who had not. In the former group, the wage profiles were steepascdve;
in the latter, flat.

TRAINED WORKERS ARE LESS LIKELY TO QUIT THEIR JOBS

Overall, holding constant on levels tnure, marital status, education,
and unionstatus, workers wheoeceive training ardesslikely to leave the
company that trained them (Lillard &an, 1986; Lynch, 1988Mincer,
1987). Workers who move less are mtikely to receive trainingrom their
employers, anavorkers whoexhibited priormobility exhibit less mobility
once they receivéraining. Trainedworkers alsochangejobs within their
company less often than untrained workers.

Training, not job switching, is the quickest way to increase earnings. fFor
the averagemployee, lesshan 15% of real wage gains ovetime results
from changing jobs; 85%omes from being paid mor®r being more
productive (Mincer, 1989).

Young workers, as they seek suitable careses equally mobilevith or
without training. Among younger workers,mobility does notappear to
reduce the premium they eafmom participating intraining, indicating that
their company training is valued by othlemployers. But as youngorkers
acquire training, they become less likely to move (Mincer, in press).

WELL-EDUCATED AND TRAINED WORKERS ARE LESS LIKELY
TO BE LAID OFF AND EXPERIENCE SHORTER UNEMPLOYMENT
SPELLS IF THEY ARE

Workers with lesghan 12 years of schoolingre 170% more likely to
suffer unemployment, anthey experiencespells of unemployment 30%
longer thanworkers with 16 omore years of schooling (Mincet,987).
Educatedworkers are more likely to searclor a new jobwhile still
employed, thus reducing search costs; educated waxkqtsre angrocess
information more efficiently thatesseducatedvorkers; and employers an
employees both search more intensively to fill more skilled slots.

Training further reduces boththe probability of experiencing
unemployment and its duration (Mincd989). Controlling for differences
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in education, people with employer-sponsored traieixgerienced an average
of 7.7 weeks of unemployment in 1980, while those with rexperienced 9.0
weeks. People with no occupationalraining, on-the-job or inschool,
experienced an average 0f0.2 weeks. The reduced likelihood of
unemployment for those with company training is noticefdnlea period of 12
years after training is completed.

TECHNOLOGICAL CHANGE,
Economic GROWTH, AND
TRAINING

Nations have feared technology as a destroygols. Inthe United States
in the 1960s, the prospect of computerized productitéd many to predict
reduced employment and “de-skillegiibs (e.g., Ellul, 1967). But technology
has notreduced overall employmenifter a century of unprecedented
technological progress, a higher sharehef Americanpopulation is employed
today and is earning more than at a@inye inits history (U.S. Department of
Commerce, various years). Ahe sametime, the overall influence of
technology on employers’ demanids skills masks problems of adjusting to
increases in the pace of technological change.

Historically, technological advances have raised the overalllskél of the
workforce and have replaced low-skill jobs with higkkitl jobs. Specifically,
technological progress has changed the labor market inwange (a)reduced
the number ofjobs in goods-producingctivities relative toservices, (b)
increased the relative importance of higher skill occupations wséators, and
(c) broadened skill requirements within occupations.

Studiesindicate that recent technological changeéimssed toward human
capital (Bartel &Lichtenberg, 1987Lillard & Tan, 1986; Mincer, 1989; in
press). Inotherwords, amore rapid pace of technological change in a sector
generates a greater demand for more educated workbeg sector and for the
continuous retraining of thesgorkers. Specifically, in industries with rapid
technological change:

* The share of educated workerglhe sector increases without
a simultaneous increase in training,lesst initially. As the
pace of changéncreases, employers firstire people with
more general education (Bartel & Lichtenberg, 1987; Mincer,
1989). Newtechnologies test the training and flexibility of
workers, and educatiorprovidesgeneral humartapital that
equips people to cope with change more effectif€rraher,
Carraher, & Schliemann 1985;Resnick, 1987; Schultz,
1975). More educatedorkers, particularlythose withrecent
education, appedretter able to deakith technicalproblems
as well as withthe unstable environment created by rapid

technological change (Bartel & Lichtenbert987F. Thus,
within occupations,the average educational attainment of
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employees in high-productivity-growth industries increases
(Gill, 1989).

Employers’ initial responses ofhiring better educated
workers are followed by hiring lesslucatedvorkers and
increasing in-house training. Hiringoetter educated
workers isexpensive: Educatioprovides general skills
that commandigherwages,even though employers may
need only a part of thosskills. Therefore, when new
technologies becomeoutinized, employercan be more
specific in theskills that theyhire. At this point, firms
expand in-house training and hire fewer well-educated],
therefore, expensive workers.

