DOCUMENT RESUME

ED 236 387 . CE 037 477
AUTHOR - Bishop, John, Ed.
TITLE Subsidizing On—the-Job Training. An Analysis of a

National Survey of Employers. Studies in Empioyment
and Training Policy: I. :

INSTITUTION Ohio State Univ., Columbus. National Center for
Research in Vocational Education.; Wisconsin Univ.,
Madison. Inst. for Research on Poverty.

SPONS AGENCY Employment and Training Administration {(DOL),
Washington, D.C.

PUB DATE Aug 82

CONTRACT ETA/DOL-20-06-80-11

NOTE 244p.

PUB TYPE , /Reports - Research/Technical (143)

EDRS PRICE MF01/PC10 Plus Postage. .

DESCRIPTORS Employer Attitudes; *Employers; *Federal Programs;

*Grants; *Job Development; *On the Job Training;
Part1c1pant Characteristics; *Participation; Surveys;
Use Studies

IDENTIFIERS Employer Surveys

1

ABSTRACT"

This volume presents the results of a data analysis
of an employer survey to investigate uses of subsidies to provide
jobs and training for unskilled and inexperienced workers and to
examine the impact of those uses on employers. Chapter 1 introduces
the subsidy programs and the data set and tabulates how participation
in each program varies with industry and establishment size. Chapter
2 examines which employers are familiar with the programs and
addresses employer awareness of program existence. By studying
determinants of firm participation in the program, chapter 3 explores
reasons why so few employers are familiar with a program participant.
Chapter 4 examines the impact of these programs on employment levels
of participating firms. Relevant research on employnent and training
subsidies is reviewed in chapter 5, and changes in program des1gn are
recommended. Chapter 6 analyzes determ1nants of the employer's

——investment in selecting a new employee-—the number of applicants
~interviewed and the number of hours spent recruiting and interviewing
for a position. Rates of res1gnat1ons and d1sm1ssals are studied in
chapter 7. Chapter 8 examines the amount of training provided to new
workers and the resulting productivity growth. The determinants of

wage growth are analyzed in chapter 9. The survey instrument is
appended. (YLB)

*********************‘*************************************************i

* Reproductions supplied by EDRS are the best that can be made K

* from the original document. ’
[ EET EFTELEEIEIEIEE S EEEEESESE SRS S FLE RS E S LSS EEE SRS R EEEERELEEEEELEEEEEEE LS




ED236387

CE D3 )%7>

ERIC

Aruitoxt provided by Eic:

SUBSIDIZING ON-THE-JOB TRAINING

An Analysis of a National Survey of Employers

Studies in kmployment and Iraining Policy: 1

John Bishop, tditor

National Center for Research in Vocdational
The Onio State University
1960 Kenny Road
Columbus, Uhio 43210

Evucation

and

Institute for Research on Poverty
University of Wisconsin
U.S. DEPARTMENT OF EDUCATION

1180 Observdatory Urive
NATIONAL INSTITUTE OF EDUCATION ; . / vE
DUCATIONAL RESOURCES INFORMATION Madison, Wisconsin 53706
CENTER (ERIC)

This document nas been reproduced as

received from the person of organization

onginating it.

. Minor changes have been made to improve

reproduction quality.

Paints of view ar opinions stated in this docu-
ment do not necessarily represent otficiai NIE
pasition or policy.

t2



THE NATIONAL CENTER MISSION STATEMENT

The National Center for Research in Vocatronal Educatlon 3 mlssron is -
to increase the ability of diverse agencies, institutions, and organizations
- to, solve educatlonal problems relating to individual career pIannlng,
preparatron and progressuon The Natlonal Center fulfllls its mlssron by :

N X

w4
; RENRIT

4 Developrng educatlonal programs and product
_'_r{} : y ‘mx}

For furthel rnformat\on contact

. bl
[RET

"The Program Informatron Offlce A - R
- g.The National Center for, Research in Vocatronal F-ducatron R
.The Ohio State Umversny AR ; '
vt 1960 Kenny Road U

FRR Columbus, Ohlo 43210 L

Aoy o

.

Telephone (614) 486 3655 or (800) 8484815
Cable: CTVOCEDOSU/Columbus Ohlo
Telex: 8104821 894

ERIC

Aruitoxt provided by Eic:



. This report was prepared for the tmpioyment and Training Administration, U.S.

Department of Labor under research contract No. 20-06-80-11. The research
presented in this monograpr was begun at the Institute for Research on
Poverty, University of MWisconsin. The subcontract covering this work was
transterred to the National Center tor Research in Vocational Education in
July 1981 but the Institute for Research on Poverty remained heavily involved
as a subcontractor to the National Center. Since gygrantees conducting re-
search and development projects under government sponsorship are encouraged to
express their own judgment treely, this report does$ not necessarily represent
tne official opinion or policy of the Uepartment of Labor. The views con-
tdined in this publication represent tie views of the authors and are not
necessarily thouse of the United States Department of Labor or of the National
Center for Research in Vocational Education.

ii



CUNTENTS

LT R 2 &
PREFACE & & v e i i i e e e e e e e e e e e e e e e e e e e e ix
EXECUTIVE SUMMARY v v v v ot i e e e v e e e e e e e e e e e ee e u Xi

CHAPTER 1--AN INTRODUCTION TO TARGETED EMPLOYMENT
SUBSIDIES AND TRAINING

by John H. Bishop . o o & v v v v v i i e e e e e e e e e e e e e 1
1.1 Knowledye of Employment Subsidy Programs , '
1.2 Hiring of Eligible Worke®s by Empjoyers

Familiar with the Subsidy Programs

.3 The Number of Subsidized Workers per Firm
.4 Overall Utilization Rates

.5 The Retention of Subsidized New Hires

.6 Characteristics of Subsidized and Unsubsidized New Hires
ppendix 1A--A Brief Description of the First Wave

of the Employer Survey

1
1
1
1
A

CHAPTER 2--FIRM FAMILIARITY WITH EMPLOYMENT SUBSIDIES

by John H. Bishop and Mark MONtgomery . . v v v v o o o « o o o 21
2.1 Introduction ' T

2.2 Determinants of Familiarity with Subsidy Proyrams

2.3 Results

2.3.1 The Effect of Employer Characteristics

2.3.2 The Effect of Labor Market Characteristics

2.3.3 The Effect of Outreach and Past Experience
2.4 Summary and Policy Implications

CHAPTER 3--PARTICIPATION IN EMPLOYMENT SUBSIDY PROGRAMS . . . . . . . . 29
by John H. Bishop and Mark Montyomery

3.1 Introduction
3.2 Determinants of Firm Participation in Employment Subsidies
3.2.1 Impact of Firm Characteristics
3.2.2 The lmpact of Local Marketing Efforts
3.2 Predicting Participation of Firms that
Are Familiar with the Program
3.4 Empirical Results '
3.4.1 Firm Characteristics
2 Qutreach by Program Administrators
Testing for Sample Selection Bias
Correlation between Predicted
Familiarity and Predicted Participation
3.4.5 Policy lmplications
Appendix 3A--A Theoretical Model of the Decisions of a Firm
Whether to Participate in a4 Marginal Employument-Subsidy Program
Appendix 3B--Econumetric Methodoloyy and Related Issues

w wow
« o o
P -
e o o
£ WS

oy




' ~ Page
CHAPTER 4--THE IMPACT OF TARGETED EMPLOYMENT '
SUBSIDIES ON THE FIRM'S TOTAL EMPLOYMENT
by Johin H, Bishop and Mark Montgomery . « . « « ¢ o ¢ o o o o o o | 63

A Warn1ng Aga1nst the Fallacy of Composition

Increases in Employment Reported to be Subsidy Induced
July to December 1979 Employment Change

Employment Change in 1980 '

4 5 Summary

Appendix dA--Derivation of A Subsidized tmployment

Appendix 4B--Definitions of Variables -

-l>-£>4>-£>
-bwr\.v—‘

CHAPTER 5--THE DESIGN OF EMPLOYMENT SUBSIDIES:
. THE LESSONS OF THE UNITED STATES EXPERIENCE
by John H., Bishop . . . . . B 8}

5.1 The United States Experience w1tn the New Jobs Tax Credit
5.1.1 Tne Impact of NJTC on Subsidized Fimms
5.1.2 The Impact of NJTC on Total Employnent
5.1.3 The NJTC's Impact on Price Inflation

4 The NJTC' s Impact on Wayge Inflation

Experience with Targeted Programs

I NAB-JUBS

2 CETA-OJT

3 The WIN Tax Credit

4

0

5.2

The Taryeted Jobs Tax Credit

1.
S.
2.
24
2.
2.
ssons and Recommendations

5.
U.
5
5.
5.
5.
5.3 Le

CHAPTER 6~-HIRING COSTS AND EMPLOYER SEARCH: THEOQRY AND EVIDENCE
~___— by John M. Barron, John H. Bishop, and William Dunkelberg . . e 97

Introduction

Three Components of Hiring Costs

Choices that Affect Hiring Costs

Theoretical Framework of Employer Search

Factors Affetting Employer Search

Empirical Evidence on Employer Search and Hiring yosts
Lonc]ud1ng Remarks and kExtensions

oo oo OO O
[ ] e & o [ ]
~NoO o hwN

CHAPTER 7--EMPIRICAL ANALYSIS UF THE RATE OF WORKER SEPARAT [ON .
by Mark E. METEZEN & v v v v v o o o o o o o o 0 a0 n e e e e 113

7.1 Sample Description
7.1.1 Frequency Distribution of Separations
7.1.2 Variables Used in This Study
7.2 Ltconometric Properties of Estimates
/.2.1 The Use of Maximum Likelihood
7.2.2 Comparisuns of Functional Forms
7.2.3 Summary
7.3 Interpretation of the Quit Results
7.3.1 Quit Equation Hypotheses
7.3.2 Quit Equation Rresults

iv . ;f;




Page
7.4 Interpretation of the Discharge Results
7.4.1 Discharge Eqguation Hypotheses
7.4.2 Discharye tEquation Results
7.5 Summary '
Appendix 7A--Explanation of Terms and Conventions Used
Appendix 7B--The Length-Bias Problem

CHAPTER 8--PRODUCTIVITY GRUWTH AND TURNUVtR
by John Ho Bisnop o v v v v v 0 e v v v o & o o o o v v v e e u s 161

8.1 Introduction
3.2 Simple Tests
' 8.2.1 Jovanovic's Sortinyg Hodel of Waye and
Productivity Growth
B.2.2 Tests of Human Capital Theory
- 8.3 Job Turnover Results:.
8.3.1 Are Vuluntary and Involuntary Separations Distinct?
2 Test of Predictions of Human.Capital Theory
[Impact of Unionization and Establishment Size
[mpact of Subsidy Proyrams
eterminants of tmployer Training Investments
The Impact of Worker Characteristics

3.
3.3
. 3.4
8.4 e D
4.1
4.2 The Impacts of Employer Characteristics
4.3
odu
5.1
5.2
5.3

Th

The Impact of Subsidy Programs
roductivity Growth Results
The Time Pattern of Productivity Growth
‘The Payoft to On-the-Job Traininy Investments
‘The Impact of Worker, Empioyer, and
Market Characteristics
8.5.4 Linpact of Subsidy Proyranms
8.6 Does the Mintinum Waye Discourage On-the-Job Training
8.7 Comparing Waye Growth and Productivity Growth
- Appendix BA--The DOT as da Source of Uccupational Data

8.
8.
8.
"
8.
8.
8.
8.5 P
© 8.
8.
3.

CHAPTER 9--WAGE GRUWTH
by John H. Bishup dand Stanley btepnenson, T 187

Correcting for Selection Bias

linpacts ot the bmployee's Productivity
The Impact of Workers' Qualitications
linpacts ot Employer Characteristics
Impacts of Market Characteristics

[NeiRN ol ol iV o)
« o o o o
o Bw N -

1 197

REFERENCES + v v v v e e e e e e e e e e e e e e e e e s 223




FUREWORD

This voiume is part ot the final report on research supported by a con-
tract witn the Employment and Training Administration ot the U.S. Department
~of Labor. The work was initiated in 1979 at the Institute for Research on
Poverty, University ot Wisconsin, Madison. In July 1981, the project's prin-
cipal idnvestiyator took a position as associate director of tne ReSearch
Division at the National Center for Researcn in Vocational Education, The Uhio
State University, tnus bringing with- him one component of tnhis research ef-
fort, while -another component was continued at the Institute for Research on
Poverty under subcontract from the National Center.

This -research would not have been possible withu:i the cooperation and
assistance of 5,919 employers who so graciously responded to our telephone
interview. We ygreatly appreciate tiie time and the insiyhts that these very
busy men and women contributed to the study.

The project is also indebted to the many employers who assisted in the
design of the interview instrument. In this regard, special thanks are due to
Clifford Roe, Supervisor of Salaried Union Relations and EEQU Administrator
(retired), Buffalo Divisions, Westinghouse Electric Corporation; and William
J. Dennis, Research Director, HNational Federation of Independent Business.
Wilson S. Johnson, President of the National Federation of I[ndependent Busi-
ness was very supportive of the study, and yraciously provided a letter of
introduction that we sent to all the employers selected for an interview.

Thanks are extended to Joe Meskey and Nancy Williamson for their capable
programming and data base preparation in the course of the project. The
manuscript was edited by Janet Kiplinger and typed by Vera Mueiler, Jacdue
Masters, and Cathy Jones,

Robert E. Taylor

Executive Director

The National Center for Research
in Vocational Education

ce



PREFACE

The work contained in this volune is cné. of the products of DOL-funded
research to study the Labor Market tffects of, the Bnployment Opportunity Pilot
Projects. The Employment Opportunity Pilot PFOJeCtS were a large scale demon-
stration of the Carter Administration's Weltare Reform Proposals. The program
was cancelled in the Spring of 198U but baseline data had already been col-
lected on over 5,919 employers. This volume reports on our analysis of this

data. ' — -

I beyan work on this project in 1979 while dt tne Institute for ReSearch
on Poverty at the University ot Wisconsin, Madison. In July 1981, [ moved to
the National Center for Research in Vocational Education, The Ohio Statfte Uni-
versity, where I continued my involvement with this research, the prime con-
tractor of which was Stanford Research Institute International. [ would like
to thank Gene Smolensky, Director of the Institute for Research on Poverty,
and Robert E. Taylor, Etxecutive Director of the National Center for Research
in Vocational Education, for their support and encouraygement of this effort.

In addition, 1 would like to thank the staff at WESTAT, Inc. who were
responsiple for designing the sampling frame and conductiny the telephone sur-
vey. Steve Dietz, Diane Ward, Mike Shea, Carmen Vincent, Joe Waksbery, Adam
Chu, and Jack Ogus did an outstanding job 1in this portion of the project.
Tieir enthusiasm and professionalisa were responsible for the high response
rates obtained and the hiyn quality of the data set that was yenerated.

A number of people at tne .S, Department of Labor made impurtant con-
tributions to th1s enterprise. In particular, [ want to thank Jodie Allen,
Burt Barnow, Beverly Bachemin, Gary Burtless, Richard Hayes, Gillian Hunter,
Philip Moss, and Larry Orr.

I would also like to thank my col leayues at the Institute for Research ‘un
Poverty, SRI.- International, Purdue University, and the National Center for
Research in Vocational tducation for their helpful comments and critiques of
early drafts of many of this report's chapters. | an especially indebted to
John Barron, William Dunkelbery, John Gardner, Peter Gottschalk, Mike Keeley,
Stan Masters, Mark Meitzen, Mark Montgomery, Jeanette Schrier, Grace Schubert,
Stanley Stephenson, Richard Toikkd, and Arlene Waksberg.

Finally, I want to thank my wite, Marcie, and my two sons Michdel and
Matthew for putting up with the disruptions of their lives that tnis volume
necessitated.

John Hillman Bishop
Auygust 1982

X



™
' EXECUTIVE SUMMARY

The persistence of high unemployment rates amongst minorities and youth
in the face of tignt labor markets for skilled workers and accelerdating wage/
price inflation has led economists and politicians to search for new ways to
stimulate employment and trdining opportunities for inexperienced and disad-
vantaged workers.

Programs have been established to induce the private sector to credte
additional jobs and to provide training for unskilled and inexperienced work-
ers. In 1980 four such programs were in operaticn: -~ the Targeted Jobs Tax
Credit (TJTC), the WIN tax credit, CETA's On-the-Job Training (0JT) contracts,
and W{N-0J1 contracts. Since 1979 the Targeted Jobs Tax Credit has provided,
to emplouyers outside the personal service sector, a tax credit for hiring cer-
tain categories of workers. In 1980 these included: high school students in
cooperative education .programs, economically disadvantaged youth (ayes eigh-
teen to twenty-four), veterans, ex-convicts, Supplementary Security Income and
general assistance recipients, and the handicapped. At the end of 1981 non-
disadvantayed cooperative education students were dropped from eliyibility for
TJTC., The credit amounts to 50 percent of the first $6,000 of wages per en-
ployee for the first year of employment and 25 percent of such wages for the
second year of employment,

The other proyrams have been in existence in one form or another since
the early 1970s. tmployers hiring recipients of Aid to Families with Depen-
dent Children (AFDC) may now receive a MWIN tax cred1t of 50 percent of the
first year's wayges and 25 percent of the second year's. During the summer of
1481, the WIN tax credit was merged into TJTC. - CETA-OJT is a program whereby
loca] prime sponsors contract with private employers to hire and train workers
referred by CtTA. The contract ygenerally specifies that one-half of the wages
paid during the first six months be re1mbursed by CETA. The WIN-QJT program
is very simitar to CETA-0JT.

“a—grder to learn more about employer utilization of these subsidies and
their ~impacts on employers, the U.S. Department of Labor contracted with
WESTAT, TInc.. of Rockville, Maryland, to conduct a thirty-minute telephone
survey with each of wmore than 5,300 employers. This monograph makes use oF
data from interviews with 4,832 establishments with one or more employees in
December 1979. The respondents are a stratified random sample of establish-
ments that pay unemployment insurance taxes from ‘thirty separate locations
around the country. :

This volume presents the #esults of an analysis of this data set. The
first five chapters examine participation in and tne effects of the employment
and training subsidies that are currently in operation. Chapter 1 introduces
the reader to the subsidy programs and the data set and-tabulates how partici-
pation in each subsidy proygram varies with industry and the size of the estab-
lishment. Chapter 2 examines which employers are familiar with the programs
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and attempts to understand why most employers are unaware of the existence of
these subsidy programs. Chapter 3 explores the reasons why so few of the em-
ployers that are familiar with a program participate in them by studying what
determines whether a firm participates in the program, Chapter 4 examines the
impact of these proyrams on employnment levels of the firms that participate in
them, Chapter 5 reviews all the relevant research on employmnent and training
subsidies and makes recommenddtlons for chanyes in the desiyn of the programs.

The second pdrt of the volume analyzes the context in which employment
and training subsidies operate: the hiring, training, and wage-settiny poli-
cies of the firm. The determinants of the cmployer's investment in selectiny
a new employee--the number of applicants interviewed and the total number of
hours spent recruiting and interviewing tor a position--are analyzed in
Chapter 6. Rates of quitting and dismissals are studied in chapter 7. The
amount of training that is provided to new workers anc tne productivity growth
‘that results is examined in chapter 8. The determinants of wage growth are
analyzed in chapter 9, i

The first tnree chapters of .the volume focus on the determinants of em-
ployer participation in these programs. Firms that are ignorant of the
existence of a program cannot participate in it, so a separate analysis was
conducted of "familiarity" with the programs and participation given famil-
iarity. A theoretical model of a knowledgeable firm's decision to participate
in a targeted employment and training subsidy was developed. Firms -were
assumed to participate if the benefit of participating (the dollars of subsidy
received) exceeds the costs. Learning about the program and establishing
channels for identifying and recruiting eligible workers are an dmportant part
of the costs of participating. These costs are unrelated to the number of
workers subsidized so costs of participation do not rise proportionally with
the nuuber of workers for whom one receives subsidy. The benefits of partici-
pating are more likely to exceed the costs at firms (a) that have many open-
ings that eliyibie workers might fill, (b) that have low costs of identifying,
certitying,_ and ewploying eligible workers, and (c) that receive large subsi-
dies for each el1g1ble workers. When the net benefits of participation are
’h1gh the incentive: to .invest in information is greatest so determinants of
participdation yiven knowledge are likely to also be the determinants of know-
~ledge.  The otner fjpnportant determinant of fam1l1dr1ty is likely to be the
costs of learning dbout the progranm, o

The effectlveness of employment subsidies in creating Jobs is severely
hampered by simple ignorance of the proyrams. Only 17 percent of all employ-
ers were familiar with TJTC, and only 23 percent were familiar with WIN.
Slightly more than halt of the firms in the EUPP Survey were familiar with the
CETA-UJT programs, and slightly less than half were familiar with the New Jobs
Tax Credit. Familiarity with these programs was found to be positively asso-
ciated with two measures of the likely benefit of participating--size of the
establishment and proportion of the work force in white-collar occupations--
two indicators of a low cost of learning about the program--membership in
local business organization, previous receipt of other subsidies--and an indi-
cator of outreach by local program administrators--the proportion of all
employers in the site who learned of WIN or CETA from a yovernment representa-
tive.
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Knowledge of CETA-0JT is yreatest in rural sites with a hiygyh 1978 uneinployment
rate and high proportion of wminorities. This reflects the fundiny formula of
the CETA proyram and the tendency of rural administrators of CETA to focus
their dollars on OJT because classroom training is costly and inefficient
where distances are yreat and labor markets are thin.

In our view, the primary explanation for ygeographic variation in famili-
arity with these programs is variation in local promnotional efforts (only some
of which were measured by our outreacn variable). From this we derive the
hopeful conclusion that while ignorance was, in 1980, the major barrier to use
of these programs, effective prumotional efforts nave and can overcome this
barrier,

Unly a few of the employers that dre familidr with these proyrams parti-
cipate in them. Thirteen percent of those familiar with TJTC participated in
it. Three percent of those tamiliar with the WIN and CETA-OJT proyrams parti-
cipate in them. The employers that do participate tend to be_the ones with
many unskilled job openings. Participation was positively related to estab-
lishment size, the proportion ot the work force in unskilled jobs, and the
rate of yrowth of employment. Firms that can, without great difficulty, fire
employees who do not perform well are more able to take risks when hiring.
They are consideraply more likely to participate than firins that cannot fire
employees easily. Firms that use one subsidy program are more likely to uSe
other subsidy proyrams. :

Outreach by proyram administrators was found to have a significant impact
on both knowledge and participation. Employers that have been contacted per-
sonally by a government representative about the progran are considerably more
likely to participate.

Some states have been very successful in marketing TJTC. At the time of
our interview, Georgia, South Carolina, and Alaska had -pdrticipation jates
“that were ten times those of California. The willingness of firms to parti-
cipate in these proygrams does not vary appreciably from state to state; what
does vary are the policies and commitment of the local administrators of the
program. [t is the lack of the local employment seérvices' comnitment to pro-
wotiny the TJTC program in most parts of the country that is responsible ftor
the low participation. Une Ureygon ewmployer found his local employment service
ottice ignorant of TJTC and uncooperative. He claimed they were not even set
up to certify the eliygible workers that ne found and hired; he had to go down
to the office tu tedch the staff there how to certify someone.

The other major findiny is that the nonpecuniary cost of participating is
significant and largely fixed in nature. In our data this results in large
firms with many unskilled jobs being more likely to participate. Once a firm
has learned how the proyram works and has developed channels for recruiting
eligyible workers, the costs of hiring additional eligible workers fall. The
result is that while most firms do not participate, some of those that do par-
ticipate. hire larye numbers of eligible workers. There 1is, for instance, a
janitorial service company in an eastern city that is alone responsible for 1
percent of the entire nation's WIN tax credit claims in the 1978-1979 period.
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Hiring of subsidy-eligible workers 1is highly concentrated in a few Tirms.
Even though less than 1 percent of dall workers are subsidized, the typical
subsidized worker is working at an establishment at which 14.6 percent of the
firm's emnployees are subsidized. If participation in these programs is to
increase, it is important to keep the marginal costs of hiring and certifyiny
* additional workers low and,' if possible, to make them lower. It may be that
the most efficient way to reduce the structural unemployment of welfare reci-
pients and disadvantaged youth is to encourage what seems to be a tendency for
certain employers to specialize in hiring and training this disadvantayed
population. :

Chapter 4 of the volume examines one of the many possible indicators of
the impact of these subsidy programs on the econumy-~their impact on the em-
ployment levels of participating firms. It was found that when employers were
asked what impact these programs had upon their employment levels, 25 percent
of our respondents reported that they hau increased employment. The size of
‘the reported employment itncrease was roughly one-fifth of the total number of
subsidized workers hired (including those hired by firms that reported no in-
crease in employment).

The econometric estimates of the impact of these subsidy programs are
even more favorable. About three-quarters of all private wage and salary em-
ployment is in establishments with twenty or more enployees. Only a slightly
smaller proportion (70 percent) of all subsidized employees work in establish-
ments that have more than twenty employees. In these establishments our pre-
terred two-stage least squares (2SLS) model . obtains point estimates of the
impact of hiring subsidized workers that imply that extra subsidized emnployees
produce an approximately one-for-one increase in the establishment's total
employment. The ordinary least squares (OLS) estimates of the same model also
imply a large impact: the change in employment per subsidized worker was .64
for establishments with fwenty-one to one hundred employees and .235 for
establishments of ygreater than one hundred employees.

These OLS and 2SLS results are cur best point estimates of the impact of
the subsidy programs on the employment levels of the subsidized firms. If
-anything, they are biased down because they cover only the tinal five-and-a-
hal f months of 1979. The analysié of 1980 employment growth suggests that
there was no tendency tor these 1979 yains %o be lost in 1980. The problem
with these results, however, is tnat the contidence intervals (especially
those that use two-staye least syuares) of these point estimates are very
wide, In the 2SLS models the hypothesis that there is no subsidy proyram
impact cannot be rejected. 1In the OLS models we may reject the hypothesis of
no impact only for the twenty-one to one hundred employee establisnments. As
a result we cannot draw conclusions from this analysis with any great confi-
dence. Unless the true impacts had been unreasonably large, our data set with
its small number of participating firms could not have produced an estimate of
subsidy impacts on the employment thal were signiticantly different froum zero.
All we can sey is that the subsidy programs seemed to be having a siymificant
~impact on the employment of participating establishments with more than twenty
employees in 979, but that these results could have been a statistical fluke.



Another reaqson for treating these tindinys with caution is their partial
equilibrium nature. They~de.not tell us much about the general equilibrium
effects of these proyrams. On the one hand, firms compete with each other jn
product and ltabor wmarkets, so expansion by one may induce another firm to con-
tract. This causes general equilibriun effects to be smaller than the partial
equilibrius effects we estiwated. Un- the other hand, if the disadvantaged
worker who is hired because of the subsidy would otherwise not have been able
to get a Job {(beca:se of tne minimun wage or some other imperfection in the
market) and i1 it tess disadvantaged worker who is displaced does find
another job becdusc he/she is part of a labor market in which wage rates ad-
just up and down to »quilibrate demand and supply, total employment in all
firms may expand even if participating firms do not increase their employment.

Chapter 5 reviews the lessons that can be learned from U.S. experience
with employment and traininy subsidies. There is a dramatic contrast between
the take-up rates of subsidy schemes targeted on particular people--TJTC, WIN,
and CETA-0JT--and schemes that offer aid for yeneral expansions in employment
like NJTC. In its second year of operation more than 1.1 willion firms, more
than 30 percent of all the nation's employers, and more than half of the eli-
gible firms received a New Jobs Tax Credit. In contrast, less than 20 percent
of the private employers that hire WIN eligibles obtain certification of their
eligibility and less than 10 percent of the employers that hire TJTC eligibies
obtain certitications,

Studies of tne impacts of these proyrams were also reviewed. NJTC's im-
pact on employment has been examined in three studies and all have conciuded
it had a significant impact. One study tound it reduced prices as well.
There is a possibility, however, that the employment and output expansion in-
duced by NJTC caused an acceleration in the rate of waye increases even while
price increases were slowiny down.

Very little is known about the impact of the tdargeted programs. The pre-
vious cnapter presents evidence that a ldarye share of the subsidized employees
in establishments with ygreater than twenty employees were net additions to the
company's employment rolis. The large confidence intervals on the estimates,
however, make this evidence inconclusive. The targeted proygrams were designed
to influence hiriny decisions. It has been charged, however, that since wmore
than half of the certifications in the TJTC program were obtained long after
the hiriny date, only a few of these decisions were influenced by the availa-
bility of the proyrams.,

The major drawback of the tarygeted programs is their low take-up rate.
Take-up is low because .of ignorance of the programs' existence and provisions,
the stigma attached to being members of most, of the target groups, and the
complicated eligibility rules and the consequent necessity of government cer-
tification of worker eligibility (rather than employer certification with
audit). -

our review of past experience suggests that a subsidy of private sector

employment will reach a scale and cost-efficiency sufficient to make a real
dent in structural unemployment, only 1f--
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1. enployers are able to simply certify their own eligibility,

2. tne behavioral response desired of employers is obvious and simple .
fur them to implement,

3. all or almost all'emp1oyers are eliygible (otherwise the result is a
redistribution of who employs whom),

4. a tdryet gron is selected that is 1in excess supply and/or has high
elasticities of labor supply (note: if targeting is imperfect it is
better to include too many than to include too few in the target
yroup),

5. the target group is defined by a nonstigmatizing criterid that 1is
visible to the emplcyer (a characteristic of the job such as the wage
rate is better than characteristics of the worker),

6. it is marginai--paid for increases in employmnent above a threshold
" like NJTC.

A simple scheme that meets all of these requirenents would include--

0 d tax credit of $1.00 per hour for every hour the firm's 1982 total
hours worked by all employees including salaried managenent exceed
this same number for 19381, subject tu a limitation if wage rates in-
crease wmore than 6 percent;

0 incredses in 1983 total hours worked over the higher of 1932 or 1981
hours worked would also receive a $1.00 an hour subsidy subject to a
takeback it tne waye rate hds increased more than 11 percent above
1981 level.

This tax credit scheme trdansmits d very simple messaye to employers:
0 Increase hours worked.

o Slow down wage increases.

"0 Focus the employment expansion on your lower wage, lower skill
employees.

0 Maryinal costs of extra output have decreased by as much as 25 percent
so cut prices and increase output.

The reduction of the subsidy if the average waye increase excegeds the
threshuld 1s an important targeting device. Because, if the firm ' nas ex-
ceeded the wayge standard and the subsidy reduction rate is 20 percent, hiring
an extra employee in a job that pays $5.00 per hour less than the firm average
yives the tirm a tax credit of $2.00 rather than $1.00 an hour.
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The findl touur chdpters of the book examine the context in whicn subsidy
proyrdins must operate. In chapter 6 we investigated the role of employer
search as an oxplanation for differences in hiring cost across.employers. The
expected total cost of hiring employees is the product of three separate com-
ponents--the cost of interviewinyg one applicant, the expected number of appli-
cants interviewed before making an offer, and the expected number of offers
neede. to fill one position. A theory was developed that viewed each of these
nemporients as choice variables. The empirical analysis focused on the deter-
iminaitts of the number of applicants interviewed per dcceptable applicant. A
major tinding is that positions involving a greater amount of specific train-
ing, particularly that training provided by personnel and supervisory staff,
are ones for which the empluyer is .more careful about who 1is hired. The
number of applicants interviewed per- acceptable applicant and total staff time
spent recruitinyg, screeniny, and hiriny for the position are higher for jobs
that require a yreat deal of trdining. Enployer search is more extensive and
hiring costs dre yreater dat ldaryge firms, at firms with a largye flow of appli-
cants, for positions thdt require nigh levels of education, and for protes-
sional and clerical positions,

Chapter 7 is an empirical analysis of the determinarts of permanent job
separations for recently hired, low skilled workers. The theoreticsi ricdel
that provides a yuide for the development of testable hypotheses s a job-
matching model in which firms and workers search for a suitable employment
match under conditions of imperfect information. In general, the hypotheses
derived froum this model are concerned with how the probability of separation
is affected by the costs of separation, the quality of the emplcyment match,
and the availability of alternative ~3tches.

Tne continuous time RATE modei  :veloped by sociologist Nancy Tuma was
used to model permanent job seperations. RATE is a maximum likelihood proce-
dure that uses duration data to estimate the conditional probability of leav-
ing a particular state gygiven the length of time spent 1in that state. The
study found that the probability of a worker quit is inversely related to the
size of the establishment, the extent of tirm unionization, the amount of
prehire screening done by the firm, wayes, and the worker's age. The results
ot the discharge equation were rather poor, as only a few of the coefficients
were statistically significant. ,

The finding that uniounism reduces quits lends support to the Freeman
"exit-voice" hypothesis which states that, in addition to the monetary gains
provided by unionism, the union drievance machinery provides workers with a
“voice" option of resolving problems in the workplace as an alternative to the
“exit" option of resolving problems by quitting. This study finds that the
probability of a worker quitting in a highly unionized firm is 30 to 38 per-

!

cent lower thdn the propbability of 4 worker yuitting in a nonunion firin. j

Uther notable results from the quit equation include the effects on the
probability of quitting of (1) the amount of prehire.screening done by /the
firm, (2) the top waye of tne iob slot the worker was hired in, and (3) the
age of the worker at the time of hire. First, the number of hours spent ﬁy
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the firm screeninyg potential workers before hiring someone neyatively influ-
ences the probability of quitting. Consistent with the job matching frame-
work , this result implies that firms which hire workers on the basis of better
information will be able to form better matches and, hence, lower voluntary
turnover. Second, the higher the top wage the worker can expect, the lower
the probability of quitting. This result simply implies that workers will be
less willing to quit nigher paying jobs. Third, it is found that older work-
ers are less likely to quit. This is the case because older workers have a
shorter working lite in which to capture the returns than do younger workers
and because younyger workers are more likely than older workers to be engaged
in Jjob shopping in an effort to discover what labor market talents they
possess.

The. restriction of the sample to recently hired, low skilled workers
means that inferences cannot be drawn from this study for tne entire popula-
tion of workers. However, in the terminology of the segnented labor market
literature, tnis concentrdt1un on low skilled workers allows analysis in this
study of svme of the dlfferences between jobs and workers in the primary and
secondary labor markets. The primary labor market is characterized by inter-
nal job ladders--i.e., a sequence of jobs with the same employer in which the
skills for a job on one runyg of the ladder are developed at jobs on lower
rungs of the-ladder--and recently hired, low, and semiskilled workers will be
found on the lower rungs of these ladders, which are often referred to a ports
of entry to the internal labor market. In essence, the firm is creating its
own supply of .skilled labor via the job ladder, and therefore, an incentive
exists to encourage stable, relatively permanent employment relationships in
order to ensure a predictable supply of skilled workers. Conversely, employ-
ment in the secondary labor market is characterized by jobs that require
little skill ‘for satisfactory performance. Furthermore, these jobs tend to be
"dead-end" jobs in that they are not ports of entry to an internal labor mar-
ket. Therefore, little incentive exists for the secondary employer to encour-
age stable employment relationships, and hence, ¢reater worker turnover is
tolerated. For example, firm size and percent of firm's employees who are
craftworkers can be interpreted as proxies for internal job ladder develop-
ment since larger firms are more likely to offer training and advancement
opportunities to workers, thereby developiny many of these skilled workers
internally. Thus, the negative relationship found between these variables and
the probability of quitting tends to support the view that employment is more
stable in tnhe primary labor market,

Chapter 8 undertakes a comprehensive aralysis of job turnover, and train-
ing and productivity growth of newly hired, unskilled and semiskilled workers.
The tnheoretical perspective that is applied to this analysis merges Becker's
theory of on-the-job training (UJT) witn Jovanovic's job matching theory. A
unique element of the data set we analyzed is its measurement of the employ-
er's opinion of the productivity of a recently hired worker at two separate
points in time--two weeks after being hired and six or more months after being
hired (which was the time of the survey interview). The average productivity
score of the workers who were still working at the firm six or wmore months
after being hired was 42 percent hiygher than the average score of employees
with only two weeks of tenure. Average scores fise (a) because training
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increases the productivity of new empluyees (botn those who stay and those whu
leave) by 29 percent and (b) the individuals that stay with the firm are more
productive tnan those who ledve. This tendency for the stayers to be more
productive than leavers dand hence for the averayge productivity of the employ-
ees thdat remain to rise witin tenure independent of training is strongest in
small nonunion establishments. These findings provide strony support for both
the 0JT and Jovanovic's sorting explanation of wage and productivity growth,

Separate probit models were estimated predicting voluntary and involun-
tary turnover, It was found that the determinants of voluntary turnover were
very different from the determinants of involuntary turnover. Being female
and having more years of schooling increased the likelihood of quitting but
decreased the likelihood of separating involuntarily. Higher relative wayge
rates, significant amounts of training, and high proportions of the work force
in craft occupations were associated with siynificantly lower quit rates but
slightly hiyher rates of involuntary separation. Unionized firms nad consid-
erably lower. quit dand dismissal rates but considerably higher layoff rates.
tEighteen of the twenty-three coefticients estimated had opposite siyns in the
two equations,

{
‘

lata un trdining investments were obtained by askinyg how many hours were
spent in the ‘first month of 's employment orientingy and training
him/her (a) by\yersonnel and supervisory staff and (b) by coworkers who were
not part of manggement. [n the first wmonth, management spent an average of
20.8 hdurs traininy the new employee and coworkers spent 14.4 hours. The
totdl value of time manayement staff and coworkers spent training a unskilled
or semiskilled employee in the first month was equivalent to at least one-
third the first month's wadges. Workers with previous useful work experience
needed and yout Tess traininyg. New employees with a ygreat deal of formal
traininy need less trdining but seemed to yget more because they were beiny
tdught more and higher level skills. Mates received more training from
mdnaygement than women. The yreatest amount of training was offered by large
establisnments with high proportions of work force in white-collar or craft
occupations. Unionization had no effect on training time investments.

The examination of the determinants of productivity ygrowth yielded some
very idmportant findings. We would conclude that investments in training time
have larye statistically significant positive impacts upon the change of the
productivity index over time. Under the assunption that the productivity
index is a proportional transformation of the true relative productivity, the
rates of return to these investments were calculated and found to be quite
high. The yearly rates of return were estimated at 54 percent for training by
management and 40 percent for traininy by coworkers, When initial productiv-
ity and trdininy investments are controlled for in a structural model of the
learning process, education, previous useful experience, and being female were
associdted with somewhat higher rates of productivity growth. These results
sugyest tnat the rate at wnich a4 new job is learned is ygreatest for women, for
more educated workers, and for workers with significant amounts of previous
usetul job experience. Beiny younger is not associated with being a faster
learner. The only characteristic of the employer that had a statistically
significant effect on the rate of learniny was establishment size.




Accordiny to Becker's theory of 0JT, workers induce employers to offer
costly, on-the-job training by beiny willing to accept a lower wage when the
job offers training in general skills. The minimum wage law prevents wage
rates of jobs offering yeneral training from falling low enough to finance the
employee's share of training costs. This induces some firms to avoid hiring
inexperienced workers and other firms to redesiyn jobs so that the skills
learned (if any) are not useful to other employers. Consequently, a number of
economists have hypothesized that the minimun wage discourages on-the-job
training of young and inexperienced workers. If this hypothesis is correct
there should be a curvilinear relationship between the nominal wage and
training . investments when the qualifications of the worker are held con-
stant. Training investmerts should be low, both in high wage jobs and in
minimum wage jobs. Tests of this hypothesis in the models of training
investments and productivity growth found considerable support for the
hypothesized negative impact of the minimum wage. ) '

The final issue to be addressed in our review of chapter 8 is whetner and
how the subsidized workers were different from unsubsidized workers. Unly a
tew of the workers were known to be eliyible for a TJTC or WIN tax credit, and
the resulting sample. was too small to produce significant coefficients, on
‘dummies for these programs. The special sample of CETA-OJT workers mnade pos-
sible a reasonable estimate of now these workers were different. The program
is taryeted on the disadvantayed, and as one might anticipate, their quit
rates were higher. Furthermore, their rate of productivity improvement was
lower than that of other workers who started dat the same level and received
the same dmount of traininy. They received considerably more training, now-
ever, and this, plus the fact that they started out behind other workers,
meant that their rate of productivity growth was equal to or better than that
of unsubsidized workers.

Chapter 9 analyzes tne determinants of wage growth and compares wage
yrowth to productivity growth. The most interesting finding is the observa-
tion that rates of wage increase are considerably below rates of growth of
productivity net of training cost. The starting wage (adjusted for inflation)
is typically about 89 percent of individual's current wage. Productivity in
the first month, however, is 71 percent of the current productivity of the
workers that have remained. The costs of the training investments make pro-
ductivity net of training costs in the first month less than 40 percent of
current productivity. This result is consistent with standard OJT and job
matching theory only if almost all training is specific and employers pay
almost all the costs of specific traininy. While the second of these proposi-
tions is plausible; the first one is not. If ‘one rejects the specific 0JT
explanation, one is forced into an implicit %ontract explanation of the
discrepancy. It is possible that in return for epployer financing of part of
the costs ot yeneral training, new employees prom*&e to stay for dwhile?

.Models of waye growtn were estimated that‘c&ntained measures of produc-
tivity in the second week and changes in productivity. Wage rates were found
to respond. to the individual's relative productivity in small establishments
but not in large establishments. The elasticity of this response 1is 1ow,
nowever, _under .15. “ne wedkness of the tendency of waye rates to reflect
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individual productivity has a number ct causes: errors in measurement, the
high costs of measuring productivity, random year-to-year variations in true
productivity, and the fact that variations in productivity not visible to
other firms need not be fully compensated.

Education, experience, aye, and being male all have positive statis-
tically significant effects on both the level of the starting wage and the
rate dt which it yrows in the first year or so of employment. The positive
effects of age and maleness on wage growth contrast sharply with their Tack of
~impact on productivity ygrowth. Firm characteristics that have a statistically
significant positive impact on waye growth are size, proportion of wnite-
collar workers, and proportion of craftworkers. The rate of growth of
employment in the local labor market and level of the local manufacturing wage
also had positive and siynificant effects on both the level and the rate of
growth of wage rates. Participation in a supbsidy proyram had no impact on
either the wage level or its rate of growtn.

’
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CHAPTER 1

AN INTRODUCTION TO TARGETED EMPLOYMENT
SUBSIDIES AND TRAINING
‘John H. Bishop

The persistence of high unemployment rates amondgst minorities and youth
in tne face of tight labor markets for skilled workers and accelerating wage/
price inflation has led economists and politicians to search for new ways to
st1mulate employment and training opportunities for inexperienced and dis-
advantaged workers. One dpproach has been to create jobs for this group in
the puolic sector. This has not been an effective strategy, however, for (1)
although the federal government pays' the full cost of each job, the net
addition to state and local employment has been only a fraction of the number
of subsidized jobs and costs per job generated are high (Johnson and Tomola
1977, Borus and Hamermesh 19/3, Bassi and Fechter 1979, Wiseman, 1976), and
(2) promotion opportunities in the public sector are l1m1ted and jobs inust
eventually be found for subsidized workers in the private sector. The skills
learned 1in these public sector jobs are often not transferable to private
sector jobs.

These difticulties have led to programs whose objectives are to induce
the private sector to create additional jobs and to provide training for
unskilled and inexperienced workers. At the time of the survey, four such
programs were 1in operation: the Targeted Jobs Tax Credit (TJTC), the WIN tax
credit, CETA's On-the-Job Training (0JT), contracts and WIN-OJT contracts.
‘Since 1979 the Targeted Job Tax Credit has provided, to employers outside the
personal service sector, a tax credit for hiring certain categories of work-
ers. At the time of the survey these included: high school students in’
cooperative education programs, economically disadvantaged youth (ages eigh-
teen to twenty-four), veterans, ex-convicts, Supplementary Security Income and
general assistance recipients, and the handicapped. At the end of 1981 non-
disadvantayed cooperative education students were droppéd from eligibility for
TJTC. The credit amounts to 50 percent of the first $6,000 ~f wayes per
employee for the first year of employment and 25 percent~of such wages for the
second year of employment.

The other programs have been in existence in one form or another since
the early 1970s. Empioyers hiriny recipients of Aid to Families with Depen-
dent Children (AFDC) may now receive a WIN tax cred1t of 50 percent of the
first year's wayes and 25 percent of -the second year's. During the sumnmer of
1981, the WIN tax credit was merged into TJTC. CETA-0JT is a program whereby
local prime sponsors contract with private employers to hire and train workers
referred by CETA. The contract generally specifies that one-half of the wages
paid during the first six months be reimbursed by CETA. The WIN-0JT program
is very similar to CETA-QJT. .

In order to learn more about employer utilization of these subsidies and

their .impacts on employers, the U.S. Department of Labor contracted with
WESTAT, Inc., of Rockville, Maryland, to conduct a thirty-minute telephone
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survey with each of wmore than 5,300 employers. This monograph makes use of
data from interviews with 4,832 establishments with one or more employees 1in
December 1979. The respondents are a stratified random sample of establish-
ments that pay unemployment ‘insurance taxes from thirty separate locations
around the country. The probability that particular establishments in these
areas would be sampled ranyed between .006 and 1.0 depended on establishment
size and location. This chapter presents tabulations that are weighted to
produce estimates of population characteristics for all of our sites combined.
The metnodology and samplinyg frame of tne EOPP/TJTC employer survey are des-
cribed in Appendix A. '

The chapter is divided into six parts. The first four parts discuss the
~ determinants of a firm's utilization of the three employment subsidy programs
we are examining: TJTC, WIN Tax Credits, and CETA-OJT. Separate subsections
treat (1.1) knowledge of the programs, (1.2) hiring of eligible workers by
those familiar with the program, (1.3) the number of subsidized workers per
participating firm, and (1.4) examines overall utilization rates. Section 1.5
examines the retention of subsidized new hires. The final section, 1.6, com-
pares the characteristics of subsidized and unsubsidized new hires.

1.1 Knowledge of Employment Subsidy Prograiis

Ignorance of the existence or nature of employment and subsidy programs
is a very significant barrier to employer participation. At the time of our
interviews in spring 1980, only 33 percent of the employment opportunities
represented by respondents to our -survey were in firms that reported being
“familiar" with TJTC. Other government programs were hardly better known: 48
percent of companies (weighted by size) reported being familiar with WIN and
70 percent reported general familiarity with CETA.

Because they have full-time personnel managers, are more likely to be
hiring new workers, and are more likely to be approached by government agen-
cies, large establishments can be expected to be more familiar with govern-
ment programs such as TJTC, WIN, and CETA than the owner-managers of small
firms. The data in table 1.1 confirm this expectation. At establishments
with 200 or more employees, over half of our respondents were familiar with
TJTC; over two-thirds were familiar with WIN, and nearly 90 percent were
familiar with CETA-0JT. At establishments with fewer than five emp]oyees,'
only 16 percent of the managers were familiar with TJTC, only 24 percent were
familiar with WIN, and 49 percent were familiar with CETA-0JT. The data also
confirm the expectation that firms that list job openings with the employment
service serving their area were more likely to be familiar with government
employment programs: 25 percent of firms with fewer than five employees that
listed job openings at the employment service in the preceding year reported
beiny familiar with TJTC; 32 percent, with WIN; and 56 percent, with CETA.
Among firms that did not list with the employment service, the figures were
15, 24, and 49 percent, respectively.

To some extent, TJTC's low salience resulted from its newness. 0f those
familiar with TJTC, 43 percent had first heard of it after September 1979; 29

22



O

ERIC

Aruitoxt provided by Eic:

TABLE 1.1

EMPLOYER FAMILIARITY WITH SELECTED GOVERNMENT PROGRAMS, BY SIZE OF ESTABL ISHMENT

SPRING 1980
- % Firms Famlliar with Programs Who Had 1 Total % Estab-
1-4 5~19 2049 50-199 200-500 500+ Employment  |Ishments

Program empl. empl!. empl. empl. ,EﬂP'i empl. in Sample In Sample
TJTC

Alt employers 16 14 24 34 57 47 - 33 17

List at Employ. Serv. 25 13 27 39 55 45 40 22
WIN

A1l employers 2 8 4 a5 69 7 a8 29

List at Employ. Serv. 32 34 51 57 72 81 54 40
CETA

All employers 49 54 64 69 84 91 70 53

LIst at Employ. Serve. 56 62 n 73 85 94 80 63
NJTC

Al employers 39 47 50 62 74 56 56 45

List at Employ. Serv. 56 49 55 67 73 60 62 54

Census Sur@ex B B
1-9  10~49 50-249 250-499 500+
emple empl. emple empl. empl.

NJTC 31 44 53 78 89 - 34

SOURCE: EOPP/TJTC Employer Survey

NOTE: These answers are in response to the question "Are you famil{tar with m
The Census Survey of February 1978 used the question, "Did your company know about the New Jobs
Tex Credit before you recelved this survey form?"™ Columns 1-7 welght establishment character-
Istics by employment In that establishment. CTolumn 8 is an unwelghted count of establishment
characteristicse

pércent of those familiar with WIN and 15 percent of those familiar with CETA

‘had also first heard of the programs after September 1979. Familiarity with

all these programs, especially TJTC, is rising so it can be hoped that time
and agygressive promotion will make employers more aware of the program.