In the early stages of technological innovation in
industries, average wages for less educated workers do not
grow as fast as for less educated workers in industries with
lower productivitygrowth. Forthe bettereducated, wages
grow faster even in the earlptages oftechnological
innovation than in industries with lower productivity
growth. However, athe technology matures and training
increases, wages in high-productivity-growth sectpmv
faster than in other industries evéar the less educated
(Mincer, 1989).

Well-educated, especiallyyounger, workersare more
likely to move into the highewage, high-productivity-
growth sectors (Mincer, 1989).

Wage profiles are steeper insectors with higher
productivity growth since thereturns to training and
experience are greater.

In higher productivity growth sectors, turnoverates
increase slightly in thehort run. However, ithe longer
run, despite the rapid paceith which skills become
obsolete in suchndustries, turnover is lowethan in
sectors where productivity igrowing more slowly. This
indicates that employees must be acquiring extensive skills
specific to the firm as well askills specific to the
technology. It also suggedtsat employers are willing to
retrain their employees often atitht theyassume anajor
share of the training costs.

In industries with rapidtechnological change, worker
separation rates increase slightly in #teort run. They
decline in thelong run, probably because employer-
sponsored training intensifies (Mincer, 1993).

Those workers who daguit jobs in higherproductivity
growth industries are less likely than those in other sectors
to experience unemploymeni@nd, if they do, are
unemployed more briefly (Mincer, 1989).
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WHAT Is THE MAGNITUDE OF
EMPLOYER-SPONSORED
TRAINING ?

In 1985, annual investments in employer-sponsoteihing, bothformal
and informal oron-the-job, inthe United States accountéat about40% of
America’s annual humaanapital investmentstotaling about$150 billion (or
about 4% of GNP)1° These investments were about half as large as
investments in plant aneéquipment. Public investments in primary and
secondary education ih985 wereabout $170 billion and in postsecondary
education and training abo®100 billion. It should beloted that thecost of
wages and salaries is includedtle investmenestimates, whereas the case
of secondary and postsecondary educatiosstudents’ foregone wages are
not included in the investmefigure. Eachyear,these investments extend the
skills and education othe workforce and addnore to national product than
America’s investments in capital equipment (Denison, 1986).

Knowing whetheremployers invest too much or tdiile in training their
employees is vitafor determining theappropriateness of a countryjgiblic
policy on training. The best guide tothe appropriateness of employers’
investments is the rate of return earned by those investriésate of return
expresses the increase in productivity of employees as a percentageniiaithe
costs of the training. If returns were high relative to other types of investments,
new equipment, expanded plafdrger inventories, for example, wenight
conclude thatemployers are underinvesting training, becausehey could
increase output by reducing other investments and investing mawegnimg. If
the returns to training wereelatively low, employers could gain by investing
less in training and instead expanding other types of investments.

Unfortunately, the rate ofreturn to employer-sponsored training in the
United States cannot be estimated well becawsasures othe costs of the
investment argoor. The largest andnost elusive coselement isemployees’
foregone productivity while engaged in trainingmpirical estimates of the
average return range from 4% to 25% (Mind&989, Table 13); available data
do not allow a most likely estimate within thienge. Thereforestatistically the
firms or industriesthat systematicallyjunderinvest in training or types of
employees that might profitably be the subject of additional training cannot be
well identified.

Even if the average rate ofturn for thosewvho receive company training
could be better estimated, the averagte of return does notndicate the
benefits—the increased productivity—thatould result from expanding
investments in training. Because humaapital is subject to the same
diminishing returns toscale that affectll factors of production,ncreased
investments beyond @ertain level will yieldrates of return belowhe average
rates.

An association between higher rates of training and higher rageodmic
growth also does not necessaiigply that increasing training will increase
economicgrowth. Training must be connected t@w economic opportunities
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to yield productivity and economigrowth payoffs. Thesenew economic
opportunities may be new technologiesgarganization ofvork within the
company to increase its efficienayew markets, or new productBraining
in the absence of new economic opportunities will have no econmmpact;
the basic challenge lies in creating these opportunities.

SUMMARY

Employer-sponsored training reinforces rather than reduces
differences in educationaktainmentamongnew employeesWell-educated
people are thenostlikely to find employment and teoeceive training from
their employers.Oncetrained, their greater productivitearnsthem more;
they switch jobs less frequently, thus reaping the wage gains associate
training for the job and firm; and they are rarelyemployed. Ithey change
jobs, they find another more easily amde more likely to receive furthe
training from theirnew employersThey have more access to the high
wage jobscharacteristic of high-productivity-growihdustries. Those who
start their careers lackingound academicand problem-solving skillgall
further and further behind.