Nevertheless, the low level of familiarity with TJTC sixteen months after

passage of the enabling legislation suggests that in many areas of the country
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the proyram was poorly implemented. The contrast with the New Jobs Tax Credit
is instructive. In contrast to the extensive advertising campaign for TJTC,
no efforts were made to advertise NJTC. Yet a Census Bureau survey done eight
months after NJTC was passed found that 31 percent of employers with fewer
tnan ten employees, and 89 percent with more than 500 employees, knew of the
program,

1.2 Hiring of Eligible Workers by Employers
Familiar with the Sutsidy Programs

Only a small proportion of firms that are familiar with employment
subsidy programs actually participate in them. Only 13 percent of the firms
(representing 23 percent of the employment) familiar with TJTC had hired a
worker through that proyram, and 3 percent of the. firms (representing 9 per-
cent of employment) familiar with WIN had hired through the WIN program in
1979, Six percent of the emwployers (representing 17 percent of employment)
reported themselves as being familiar with CETA-OJT had hired a worker re-
ferred by CETA in 1979. Only 3 percent of the employers familiar with CETA-
0JT (representing 7 percent of employment) actually received subsidies fer
participating in the CETA-0JT program,

An examination of table 1.2 reveals that there is a strong association
between size of an establishment and the likelihood, given familiarity, that
it will utilize one of the subsidy programs. Establishments with 200 to 500
employees had a 22 percent likelihood of hiring a TJTC-eligible worker 1if
management was familiar with the program. Only 6 percent of the small firms
(one to four employees) that were familiar with TJTC were utilizing it. The
comparable contrast between large and small tirms was 14 percent versus 2
percent for WIN and Y percent versus 2 percent for CETA-0JT. Small establish-
ments were less likely to participate primarily because they were hiring fewer
new workers. When we limit the sample to establishments that were familiar
with a proyram and that we know hired at least one new worker in 1978 to 1979,
the small establishment's probability of hiring a subsidized worker rises to
12 percent for TJTC, 3 percent for WIN, and 4 peiruent for CETA-0JT.

Another important determinant of an employer's utilization of the subsidy
schemes is willingness to accept referrals from the local empioyment service,
Only 17 percent of the small establishments with a recent new hire had listed
a job with the employment service the previous year. Those small establish-
ments that did list with the employment service, however, were six times as
likely tc hire -a WIN-eligible worker and four times as likely to contract for
a CETA-0JT worker. This is not surprising when one realizes that the employ-
. ment service is often the CETA subcontractor that arranges CETA-0QJT contracts
“gnd is the primary mechanism for placing WIN- and TJTC-eligible job seekers.
Note  that the effect of listing with the "employment service was much smaller
for TJfC utilization--an increase of 100 percent rather than 400 percent.
This is perhaps because the employment service generally receives incentive
payments for arranging CETA-OJT contracts and for placirg WIN referrals, but
not for promoting TJTC vouchering or certification,
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Aruitoxt provided by Eic:

TABLE 1.2

PARTICIPATION IN EMPLOYMENT SUBSIDY PROGRAMS IN 1979, AMONG FIRMS FAMILIAR WITH THEM

% Flrms Famlllar with Programs Who Had £ Total % Estab-
1-4 5-19 20-49 50-199 200-500 500+ Emp loyment lIshments

Program emple empl. empl. empl. empl. empl. In Pop. In Pope
T4TC? }

All employers 6 6 33 23 22 25 23 13

List at Emp. Servlice 6 o1 14 .23 27 26 24 14

Emp. that hired recenﬂyb 12 7 36 24 21 25 24 18
WING

All employers 2 2 9 1R 12 9

List at Emp. Service 12 5 13 12 12 " 7

Emp. that hired recentiy 3 2 4 9 " 12 9 3
CETA-04T€

All .employers 2 2 3 5 9 16 7

List at Emp. Service 4 10 18 11 5

Emp. that hlred recently 4 3 3 5 9 16 8 4
Al'l CETA reforrals® 4 4 13 9 17 38 17 4

SOURCE: ECPP/TJTC Employer Survey
NOTE: Columns 1-7 are tabulatlons in whlich establishments were welghted by thelr employment.
3participation Is defined as hiring a worker "through the TJTC program" or "the WIN program.”

(NAs and don't knows are Interpreted as nonparticlpant.)

BEirms that have "hired receatly" are those firms that had new hires In the fourth gquarter of
1979 or hired at least one unskllled or semiskliled employee since January 1978.

Cparticipation Is defined as receiving "a subsldy for any employee hired through CETA."

) dnote that many workers referred by CETA do not carry an OJT subsidy with them.

1.3 The Number of Subsidized Workers per Firm

The tirst wave of the EUPP/TJTC Employer Survey did not obtain data on
the number of subsidized workers by each separate program. In most cases,
however, particular firms were using only one program. Those using TJTC only
reported receiving a tax credit for an average of 3.12 employees or for 3 per-
cent of their employees. Those using WIN only received a tax credit for an
average of 3.3 workers or for 4 percent of their employees. CETA-OJT contrac-
tors in 1979 got subsidies for an average of 1.91 employees or for 7.0 percent



of their employees. Firms that combined TJTC with other programs were typi-
cally larger, and obtained subsidies for a total of 12.7 employees on average
or for 5.3 percent ot their amployees.

The most important determinant of the total number of subsidized employ-
ees at a particular establizument is, of course, its size (see table 1.3).
The smallest establishmentr typically received a subsidy or tax credit for
only one or two workers. Larye establishments (over 500 employees) averaged
over thirty-five subsidized employzes. In proportion to their size, however,
the smallest establishments received the largest benefits. The ratio of
subsidized workers to June 1979 wcmployment was 62 percent for subsidized
establishments with one to four cwployees and 3.4 percent for establishments
with more than 200 employees. For all programs and all participating firms
combined, the ratio of subsidized workers to total employment was approxi-
mately .05.

TABLE 1.3

NUMBER OF SUBSIDIZED WORKERS PER SUBSIDIZED FIRM

Substdlzed Flrmsvglfh
1~4 5-19 20-49 50-199 200-500 500+ Full

__empl. empl. empl. empl. eml. empl. Sample

‘Number of subsldlized workers 1.7 1.5 2.5 4.4 10.2 40.3 3.8

Ratlo of subsldized to July 1, 1979
total employment 62% 178 8.2% 4.9% 3.3% 3.5% 5.0%

SOURCE: EOPP/0JT Employer Survey based on the sampled firms that recelved a subsidy In 1979.

1.4 Overall Utilization Rates

Only a tiny proportion of the nation's 3.5 million employers receive
targeted wage subsidies. Between 1972 and 1975, an average of only 7,100 tax
returns claimed WIN tax credits each year. In the three-year period from 1977
to 1979, an average of only 15,000 tax returns or 0.4 percent of all employers
claimed WIN tax credits. Our sample produced a very similar estimate of 0.4-
0.5 percent WIN participation over the sdme three-year period.2 For 1979 a
rough estimate of the proportion of firms using these tax credit programs is
0.45 percent. for WIN, 0.75 percent for TJTC, and 1.4 percent for CETA-0JT. A
comparison of the 1979 and 1977 utilization 'rates for WIN and CETA-0JT
suggests that some progress is being made in expanding utilization of these
programs.

The probability of receipt of a wage subsidy rises dramatically with the

employer's size (see table 1.4). Among the smallest establishments, 0.5 per-
cent were receiving TJTC tax credits and 0.4 percent WIN credits. Of the
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establishments with more than 500 employees, 11 percent were receiving TJTC
and 8.9 percent WIN tax credits. The rise in the probability of participation
in -CETA-0JT is only slightly less dramavic: from 1.1 percent for smallest
employers to 14.6 percent for the largest.

TABLE 1.4

RECEIFT OF TARGETED EMPLOYMENT SUBSID IES
BY ESTABI{SHMENT SIZE ,

% Flrms Recalving Subsldles, by No. of Employees Proportton of  Proportlon

1-4  5-19 20-49 50-199 200-500 500+ Empl. In Estab. of Estab.
TITC 0.53%  0.46 1.3 4.0 5.8  10.9 4.2 0.75%
WiN (1979) 0.41%  0.18 0.9 2.4 3.2 8.7 2.9 0.45%
WIN (1977) 0.29% 0.25 0.5 1.0 2.0 5.0 1.6 0.37%
CETA-OJT (1979) 1.088 1.2 1.7 3.4 7.9 14.6 5.3 1.5%
CETA~0JT (1977) 0.37%  0.60 0.8 0.7 6.0 0.0 1.2 0.51%

Number of Subsl!dlzed Employees

Average number of
subsldlzed employees .046 0.07 0.18 0.56 2,02 9.86 .15

Ratla subsldlzed/
June 1979 total
emp |oyees 1.23% 0.31 0.25 0.39 0.42 0.86 0.49%

Ratlo subsldlzed/
total new hires 1,474 0.48 0.44 0.64 0.89 2.45 0.87%

The number of subsidized employees also rises with the size of the
establishment, Row 6 of table 1.4 combines the effects of the probability of
participation in 1979 with the amvunt of s'bsidy received. Not surprisingly,
employers with fewer than five employees averaged only .041 subsidized emp-
oloyee per establishment; employers with more than 500 employees averaged 9.9
subsidized employees--214 times as many. Relative to empl oyment, however, the
nunber of subsidized employees declin~d with establishment size. The large
establishments in our sample typically had 400 times as many employees, how-
ever, so relative to their size, they benefited less from the programs than
small firms. 1In row 7 of table 1.4 we present our estimate of the ratio of
subsidized to total employment. Because our sample of participating firms is
so small, these estimates are quite sensitive to the manner in which the
observations are weighted. ' en sampling weights are used to estimate ratios
for the entire study area, the highest ratio, 1.23 percent, is for establish-
ments with zero to four emplovies and th next highest ratio, 0.86 percent, is
for the very largest establ’ ents. When observations are not weighted, the

s

7 2V



highest ratio, 1.3 percent, is for establishments with twenty to forty-nine
employees and the lowest ratio, 0.3 percent, is for large establishments.

Turnover is considerably smaller in large establishments than in small
establishments. Relative to their size, large establishments hire fewer
workers and theretore have fewer opportunities to hire a subsidized worker.
Row 8 of table 1.4 presents the ratio of subsidized new hires to total new
hires. In weighted data there seems to be a tendency for this ratio to rise
as the establishment yrows from 10 to more than 500 employees. In unweighted
data there is no systematic tendency for this ratio to rise or fall with firm
size.

In the areas studied the ratio of subsidized employees to total employed
was U005 in 1979. If our sampled areas are typical, this implies that the
three programs combined subsidized between 300,000 and 400,000 private sector,
new hires. For the WIN tax credit and the CETA program, data are available
only by fiscal year. In FY 1979, 42,713 people were certified for a WIN tax
credit, and 156,000 persons participated in CETA-OJT programs under Titles IIB
and IIC. In calendar year 1979, 22,480 WIN-OJT contracts were written and
108,730 TJTC eligibles certified. Thus, the 330,000 total calculated from
program data quite closely correspsids to the estimate received from our
sample of firms. The average stock of subsidized employees during 1979 would
be considerably smaller because CETA-0JT subsidies typically last only six
months and the TJTC program was-expanding as the year progressed.

The proportion of eligible workers who receive subsidy from these pro-
grams is quite small. The best estimate is that the number of TJTC eligibles
who obtained new jobs in the first nine months of 1980, when 197,000 were
certified, is at 1€ast ten times the number of TJTC certifications issued.
The statistics for WIN and JOBS, the predecessor of CETA-0JT, are comparable.
Hammermesh (1978) reports that in the JOBS program, contractual arrangements
were made for only one-third ‘of the eligible JOBS enrollees who were hired.
In fiscal 1979, only 14.4 per<2nt of the non-PSE job placements facilitated by
the WIN proyrams resulted in a certification of the employer's eligibility for
the WIN tax credit. Although some of the people eligible for WIN and TJTC tax
credits obtained unsubsidized public or nonprofit jobs that were not eligible
for a tax credit, and some firms that knew themselves to be eligible chose not
to apply, the primary reason that certifications were not requested was
employer ignorance: some WIN oftices do not inform employers that hire WIN
enrollees that they have become eligible for a tax credit.

1.5 The Retention of Subsidized New Hires

The number of subsidized workers newly hired in 1979 that were still
working at the firm when the interview was conducted between four and sixteen
months later was remarkably high: 46 percent for TJTC, 42 percent for WIN,
and 50 percent for CETA-0JT. If we assume the subsidized new hires were hired
evenly throughout the year, the implied average monthly separation rates are
roughly 7.5 percent for TJTC, 8.3 percent for WIN, and 6.7 percent for CETA.
The percentage of all new hires during the fourth quarter of 1979 that were
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still with the firm four to seven months later was 5U.5 percent. The implied
average monthly separation rate, approximately 11.7 percent, is considerably
higher tnan the separation rate of subsidized new hires. Those worxers eligi-
ble for- subsidies typically have higher propensities to quit or be fired, so
either the receipt of a subsidy reduces the separation rate or there is a
selection process that results in the firm being more likely to file for a
subsidy for workers who remain with the firm awhile. For the WIN tax credit,
such a selection process may arise from a provision that limits eligibility to
employees who remain with a firm for at least thirty days. CETA-0JT contracts
often contain a promise “tu retain all on-the-job training empl oyees upon com-
pletion of their training" (so states the standard OJT contract for Mobile,
Alabama). Even where monitoring and enforcement of this provision are spotty,
the language tends to screen out employers who are not offering long-term jobs
and may also create a sense of moral obligation to retain 0JT-subsidized work-
ers. A selection process that produces a high retention rate of subsidized
employees also will result if firims choose not to apply when the subsidy is
small or if firms do not learn an i:=iridual is eligible until many months
after he or she has started work.

Oppunents of wage subsidies for kiring the disadvantaged sometimes argie
that they only create "dead-end" jobs and therefore do not benefit the subsi-
dized workers. While the second proposition is in no way implied by the first
(even a bad job may be preferred by those who find unemployment demoralizing
and who may well be able to use the job as a stepping stone to something
better), it would, nevertheless, be interesting to see whether the first
proposition is true. Those who believe it cite "high" rates of turnover in
the firms that use the program as evidence. Our survey demonstrates, however,
that the rates of turnover are no higher in firms using wage subsidies than in
the other firms in our sample. (It also demonstrates that subsidized workers
have lower rates of turnover than other workers, but this, however, could be 2
result of firms not discovering worker eligipbility until long after hiring
‘them. )

- The ayyregate quarterly separation rates for the fourth quarter of 1979
were 11.7 percent tor the full sample and 10.7 percent for firms that used one
of the subsidy programs. In both samples, a little more than 50 percent of
new hires in the fourth quarter were still at the firm at the time of the
interview, despite the fact that firms with high turnover are niring more
frequently and thus are more likely to hire an eligible worker, and despite
the fact that, relative to their employment, small establishments, which
traditionally have nigher rates of turnover, are heavier users of the schemes
than large establishments (see table 1.4).

Another way to explore this issue is to examine the variation in industry
specific ratios of subsidized to total employment (see row 1 of table 1.5).
The industries with the lowest usage of the wage subsidy schemes are finance
and eating and drinking establishments. Eating and drinking "establishments
are archetypal residents of the secondary labor market. Restaurants and bars
pay hourly wages that are considerably lower than the minimum because tips
provide much of their staff's compensation. Tips are not eligible for subsidy
so these firms have only minimal incentives to participate, and utilization

A
Q



TABLE 1.5

RECEIPT OF WAGE SUBSIDIES AND RETENTION OF SUBSIDIZED NEW HIRES, BY INDUSTRY
(IN PERCENTAGES)

Mining, ‘ Parsonal
Manuf. who le- Eating & & Repalr  Prof. Full No. of
Conste & Utll. saling  Retal!l  Drinking Flnance  Services  Serv. Sample  Flirms
Ratlo of subsldlzed/ _
total employment 025 0.67 0,61 0448 0412 0.37 0,32 0.64 0.49
Ratlo of subsidlzed/
total naw hiras D 20 1.9 0.7 0.1 - 1.1 4 1.5 0.87
Retentlon ratlos
New hires at all firms® 36 56 62 49 39 74 52 66 5045 4412
All now hlres at firms i
ustng subs?dyb 32 59 62 4] 54 76 54 56 53.7 273
Workers subsidlzed by
TITc 9 43 60 52 7 69 55 - 7 46 7
WIND 50 3% 17 5 68 27 34 85 42 &
CETA=QJT 25 54 : 50 46 89 24 33 65 50 75

SOURCE: ECPP/TJTC Employer Survey

3New hlres during the fourth quarter of 1979, st!i] wlth the firm at the +1me of the Interview, betwesn March and May 1980.

bSubstdized new hires durtag 1979,.st11! with the flrm at the tlme of the Interview. Sample IImited to firms that had flrst
heard of the program prior to September 1979. Flirms that participated In more than one program appeer In more than one row.
*lrms that hired large numbsrs of subsldlzed workers have a heavy welght because ratlos are based on ajgregates.

ERIC
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rates are very low (0.1 percent of employment). The heavy users of the wage
subsidy schemes are mining, manufacturing, and utilities (0.67 percent}),
wholesaling (0.61 percent), and professional services (0.64 percent). There
seems to be no association, within industries, between hiyh turnover rates and
use of subsidy programs. By comparing rows 3 and 4 of table 1.5, we can see
that, in general, the firms that participate in subsidy programs seem to have
retention ratios similar to those of other firms in the industry. The only
exception is eating and drinking places, where the subsidy recipients seem to
have higher than averayge retention ratios.

1.6 Characteristics of Subsidized and
Unsubsidized New Hires

The purpose of targyeted employment subsidy programs is to induce firms
(1) to hire disadvantaged workers for jobs that would otherwise be filled by
better qualified workers and (2) to provide the extra training these workers
require so that they may eventually reach the productivity standard of the
other workers 1in the firm. In this subsection we analyze a preliminary
tabulation of the characteristics of the most recently hired subsidized and
nonsubsidized workers, to determine whether the subsidy schemes are, as
intended, benefiting workers with poorer than average qualifications, and
whether additional training has been provided them.

The first four rows of table 1.6 present characteristics of the most
recently hired person. As anticipated, subsidized new hires are generally
younger, have less schooling, and have half as much useful experience as
unsubsidized new hires. A comparison of the first and sixth columns of the
table reveals that unsubsidized new hires at firms that use subsidy programs
are no different from unsubsidized new hires at firms that do not use these
programns. Thus, the difference between the qualifications of subsidized and
unsubsidized new hires is not a consequence of employers who have less demand-
ing requirements using the programs more intensively. The difference results
from subsidized firms lowerinyg the qualifications required of subsidized new
hires and/or assigning them to the least demanding of their job .openings.
This latter interpretation is supported by the fact that in the study, sub-
sidized new hires typically started at a lower wage rate (8 percent lower).
Opportunities for increases in wage rates were similar: for both types of
workers the top wage rate in that job averaged 30 percent more than the
. starting waye. Unsubsidized workers seem to do better, however. Firms that
received a subsidy had retained 77 percent of their unsubsidized new hires and
had given wage increases of 10 percent over and above improvements in scale
wage rates. Only 50 percent of the subsidized new hires were still working at
the firm; they had experienced an average wage increase of 3 percent over and
above improvements in the scale wage. This comparison does not, however,
control for the lenyth of time the worker has been with the firm, so firm
concliusions must wait until more complete models are estimated.

The hiring process for subsidized workers seems to be distinctly differ-
ent from the hiring process of the typical unsubsidized new worker. Firms
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TABLE 1.6

CHARACTERISTICS OF THE MOST RECENT SUBSIDIZED AND UNSUBSIDIZED NEWLY HIRED WORKER

Abl Subsidlzed Workers In Flrms
‘ Nonsubs Idi zed Worker ___ Hiring Beth

Worker and Job Characterlstlics Workers T47C WIN CETA Subsldized Unsubsldized
Number of Cases
Characteristics of the new hire

§ Mole 49 44 35 64 52 46

Useful experience (months) 44.7 23.3 17.2 2047 20,6 47.6

Age (years) 27.2 23.5 26.6 24,2 24,2 26.8

School in3 Tndex? 4.15 3.6 3.5 3.8 3.7 4.2
The hiring decision

Days vacancy Openb 38 67 33 8 26 43

Number [nterv]ewed® 4.5 4.4 4.0 4.7 4.1 5.4

Number referred by ES, etc.® 5 1.4 1.4 2.3 1.8 1.0

Staff time selecting new hire {hours)® 6.1 5.6 5.2 7.0 5.7 11.3

% Turning down job of fer 20 4 9 12 7 1
Characteristics of the Jjob

Starting wage rate ($) 4.15 3.55 4.22 3.84 3.87 4.21

Top wage rate (%) 5.43 4.27 4.98 5.23 5.05 5.45

Current wage of those still with firm (3) 4,58 3.62 4,19 - 4,01 3.98 4.65
Experlénce with the worker

$ St at firm 70 75 53 38 50 n

Training time by other employees (hours) 13 15 15 19 18 ' 13

Tralning time of personnel & supervisors (hours) 19 14 12 23 20 18

Productlvity Index (second week)d 56 48 48 46 44 54

Productivity Index (most recent)d 7 69 63 62 61 7

34

aScﬁooIlng index Is coded: some hligh school = 3; high school graduate = 4; some college =

5; and college graduate = 7.

bgased on the question "How tong was it between the time you started fo recrult for the job and the time started
work?" The 28 percent of firms that sald they did not recrult were codad zero, and the 2.5 percent that sald they are always

lookIng were coded 956 d/5.
Sor firms that dld recrult.

dIndex runs from zero to 100.
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that have hired a subsidized worker are distinctly more likely to be evalua-
ting referrals from government agencies even when a nonsubsidized worker is
hired. And for openings that end up being filled by a subsidized new hire,
the use of government referrals is even greater (1.8 interviews of government
referrals compared to only 1 for the typical nonsubsidized new hire). Never-
theless, less than half of the subsidized workers who were hired were referred
by a government agency. This was true even for CETA-0JT hires. This suggests
that either some firms go to CETA after the fact to certify as eligible for
0JT subsidy a worker they have already hired or that when they have arranged
an OJT contract most firms keep- their options open (by evaluating walk-ins as
well as CETA referrals) in case the workers referred by CETA turn - out to be
unacceptable. Unfortunately, we did not ask whether the person hired was a
reterral from a yovernment agency, so we cannot distinguish between these two
possibilities.

Firms that use subsidy proygrams seem to invest more in the hiring deci-
sion. When they hire an unsubsidized worker, they interview an average of 5.4
Job seekers and they invest 11.3 hours of staff time in the decision, compared
to interviews with 4.5 job seekers and 6.1 hours spent for firms not using
subsidy programs. When they hire a subsidized worker, however, they invest
only 5.7 hours of staff time in the decision, and they interview an averaye of
only 4.1 applicants. Later research will attempt to determine whether this
differential reflects the types of jobs the subsidized new hires are beiny
~ placed in, or whether it is an impact of subsidy availability or the screening
service provided by the government agencies referring workers.

The final difference between subsidized and unsubsidized new hires is
their productivity. As anticipated, subsidized new hires are less productive
than unsubsidized new hires. The difference is not very great, however: 19
percent in the second week of employment and 14 percent at the time of inter-
view. Since, however, the subsidy is equal to 50 percent of the wage costs
and probably 40 percent of total compensation, the employer is more than
-compensated for the reduced productivity of the subsidized workers. The time
spent by other employees and staff orientingy and training the new employee
during his/her first month on the job seems to be slightly higher for subsi-
~dized workers. The program that seems to result in the greatest investment of
staff time in training the new hire is CETA-0JT. Both the total number of
hours--forty-two hours for CETA-OJT versus twenty-nine hours for TJTC and
thirty-one hours for nonsubsidized workers--and differences between the
different programs seem quite small, however.

13

(P)
i



NOTES

l. The finding that only 30 percent of small employers knew about NJTC was
interpreted by some at the time as evidence that NJTC was not effective in
expanding employment. This judgment was certainly premature, however, for the
NFIB surveys were indicating that over the six-month period, January to July
1978, the percentage that knew about NJTC rose by 15 percentage points, and
program data now indicate that in its second and final year more than 28 per-
cent of all employers in the nation received a NJTC credit. Even if most
small employers had remained in ignorance, larger firms that account for most
of the nation's jobs, were from the beginning much more aware of the credit,
While 34 percent of all employers were aware of NJTC in February 1978, the
employers that did know about the credit were responsible for roughly 60 per-
cent of all private sector jobs.

2. The closeness of the survey's estimate of the WIN participation rate and
total numbers of subsidized emplioyers to program data suggests .that the non-
“random selection of yeographic areas for study did not significantly bias our
sample of employers. ' '

3. There are 7-9 million newly hired workers every month and 55 percent of
these are under age 25 (Cohen and Schwartz, 1979). Certainly at least 10 per-
cent of the age group is eliyible, so the average monthly certification rate
ot 22,000 from Octoper 1, 1979 to September 30, 1980 implies a participation
rate of 6 percent or less.
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APPENDIX 1A

A Brief Description of the First Wave
of the Employer Survey

WESTAT, Inc. of Rockville, Mgryland was the survey contractor., They ob-
tained completed interviews with!5,859 employers. Of these, about 486 were
with private emnployers who had a CETA-0JT contract during 1978 or 1979, 33
with taxi companies a .. ,340 with employers selected randomly from ES202 or
DMI lists. Interview ti.e ranged from less than twenty minutes for firms with
very few employees to two hours or more for firms with multiple establishments
and several hundred employees. A screener and a main questionnaire were used
for all interviews. [f tie employer requested more information on the survey,
a yuestionnaire explanation and work sheet were mailed to the employer. Tne
interview was then conducted over the telephone after receipt of the materi-
als. For large and mediun sized firms, there were normally two or three res-
pondents per firm. Small firms generally had one respondent,

Table 1.7 lists the sites and response rates obtained in each site,
Overall, refusal rates were very low tor tnis type of study. However, the
sites located in Ohio and Louisiana stand out as exceptions to the rule. The
refusal rates for these sites range froum 2 percent to over 11 percent above
the average for all sites. Also, the nunber of max-call cases is somewhat
higher in these sites., We suspect that some of these cases may have been
"avoidance" cases--cases in which the respondent had no intention of comple-
ting the interview but telt that it she/he put the interview off lony enough,
the interviewer would stop calling and she/he would not be forced to actually
refuse.

Sample Design of the Employer Survey

The probability sample. The primary sample frames for the Employers
Survey consisted of 1lists of business units that, in compliance with the
requirements of State Unemployment lnsurance laws, file quarterly reports on
employment with state employment security agencies--the ES202 lists. These
reports were expected to provide a virtual census of the workers of private
nonagricultural employers, and are the benchmark upon which Hational Income
Account estimates of employment and compensation are based. Since the law
requires that newly formed businesses file for an employer identification
number before the end of the quarter in which they hire their first employee,
~the lists. were-expected to be quite up-to-date. The ES202 listings of employ-

ers contain the 4-diyit SIC code and a count of the number of employees in the
first quarter of 1979 for each reporting unit,

State laws regardiny the confidentiality of the ES202 list in Kentucky,
Alabama, and Ohio necessitated using alternative sampling frames in these
states--the bun and Bradstreet Market Iichtifier Files (DMI). While not beiny
guite as comprehensive nor as up-to-date as the ES202 list, the DMI does pro-
vide the information necessary to replicate tne sample selection procedures

15

37



TABLE 1.7

Number Compleflonz Retusal’ RBSponse4

Site! Comp letes Rate Rate Rate
Alabama

Mobl le 358 58.7 21.1 75.4

Birmingham 220 56.8 20.0 73.3

Pensacola, FL 142 52.8 19.8 75.
Kentucky

Plke 232 59.2 11.1 86.6

Buchanan/Dickenson, VA 121 5643 9.0 89.0

Harlan 103 613 7.2 86.5
Loulslana

Baton Rouge 337 48,1 26.7 67.8

Beaumont/Por*' Arthur, TX 178 49,2 21.6 72.3

Lake Charles/Lafayette 157 55 .9 20.3 75.
lﬂgsouﬁl

Centrul Mlssouri 279 58,7 13.3 83.5

Southeast Missourl 150 59.8 9.6 87.7

Northwest Missour! 132 66.3 . 10.8 88.0
Ohlo )

Columbus 420 52.9 25.1 69.4

Toledo 205 55.7 25.2 70.7

Clinclnnatl 235 49.3 26.1 67.3
Texas

Corpus Christ] 343 52.4 20.2 73.8

San Antonlo 227 51.8 19.8 73.0

New Orleans, LA 176 39.7 29.6 63,
Washington

Southwest Washlington 294 54.8 1.20 82.8

Skagit/Watcom 155 63.5 12.4 83.8

Olympla Penlnsula 114 49,1 23.5 73.1
Colorado®

Weld 112 36.0 1.8 97.4

Alamosa - 58 37.9 - 100.0

¥ Logan/E!l Paso 60 36.1 6.2 9347

Wisconsln’ -

Marathon 142 45,9 4.0 95.9

Outagamie 61 31.8 4,7 95.3

Wlnnebago 57 33.1 8.1 91.9

TOTALS 5,068 - 51.7 18.5 = 76.5

lunder headlng, site listed flrst Is Pilot; site listed second Is Household Controi; slte
Itsted third Is Employer Control. -

ZCompleflon Rate = (# of Completes + # Partial Completes) Total # of Flnallzatlons.
3Refusal Rate = # of Refusals (# of Complete + # of Partlal Completes + # of Refusals).

4Response Rate = (# of Completes + # of Partial Completes) * (# of Completes + # of Partial
Completes + # of Refusals + (Max-Calls x 67%)).

For budgetary reasons these reglons were eliminated fram the sample midway through the
interviewing period.
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based on employment and SIC code planned for the ES202 frame and, thercfore,
fills the yaps in our LS202 listings quite well.

The industridl universe which the Employers Survey repres: . ‘
all nonagricultural for-profit empleoyers that have unemplon .. e
accounts, Aygriculture, forestry, and fisheries (SIC Code 0U-Uy) were ociuded
because of the poer coverage of these industries in the ES20Z tiles. Also,
excluded were yovernment and ygovernment enterprises (SIC Codes 43, 90-90) =~
non-profit oryanizations (SIC Codes 821, 822, 823, 84, and 86). Siuc: yo. ..
ment and non-profit organizations are not llmlted to the above SIC codes, an
initial screening determined whether the organization contacted was non-profit
or -governmental, and the interview was terminated if it was. The ES202 and
DML tists of employers were also checked against other employer lists--member-
ship lists of the local Chamber of Commerce, lists of local manufacturers--and
with the local CETA prime sponsor to insure that no really large local employ-
ers were inadvertently left out of the sample frame.

The supplementary sample of employers with CETA 0JT contracts. Only a
tiny proportion of the empioyers 1n a labor market negotiate and sign 0JT
contracts with CETA. C(Consequently, a random sample of 6,000 employers was
expected to yield only about 200 employers that had 0JT contracts with CETA.
An analysis of employers' decisions requires many more observations than that.
Therefore, a supplementary sample of approximately 490 employers that had CETA
OJT contracts in 1978 or 1979 was drawn to provide additional observations on
this class of employers. The program records of tne CETA prime sponsors in
pilot and control sites was the source of the list of 0JT contractors from
which this sample was drawn.

Geoygraphic coveragye of the employer survey. The employer survey was
conducted in twenty-eight sites dispersed around the nation. Ten of the sites
were sSelected because the Department of Labor was running a major social
experiment, the tmployment Opportunity Pilot Projects (EOPP), in these labor
markets. Eighteen other locations were Selected to form a control group for
planned studies of the impact of EOPP. Both rural and urban, Northern and
Southern emplouyers are represented. While the sites were not randomly selec-
ted, the local economies that were included seem to be representative of the
nation, They range from an Appalachian coal community to a Pacific Northwest
loyging area from a Midwestern industrial center, Colunbus, to Corpus Christi,
a center of the oil and petrochemical industries. Table 1.8 lists the coun-
ties that were included in each site and total private non-agricultural em-
ployment of each site.

Selection of the sample. Stratified random samples of UL tax filing
units ‘were drawn. from the ES202 lists. Where the ES202 lists were unavailable
(i.e., Kentucky, Alabama, and Ohio), stratified randon samples of establish-
ments were drawn from the Dun and Bradstreet Market Identifier File. The
sampling procedure for selecting the employers involved the following steps:

1. A sampling measure of size was assigned to each employer in the
frame based upon the estimated number of low-wage workers. These
measures of size, Zj were computed from the formula:
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TABLE 1.8

GLOGRAPH IC COVLLRAGE OF LMPLOYER SURVEY

-t ——

TYotal Private
Pilot/ Emp loyment
Slte Control  InSlte —- Countles
Alabama
Mobile P 115,738 Baidwin, Escambla, Mobile Co.
Birmingham c 271,202 Jefferson, Shelby, Waiker Co.
Pensacola C 77,684 Escambla, Okaloosn, Santa Rosa Co.
- Colorado
Weld County P 25,207 wWeid County
Alamosa County o 20,000 Alamosa County
Logan, El Peso County c 37,348 Logan, Ei Paso Co.
Kentucky
Pike County P 15,645 Plke County
Buchanan, Dickenson Co. c 14,861 Buchanan, Dickenson Co.
Harlan County C 8,382 Harian County
Loulslana
Baton Rouge P ' 104,299 East Baton Rouge Parish
Beaumont-7cr+ Arthur o 114,064 Hardln, Jefferson, Orange Co.
Lake Charles c 87,457 » Calcasieu Parish, Lafayette Parish
Missourl
Central Missour| P 30,067 carroll, Charlton, Johnson, Lafayéffe,
Pettls, Saline Co.
Southeast Missourl o 38,165 Bolinger, Cape Girardeau, lron, Perry,
St. Francols, Ste. Genevieve Co.
Northwest Missouri o 39,847 Buchanan, Caldwell, Clinton, Davless.
Grundy, Livingston Co.
Ohio
Columbus P 303,325 Frank!In County
Cincinnatl P 402,09i Hamilton County
Toledo o 171,451 Lucas County
Dayton C 250,000 Montgomery County
Texas
Corpus Christi P 103,532 Aransas, Bee, Brooks, Duval, Jim Wells,

Kenedy, Kleberg, Live Oak, McMullen,
Nueces, San Patricio Co.

San Antonlo o 288,855 . Bexar, Comal, DeWitt, Gonzalez,
Guadalupe, Karnes, Victoria, Wilson Co.

New Orleans c . 211,892 Or leans Parish
Washington

Southwest Washington P. 43,216 Cowlltz, Grays Harbor, Pacific,

) Wahklakum Co.

Skagl+t, Whatcom County c 36,959 Skagit, Whatcom Co.

Olympia Peninsula c 20,453 Jefferson, Lewls, Mason, Skamania Co.
Wlsconsin

Marathon County P 30,978 Marathon County

Outagamie County C 43,113 Outagamie County

Winnebago County C 45,313 ~ Wlnnebago Qéi;;

y ™
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lj = Ewi (1 + Empluymentj)] 0.8 \ |

whee Wi 1s an estimate of the proportion of “low-waye"
employees in the "i"th industry pased upon tabulations of the
1970 Census Public Use Tapes for the ten initially defined pilot
sites. In order to assure enough observations for a study of
the impact of EUPP on out-contracting to low-wage enpluyers, the
Z; for four .industries were tripled (SIC 7349, 7362, 7393,
5963). -

Multi-unit employers witnin the same site that had the same
identification (account) number were consolidated into a single
record which was then assigned the measure of size.

The certainty class, employers for which P-zl, was determined
in accordance with the assumption that the gropout rate in this
class would be approximately one-half. (The errors of this
assumption will have little effect. They will shift only a few
employers, which in any case would have large probabilities of
selection, into or out of the certainty class.)

The noncertainty sample was selected by arranging the balance
of the frame in order of size, assigning all employers that
report zero employment to a single stratum, dividing the
remaining employers in the array into six strata each having
about the same aggregate size, and choosing, with equal proba-
bility, about four times the desired number of completed inter-
views. The order of the selected establishments has then ran-
domized across all strata. )

In conducting the canvass, the selected employers which were out
of business or which were inaccessible pecause of bad addresses,
were deleted by an advance screening operation. iInterviews were
then attempted for all the remaining certainty employers. For
the noncertainty sample, however, interviews were attempted for
the first np employers in the randomly sorted list where np
is the desired number of completed interviews for the site.
Since the “Gnits listed in ES202 were not expected to always
correspond to single-location establishments, all selected
units were asked whether they operated at more than one location
within the target area. Those which did, were requested to
submit a single report covering all their locations in the site,
if feasible. However, where only separate reports would be
obtained, a subsample of establishments was selected and the
sampling weights adjusted accordingly to reflect the correct
probabilities of selection.

. N
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CHAPTER 2

FIRM FAMIL!%:'TY WITH EMPLOYMENT SUBSIDIES
Johw . * shop and Mark Mentgomery

2.1 Introductioci

It was shown in the last chapter that the effectiveness of employment
subsidies in creating jobs is severely hampered by simpie ignorance of the
neograms, Only 17 percent of all employers were familiar with TJTC, and ‘only
23 percent were familiar with WIN. Slightly more than half of the firms in
the EOPP Survey were familiar with the CETA-OJT programs, and slightly less
than half were familiar with the New Jobs Tax Credit. Firms that are unfa-
miliar with a proygram are prevented from responding to its incentives. There-
fore, the success 0: a program depends as much upon employer familiarity with
it as it does on their behavior, given that knowledge.

2.2 Determinants of Familiarity with Subsidy Programs

Knowledge of the existence of employment subsidy programs is not dis-
tributed randomly across firms. A firm's likelihood of being aware of a
given subsidy program will depend upon its characteristics and on the charac-
teristics of the community in which it is located.

Size is likely to be the single most important predictor of an employ-
er's familia ity with subsidy programs. ° The potential payoff to knowledge
about. subsidy programs is likely to be greater for a large crganization, so
the top executive either spends more time learning about such programs or
assigns tne job to specialized personnel such as the controller, accountant,
or personnel officer. In their study of the NJTC, Perloff and Wachter found
size to be the only significant variable in the equation estimating the
likelihood of fawiliarity with the program (Perloff and Wachter, 1980). If
pligib]e job applicants know about the program and advertise their eligibil-
ity wher they contact jotential employers, Targe employers will be more likely
to encounter such wor“ers and thus become informed about the program. Most of
the agencies responsible for aaministering these programs, however, are not
encouraging eligible job seekers to look for jobs on their own by telling pro-
spective employers about their eligibility for a subsidy. In the TJTC case,
most enployment service o¢fices are not even informing the eligibles that come
to them asking fer job search assistance of the program's existence. Conse-
quently, only 1.3 percent of employers in the sample first heard of WIN from a
job applicant, and only 3.5 percent first heard of CETA-0JT from a job appli-
cant. As hypothesized, however, large employers are more likely to hear of the
program from a- job applicant.than small employers. For employers with over 200
employees, job applicants are the initial source of information about CETA 7.3
percent of the time and about WIN 3.2 percent of the time. For firms with
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fewer than 20 employees only 2.2 percent had heard of CETA-0JT from a job
applicant, and only .75 percent had heard of WIN from that source.

Une would also expect the agencies responsible for administering these
programs to concentrate their promotional efforts on larger establishments.
Since large establishments are more likely to be hiring, there is a greater
likelihood of beiny able to place a client through a personal contact with a
large employer. Here again our hypothesis was borne out by the data. Of the
tacted about CETA, and 32 percent had been personally contacted about WIN. Of
the firms with fewer than twenty employees, only 14 percent had been person-
ally contacted about CETA, and 5.5 percent had been contacted about WIN.

For iany jurisdictions, the employment service is responsible for admin-
istering all three of the progyrams: TJTC, WIN, and CETA-OJT. Therefore, we
expect that firms that regularly list their job openinygs at the employment
service office are more likely to be told of the program by ES staff.

ke expect yrowinyg firms to be more aware of these programs for three
reasons. They are more likely to initiate a contact with the ES office.
Secondly, they are more likely to come into contact with a job seeker who
knows about and makes the firm aware of the program. Finally, the payoff to
participating in recruitment subsidy programs and therefore the payoff to in-
vesting in knowledge about such programs is greater for the growing firm,

It is important to test for the effect of growth on knowledge for in
cl- ter 4 we will be examining the impact of participation in these subsidy
proyrams on the firm's growth rate. If we can reject the hypothesis that
knowledge 1is caused by the firm's growth rate, we will be able to get unbi-
ased estimates of the impact of participation on employment by using know-
ledge as an instrument for participation.

The most important geographic determinant ot rates of familiarity is
likely to be the enthusiasm and effectiveness of the local employment ser-
vice office's promotion of the progyram. A study of TJTC implementation in
five states (Pritchard 1980) shows that choice of promotional techniques is
largely the province.of the state and locality, and will vary with the firm's
location. The thinness and dispersion of rural labor markets inake employer-
provided training more etfective than classroon training in rural areas. CETA
administrators in rural areas have reacted to this fact by concentrating their
dollars and wmarketing efforts on the CETA-OJT program so we anticipate that
rural employers will be more familiar with the program. For the other pro-
grams, TJTC, WIN, and NJTC, we have no prior hypothesis reyarding the sign of
the relationship between familiarity and labor market size. For the targyeted
programs, we expect that local promotional efforts and, therefore, the know-
ledgyeability of local employers will be positively related to the number of
eligible individuals.
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2.3 Results

Table 2.1 presents the definitions, means, and standard deviations of
the variables used in the analysis. Table 2.2 presents the results of the
estimaticn of probit models of the likelihood of familiarity with TJTC, WIN,
CETA=0JT, and NJTC. Estimation was conducted on a sample of 4,528 firms that
answered all of the relevant questions. (See Appendix B to chapter 3 for

details of probit methodology.) The overall (unweighted) familiarity rates .

~—were—20for-TJITC, .31 for WIN, .60 for CETAZCJT, and .48 for NJTC.

In a probit model, the derivative of the probability of the event in
~yquestion (in our case, familiarity) with respect to an independent variable is
equal to the coefficient of that variable multiplied by the derivative of
F(XB), the standard normal distribution function evaluated at XB. In order to
interpret the coefficients in the probit equations, we can use the approxima-

tion of F'(X'B), evaluated at the ‘overall familiarity rate, as a multiplier.>

This will yive us a rough idea of the magnitude of the effects of changes in
the value of independent variables upon the likelihood of familiarity. The
multiplier for calculating the effect of a variable on the probability of
familiarity with each progyram is presented at the bottom of table 2.2.

2.3.1 The Effect of Etmployer Characteristics

As hypothesized, the single most powerful determinant of familiarity with
these programs was the size of the establishment. The effect of size on the
probability of familiarity can be determined by calculating the product of the
probability multipliers, the coefficient on employment, and the hypothesized
change in the log of employment, Employers with ten times as many employees
nave a .12 higher probability of being familiar with TJTC [.12 = .28 - .188

2.3]. The effect of this size differential on the probability of famil-
jarity is .15 for WIN, .12 for CETA-UJT, and .13 for NJTC.

Employers who belong to local business organizations are significantly
more likely to be "familiar" with these programs. The effect of such member-
ship on the probability of familiarity is .05 for TJTC, .075 for WIN, .074 for
CETA-0JT, and .10 for NJTC. These effects refiect the greater connectedness
of these employers to sources of information about subsidy programs. Truly
comprehensive lists of local employers are not easy to obtain, so the member-
ship lists of these oryanizations are convenient targets for outreach efforts.
In some communities the adiministrators of subsidy programs give speeches about
the program at meetinys of local employer organizations or contract with them
to promote the proygranm,

Unionization had no large or consistent effect on the firms familiarity
with subsidy programs. [he proportion of the establishment's work force that
is blue collar (i.e., craftworkers, operatives, labourers, and service workers)
has a consistently siynificant negative effect on the firm's likelihood of fa-
miliarity. When combined with the industry dumnmies, the negative coefficient
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TABRLE 2.1

DEFINITION OF VARIABLES USED IN PROBIT MODELS OF OIAPTER 2 AND 3

Standard
Noke Mean Davletlon Detinltlion
Employer Charactor|stics
Employment Growth 1979 .0l4 .29 The difference betwoen total hours worked In Decemder 1979 and In July 1979 divided by total hours
worked In July.
Proportlon Part=Time 132 .24% The ratlo of hours workad by part=time workers to total hours worked.
Proportion Low Skil1 . 638 309 The proportlon of total hours worked by operatives, laborers, sorvice, sales, clarical, and office
e i . workers . L
Unlonlzed Estedl |shment o148 «352 Takes the value of 1 If more than %0 pOrcenv' af the establ Ishmant's work force |s covered by collec—
tive bargalning agreements. :
Proportion 8lue Collar S «366 The proportion of total hours worked by craft workers, service workers, 1aborers, and operatives
durlng the reference pay perlod.
Log Estepl lshment Slze 2.%9 1.61 The natural log of number of full-time equlivelent employess at the establ ishment in July 1979,
Slze Greater Than 250 +04% +208 Tokes the value | [f establ|shment had more than 250 full-time equivalent emplayeos In Decambor 1979,
.
Memoorship In Business Organlzetion .488 <494 Tokes the value of | If the employer Is & member of a local business organization; O othorwise.
Flring Flexivll Ity »269 444 Takes the value of | If during the last querter of 1979 the sstabl ishment lald oft, flred, or
' ®Induced o qult" o worker who would have been retalned had he or she been "dolng a better Jab®;
0 othervise. ’
40 Hours Full=Tice .687 463 Takes tha value of | It the aversge hours worked by full=time workers are graater than 37 and less a \
than 43 hours; O othorwise. '
Rellable Unskilled workers 494 +50 Tokes the valus | |f te respondent reports It |s "very® or "somswhat™ dlfficult to obtaln *relisble
Unavellable . unsk|lled workers 8t rersonable wages™; O otherwise.
Labor Market Characteristics
-
Unamp loyment Rate 1979 6.29 1.53 An average of March 1979 unemploymant rates (weighted by emplaoyment} of the countles In the site.
From American Statistical Index; Esployment and Unemployment Statlistics by CETA aras.
Unemployment kate 1978 6.09 l.43 A tatal-employment-we Ighted average of unsmploysent rates of the countles at the site (or relevant
S4SA) In June 1968,
Sroportion In Poverty o144 070 & population~welghted sverage of the proportlon of tamlilles below the poverty llne In the countles
at site In 1969, Frox the 1970 Census of Population.
Log Labor HMarket Slze 11.23 1.3% The .natursl 1og of the number of workers In tha |asbor market at the site In 1979, From the Amer|-
can Statiat’ el Index; CETA Areo Employment and Unemployment Statlstics 1979.
Change in Industry Employment at. .. 12.4 «40 The prfaporvloﬂal change 1n employment at the 3-diglt Industry level from March 1977 tTo March 1978
the Site 1977-78 . for m‘epunry at the site having the largest overall employment. (At the majority of sltes one
county had'more than %0 percent of total employment.) |n cases where contlidentiallty pravented
reporting of the 3-diglt valve, the 2-dliglt volue vas unavallable, the value for the Industry cate—
gory (e.g., Manufacturing) was used. From County Business Patterns 1977, 1978.
Change In 1-diglt Industry 003 «036 Takes the value of Industry Employwent Change It that verlable |s based on Industrial cotegory.
Emp loyment at Site
Reglonal Dummles The mean of Northwost (Washlngton State) Is .076, Midwest (Missourl) Is + 144, west (Colorada) Is
.038, Southeast Is .344, and Southwest (Texas) Is .099.
Cutresch Yarlables and Previous Usege :
- Learned of WIN froa a Government « 066 . 248 Takxes the value | |f the establ|shment |earned of WIN from a government representsative.
Representat|ve
Proportion Learned of WIN from 006 .02} The proportion of the other establisiments at the site who learned orout wWiN from e governmant
Government Representative representative.
Learnad of CETA-)JT froam Government 130 «336 Takes the value of 1 [f establishments learned of CETA ircm & government representst|ive.
Representativa
Proportion Learned ot CtTA-GJT 17 032 The proportlon of ofner establlsheants at the site who learnsd about CETA=QJT from & govenment repre-
from Government Representat|ve sentative.
Recelvad NJTC . 158 . 345 Tekes the value | |f respondent reports the f/~m recelved an NJTC credlt; 0 otherwlse.
Responded to NJTC but DId Not 012 .108 Tekes the value | |f respondent reports the flrm Increased ewployment In response to NJTC byt did
Recalva rot recelve 8 Oredit; 0 otherwise.
Recelved WIN 197778 025 197 Tokes the value 1 |1 the ested|lshment recelved o WIN tax credit In 1977 or 1978; 0 otherwise.
Recelved CETA-QJT 1977-78 030 Jd7 Tekes the value | |1 the estab|lshment recelved 8 CETA-OJT cantract In 1977 or 1978; O otherwise,
Industry Dummles Meens are 076 tor Com::gu:?lon. .428 for Wholesale Retall, .3%5 for Flnance and Services, and -038
for Transportation and unlcation. The excluded industry Is Minlng and Menufacturlng.
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TABLE 2.2

FAMILIARITY WITH TJTC, WIN, CETA, AND NJTC
(Probit Models)

TJTC WIN CETA NJTC
———Emp loyer-Characteristics
Employee Growth Rate 1979 06 (1.22) .18 ( 2.58) .08 ( 1.11)
Change In industry
Employment 1977-78 <10 ( 1.78) 01 ( 1.42) 04 ( .69)
Dummy: 2-Diglt Sic Industry -.42 ( 2,20) 04 (1 .39) 03 ( .32)
Dummy: Industrial Category -.68 ( 1,23) 03 ¢ .0%5) ~.03 ( .05)
Log EstablIshment Slze «19 (11.60) .19°012.74) <16 (10.63) «15 (11.00)
~Unlonized - .06 ( .80) 04 1 70) 06 ( .89) =02 ( .31)
Proportion Blue Coliar - 20 ( 3.29) ~e15 ( 2.56) =19 ( 3.25) -.19 ( 3.48)
Membership Business Org. 17 ( 3.72) «21 ( 4.94) <19 ( 4.52) «26 ( 5.56)
Market Characteristics
Unemp loyment Rate 1978 «02 ( 1.03) .04 ( 2,26) .00 ( .10)
Unemp ioyment Rate 1979 - 03 (1.24) -.03 ( 1.17) 01 (0 .43)
Proportion Minorlty = 30 ( .89) <13 ( .42) 2,02 ( 6.72) «33 ( 1.21)
Proportion In Poverty ' 44 ( .53) <19 ( .30) 14 (1 .22) ~.96 ( 1.70)
Log Labor Market Size .07 ( 1.83) =207 ( 2.00) -.20 ( 5.62) -.08 ( 2.79)
Northwes+t = 27 ( 2.09) =07 ( .h1) =03 ( .23) -.02 ( .25)
Mldwest - 18 ( 1.73) ~«14 ( 1.40) =31 ( 3.13) 06 (1 74)
‘Southeast 08 ( .59) =21 ( 1.71) -.66 ( 5.41) -.04 ( .36)
Southwest . ' 32 ( 2.24) -e36 ( 2.75) ~53 ( 4.29) -.09 ( .906)
West . .08 ( +50) =13 ( .97) -.37 ( 2.82) .07 ( .64)
Past Experience and Outreach
Recelved NJTC : <70 (12.13) <40 ( 7.00) 227 ( 4.39)
Prop. In Slte Who Learned of
WiN from Government Rep. 3.1 ( 2.95) 2.4 ( 2,01) 2.93 ( 3.18)
Industry Dummles
Construction - 21 ( 3.82) =34 ( 3.54) -.16 ( 1,70) 07 ( .73)
Transportation & Communication = .09 ( .69) —e16 ( 1.39) -.21 ( 1.80) -.10 ( .89)
Finance and Services “. - .07 ( .86) =10 ( 1.37) <14 ( 1.88) -.09 ( 1.31)
whoiesale and Retal! Trade - 26 ( 3.53) -.15 ( 1.39) 017 ( 2.43) -.14 ( 2.17)
Constant =2.13 ( 3.02) -.16 ( .30) 1.44 ( 2.57) 68 ( 1.72)
2 x In Likelihood 456.24 457.79 440.49 270.08
Proportion Familiar «20 «31 «57 .48
Multiplin- for Probabllity .28 «35 «39 «40
Sample Slze 4528 4528 4252 4528

Asymptotic t statlstlics are 'In parentheses.
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on percent blue collar implies that construction, transportation, and communi-
cation firms are especially ignorant of these programs. Employers in the
finance and services industries seem to have no special familiarity with the
tax credit proygrams but have a particularly high level of familiarity with
CETA-OQJT.