In otherwords, the level of theemployee’s human capital, as measur
by years of schoolingaffects the probability of receiving employe
sponsoredraining and itsbenefits. Itmight be concluded that the polic
implication of thisstory is toincrease everyonelsvel of education. This is
dubious logic: [If X,then Y]does notogically imply [If Y, thenX]. More
important, it is afinancially unsustainable and unnecessarily blunt pol
instrument. Even when noneducational factorghat affect employer-
sponsored training, such &&m size, industry, or occupation, ar
controlled, years of education and receivargployer-sponsored training ar
not perfectly relatedNot everyone withmore years of education receiv
employer-sponsored training, nor dibthose with fewer years @ducation
not receive it.

The key issue is: What skills tend to trigger employetraining
investments? This question cannotw be answeredyecause there are n
measures of employeskills, such aditeracy competencies, as opposed
years of school completed. If employees watrtainskills, regardless of
years of education, have higher probabilities of receiving emplo
sponsored trainingthe policy option offocusing onthe development of
those skills emerges. The argument is analogous to targeted subsiukgs
the poor, as opposed tolanketsubsidiesthat also happen to apply to th
poor.
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ENDNOTES

10

This report updates the syntheses of the analyses of six background papemsrastdiews
commissioned for th€onference orEmployer-Sponsored Training he conference was
sponsored byhe Institute orEducationand the Economy,TeachersCollege, Columbia
University. The synthesipaperwas by R. Vaughamand S.Berryman(1989), and the
background papers by T. Bail¢¥989), J. Mincer (1989), ABartel (1989), T. Noyelle
(1989), H. Tan (1989)and R.Vaughan(1989). Peereviewers included APascal, The
RAND Corporation; R. Ehrenberg, Cornell University; R. Willis, UniversityChicago;

D. Stern, University of California at Berkeley; M. Hashimoto, Ohio State University; and
G. Burtless, The Brookings Institution.

This report representhe views of the author only, natecessarilythose of theWorld
Bank, any of its affiliated institutions, or members of Bzard of Executive Directors, or
the countries they represent.

In the extreme case, the employer may bear none of the cost. In this case, the employer
acts as a proprietary training institution that sells training to those, including employees,
who wish to purchase it.

Economic theory predicts that the specificity of the training determines who pays. To the
extent that the training is specific, or restricted, to the firm’s operations, the employer pays
all or most of the cost. To the extent that it creates skills that can be used in companies
other than the employer’'s company, the employee pays a larger share (Becker, 1964).

The micro-data sets include the Current Population Survey, the four National Longitudinal
Survey age cohorts (young men, young women, women, and mature men), the Panel
Survey of Income Dynamics (PSID), the Employment Opportunities Pilot Projects
(EEOP), the longitudinal High School Class of 1972, the High School and Beyond
longitudinal surveys, and the Survey of Income and Program Participation (SIPP).

These data are from the January 198&rent Population Surveyrhe numbers refer to
jobs entered since 1959. Thus, the training needed to enter them could therefore have been
obtained some years ago or as recently as in the previous month.

Tuijnman (1992) reports evidence on the continuity between initial and post-initial training
and on the economic returns to human capital accumulation for samples of adults in
Colombia, Norway, the Netherlands, Sweden, and the United States.

This estimate is similar to the estimate of 7.5% per year for the first two years of work in
Barron, Black, and Loewenstein (1986).

Two industries undergoing massive change are textiles and commercial banking; in both
cases, employers find they need better educated workers. The manager of a large apparel
plant complained, “These workers can’t do anything they haven’t done before, and my
equipment is changing too fast to allow me to show them how to do everything” (Bailey,
1989). Commercial banks in Japan, Germany, France, and the United States sharply
upgraded the educational attainment of their new hires between 1976-77 and 1985-86. A
German bank, for example, shifted from 85% of its new employees with less than twelve
years schooling to 85% with 12 or more years (Noyelle, 1989).

Carnevale (1984) places the range at $66 to $175 billion, excluding the cost of employees’
foregone earnings. Mincer (1989, Table 14) estimates a range of $105 to $210 billion,
including employees’ contributions in the form of lower wages. The 1985 GNP figure
comes from the U.S. Congress, Office of Technology Assessment (1988).
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