Two measures of the ygrowth rate of employment--an establishment yrowth

rate between July and December 1979 and the local industry growth-rate between -

1977 and 1978--are included in the model. All but one of these coefficients
are positive as hypothesized, but only the two coefficients in the WIN know-
ledge model are statistically significant at the 10 percent level.

2.3.2 The Effect of Lapor Market Characteristics

There is yreat yeographic variapility in employer familiarity with CETA-
UJT. As hypothesized, familiarity with the program was greatest in rural
labor markets, Familiarity was also siynificantly higher in rural Washington
state and (Ohio, in labor markets with nhigh proportions of minorities, and a
high unemployment rate.

There was less geographic variability in familiarity with the employment
tax credit programs. - Rural and small city labor markets were significantly
more likely to be familiar with WIN and NJTC but less tikely to be familiar
with TJTC.

Employers in Washington state and Texas were significantly more familiar
with TJTC. The employers in Texas were significantly less familiar with WIN.
Other geographic variables-.the proportion in poverty, the proportion minor-
ity, and the unemployment rate--were not significantly ~:lated to familiarity
- Wwith these employment tax credit programs.

2.3.3 The Effect of Uutreach and Past Experience

Etforts by local govermnent representatives to promote these programs
have a significant impact on employer knowledge of them. Roughly 6 percent of
our sample tirst heard of WIN from a government representative. Would a dou-
bling of these contacts produce an equivalent increase in knowledge or would
some of the firms contacted have learned ot the program ancther way? The
coefficient on the outreach variable indicates that most of these contacts
result in almost equivalent increases in knowledge. They imply that a .06
“increase in proportion of those contacted about WIN increases the proportion
famitiar by .05.

Past receipt of one employmnent subsidy increases a firm's propensity to
know about other employment subsidy programs. Having received an NJTC in 1977
or 1978 increases the proportion of firms that know about TJTC by .20, the
proportion familiar with WIN by .14, and the proportion familiar with CETA-OJT
by .10. 2
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2.5 Summary and Policy Implications

This examination of the -determinants of knowledge about subsidy proyrams
has found considerable suppocrt for the theoretical perspective that was ad-
vanced at tne beginning of the chapter. The firm that is most” likely to be
familiar with employment suosidy programs is a large, growing, manufacturing
firm that has a predominaniiy white-collar work force and that is a member of
a local business organizationi. (Qutreach by local administrators of the pro-
gram had an important impact or employer familiarity. Knowledyge of CETA-OJT
is greatest in rural sites with « high 1978 unemployment rate and those with a
high minority population.

In our view, the primary explanation for geographic variation in famil-
iarity with these programs s variation in local promotional efforts (only
sone of which were measured by our outreach variable). From this we derive
the nhopeful conclusion that while iynorance was, in 1980, the major barriér to
use of these proyrams, effective promotional efforts have and can overcone
this barrier. :

Our finding that pa: users of one of these subsidies are more likely to
be familiar with other programs can be given two interpretations. One inter-
pretation is that the ausociation reflects the effects of an unmeasured
propensity to participate :ir employment subsidy programs. The other interpre-
tation yives the association a causal intepretation: participation in .ae
program lowers the costs of learning about other programs, If the second in-
terpretation is correct, knowledye and participation will grow with time, and
the ignorance barrier will eventually be overcome.
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'\\ CHAPTER 3

PARTICIPAT;UN IN EMPLOYMENT SUBSIDY PROGRAMS
John H. Bishop and Mark Montgomery

3.1 Introduction

This chapter examines wnat determines whether a firm that is "familiar"
with a particular employment subsidy program chooses to "participate" in tne
program by niring at least one eligible worker. It begins with a theoretical
discussion of how we would expect various characteristics of the firm to ef-
fect its decision to participate in targeted recruitment subsidies such as
TJTC, WIN, and CETA-0JT, and in general employment subsidies such as NJTC.
(These expectations are largely based on a general theoretical model of firm
participation in marginal employment subsidies that is presented in Appendix
A.) Next we present the empirical model used to study the determinants of
participation in a program. The -last section of this chapter presents the
results of the empirical analysis of participation and draws conclusions.

3.2 Determinants of Firm Participation in Employment Subsidies

Employment subsiay programs attempt to induce firms to increase hiring of
particular .types of workers by reducing the wage costs of additional workers
of that type. A subsidy of, say, 50 percent of the wage of newly hired eli-
gible workers 1is not equivalent, however, to a 50 percent reduction in the
market wage rate of these workers. First, when the program offers a recruit-
ment subsidy such as WIN, TJTC, and CETA or a marginal subsidy such as NJTC, a
‘payment is made only for workers who are newly hired (recruitment) or hired
after some threshold employment level has been crossed (marginal). No payment
is made for workers already employed by the firm. Second, a firm receives the
subsidy only if it applies for the subsidy and verifies the eligibility of new
workers for subsidization. Even a firm that is aware of the existence of such
a program may not have all the necessary information about which job appli-
cants are eligible and which are not. The cost of obtaining this 1nformat10n,
of getting the necessary government certifications, and then of applying for
the subsidy may deter some firms trom participating in the program.

Some of the costs associated with hiriny subsidized workers are fixed,
while others depend on the. number of workers hired through the program. The
fixed costs involve such factors as learning enough about the program to make
use of it, making arrangements for the referral of eligible workers, estab-
lishing a system to identify these workers in the applicant pool, neyotiating
an 0JT contract with CETA, and the risk that participation will entail closer
government scrutiny of hiring practices and tax records. The variable (or
“incremental") costs of hiring subsidized workers include the cost of search-
ing for eligible workers, of determining the eligibility of applicants, of
obtaining certification of eligible workers, and the risk of hiring workers
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who wmay have lower productivity than other applicants. These variable costs
are primarily associated with the hiring of workers through a targeted subsidy
program such as TJTC, WIN, or CETA. A general scheme that subsidizes all
types ot workers, such as the New Jobs Tax Credit, should involve few incre-
mental costs since it is unnecessary to certi worker eligibility.

. 3.2.1 Impact of Firm Characteristics

The firm's decision to participate in one of these programs will depend
on a comparison of the perceived benefits and costs\of participation. These.
benefits and costs depend upon the firm's characteristics, the nature of the
local labor market, and the policies of the local agencies that are adminis-
tering the proyram.

The benefits of participation--the tax credit or subsidy received--are
proportional to the number of eliyible workert the firm hires and certifies
and the amount of subsidy per eligible worker. The costs of\participation are
in large measure fixed. Those that do vary with the number of subsidized
workers do not rise with the amount of subsidy. Conrsequently, the net bene-
fits of participation are yreatest, and therefore the probability of partici-
pating is greatest, at firms (a) that have many openings that eligible workers
might till, (b) that receive large subsidies for each eligible worker, and
(c) tnat have low costs of identifying, certifying, and employing eligible
workers. The simple wmodel sketched in the previous paragraphs (formally pre-
sented in Appendix A) implies that the following characteristics ot the firm
will, ceteris paribus, be associated with higher probabilities of participa-
tion in a targeted or maryinal subsidy program.

1. Total employment.
- 2. Growth rate of employment.
3. The proportion of the work force in low skill jobs.

4. The turnover of existing unskilled workers. (For the targeted re-
cruitment subsidy programs--TJTC, WIN, CETA-0JT--the iore rapid the
turnover the more openings are available for new subsidized work-
ers.) '

5. The elasticity of demand for eligible 1labor: the elasticity of
demand for the subsidized factor should have a positive effect on
participation especially in a nontargyeted maryinal subsidy such as
NJTC. This variable will be related to a number of more easily
observable characteristics of the firm such ‘as those listed next.
(See appendix for more explanation.)

i. Elasticity of demand for the firm's product.
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i, ‘Elasticity of substitution between low skilled labor and other
factors: programs targeted to low skill workers will encourage
such substitution.

iii. High shares of total costs going to unskilled labor,

Obviously, a firmm that has no openings in the job classifications for
which subsidy-eliyible workeis might qualify will not participate. fthe iore
openings a firm has of the type that eligible workers might fill, the more
likely it is to choose to participate. Even when fixed costs of part1c1pat1on
are high, the benefits of participating will outweigh the costs if the number
of eligible new hires is sufficiently large.

6. The probability that the firm has a tax liability. This proposition
does not apply to 0QJT.

7. Flexibility in terminating unwanted employees. The purpose of these
programs is to induce firms to nire workers they would not normally
be willing to hire. Most employers feel that hiring a subsidy-
eliyible worker means they are taking a greater risk that things will
not work out. If the firn can easily correct its mistake by firing
the worker, the cost of a mistake is minimized. In another chapter
of this report we report our finding that rates of discharge for
cause are considerably smaller in unionized firms. Thus, we antici-
pate that nonunion firms that have a low firing threshold will be
more likely to participate.

8. Difficulty in finding reliable unskilled workers. When, for one rea-
son or another (i.e., low wage rates, unattractive working condi-
tions, or a tight labor market), a firm is unable to hire and retain
the experienced workers it would prefer, it becomes more willing to
hire someone without experience and to provide the training itself or
to adjust its hiriny standards downward. Thus, when unemployment
rates are low and/or the firm reports having difficulty finding reli-
able unskilled workers, it is more likely to participate in targeted
proyrams such as TJTC, WIN, and CETA-0JT. Tight labor markets have
a difterent impact on participation in a nontargeted marginal subsidy
such as NJTC. Holding the growth in demand for the firms' product
constant, a tight labor market makes it harder to recruit the employ-
ees necessary to expand in response to the subsidy thus decreasing
the firm's probability of participating in NJTC.

sidy. If many local workers are eligible the number of eligible job

9. The proportion of the local work force that is eligible for a sub-
ﬁm increase and the costs of searching

seekers coming to the door wi
tor eligibles will fall.

10.  The proportion of workers that are full time. The cost of identify-
ing and certifying an eligible worker is unrelated to the hours
worked or wage of that worker. CETA-OJT contracts typically pay a
flat 50 percent ot total wages - in the first six wmonths, so the
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benefit rises in proportion to hours worked per week and the hourly
wage rate. TJTC and WIN tax credits are 50 percent of wayes paid
in the first year up to $6,000. Firms that employ part-time workers
at or near the minimum wage would not be receiving the full subsidy,
so we anticipate that their participation rates in CETA-0UJT, TJTC,
and WIN would be lower than would otherwise be expected. For margi-
nal empioyment tax credits such as NJTC with a cap of $4,200 on sub-
sidizable earninys, we hypothesize that the effect would operate in
the opposite direction: tirms that use many part-time workers would
‘be iore 1ikely to participate than firms "that traditionally do not
use part-time employees.

11. Tne wage paid to eligible workers. In the three targeted programs
examined, the subsidy rises with the wage rate. Thus, holding the
firms' hiring standards constant, the incentive to participate rises
with the waye rate. Restaurants and bars that pay considerably below
the minimum wage because tips provide most of their staff's compen-
sation would have only minimal incentives to participate. For non-
targeted maryginal subsidies such. as the NJTC with a $4,200 cap on
subsidizable earnings, low wage rates increase the incentive to par-
ticipate. '

3.2.2 The Impact of Local Marketing Efforts

We also expect the policies of the local agencies administering the pro-
_gram to be very important determinants of the participation rate. This is
especially true in the CETA-QJT program where (a)-local prime sponsors control
the allocation of CETA training funds between classroom training and 0JT and,
therefore, the scale of program in the community, and (b) staff has discretion
over which firms are approached about participating in tne program and which
“firms are presumed to offer sufficient training to warrant receiving a sub-
sidy. Because of the high costs of commuting to a central location tor class-
room training and the inability of rural labor markets to absorb large numbers
of classroom training graduates, the agencies administering CETA funds in
rural areas have chosen to emphasize OJT contracts rather tnan classroom
training. Some CETA prime sponsors seem to have a policy of limiting the num-
ber of QJT contracts they will sign with any one employer. Where this is the
practice, the largest firms have a reduced incentive to participate. Thus,
the positive relationship between size and participation that we have predic-
ted for the other tax credit programs may not hold for CETA.

Administration. of the TJTC is primarily in the hands of the local employ-
~t service offices. In some communities, empioymant service staff members
nave marketed TJTC by telephoning local employers and offering to come to
- their plants to help identify and then certify the TJTC eligibles that were
working there. In other communities, employers who seek referrals of eligible
workers or more information about the program get no heip at all (in Wiscon-
sin, for instance, when the federal contribution to administrative costs ran
out in October 1979, certifications dropped to almost zero in the final three
months of the year). Firms cannot participate in a program if they do not
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know who to contact locally about dapplication and certification. Consequent-
ly, we expect that participation as well as familiarity will be greater in
communities in which there has been extensive promotion by the local employ-
ment service, Similarly, the cooperative relationship between the .local
employment service office and the firms will have a beariny upon the likeli-
hood of participation. Firms that have regular and frequent contact with the
employment service people are more likely to get referrals of eligible appli-
cants.

3.3 Predicting Participation of Firms that
Are Familiar with tne Program

We saw in chapter 1 that ignorance of the existence of employment sub-
sidies is the prinary reason that firms do not participate in these prograis.
Only about haif of all firms were aware of NJTC and CETA programs, while only
29 percent were familiar with WIN and 17 percent with TJTC. Any empirical
analysis of the determinants of firm participation needs to separate the issue
of what determines which firms are familiar with the program fromn the question
of what determines participation anong the knowledgeable firms. To see this,
suppose we let H{ = 1 represent the event that the ith firm hires workers
throuyh the program and Hij = 0 be the event that it does not. Let Kj =1
be the condition that the firm is aware of the existence of the program and
Ki = U that it is not. Firins that are unaware of the progran are certainly
unable to participate. That is, we must assume that

(1) Prop (H1 =1|Ki =0) =0

The probability that a randomly selected firm will participate in the progran
is equal to the product of ithe probability of participation given knowledge
and the probab1]1ty of Pnowledge of the progran.

(2) P1 = Prob (Hi = 1]Kj = 1) * Prob (Kj = 1)

If one's purpose s to draw general conclusions about the potential of wage
subsidies from data on early experience with the program, it is necessary to
treat these probabilities separately. With the nassage of time, more and more
firms will become familiar with the program, and the Prob (Kj = 1) will

start approaching one. ’

To obtain estimates of the probability of participation cenditional upon
program familiarity we can simply estimate multivariate probit models of par-
ticipation (see Appendix B) on a sample of firms from which those unfamiliar
with the program are excluded. However, this censorship of the sample may
produce a biased estimate of B, the vector of probit coefficients. (A more
detailed explanation of the samp]e—selection problem is presented in Appendix
B.) Relatively simple methods for testing and correcting for samplie selec-
tion bias in the linear regression framework are well docunented in the econo-
metric literature (see, e.y., Heckman 1Y76;. This is not the case, however,
in the probit framework. Within the scope of this study we are at best able
to use a combination of devices to give us an indication of the existence and
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severity of any selection bias that might occur. A full description of our
indicators of selection bias is given in Appendix B.

3.4 Empirical Results

This part presents the results of our multivariate probit models of par-
ticipation in TJTC, WIN, CETA-0JT, and NJTC by firms familiar with the program
of interest.

The base sample used in this analysis is drawn from the subsample of tne
EOPP data, which contained 5,279 for-profit firms having some positive amount
of employment in December of 1979. The estimation sample contained 4,528
firms that had at least one employee in December 1979 and that answered all of
the pertinent questions.l Supplementary sources provided some of the data
about characteristics of the site. All variables used in this analysis per-
tain to the time of the interview unless otherwise specified. (Definitions
and descriptive statistics for these variablas are presented in table 2.1 o
the previous chapter.) : .

Tables 3.1, 3.2, 3.3, and 3.4 present estimates of the probit coeffici-
ents for 1979 participation in TJTC, WIN, CETA-OJT, and NJTC respectively, for
those firms that were familiar with the program of interest. For the targeted
programs, firms were asked if they had (a) “hired any workers through" each
program and (b) “received a tax credit" for any worker hired through that pro-
yram, Because rapid turnover of workers, especially low skilled workers,
could cause some firms to lose subsidized workers before a subsidy could be
.applied for, the first question (did you hire?) was used as the dependent
variable for the TJTC and WIN equations. For the CETA programs, firms were
asked if they hired workers though CETA programs other than CETA-0JT.2
Therefore, the “received CETA" question provided the dependent variable for
the CETA equations. For NJTC, firms were asked (a) whether they had received
a. NJTC credit and (b) whether NJTC influenced the establishment to increase
total employment, For NJTC, the received question was used as the dependent
variable. By these measures the participation rates in the estir.: on sample
were .15 for TJTC, .066 for WIN, and .077 for CETA. Since uwur resjy.ndent was
‘the ofticiai responsible for hiring, that person could be expected to know
whether tne firm had hired through or received a subsidy from one of the
targeted programs. Where this respondent was the owner of the firm, that
individual would also know whether the firm received a NJTC. Personnel
otticers of larger firms and managers of branch plants are not, however,
generally aware of whether their firms obtained a NJTC. Consequently, the
reader should pe cautious in interpreting the -NJTC participation results.

The first colunn of each taple contains the probit estimates of the ef-
fects of firm characteristics upon 1979 participation in the program from a
model that excludes measures of past participation in the same or similar pro-
grams. The second colunn of the tables contains the estimates for a model
tnat includes past usage of employment subsidy programs. The final column
presents results from a model in which some potentially endogenous variables
are instrumented. The t statistics are in parenthesis to the rignt of the

I
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Aruitoxt provided by Eic:

PARTICIPATION IN THE TARGETED JOBS TAX CREDITS BY

TABLE 3.1

EMPLOYERS THAT WERE FAMILIAR WITH IT
(Prob!t Models)

Instrumental
Mode! 1 Model 2 Variable
Mode |
Firm Characteristics
Employee Growth Rate 1978-79 «22 (1.03) A6 ( L73) 3.06 (1.64)
Proporfloh Low sSkill 34 (1.46) 34 (1.42) 1-68 (2;31)
Proportlon Pai . Vime .08 ( .29) 04 C .12)  =2.37 (1.51)
Log Establishment Size «15 (3.35) 17 (3.52) .18 (2.07)
Proportion Union - .17 (1,02) = «23 (1.34) = 33 {1.79)
Firing Flexibillity «40 (3.12) 39 (2.94) 36 (2.30)
40 Hours Full Time «12 ( .90) 15 (1.12) = .07 ¢ J36)
Rellatle Unskilled Workers Not Avallable 04 ( .32) - .04 ( .35) N0 ( .02)
Market Characteristics
Unemp loyment Rate .06 (1.00) .08 (1.27) .07 (1.04)
Proportion Minorlty - 54 ( .63) - 94 (1.06) = .67 ( .74)
Proportion In Poverty -1.37 ( .82) -1.08 ( .63) -2.18 (1.158)
Log Labor Market Size - .03 € .32) N3 € 34) - .03 ( .29)
Northwest - +84 (2.46) - 73 (2,12) = .74 (2.01)
Midwest 06 ( .26) 02 ( .09) = .07 ( .29)
Southwest .00 ( .00) 16 ( 446) «11 ( L,31)
West - W21 { .51) - «24 ( .56) - 25 ( .56)
Southeast - 03 ( .10) .06 ( .18) - 13 C W39
Outreach Varlables
Learned of WIN from Government Rep. «45 (3.32) .34 (2.38) 35 (2.45)
Member Businsss Organlzation «02 ( «13) .01 C .08) .00 ( .03)
Recelvad WIN 1977 or 1978 1.06 (4.40) 1.01 (4.11)
Recel ved NJTC .29 (2.34) <29 (2.24)
Responded to NCTC tut Didn't Recelve 1.06 (3.41) <92 (2.92)
Industry Dummies
Construction - W34 (1.04) = .34 (1.00) <05 ¢ .22)
Wholesale Retail «25 (1.43) 22 (1.24) 826 (1.31)
Finance and Services «32 (1.87) 35 (1.97) .43 (2.27)
Transportation and Communicatlon - 389 ( .96) - 24 ( .60) - 38 ( .94)
2 x Ln LIkel!hood 91 .0 -317.0 -314.9

R i
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and . for calculating % changes in participation, It Is 1.53.
are in parenthesis.

e

3

NOTE: Flfteen percent of the 901 emplovsrs familiar with TJTC par}lclpafed. At the
mean participation rate, the multiplier {mx calculating changes In probability Is .23

Asymptotic t statistics
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Aruitoxt provided by Eic:

PARTICIPATION IN WIN TAX CREDIT OR OJT PROGRAM I[N 1979 BY
EMPLOYERS THAT WERE FAMILIAR WITH IT

TABLE 3.2

(Problt Models)

Instrumental
' Mode! 1 Model 2 Variable
Mode! .
Firm Characterlstics
Employee Growth Rate 1978-79 01 € 03) .03 € .13) .33 C W19)
Proportion Low Skill <97 (3.70) 1.02 (3.60) 1.03 ¢ 1.40)
Proportion Part Time - 230 € .93) .25 { .73) ~ .32 ( .21)
Log Estabilshment Size <11 (2.40) .11 (2.33) .09 (1.10)
Proportion Unlon <03 € 15) 03 € «15) .02 ¢ .09)
Firing Flexibliity .50 (3.82) .51 (3.65) .50 ( 3.10)
40 Hours Full Time .25 (1.71) 31 (2.00) 31 ( 1.45)
Reliable Unskilled Workers Not Available .07 € .60) 04 ( 33) - .02 ( 19
Market Characteristics
Unemplioyment Rate - 16 (2.31) .12 (1.60) - 13 { 1.72)
Proportion Minority JA1 € 10) 01 ( .01) = .15 C «14)
Proportion in Poverty -1.52 ( .86) 58 (W31) - .62 (0 .32)
Log Labor Market Slze - =20.(2.14) A7 {i.74) - 15 ( 1.49)
worthwest - .01 ( .04) .02 ( .07) .00 ( .01)
Midwes* .21 ( .89) 16 ( .65) 13 € 452)
Southwest -1.05 (2.85) G290 £2,35) = .93 ( 2.39)
West - .95 (2.10) - W67 (1.45) - €64 ( 1.40)
Southeast - 14 ( .38) W24 ( 63) = 422 (- .56)
Outreach varliabies
Learned of WIN from Government Repe .41 (3.30) 34 (2.60) .38 ( 2.92)
Member Business Organlzation - 01 .93 A5 (1.13) - 13 (1.0
Racelved WIN 1977 or 1978 1.30 (7.30) 1.24 ( 7.04)
Received NJTC . .22 (1.58) 21 ( 1.46)
Responded to NCTC but Didn't Recelve .15 ( .27) - .10 C .19)
Indusff{ Dummles
Construction - 23  61) 26 ( +66) - 41 ( .94)
Wholesale Retall 05 ( .26) 05 (.23%) - .02 C .07
Finance and Servlices .20 (1.10) .19 ( «95) 14 ( .69)
Transportatlon anc <ommunication - W52 t1.11) 61 (1.10) = .64 (1.17)
2 x Ln Likellhood 114.4 255.0 260.3
NOTE: Out of 1,405 employers fam!llar with WIN, 6 qerf?ﬁf participated. At the mean

er

participation rate, the multiplier for calculating

for calculating § changes In participstion, It is 2.05.

parenthesise.
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TABLE 3.3

PARTICIPATION IN THE CETA-0JT PROGRAM IN 1979 BY
EMPLOYERS THAT WERE FAMILIAR WITH IT
(Problt Models)

- Instrumental
Model 1 Mode! 2 Variable
Mode |
Flrm Characteristics
Employee Growth Rate 1978-79 «23 ( 1.23) .19 ( .93) «78 ( .46)
Proportion Low Skill 23 (1.09) 27 (1.22) 44 ( ,68)
Proportion Paert Time - 33 (=1,16) = .36 {1.17) -1.29 ( .92)
Log Establishment Size L10 ( 2.38) 09 (1.93) = 07 ( .83)
Proportlon Unlon ~ .20 ( 1.33) - .18 (1.09) - .18 (1.,07)
Firing Flaxibllity 37 ( 3.18) .36 (2.88) .40 (2.72)
40 rours Full Time 17 ( 1.36) 17 (1.25) 1.05 ( ,26)
Re' [able Unskliled Workers Not Availsble 24 ( 2.20) «20 (1.74) +20 (1.67)
Market Char acterlstics
Unemp loyment Rate ~ &35 (- .90) - .06 ( ,98) .07 (1.08)
Proportion Mlnorlfy 232 ¢ .38) .35 ( .40) 41 ( .41)
Proportion In Poverty ~2,92 ( 1.83) =2,90 (1.70) =3.26 (1.78)
Log Labor Market Slze - .12 (-1.54) - .14 (1.61) = .16 (1,77)
Northwest - 26 (= ,95) - 31 (1.10) - .29 ( .97)
Midwest 25 (1.09) .24 (1.02) .21 ( .87)
Southwest 10 ( L.34) - <03 ( ,08) - .05 ( .14)
West - .16 (- 46) - .20 ( ,54) - .23 ( .64)
Southeast 04 (1 J12) 06 ( .19) .03 ( .09)
Outreach Variables
Learned of CETA-0JT from Government Rep. A3 ( 5.96) 53 (4.74) .54 (4.80)
Member Business Organization = 07 (- .70) = .10 { .85) - +10 ( .83)
Received CETA-OJT 1977 or 1978 1.17 (8.31) 1e13 (7.68)
Received NITC .18 (1.40) 18 (1,35)
Resporded to NCTC but Didn'+ Recelve 30 (.77) 25 ( .64)
Industry Dummies -
Construction ~ .02 (- .10) 05 ( .19) 12 ( &37)
Wholesale Retall - .16'(—1.00) - 15 ( .90) =~ .09 ( .50)
Finance and Services ~ 22 (=1.37) - .18 (1.06) - 13 (70
Transportation and Comwunlicatlon ~ .34 (-1.00) - 17 ( +48) - «19 ( ,53)
2 x Ln Likellhood 115.3 311.0 312.2

NOTE:

3

in parentheses.
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3

Out ot 2,886 employers famillar with CETA-OJT, 7.5 percent particlpated.
mean participation rate, the multipiler for calculating changes in probablllity is .145
and for calculating § changes in particlipation, 1t is 1.89.

At the

Asymptotic t statistics are



TABLE 3.4

FARTICIPATION IN NJTC FIRMS FAMILIAR WiTH THE PROGRAM
(Problt Models)

3
inureased
1 2 Emp loyment
Recelved Received in Response 1o -
Firm Characteristics
Change In Indystry Emplcvment 03 ( .37) 03 (39 - .05 ( .40)
Dummy: 2 Digit Sic Code - .05 ( «39) - .05 ( 3% - L05 ( .16)
Dummy: Industrlial Tategory - .02 ( .03) 10 ( .13) - «16 ( .15)
Log Establlishment Slze .02 { .99) .08 (3.04) - .01 ( .19)
Size Greater than 250 - .82 (5.12) - .30 (1.30)
Proportlioned Unionized - .19 (2.12) - <17 (1.86) - 41 (2.86)
Proportion Biue Collar - .03 ( «55) - .07 ( .72) - .08 ( .64)
Proportlon Part Time .21 (1.53) 27 (1.98) 32 (1.66)
40 Hours Ful l-time 04 ( «64) .03 ( .47) .09 (1.00)
Flring FlexlIbillty .06 ( .90) 07 ( .99) 29 (2.99)
Market Characteristics
Unemployment Rate .05 (2.27) 05 (2.31) I ¢ }
Log Labor Market Size 01 ( 19} 005 ( .15) - L0
Northwast 32 (2.46) .33 (2.49) 30 e
Mlidwest .08 ( .79) .10 (1.08) 14 (1.050
Southwest 08 { «60) A0 C 0T - W15 ( .70)
West 15 (.96) A7 1.07) - .10 ( 402
Southeast 08 ( .60) ~  L07 ( .86 = 15 ( L12)
I ndustry Dummies
Censtruction 40 (3,21} 34 (2.72) L4 .21)
Whoiesale and Retail Trade .2 ( .21} - W06 { 59 - 09 ( .65)
Finance and Services ,09 ¢ 91) 03 (33) - .26 (1.84)
Transportation and Communlication - .04 ( .25) - W12 ( .67) - W30 (1.05)
Membership Business Organizaticn ~ .03 ( .55} -~ 0% ( .56) .08 ( .94)
Learned from WIN from Government Rep. .05 ( .48} 06 ( .67) W15 (1.17)
Constant v “1e14 (2,725 - 1.19 (2.82) - 1.64 (2.68)
-2 x In Likelihood 39,86 68,12 42.17
Proportion Responsing «29 .29 .07
Probablilty Multiplier 31 .31 .13

NOTE: The sample slze Is 2,191. Asymptotic t statistics are In parentheses.
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coetficient, The impact of a variable on the probability of participation
conditional on knowledye can be obtained by multiplying the coetficient by the
multipliers (.23 for TJTC) that are given in the note at the bottom of the
table.3 Percentaye changes 1in participation can be obtained by multiplying
the coefficient by the percentaye change multiplier (1.53 for TJTC) given in
the note. Tile use of tihe cuefficients and multipliers can be illustrated by
calculating the predicted impact of learniny about WIN from a government re-
presentative on TJTC participation. Multiplying .45 by .23 provides us with an
estimate of approximately .10 for the change in probability of participation.
The percentaye increase in the participation is 69 percent.

(083

55 0 45 = 163 ¢ .45 = .69)

3.4.1 Eirm Characteristics

Let us beyin by examining the effects of firm characteristics. As expec-
ted, size has a siynificant positive effect upon participation in TJTC and WiIN
programs. In model 1, a firm that is ten times the size of anotnher is approx-
imately £3 percent [(In 10) (1.53)(.15) = (2.3) (1.53) (.15) = .53] more
likely to participate in TJTC, 54 percent [(In 10) ( 2.05) (.11) = .54] more

"likely to participate in the WIN program, and 43 percent more likely to parti-
Ccipate in CETA-0JT. For NJTC, size has a positive and significant effect only
when a dummy 1is inciuded for very larye establishments. A dummy for size
greater than 250 has a stronyg negative effect in the NJTC model. In large es-
tablishments the owners or tax accountants who might have been aware of their
firm's receipt of a NJTC were not respondents to our survey. The personnel
officers who were our respondents seened in many cases, to have reported (in-
correctly) that the firm did not receive a tax credit.

ine Tirm characteristic that has a consistently positive effect for the
targeted programs is the dwmny for flexibility in firing workers. This vari-
adble cakes tne value 1 if during the fourth quarter of 1979 the firme laid off,
firesd, or induced to uuit a worker who would have been retained had job per-
forimance oeen better. This result supnorts our hypothesis that firms ihat
find it more difficult to terminate an unwanted employee are wmore willing tu
nire subsidized workers.4

In chapter 8 of the monoyraph, a strong negative relationship is demcn-
strated between unionization and the proportion of workers that are fired. We
have hypotheszized that firms that find it costly to fire workers are m¢-e
reluctant to participate in targeted subsidy programs, so we would expeit
unionized firms to have lower participation rates. For TJTC, CETA-0JT, and
NJTC, the unionization coefticients were neygative, as predicted. The coeffi-
cients were statistically significant in the NJTC models and the TJTC instru-
mental variable model. 9Jur hypothesis that firms that have a difficult time
tinding reliabie@ unskilled workers would be more willing participants in tar-
gyeted subsidy proygrams is born cut only for CETA-UJT programs.
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In chapter 1 we saw that manufacturing firms had higher than average
probabilities of participating in a targeted subsidy program and that retail
firms have a luower than average probability of participating. An examination
of tne industry dumnies reveals that these associations were due to charac-
teristics (such as size) that are associated with the industry. When these
characteristics were controlled for, only a few industries were shown to have
significantly different participation rates: finance and services had a
significantly greater probability of participating -in TJTC, and construction
finns had a significantly greater probability of participating in NJTC.

For the targeted proyrams, we have reason to suspect that the proportion
of the firms' work force in low skill occupations, the proportion in part-time
employment, and the yrowtir rate of employment may be affected by participa-
tion. To eliminate simultaneous-equation bias, these variables were replaced
by instrumental variables. The instrumental variables were obtained by
regressing the potentially endogenous variables on a set of instruments that
included all of the exogenous variables in the participation equations, the
relevant change in employment at the national three-digit SIC level in 1979,
the proportion of low skill workers who were in blue-collar occupations, 4
group of industry dummies developed to capture seasonality in employment, and
a ‘dummny for the eating and drinkiny establishments industry. Although this
procedure will generate consistent estimates of the parameters in the probit
models, the resulting asymptotic t statistics will only be approximate (see
Nelson and Ulson 1979, Amemiya 1979).

In the instrumental variables models, the effect of the proportion of
workers in part-time employment is consistent with the hypotheses that were
specified in section 3.2. Firins with large part-time work forces are less

"iely to participate in taryeted employnent subsidies but are more Tikely to
, irticipate in NJTC. Tnis result suggests that the cost of certifying subsi-
dized workers under the targyeted programs represents a significant deterrent
to participation for firms that hire m&inly part-time workers. When these
costs are negligible (as tney would be for a general program such as NJTC),
the fact that the subsidy is tied to FUTA wages makes participation more
attractive for firms hiring part-time workers.

The hypothesis that firms with a high proportion of low skill jobs would
be more likely to participate is also supported. All of the estimated coeffi-
cients are positive. They are significant in the instrumental variable model
for TJTC and in the noninstrumental variable models for WIN. There is very
little support for the hypothesis that growth of employment tends to increase
a firm's probability of participation. In the instrumental variable models
the coefficient in the WIN equation is negative. Only in the TJTC model does
it gain siynificance at the 5 percent level on a one tail test.

3.4.2 Outreach by Program Administrators

Qur results indicate that personal contacts with employers are a very
effective method of promoting these proyrams. Not only does it inform the
employer ot tne program's existence, but it also greatly increases the
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probability that a knowledgeable firm will participate. The coefficients on
the dummies for "first having learned of WIN from a ygovernment representative"
imply tnat such firms are twice as likely to participate in WIN compared to
other knowledgeable firms and that they nave a 69 percent higher probability
of participating in TJTC. For CETA-OJT, such a co* e than doubles the
chances of participation. Fron the equations for ti .. - :ted programs, it is
clear that tne effect of past experience with cmploym:nt subsidies has a very
siynificant impact upon participation. Firms that received a New Jobs Tax
Credit were 43 percent more likely to participate in WIN and TJTC. Firms that
had received a WIN credit in 1977 or 1978 were 150 percent more likely to par-
ticipate in TJTC and 250 percent more likely to participate in WIN in 1979,
For CETA, @ NJTC credit ‘increased the probability of participation by 34 per-
cent, and a previous CETA credit increased it by 221 percent.

Une surprising result in the equations tor the targeted programs is the
strong positive effect of the dummy for having increased employment in res-
ponse to NJTC even though no NJTC credit was received. [t was hypothesized
that this experience would frustrate the employer and reduce the 1ikelihood of
participating in later proyrams. Alternatively, it might be that the variable
is picking up the effect of some unobservable factor which strongly influences
willingness to respond to these proygrams. To test this sugygestion, the vari-
able was included in an equation predicting participation in WIN in 1977,
before sucn "frustration" could have occurred. If the dummy tended to proxy
for some unobservable, it should have had a strong positive effect. in that
equation, The coefficient was negative and insignificant, however. Conse-
quently, we tend to feel that our original hypothesis should be completely
reversed. An unsuccessful attempt to benefit from a subsidy seems to wet tne
appetite to try again.

3.4,3 Testing for Sample Selection Bias

[t was stated in 3.3 that estimation of probit models conditional upon
familiarity with the progran in question might result in sample selection
bias. Two alternative indicators of this bias were examined to gauge the
severity of the problem (full explanations of these procedures are provided in
Appercdix B).

Une "test" for selection bias enters into the participation equation a
characteristic of the firm that influences the likelihcod of familiarity with
the program in yuestion put that is believed not tc infiuence the conditional
likelihood of participation. If there is a sample selection problem, this
variable will not have the zero coefficient that is hypothesized for it.
Consequently, a rejection of the hypothesis that this variable is zero, is
evidence of a sample selection problem.

Ihe siynificance of the business-organization variabie in eacn ot the
familiarity equations in the previous chapter makes it & useful variabie in
this reyard. Membership in a business organization was demonstrated tu in-
crease the likelihood of knowledge of subsidy proyrams., These organiz.ationd
would presumably try to inform their wembers about government progrars L=t
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might be profitable tor the firms. On the other hand, there is little reason
to expect that they would attempt to influence a firm's decision whether or
not to take advantage of such opportunities. Therefore, the fact of member-
ship should have little or no effect on the conditional probability of parti-
cipation. This makes the business organization variable a useful one for
making the selection bias "test" outlined previously. Although the sign of
this variable is negative for three of the four programs (an indication of
selection bias), the variable is in no case significant. The WIN and CETA
models give the strongest, thouygh still modest, suggestion of bias.

An alternative method of gauginy the severity of any selection probleins
is to estimate the difference in predicted probabilities petween a censored
and a noncensored sample. As shown in equation (2) the overall probability of
participation is equal to the product of the conditional probability of parti-
cipation and the probability of familiarity. For those firms that were Know-
ledgeable, we can estimate the predicted overall probability (from the com-
plete sample), the conditional probability (from the censored sample), and the
probability of familiarity. If there is little or no selection bias, the
predicted overall probability should be close to the product of tihe probabil-
ities of conditional participation and familiarity. As a method of examining
the severity of selection problems, we took the estimated conditional proba-
bility (from the instrumental variables models) and subtracted from it the
ratio of the overall probability to the probability of familiarity. Since the
ratio of tne Tatter probabilities yields a consistent estimate of the true
conditional probability, this difference can be viewed as a kind of "error" in
calculating the conditional probability (see Appendix B). In this way, mean
“percent errors" (the "error" divided by the conditional probability) were
calculated for the familiar firms for each of the four programs. For the NJTC
equation, the mean percentage difference (percentage of conditional participa-
tion) was less than 2 percent. For TJTC and CETA, the estimates were 9 per-
cent and 8 percent respectively. The WIN equation demonstrated the wmost
severe - problems with a mean percent error of 33 percent. We conclude from
this that though some selection bias problems may trouble these results, only
in the case of the WIN program are these problems even moderately severe.

3.4.4 Correlation between Predicted
Familiarity and Predicted Participation

The probit estimates of the likelinhood of familiarity in chapter 2 can
be combined with our estimates of the likelihood of participation-given-
“familiarity to provide useful information about the additional participatiun
that is likely to be generatea by an additional unit of promotional activity
for each of these proyrams. By estimating both the probability that & sandom-
I{ selected firmn wil! know about a pruyram, yiven a vector of characteristics
xK, and that it will participate once informed, yiven characteristics XH,
one can predict whether the returns to informiny firms about the subsidy are
increasing or decreasing in terms of participation. We can then calculate
the correlation between these predicted values pH and PK. If the correla-
tion is negative, then the firms that were more likely (than average) to be
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tamiliar with the program were less likely to participate. Thus, a promo-
tional effurt that doubled the number of knowledgeable firms would be expected
to more than double the number of firms participating. (For a more detailed
explanation see Appendix B.) A positive correlation implies that the effort
would less than double the number of participants. In this way, we can deter-
mine whether returns to informing firms about the program are increasing or
decreasing in terms of participation rates among knowledgeable firms.

Ccrretation between predicted probabilities of familiarity with each pro-
gram and coaditional participation in each program (using the instrumental
variable mocels from the taryeted programs) were calculated for all firms in
the estimation sample. These estimates are reported as follows.

rruTc = -205
rWIN = -4Ub
FCETA = -207
rNnJTC = - 099

Given the normality assumptions behind the estimation of the probit
model, the statistic 1/2 lnL(l+rj)/(1-rj)] will be normally distributed
with mean 1/2 lnL(1+r')/(1-rj)] and variance 1/(n-3); where n 1is the
sample size (4,528) and r;j is the true correlation for the jth program.
(The sample 1is not entirely random however, a fact that may bias these esti-
mates. Also, in yeneral, sample correlations are not unbiased estimates of
true correlations.) The hypothesis that each of these correlations are zero
was tested and rejected at the .01 level in every case.

These results indicate tnat a firm with higher-than-averaye probability
of familiarity with one of these programs has @ higher-than-averaye proba-
bility of participation once informed. The implication of this is that were
the yovernment to embark upon a promotional campaiyn that doubled the number
of firms familiar with one of these programs, the number of firms participa-
ting would increase but would not double. Diminishiny returns to expandinyg
familiarity is yreatest tor the WIN program and smallest for the NJTC program.
The firms that are most likely to participate already know about the programs,
so efforts to increase usage by increasing familiarity inevitably face dimin-
ishing returns. :

3.4.5 Policy Implications

This examination of the pattern of familiarity with and participation in
employment/traininy subsidies yieids a number of insights into the barriers
that have kept participation in the targeted employment subsidy programs at a
relatively low level.. The single most important barrier is lack of knowledge
of the existence and the rules of the programs.

Eftorts by program administrators to overcome this ignorance by personal
contact with employers are shown to have a significant impact on whether a
timn is familiar with and participates in targeted employment subsidy pro-
grams. Some states nhave been very successful in marketing TJTC. At the time
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of our interview, Georgia, South Carolina; and Alaska had participation rates
that were ten times those of California. The willingness of firms to parti-
cipate in these programs does not vary appreciably from state to state; what
does vary are the policies and commitment of -the local adwinistrators of the
program, It is the lack of the local employment services comnitment to pro-
-moting ﬁhe TJTC program in most parts of the country that is responsible for
the low participation. One Uregon employer found nis local employment service .
office /ignorant of TJTC and uncooperative. He claimed they were not even set
up to Certify the eligible workers that he found and hired; he had to ao down
to thejoffice to teach the staff there how to certify someone.

The other major findinyg is that the nonpecuniary cost of participating is
significant and largely fixed in nature. In our data this results in laryge
firms with many unskilled jobs being more likely to participate. Onte a firm
has learned nhow the program works and has developed channels for recruiting
eligible workers, the costs of hiring additional eligible workers fall. The
result is that while most firms do not participate some of those that do par-
ticipate hire large numbers of eligible workers. There is, for instance, a
janitorial service company in an eastern city that is alone responsible for 1
percent of the entire nation's WIN tax credit claims in the 1978-1979 period.
Hiring of subsidy eligible workers is nighly concentrated in a few firms.
Even though less than-1 percent of all workers are subsidized, the typical
subsidized worker is wcrking at an establishment at which 14.6 percent of the
_ firm's employees are subsidized.

It is important to keep the marginal costs of hiring and certifying
additional workers low and, if possible, to make them lower. Gne approach to
lowering the costs would be for local employment service offices to offer to
screen all Jjob seekers who come through its doors for eligibility if some
large local employers will give them standing job orders to fill. It may be
that the most efficient way to reduce the structural unemployment of welfare
recipients and disadvantayed youth is to encourage what seems to be a tendency
for certain employers to specialize in hiring and training this disadvantaged
populdation.

The outreach efforts of local programn administrators also need to take
into account the greater reluctance of firms that are unionized and offer job
security to participate -in these programs. There is a trade-off between the
quality of jobs a firm offers and its likelifiood of responding favorably to a
recruitment etfort for taryeted employment subsidy programs.

44



NOTES

1. It is possible that exclusion of the firms that did not answer all of the
necessdary questions could cause same selection bias. There is no simple way
to eliminate this problem, however.

2. Many of our respondents seem to have misunderstood the question about
hiring through CETA-0JT and reported the hiring of any CETA referral instead.

3. The calculated multiplier is itself an approximation of Fl(XB) generated
from a table of standard normal probabilities.

4, It is also possible, however, that this variable is picking up .the effects
of rapid turnover. Rapid turnover. should increase the likelihood of partici-
pation in a recruitment subsidy. Also note, however, that the variable was
positive and significant in the employment-increase model for NJTC (eyuation
3, table 3.4). The NJTC progran was not a recruitment subsidy and 1in any
case, turnover is not likely to effect actual increases in employment in res-
ponse to a subsidy. We conclude, therefore, that that firms that have diffi-
culty getting rid of newly hired workers that do not work out seem to be less
willing to participate in the targeted programs.
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APPENDIX 3A

A Theoreticdal Model of the Decisions of a Firm Whether to
Participate in a Marginal EmpToyment-Subsidy Proygram

Under the usual assumptions about the behavior of a profit-maximizing
firm we expect that if the production function allows for substitution be-
tween labor and other inputs, a fall in the wage rate, ceteris paribus, will
always result in an increase in labor hiring. Employment-subsidy programs
attempt to induce firms to hire more workers by reducing wage costs. Amar-
ginal subsidy of, say, 10 percent of wage costs is not equivalent to a 10
percent fall in the market wage, however, since only workers hired beyond
some base employmnent level, set by the program's administrators, are subsi-
dized. Furthermore, marginal subsidy programs require that the firm verify
the eligtkility of all subsidized workers. The process of applying for the
subsidy and certifying eligibility imposes costs upon the firm. Thus a firm
may elect not to respond to the offer of a subsidy in return for an increase
in its labor force.

This appendix develops a simple theoretical model of the decision of a
profit-maximizing firm whether or not to hire any workers through a marginal
enployment-subsidy program. The model is first used to examine a subsidy of
the most yeneral type, wherein the government pays & fixed percentage of the
wages of any workers hired beyond some employment threshold. It is then
shown how the conclusions of the analysis change when the subsidy is offered
as a flat payment on all workers, and/jor wnen the program is targeted to
specific types of labor. Finally, @ discussion ~ ‘ome of the limitations of
the theoretical model is presented.

A. Participation in a General Fixed-Percentage Subsidy

Consider the problem of a firm attempting to maximize profits from the
sale of one product in a competitive output market. The firm produces its
product with- a set of factors purchased in competitive input markets.
Labor, 1, is one of the factors of production and is substitutable for the
other factors. Because the input and output markets are competitive the
firm treats all prices as exoyenous. Its profit function m(P, W) is de-
fined over the wage rate, W, and a vector of all other prices, P. The value
of tne profit function at (P, W) represents the firm's profit if it opti-
~mizes over all inputs and output at those prices.

Suppose that the government offers to subsidize the hiring of any em-
ployees hired beyond the base employment threshold 7. That is, if the firn
agrees to hire more than 1 workers, the government will pay a fixed per-
centage, S, of tne wages of the (1-1) additional workers. Thus, the total

subsidy payment to the firm, T, is defineu as

(1) T - maximum [U, SW(1-T)]
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suppose further that the governmment sets | as a proportion of the firm's
previous employment 1. Let T be set such that T = Klp, where K is a
positive constant.

There is no reason to expect that participation in a subsidy program is
costless. Not only must the firm bear the administrative costs of applying
for the subsidy and verifying the eligibility of the workers, but the firm
may tear that participation will entail closer gcvernment scrutiny of hiring
practices or tax records. (See Farkas et al.) aus participation may in-
volve both explicit and implicit costs. Suppose we represent these costs by
C and assume that they are a linear function of the number of subsidized
workers. That is

i

(2) C=a+ b(1-T)
where a, b_Z 0 and b < SW.

Wnhen the cost ot participation is linear in labor hirea, the first or-
der condition for a maximumn of protit with respect to labor is the same for
the participating firm whether the subsidy is maryginal or on all units of
labor. Thus we can use the protit function evaluated at a wage of (1-S) W +
b, after subtracting off participation costs and the subsidy of the first
workers, (5 express profits, ms, when the firm participates.

(3) 7S - w(P,(1-S)W + b) - SWI - a + bT2

Given the conditions assumed, the firm will elect to participate in the sub-
sidy program if it is profitable to do so, that is, it will participate if

(8) m(P,(1-S)W + b) - SWT  + bT > n(P,W)

For finite values of a and are will always exist some value of S
which satisfies inequality (4). In pidctice it is reasonable to assume that
there are values of S$ less than unity which will do so, i.e., the government
can yget the firm to participate with some subsidy rate less than 100 percent
of the waye of the maryinal worker. Assuminy that (P,W) is continuous in W,
there exists some critical subsidy rate, call it §, at which the firm is
ind1 fferent between participation and nonparticipation. At S, inequality
(4) becumes

(5) T(Ps(. 2)¥ + b) - SWT - a + bT - m(P,W) = 0

~

At any subsidy rate laryer than S the firm will participate and at any sub-
sidy rate smaller than g, it will not.3 We can rewrite equation (5) as

(6) T(Ps(1-S)W + b) - T(P,W) = SWT + a - bT

To derive an implicit S in terms of some characteristics of the firm we
can expand the left hand side of (6) into a Taylor Serjes.4

(7) T aNm(P,W)  (D-SW)" = ST + a - bT
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From the properties ot remainder terms in Taylor Series, we can find some ﬁ,
where (1-$)W < W< W, such that

(8) 3m(P,W) (b - SW) * dm(P,W) (b-SW)Z = Wl + a - bl
oW we 2

This formulation is convenient because it allows us to use the derivative
properties of the profit function (see, e.g., Varian, p. 31) to convert the
left hand side of (8) into a more easily interpretable form. These
properties a'low us to restate (8) as

. 3ty (Sw - b)2 —
() Iy (Sw-b) - guﬂ'ié——g—*l = (SW - D)l + a

where 1y is the level of labor input which the firm would select at W and
ly is the level it world select at W. Dividing through by (SW - b)ly
yields

nooobo ] a
(10) 1 = 2 (S =W =1, + (8W-Db)ly
where -
| Ay
"oy Tw

The N is an approximation of the elasticity of lavor demand at W.5 It can
be shown that under common assumptions about the nature of the production
function n is bounded below by the elasticity of labor demand at W and above
by the elasticity at (1'§)W: If the elasticity is relatively constant over
the range W, (1-S)W then n is a relatively good approximation of n, the
elasticity at W. We will hereinafter make this assumption and replace n by

a simple n.b

Equation (10) can be made wmore intuitively useful by making soime as-
sumptions about 1y, the level of labor which would be hired if no cubsidy
were offered. We have previously defined 1, to be the labor hired in the
period prior to the offering of the subsidy. Suppose we let g be the peri-
odic yrowth rate in the tirm's labor demand in the absence of the subsidy.
Then

Ty = (1 +49)lg
Substituting this expression into equation (10) produces

(11 b K d

-~ = e .
WO 1+ve T (Swob)iy

oo
L5 (s

tquation {11) represents an implicit function of the critical subsidy
rate, S, in terms of tne elasticity of labor demand, the (autonomous) growth
rate of labor demand, the fixed and incremental costs of obtaining a subsi-
dy, the wage rate, tnre numoer of workers the firm would normally employ (if
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no subsidy were offered), and the minimum proportionate increase over
previous employnent which is necessary to qualify for tne subsidy. This
critical~subsidy equation y‘ves us a mean: of seeiny now these factors
affect the firm's participation decision. “or any given subsiay rate, S,
ottered by the yovernment, the finn participates if § > § and refuses to
participate it § < S. We can predict the directions of the effects of the
apove characteristics upon tne likelihood of participation Dby observing
their impact upon the quantity (S - S;. This is accompiished by taking an
implicit partial derivative of § in wguation (11) with respect to the vari-
able of interest, and signing the recultant expression. This is doe H2low
for each variable individually.

i) Labor hired at W (the “size" of tne firm): Differentiating (11)
with respect to yields

(12) e -d -n aw
. 5 <0

. 2
D (SK-p) lw_!

Holding other characteristics constant, the larger the firm is in terms of
the size of its normal labor force, the smaller is the minimum subsidy rate
required to induce participation. Thus the larger the firm 1s the more
likely it is, ceteris paribus, to participate 1in this type of maryinal
subsidy program. Tt can be seen from (12) that it is the existence gg fixed
costs of obtaining this ubsidy that causes this effect (a=0 => 3Ty =0).
There is another reason why these programs may favor larger Tirms, however,
we have implicitly treated the cost parameters a and b &> if they were
constant across firms. It is possible however that larger Tirms enjoy eco-
nomics of scale in personnel manayement, This would imply that a and b are
decreasing functions of Iy since large firms can more efficiently process
tne application and certitication materials, It i» straiyhttforward to show

as
that if b is a decreasing function of 1, the sign of oy 1s negative
even 1f a = 0. In tne presence of fixed participation costs, and/or

economies of scale in processing certitication matorials, participation 1in
marginal subsidy programs is inherently more attractive to larger firms.,

i1)  Growth rate: Equation (11) can be used to show ir - firims which
are experiencing more rapid autonomous growth are, ceteris .~ -rihus, more

|ikely to participate.
N e
(3 85 [ s
M ()2 S 2 (’s‘w—o)'-iw}

This is an intuitively clear notion since tirns which are rapidly growing
are more likely to qualify for the subsidy even before thney consciously
respond to the incentive of lower vayge Losts. That is, for such tirms, ly
is wore likely tc exceed the threshuld. For any given K, 1f ¢ exceeds K-1,
then ly 1s yreater than T and al!l workecs hired in rosponse to the program
are subsidized. If gy is less tran «-i, a portion of dny increase in labor
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hiring generated by the proyram will be unsubsidized. Thus, for example, if
K equals 1.02 (1ike the threshold for the New Jobs Tax Credit) and the firm
has a zero yrowth rate, the first 2 percent increase in employment in res-
ponse to the subsidy offer will cost the firm the full wage. Such a condi-
tion would reduce the likelihood of a response to the program,

ii1) The waye paid for urit of labor: Differentiating (11) with res-
pect to W yilelds

(14) 35 [np aS ] -n aw
EZ I - 2 T T <0
20" (S-b) INJ/ (Sw-b) "1y

Equation (14) implies that as long as there are fixed and/or incremental
costs associdted with hiring workers through the subsidy program, high-wage
firms will be more likely to participate, ceteris paribus. If the ygovern-
ment pays a fixed percentage of the wage cost of the additional workers,
than as W rises, the fixed cos. represents a smailer portion of the totai
subsidy payment given the number of workers hired. Also, the effective p=r-
centage subsidy, when there are incremental costs, is S - b/W. As W rises,
the effective subsidy rate increases. It will be shown in the next section
that the effect of the wage rate is sensitive to whether the subsidy is a
fixed percentage of the wage or a flat payment of all workers.

iv) Elasticity of labor demand: Firms which have more elastic demands
tor labor input, ceteris paribus, are more likely to respond to an employ-

ment subsidy.
///////’ -n au
vl R ? >0

(SW-D) 1

u»

(15) 3

Qo
3]

!
rol;y
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In our context the elasticity of labor demand should be viewed not so much
as a characteristic of the firm but as the interaction of various charac-
teristics jdiven the prices facing the firm in its input and outii. mar-
kets, t- - asticity ot labor demand is determined by the firm's production
function. nithough the production relations cannot be observed directly, the
elasticity can be expected to correspond to some observable characteristics
of tne firm, Below a2rs con<idered thres such characteristics of the firm
which we expect on a priori yrounds o be reiated to the elasticity of labor
demand, and thus the Tikelihocd of participation.

&) TYype of industry: One reasonable prediction is ihat the wage el!as-
ticity wvaries across tyvpes of industries, - i:e produciion technoloyies
ceriainly diTter widely between, say, maiufacouring and service industries,
It is difficult to form expectations nowever abour wnich 15 greater. Empi-
rical studies of elasticities of labor demand rely alwmost exclusively upon
data fer either manufacturing industries or all private-nonfarm eaployment
(vee Hammermesh 1975 and Hammermesh and Grant 1979). We cannot predict with
any degree of confidence, therefore, which types of industries are more
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or less likely to participate in employment-subsidy programs. It is expec-
ted, nowever, that variation among industry types will occur.

b’ Distribution of the workforce amony types of workers: It is rea-
sonable ©0 expect that the distribution of the firm's labor force among
types of workers will have a significant effect upon the wag~ elasticity of
labor hiriny. Studies of short-run elasticities of labor demand which cal-
culate values for, both blue and white collar workers are not in agreement
about which is the higher value, although they all seem to produce signifi-
cantly larger elasticities for one than for the other (see Hammermesh and
Grant 1979). Thus, firms that ditfer in thz proportion of white vs. blue
¢ “lar employment may differ in the likelihood of participation of subsidy
programs, but the directicn of the difference is unclear,

ctydies of elasticities for different aye categcries of workers by
Anderson (1977) and Grant (1979) report values for the fourteen to twenty-
four age categories which are more than twice as high (in absclute value) as
tor older workers. Firms with nigh proportions of very youny workers would
be expected to have a hiygher overall wage elasticity. It s quite possible
that some of this difference is attributable to variations in skill levels
between younger atiit older workers. We might, therefore, expect that firms
with nigher proportions of younyg and/or unskil led workers would, ceteris
paribus, be more likely to participate in marginal subsidy proygrams.

Summarizing briefly, the theoretical model predicts that the likelihood
of participation in a "fived-percentage", non-tarceted marginal employment
subsidy will vary direct:y with the size of the firn {in terms.of its labor
force), the autonomous yrowth rate of labor demand, the wagye paid per unit
of labor, and the elasticity of labor demand. [t was argued that the elas-
ticity of labor demand would be related to factors such as unionization,
distribution of labor force amony occupation and skill classes, and type of
industry. The degree of unionization was expected to vary inversely with
the likelihocd of participation. The proportion of workers in lower skill
classes was expected to be positively related to participation, and the
variation across industry types was considered uncertain.

B. Extension of the Model to Alternative Program Designs

The theoretical model presented in part A related to a subsidy which
paid a tixed percentage ot the wayes of any subsidized worker brought into
the firm. The subsidy was offered on ail type: of workers. In fact, al’
labor was implicitly considered homoyen. . 3. Though this serves as a usef:.’
benchimark in evaluating employment suc..ties, in practice thesce progr.::
vary a great deal in design. As stated earlier, many subsidies, like tn
WIN and TJTC programs, are targeted to particular categories o. Workers.
Some programs offer a flat payment on subsidized workers, such as the french
Incentive Bonus for Job Creation and the British Small Firms tmployment
subsidy. Even the KJTC, TJTC, and WIN oroyrams, which pay fixed percent-
ages of wayes below the FUTA waye base, becom: tlat-payment subsidies above
the level of wages covered unter FUTA. (For wmore infurmation on all ot

5l



these proyrams, refer back to chapter 1.) Fo: these reasons, it iz fmpor-
tant to consider how sensitive the conclusion. ia Part A are to U4 dis-
tinctions between fixed-percentaye and flat-rate subsidies. Under r:ezding
i) the distinction between targeted and non-targeted subsidies is drawn.

1) Flat-payment subsidies. Suppose the government of fers a payment ¥V
a fixed dolTar value for any subsidized workers hired. We can restructure
equation (10) to represent a critiical subsidy payment rather than a criti-

cal subsidy rate. ihe term "S" is now used to signify a dollar value and is
implicitly defined as follows.

(16) n (5-b) K a
L-27W =T * Gy

Foltowing the method used in section [ we can differentiate S with
respect to the growth rate, the size of the firm, the elasticity of labor
demand and the wage paid to workers. On. - in case of the waye do we ubserve
a reversal in the direction ot the effect when the subsidy payment becomes
flat. T

(i7) 85 -n -n d
W = 2 Wt T, 2 >0
2W (S-b) Ty

The effects of the other variables have tne same sign as in the case of a
tixed percentage subsidy. The reversal of the effect of the wage rate upon
the likelihcod of participation, when a subsidy is a flat payment as opposed
to a fixed proportion of the wage, is intuitively quite reasonable. Given
incrementai costs b and payment S, the effective subsidy rate, (S-b)/W,
falls with W. High wages imply lower percentage reductions in wage costs
for any given payment,

ii) Targeted vs. general subsidies. The theoretical model presented
in part A refates to a marginal subsidy on all types of workers. The sub-
subsidy paid by the government reduced the wage, W, paid to the implicitly
homoygeneous input labor. To apply the model to a targeted wage subsidy we
could simply define a set of wages W, W = (W}, W»r....), and let the sub-
sidy pertain only to Wi, the wage paid to the ith type of labor. . It is
straight forward to show that the only adjustment to our conclusions is that
the variables g, n, W and 1y in equation (11) are now the growth in de-
demand, wage elasticity, wage, and pre-subsidy level of hiring, respective-
ly, of tarygeted labor. As it is structured, t.c wdcl can be applied to a
marginal subsidy on any factor of production. There are important differ-
ences between tdrgeted and non-targeted progrdams, heszver, which the model
does not capture,

Because taryeted subsidies apply only to specific groups of workers,
employers must verify the eligibility of each candidate on an individual
basis, This raises the incremental coust of hiriny subsidized workers (b in
our model) very substantially. Also, because targeted workers are generally
in population minorities the cost of "searching" for an eliygible worker 1is

wie
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much higher under a targe:: program. Finally, the very fact that a worker

is eliyible for & spe i < :hsidy may stigmatize his or her in the eyes of a
prospective employer. ‘& jsrceived ris< associated with hiring these work-
ers can be considered & aldition to the incremental cost of participation,

The arguments presented above sugsest that a primary distinction be-
tween targeted and nontargeted subsidies can be subsumed in the cost para-
meter b, Targeted proyrams have significant incremental costs while general
programs do not. Increases in these incremental costs reduce the likeliheod
of participation. From (11)

-

18) a$
()—;)g=w>u ~ -

Tne theoretical model assumed iwmpiicitiy that b was constant’ across all
types of firms (though it was admitted that larger firms wight be more ef-
ficient in personal matters and thus have lower incremental costs). Wnen a
subsidy is taryeted, however, these costs mignt be influenced by various
characteristics of the firm and its location.

Larger firms not only have larger perscnal staffs, they also have
larger applicant pools. This imp!ies that laryger firms will encounter
targeted workers more frequently toan smaller firms; a fact which should
reduce - the cost of "searching" for targeted appiicants.7 Furthermore,
large firms will presumably have greater experience in dealing with all
types of workers including those .-in targeted population groups. This
greater experience should tend to reduce the perceived riz:- of hiring
eligible workers. The expected positive effect of size upon participation
should, for these reasons, be even greater in the case of a targeted wage
subsidy.

Certain characteristics of the firm's location should also influence
the incremental hiring costs. Because targeted workers generally fall into
small subsets of the population, the relative density of these groups in the
local populace should affect the cost of funding eligibie workers and thus
the likelihood of participation. This factor might also affect the experi-
ence tne firm has in dealing with tarygeted workers and thus the perceived
risk of firing them. Also, the responsibility for assessing tne eligibility
+~ candidates is usually tnat of the local Job Service oftice. Sometimes
their offices make a puint of evaluating all of their worker clients for
eligibility. A firn operatinyg in a locality which enjoys a proyrait enthusi-
astic Job Service office wilt be more likely to encounter applicants wiho are
already certitied (and can so interws a prospective employer). Firms in such
areas sno:!d experience lower costs of participaticn.  Finally, we should
note that the size of the unemployed labor poo! should, ceteris paribus,
help determine the difficulty the tirm has in getiinyg additioral workers.
Jhe local un=2mployment rate should, therefore, have a4 positive impact upon
participation,

iii) Limitations of the theoretical wmodel. Any attempt to relate the
snecretical” results described above to employment subsidies as they would
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affect the behavior of actual firms needs to take account of two limitations
of the model presented above. First, it should be remembered that labor in
this model was implicitly treated as though it were infinitely divisible.
In fact, even when hiring only a part-time worker, the firm pays the same
certification costs as for a full-time wocrker. For very small firms, an
added full-time worker may represent a substantial rate of growtn. Thus
very small firms may be less likely to participate in these programs because

they are likely to buy labor services in relatively small quantities,

A second limitation of this model is its assumption that the firm oper-
ates in competitive labor markets. The wage rate facing the firm for any
type of labor is fixed. Not all firms face horizontal supply curves of la-
bor. A monopsonist in a labor market would be less likely to participate in
an employment subsidy program since additional hirings would require that
the firm pay higher wages. It should also be noted, however, that the exis-
tence of a flat labor supply is consistant with a situation which requires
employment subsidy. If wayes were free to adjust completely we would pre-
sumably witness full employment. This limitation, therefore, is a rela-
tively minor one,

Finally, it should be noted that this model assumed a threshold employ-
ment level which the firm needed to satisfy before subsidization began.
Programs such as TJTC, WIN and CETA are actually recruitment subsidies.
They pay the firm a subsidy (tax credit) on any newly-hired workers. If a
recruitment subsidy somehow prevents a firm from replacing workers already
hired with new subsidized workers, then the recruitment subsidy is a special
case of marginal subsidy; one for which K = 1. In practice, this 1is very
difficult to accompiish. Also, firms experience genuine turnover of employ-
ees, especially low-skill employees. Thus, new workers are hired regularly
without necessarily implying an increase in labor hired. The difference
between a true marginal subsidy and a recruitment subsidy is, therefore, an
important distinction which this model fails to account for.
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NOTES TO APPENDIX 3A

1. This is a standard technique for updating the subsidy threshold, The
New Jobs Tax Credit, for example, subsidized that part of the firm's wage
bill which was in excess of 102 percent of the previous year's waye bili,

5. The first order condition for a maximum of profit with respect to labor
tor the finn hiring more than 1 units of labor is the same whether the sub-
sidy is marginal or on all lapor, Tnerefore, all input levels are the same,
ceteris paribus, and we need only subtract out the subsidy not paid to the
first T units of labor from the value of the profit function evaluated at
the subsidized waye. It there are COstS associated with participation, we
evaluate the profit function at the etfective subsidized waye ((1—5)H+b) and
subtract off the fixed cost. This formulation can only be used, however, if
we assume that the cost-of-paticipation function is linear in labor. That

is, we must assume that deC _ .
die

3. This follows from the i..:l thet oW < 0 if labor hiring 1s greeter than
zZero. !

4. In nis study of worker participatiz: in the “2attle and Denver Income
Maintendance Experiments, Ashenveliter (1980) used . similar technigue in-
volyiny the individual's expenditure function. Tne idea of employing the
profit function in a wodel of fimm participation in employment subsidies
occured to me afzer readiny Ashenfeiter's paper.

5. It should e noted that if we follow the coinmon practice of throwing out
of the Taylor series terms Of order higher than 2, we ¢get exactly the
elasticity of labor demand at W.

6. It can be shown that if we make some reasonable assumptions about the
productiun tunction n will lie between the values of the elasticity at W and
at (1-S)W. What we need to assumé 1is that frer(1)>0, Y1>0. The comnon
assertion that the marginal product of labor approaches zero asympototically
as | grows without buund requires this same condition on f'''., "Thus our
claim is not far removed from Standard production theory.

The assumption about tne relative constancy of the elasticity of labor
gemand is also not unusual in production theory. The restricted Cobb-
pouylas function 15 4 comnon expanle of an insolastic technoloygy. ({See,
e.y., Varian, p.21).

7. Upun close examination this arygunent can be seer to rely upon the indi-
visibility of labor. Suppose 10 percent of unemployed laboreis are tar-
geted, and theretore 10 percent of all job applicants are targeted. A firm
which gets ten applications per week will receive an average of one applica-
tion per week from a targeted worker. A firm with one applicant per week
will not hdave 10 percent of its applicant poul fall into the taryeted cate-
gory each week, however, The one worker it sees will either be targeted or
not. It mdy wait weeks befyre a taryeted worker app!ies.
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APPENDIX 38

Econometric Methodoloyy and Related Issues

Twi, appendix discusses the econometric jssues relevant to the estimation
of the emnirical models, Section 3.B.1 describes the multivariate probit mod-
el. Section 3.B.2 discusses sample-selection-bias and section 3.B.3 discusses
the correlation between predicted familiarity and predicted conditional par-
ticipation. :

3.8.1 Ihe Probit Model

This section derives the empirical specification of our models of famili-
arity with and participation in employment subsidy programs. The multivariate.
probit model provides a useful framework for determining which factors contri-
bute tu the likelihood of one outcome in an eyvent with two possible outcomes.

Suppose we wish to predict whether @ particular firm (the ' firp) will
participate in a given employment subsidy program, given @ vector of the
firm's characteristics xj, Xj = (Xi1» Xi» . . . Xig)- The firm is

assumed to particqute in a specific subsidy program if the net penefits of
doing so are positive, Suppose further that the net benefits NB; are a
linear combination of the characteristics Xj and an error term. That is

[}

(1) NBj = X8+ €
i i

Where B is a vector of constants and €j has mean 0 and variance gZ. If
the numper of variables contained in Xj 1s sufficiently larye then N8 will
be approximately normally distributed (by the Central Limit Theorem for Sums
of Random Variables,)

The tirm participates in the proyram when net benefits are greater than

zero. Thus the probability of participation, pH  js such that
. 1

(2) p? = PT‘OD(NB_i > 0) = PFOD(X_;B + e > 0)
1

The error term £ will be normally distributed (yiven Xj) and it is
straightforward Lo Show that

(3) Prop(X's + c > 0) = Probe. > - x'B) = F(x.8%)
i i i 1

where 8* 1is the vector B normalized by ¢2: and F(:) 1S the cumulative
normal distribution function:

. xi8* 1
(4) F(X§B") = ;e exp(-V2/2) dvy

-0

50

~d
cz



Thus, we can define PH to be such that
i

(5) P? = F(X;B*)

An estimate of the vector g* (referred to hereinafter as simply B) in
(5) can be obtained by the maximum-1ikelihood technique using a sample of
individual tirms for each of which we have information about the vector Xj
and whether or not the firm participated in the program in question.1

This is accomplished by choosing a 8 to maximize the log of the likeli-
hood function:

(6) L = ZINF(XiB) + ZIn(1-F(X:B1))
ieR icky

Where Ry and R; are sets containing the observations with, respectively,

pH = 1 and pH = ¢
i i

We can use this estimate, call if E, to predict the impact of a change in
one of the X variables upon the probability of participation.

- BP?
1 * . 3
3Xi = F (X{B) Bj, where Xjj is a component of X;.

3.8.2 ~Sample-Selection problems in Estimating the Likelihood
' of Participation Conditional Upon Familiarity

Suppose it is our intention to examine how various characteristics of the
firm and its location will intluence the likelihood that it will participate
in a subsidy program <bout which it has been informed. (Which is what we do
in cliapter 3.)

[t is possible to estimate the probability PH, conditional on familiar-
ity and characteristics Xi’ that a firm will choose to hire a subsidized
worker, and the probability PK, conditional on X§, that it is aware of the
proyram in qguestion using a multivariate probit approach described above.

(7) o= F(xi'BH) 4+ e
i i

(8) K = F(XK'BK) + ek
i i - i

Where all potation is as in 3.8.1.
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Suppose we define Kj=1 to be the event that the ith firm is familiar
with the proyram and K;j=0 be the event that it is not; and let Hj=1 be the
event that it participates and Hj=0 be the event that it does not.  Qur
stated intention in chapter 3 is to estimate the probability of participation
given familiarity with the program in guestion. Rather than estimate equation
{7), we want to estimate

(9) P = brob (Hi=1iKj=1) = F(xI 8HiKi = 1) + &

We can estimate BH in (9) by using a probit model on a sample which
only includes firms which were familiar with the program in yuestion (those
for whicn K = 1). Since only firms which are familiar with the program are
part of the sample which estimates (9), the probability of participation is
estimated on a censored sample. This raises the possibility that sample-
selection-bias problems will emerge if th:ce are unobservable factors which
jointly intluence both knowledge of and participation in employment subsidy
proyrams. ‘ :

To see this, suppose that there exist unobservahle factors which intlu-
ence both PH and PK, Because they are unobservable, their effects will be
contined to the error term, implying that el and €3 have a nonzero covari-
ance. For simplicity let's assume that the ‘covariance is positive; that is,
that firmn's which have an unmeasured tendency to be more aware of programs
like these are also more likely to participate in them given tneir level of
knowl edge. ' - :

(10)  Cov (ef, e?) > 0

The estimate of BH, call it @H, is produced using only firms which know
about the program. Firms with positive values of €& dre more likely to know
and theretore more likely to be included in the sample which estimates g,
For any tirm randomly drawn from that sample therefore, E ( Kik = 1) » 0.

But €K and EH are positively correlated. This implies that
i i

(11) E(a?|e§ > 0) >0

H ..
The expected value of ;J is nonzero for firms in the hiring sanple, and
therefore, the estimate 81 is biased. This bias will persist even in very
larye samples.

jo test for tne existence of such unobservable intluences, we need to
discover a component of xK which is a siynificant determinant of knowledge,
PK, but can be expected to nhave no intluence on participation given Kknow-
ledye, pH, Ihis variaple can be included in the equation which estimates
pH " and it it appears to have 4 siynificant ettect we have strony reason to
be suspicious of the existence of some latent variables.
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fo see this, suppuse that there exists some unobservable /i which
positively influences both pH and pK, and some Y;, a component of xK,
which atfects knowledye but has no impact on hiring. For illustration, sup-
pose Yj affects knowledye positively. A tirmm with a low value of Y;
should be less likely to appear in the hiring sample. The presence of such a
firm in that sample in spite of a low Y indicates the existence of some
latent variable which makes knowledge more likely. But this variable also
positively influences the hiring decision. The combination of a low value of
Y and appearance in the participation sample is more likely, therefore, to be
associated with a high value of PH. Thus, Y will have a significant nega-
tive coefticient in equation (9) despite the fact that it should have little
or no influence on P, A result that would calm our fears about latent
influences and the attendant selection bias, would be a coefficient of Y in
equation (9) which had a value very close to zero (relative to the other co-
efficients) and had a very small t statistic. If either of these conditions
failed, the test for selection bias in the participation equation would Dbe
regarded as inconclusive.

The procedure descritad above does not constitute a “"test" for selection
bias as we normaily conceive of statistical tests. Indeed, simple procedures
tor testing selectiun bias in the probit framework have yet to be developed.
[t is.usetul, theretore, to have an alternative indicator of the presence of
selection bids in this type of model. A second approach to this problem is
described below.

From elenentary probability theory, we cdan see that, given a vector oV
firmm characteristics Xj, the probability that the ith firm will partici-
pate in a given program is such that

(12) Prob (Hij=1|Xj) = Prob (Hj=1'Kj=1,Xj)*Prob{Kij=1|Xj)

Suppose we let the vector Xj contain both X1 and XH that is, all vari-
ables affecting either knowledge or participation- g1ven knowledge. We can
then estimate a reduced form probability of participation, conditional on X,
for all firms, (That is, we can estimate the left hand-side of (12). The
predicted, ﬁH, from this estimation gives a consistent estimate of the pro-
pability that a randomly selected firm will participate in the program. If we
aiso estimate the probability of knowledge, ﬁK, for all firms, we can use
equation (12) to ygive a consistent estimate of the conditional probability of
participation, P% . From (13) we can see that

(13) PUH = i/ pK
1 1 1

An alternative estimator of PYH | and one which will reveal structural
relat1onsh1ps between pLH and X for participating firms, is that predicted
pbH which results from a probit model of Prob g$1~1|K=1,X1). That is,
we ‘can produce another estimate of ﬁLH, call it p , from predicting par-
ticipation for those firms, and only those firms, 'which were familiar with
the proyram. (This 1is the model of interest to us in this chapter.) [t



cloction bias is a sarious problem in the estimation of Prob(Hj=1{K=1,Xj)
tnen we should observe substantial differences between the alternative
estimates pCH and PCH' for tnose firms familiar with tne program (pCH'
does not exist for the unfamiliar firms).

Jo make an alternate "test" for selection bias, estimates of PT, 35,
and Pcﬁ' were made for eacn program. . The ratio of PH to PK was compared
to pLH' for each familiar firm. This allowed us to calculate a mean "per-
cent error" in the estimate of the conditional probability.3

3.8B.3 Predictinyg the Returns to Promotional Effort:
The Correlation Between Predicted Familiarity and
Predicted Participation

Because many firms are slow to discover the existence of employment sub-
sidies, the takeup and therefore the impact of a subsidy in the early periods
of its implementation depends upon the effectiveness of the efforts to inform
employers of its existence. Because these efforts are costly, it is useful to
have intormatio. about the additional participation which is likely to be gen-
erated by additional promotional activity. By estimating both the probability
that a randomly selected firm will know about a program, given a vector of
characteristics XH, and will participate once informed, one can predict
whether the returns to informing firms about the subsidy are increasing or
decreasing in terms of participation.

To see this note that if we can predict P? and PK for any firm if
given Xy, and xh we can estimate the covariance between these predicted
values PH and PK respectively, over a sample of firms (or, normalizing by
their variances, the correlation of pH and Pk) The covariance of predic-
ted values pH and pK is tne expected value of the product of their devia-
tions from their respective means PH and PK.

(13) Cov (PH, BK) = EL(PH-PH) (PK-PK)]

A positive covariance implies tnat when pK is above its mean, PH is expec-
ted to be above its medn and vice versa. That is ,

(15) Cov (PK,PH) > 0 => E[(ﬁ?ﬁH) (ﬁf - PK) > 01> 0

Thus, a positive covariance suggests that firms which were more likely than
average to know about the proygram were more likely than average to partici-
pate. Firms with high PK will be concentrated among the knowledgable group.
Rut high pK implies high pH, The firms in the unknowledgeable group will
have lower PX and PH, ~ Thus a promotional effort which doubles the number
of participating firms shculd less-than-double the number of participant
" firms. This implies that the r2turns o promotion of the program are falling
in terms of .participation raven. A negative covariance (correlation) would
imply that returns are increasing.
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MOlkn o APPENDIX 3B

1. If we let dj of the ith {irm participated and dj=0 if it did not,
the relevant likelihood function for the sampie of firms is:

N i ' d;
L= F(X B)¥[1-F(xX 8)31— i
i=l 1 i
Maximizing the log of this function with respect to B gives asymptotic
efficient estimates of B.
2. 1 am indebted to Gary Chamberlain for suggesting this procedure.

3. Tnis procedure resulted from a discussion with Chris Flinn whom I wish to
thank.
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CHAPTER 4

THE IMPACT Of TARGETED EMPU+“MENT
SCISIDIES ON THE FIRM'S TOTAL %%« DYMENT
John H,., Bishop and Mark Mon.:mi2ry

In this chapter we examine the effect of taryeted ~mployment subsidies--
TJIL, WIM, and CETA-GJT--00 the level of employment o7 firms that use the
subsidy progyrams. The priasary purpose of targoted employment subsidies; is
to chanye who is hired, not to increase the participating firm's total employ-
ment. Nevertheless, theory predicts that targeted subsidies tend to increase
employment tor tw: reesons. First, they lower the marginal costs of certain
types of labor--ta. credit eligible workers. The incentive to expand employ-
ment 1is the yreatest whe: the wages of *these types of workers are a major
share of total costsy or ine firmm is able to easily substitute these workers
for capital or purchasad ipputs. The second effect of targeted employment
subsidies on employment comes through their effect ‘on .cash flow. These sub-
sidies increase the firm's cash flow, so small firms whose expansion has been
constrained by lack of working capital may find that the increase 1n_prdf1ts
generated by the tax credit releases this constraint and allows the firm to
expand. -

Two types of evidence of employment impacts are examined. Section 4.2
reports the responses that were received from employers when they were asked
whether they expanded emnployment because of the programs. Econometric esti-
mates of the impact of the subsidy programs on participating firms' employ-
ment growth are presented in section 4.3 and 4.4. First, however, the reader
must be warned against overinterpreting the results of the analysis to fol-
Tow.

4.1 A Warning Adainst the Fallacy of Composition

Before beyinniny, it is important to warn the reader against the tempta-
tion of adding together the measured program impacts from participating firms
and treating that number as the measure of the impact of the program on the
economy's employment level. Tne general equilibrium effects of such a program
cannot be calculated in so simple a manner, Finding that the subsidy has
caused participating firms to expand 1is neither a necessary nor sufficient
condition for concluding that the program is5 successtully stimulating total
employment 1in the economy, It is’ not a sufficient condition because firms
compete 1in both product and labor markets so an expansion by o2 firm ma)
. cause a contraction by another. Firms also buy products and services *-om one
another so an expansion by one firm may also generate extra emplc.:uent at
other firms by increasiny demand for their pruducts or services. We suspect
the first of these effects outweiyhs the second. It is not a necessary con-
dition because taryeted employment subsidies do not have *o increase the em.-
ployment of participating firms to increase total employment in the economy,
Their primary purpose is to induce employers (a) to hire workers with less
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skill and experierce tnan they would without the incentive and (p) to provide
the more intensive traininyg these new Nires require, Even iT the firm does
not. increase its employment, total employment in all firms may expand 1f the
disadvantaged worker who 1S hired because of the subsidy would not have been
able to get a job without its help (because of the minimun wage or some other
imperfection in the mdrket) and the less disadvantaged worker wno is displaced
does find another job because he/she is part of a labor markzt in which waye
rates adjust up znd down tu eguilibrate demand an¢ supply (Johnson 1951).

With these caveats understood we will now turn to the evidence. We will
first discuss tne @nployer responses tu a direct guestion about whether they
increased employment because ot the subsidies. 'le 3.;so nave data on actual
gimp loyment growth rates for difterent time periods: July through December
1479 and December 1979 until tre interview date. Since v measures of subsidy
usaye dre dvailable for 1980 the specitication of the models varies with tne
time period ot the dependent varidble,

4.2 [ncreases 1n kmployment Reported to be 5Sudsidy Induced

The EQPP/TJIC survey asked employers reporting that they hired subsidized
enployees, "Did participation in the progran we Just talked about influence
this establishment to expand total employment by more than might otherwise
have been done?" [f they responded “yes,” tney were then asked, "Approximate-
ly how many additional employees were hired that wouldn't have been hired
otherwise?" In this section we analyze the responses to these two questions,

Before undertaking this analysis, however, we wart to caution the reader
auiinst taking the answers to these questions too literaliy. We anticipate
that thie respunses to these yuestions will be biased toward zero or no effect,
There are a number of reasons for thais expectation. Many survey respondents
were not owners of tnhe firms and thus were not tne people who decided whether
total employment was to contract or expand. Despite this, che question elic-
ited only one dun't know. We suspect that to many respondents, "nv" meant
“no, not to my knowledye." Secondly, even when the respondent was the owner,
that individual may not have realized the influence a subsidy progran was
naving on decisions. Tax credits and payments for CETA-GJT contracls increase
a firm's cash flc- 't is not hard tu see how improved casn flow could cause a
firm to expand withoul Che owner realizing how much of that improvement is due
to a wage subsidy scheme. When budyeting for a bid on a construction con-
tract, d tirm might take dnticivated tax credits into account and thus be more
likely to win tne contract, Nevertheless, respondents would quite rightily
respoind to our yuestion by Saying, "no, we e«pdided ewpioyment DecCduSe We won
tne contrdct.”

Jt is for reasons such as tnis that econonists always pretfer to judge the
impact=of a policy by makinyg inferences from oLservation ot behavior rather
thdan by dskiny decision umakers why they did whdl they did. The cldssic exam-
ple of how misieading answers to why questions can be is the surveys conducted
dbout business investment decisions. Almost all respondents reperted that
interest ra.=s are neves decisive (MWhite 1958).  Despite that, econometric
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worx On investment con.istently obtains statistically significant coefficients
0 the interest rate or cost of capital variables containing it.

With these caveats understood, we can now erenine our data on sub3idy-
induced increases in employment. A total ot 313 firms received subsidies from
one of the three proyrams. tiyhty-three firms responded that they were influ-

nced to expdnd total employment, ! », three did not know how many extra
workers were hired, and four said n workers were hired. Thus, seventy-
nmine establishments, 25 percent o. receiving subsidy, reported an in-
credse in employnent due to the sub. . More relevarit is the ratio of the

tota! incredse in employment tu tne total nunbers subsidized, which s 20.2
percant,

Stould 2u.2 percent be considered ygratifyingiy large or disappuintingly
saall? Comparisons with other surveys and other questions may help tne reader
wak2 tR1S judyement, In the classic Uxtord Economist's Research Group Survey
about iavestment decisions, tor instance, only 25 percent of the firms said
the Cost of capital was 4 tactor in investment decisions (White 1966). In a
1949 Meraw-Hill survey of large firms, only 7 percent said that a one-third
docreate in the cost of equity capital would induce them to expand capital
inya2stments., Note that a findiny thdat the incredase in employment induced by a
subsidy ot 20 percent ot the total nunber of subsidized workers is a much
strunger result tnan a finding that 20 percent of the firns were "influenced"
by a subsidy or that 20 percent did increase employment somewhat. Considering
ali of tne above, it is the author's opinion that 20.2 percent is remarkably
high.

In table 4.1 we exanine how tne net employment ratio varies with the
characteristics of the firmn. The ratio was 37 percent when the firm received
orly the WIN tax credit, lo percent for CETA-OJT alone, and 22 percent for
recipients of TJTC alovne. Firms that combined WIN witu CETA had a net employ-
ment ratio ot 13 percent, and firms that combined TJTC with oine other scheme
had a ratio of 18 percent. Firms that useu all three subsidy schemes simulta-
neously had a net employnent ratio ot 26 percent. These firms were also the
heaviest users of subsidy schemes, empioying an average of 22.6 subsidized
workers or 5 percent ot their total employnent.

Table 4.1 also allows us tu examine the relationship petween establish-
ment size, industry, and the net employment ratin. Care must be taken in
interpreting-this raw data, fe. one large user of supsidy programs can domi-
nate d particuiar ratio. Tins is less of da problem for small establishuments
and tor ingustries domindted by small firms. The data seew to indicate thai
simall establishments dand industries, swech as wholesaling, protessiond! ser-
vices, and retailing other than restaurants that are predomindantly swall
tirms, nave the highest net employment rdtio.

4.3 July to December 1979 tmpioyment Chdnge

mis section contdins the results of regression experime relating em-
ployment growth between Juiy and December 1979 to the level o c¢omhined usaye

At
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TABLE 4.1
RAT IO OF HIPORTEU INDUCEU INCPRLASE 1 EMPLOYMENT TO SUBSIDIZED EMPLOYMENT
Subsldy Program Empioyees In Establishment Industry
TJTC only ' 222 1-4 44% Construction 125
WiN only < 37 5-19 3 L~w Wage Manufacturing "
CETA-OJT 16 20-49 7 Mining, Transporiation,
Utititles, and High Wege
Manufacturing 10
WIN & COTA-OJT \ 50-199 15 Whotesale S6
TJTC & one other 18 20)~-500 3] Retall 28
All three 26 200+ | 4 Eatlng and Drinking 15
Finence 1
Parsonal, Buslness, and
Fopalr Services 18
Professional Services 25
Full Sample 20.2% Fut! Semple 20.2% Futl Sample 20.2%

st CETA, WIN, and TJTC in 1979, and to the change in level of usage from 1978
r0 1979. We would have preferred, of course, co study employment change over
the twelve-month pericd from December 1978 to December 1979.  The necessary
retrospective question was not asked, however. The change was normalized by
trie average of the employnent levels at the endpoints (and convested te a per-
cent). Uivision by the average level of employment has the advantage of con-
straining the proportionate chinge to between plus and minus two, a useful
restriction when dealing with very small firms.

The impacts of two aspects of tirm usage of the programs upon employment
growtnh were considered. The change in employment was related respectively to

the percentaye of subsidized employees in the firm's labor furce (again, a
y Y

percentagye of the averaye of the endpoints) and to the change in that vercent-
ace frun 1978 to 1979,

Theory tells us that the level of a subsidy influences the equi!ingiun
level of a firm's employment.  Tnhis. implies that our dependent variagle--
change in employment at a firm--should respond to changes in the number of
subsidized workers available to and hired by the firm,  Measurinyg this change
in subsidized hiriny was rnot easy, however, for tie level of subsidized en-
ployment was asked tor only the most recent year ¢f participation. The proce-
dure for measuring chdange in tne face of “this difficulty is described 1in
Appendix B.

b6
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he empirical analysis ot the employment imvact was conuucted on a sample
of tirms, which were divided into size classes. There were several redsons
tor tms. First, the earliier resuits indicated that simaller firms were less
likely to be aware uf a yiven subsidy progyram and less likely to pdarticipate
when they were aware, The lack ot awareness on the part of small firms sug-
yests that the impact of tne progrdaw on small firms is of particular interest
pecause <uch a relatively nigh proportion of these firms did not know dbout
the programs, a larue potential employnent impact in this segment of the busi-
ness cummunity could be lying dormant,

A secund redson for dividing the sample into size classes is the expected
relationsnip between the standard error from the reyression and the size of
tne firm. The variance of the percentage chanye in ewployment shouid be
gyreater tor small, particularly, very small, firmns. It 1s unlikely that this
relationship is smouthly related to firm size, however. Preliminary redres.-
sions using the entire sample of firms yielded only weuk evidence of a rela-
tionsnip between the variance of the error and a variety of transformations of
size. :

Tables 4.2, and 4.3 present preliminary results of regressions of ewrplcy-
ment yrowth between July and December 1979 on a vector of firm characteris-
tics, including the variables for the level and the change in the number of
subsidized new hires, The overall sample was that subset of tne firms 10 the
survey which answered all of the relevant questions. The firms were then
segregated 1nto size classes as indicated. Definitions of the variables used
are provided in Appendix B. Because the growth of employment 1s expectad to
attect the hiriny of subsidized workers, however, it is necessary to eliminate
the endoyeneity ot the usaye variables by estimating the model using Lwe Staue
least squares.

fable 4.2 presents preliminary results Ladt compare OLS and 2SLS tmpact
coeftiicients tor three difterent models. iModel 1 specities the July-Decembe:
changa in employment as respondiny to the level of subsidized ewployment “n
1979. Model ¢ specifies it to be a function of ovur estimate of tha growto of
subsidized hiring in the tirm 1979 over 19/78.. Model 3 enters both variaries
1nto the equation, Models 2 and 3 are our preterred models. Since the wepen-

dent varidble (change in eaployment) dand the subsidy variable dre notmziized
by the salle vdriable (the dverage ot July dnd December employment), the Co-
efficients reported in tab e 4.2 can be interpreted as estimates of the net

employment ratio--the ratio ot induced cnange in employment to total subsi-
dized employment. These coefficients are downward-biased estinates of this
ratio, huwever., ne key subsidy varidble is year-to-year growtn of subsidy
usage, 197y niinus 1978. TIne dependent variable is change in employment uver a
5.3 monun period at the end of 1979. Part of the respunse to the year-tu-year
growth of tne subsidy programs might already have taken place by July 1, 1979,
and therefore would not be counted in our Tmpact estimates. In the OL» 2qua-
tions, errors 1n measurement of the change 1n subsidized worker variable are a
furtner source ot downward bias 1n our estimates, )

Witn these c<dveats in mind, let us examine the results.,  Fitfteen of the
sixteen coetticients on change in subsidized easployment dre positive, Ten of

b/

Co
C



O

ERIC

Aruitoxt provided by Eic:

TABLE 4.7

IMPACTS OF SURSIDY PROGAMS ON
JULY=DECEMBER (HANGES IN ZAPLOTMENT

Esvan' Ishment Size

- i 6=. ) 21=100 10C+
Ordlnary Least Square Models
Mode ! 1-~% Subslidlzed -.05 (1.09) .03 (.20) Y {1.69) 227 O L28)
Mode | 2:¥Change ¢ Subslidized 01 0 33) 02 (.21) 047 (2.35) .24 ( 04)
Mode | 3--% Subsldlzed -.82 (1.54) .03 (.15) 03 (10 24 ( .18)
Change ¥ Subsidlzed 0% (1.13) 01 (.03) .67 (1.61) -.01 ( 01X
Two Stage Least Square Models
Mode | 1--% Subsidized -3 C 79 1o (.51) .91 (1.2D) .25 19)
Model 2--Change § Subs!dized .20 (1.34) .05 (.58) 1.34 ( .61) .81 ( .36)
Mode| 3--% Subsldpzed -.10 ( .65) .18 (.56) .85 (1.09) -.58 ( .24)
ChangeA%:Subsldlzed L9 (1.275 14 (.23) .76 (.33) 1.74 € .39)
Number of Establishments : 1545 . 1578 1228 . 472

+ statistlcs are in parentheses.
* signiflcant at .05 lavel on one tall fest.

“* slgnificant ~t .025 lovel on ona tall test.

the sixteen coefticients on 1979 levels of subsidized employment are phsitive.
Only two coefficients, however, are statistically significant at the % ercent
level or better on a one tali test. The ostimated coefficients suygest cthat
establ ishments with fewer than twenty employees are less responsive than
laryer establishment. In the preterred (#2) 2SLS model, the impact coeftici-
ent is .2 for estaplishments with five or fewer employees and .048 for those
witn six to twenty employees. The contrast with the laryer companies is dra-
matic where impact coefficients are 1.34 for establ ishments with twenty to one
hundred enployees and .81 where employment is greater than one hundred. Un-
tortundtely, the 2SLS results are rather imprecise, particularly for larger
estdablishnents. In the small establisrments, we may reject the hypothesis
that the net employment ratio is one or greater, but we cannot reject the
hypothesis that it is zero or neyative. For the laryer estab!ishients,
neither of these hypotheses can be rejected.

oY



251.5 REGRESSIONS PREDICTING

TABLE 4.3

PERCENT CHANCE [N EMPLOYMENT AS A FUNCTION OF CHANGE IN SUBSIDY

Employees
1-52 6-20 21-100 100+

Change 1 Subslidlzed 274 (110 048 ( 08) 1.34 ( .61) B11 ( .36)
Log Establlshment Slze - 004 (.21 =.913 ( .46) 2.87 (1.63) - 1.567 ( .91)
Unlonlzed Establishments ( .20) -4.10 (1.18) 05 ( .02) 6.70 (1.87)
Inde Emp. Growth Rate 1979 SLuin (0 .98) .008 ( ,12) - .03t ( .53) - .033 ( .31
Log Labor Market Slze .003 ( .04) -.407 ( .21) 1.24 {( .56) 7.759 (2.25)
Unemp loyment Rate 1979 - .041  (1.20) =129 ( .14) - 1.23 (1.22) . 7133 ( .46)
Industry Variables

Construction = W3B7 (2.46) - 7.399 (2.07) -12.7 (3.40) 617 ( W11)
Finance Services - 100 (.79 5.13  (1.73) .228 ( .08) 4.880 (1.36)
#holesale, Retall - 118 ( .9%5) 4.54 (1.65) 2.41 ( .88) 5.426 (1.49)
Transportation, Communlcation  =2.32 (1.18) 9.76  (2.11) 5.0 (1.12) - 2,129 ( .37)
Motor Vehlcle Sales 121 (.51 - 178 ( .03 ~ 7.6 (1.90)

Hotels - 847 (3.72) ~14.68 (2.33) -14.5 (2.68) - 9.168 {..04)
Amusement 880 (2.57) 2.67 ( .41) -11.07 (1.49)

- 0ll, Gas Productlon 1.347  (2.57) .05 ( .00) - 3.13 (.37 9,341 ( .83)
Lumber - 431 (2.61) .21 (3.07) - 4.15 ( .92) -11.060 (i.45)
Locatlon Varlables
Gulf L1010 (.87 3.03 (1.02) - .09 ( .03) 12.87 (2.80)
San Antonlo 187 (1.12) .63 (2.51) ~ 2.3 ( .58) - .220 ( .04)
WashIngton 220 .90) 3.45 ( .51) 7ol ( .92) 10.567 ( .88)
Appalachla .382  (1.50) - .39 ( .05) 7.04 ( .87) 26,241 (-
Cotorado 047 { +19) .£45 { .08) - 1.79 ( .24) - .546 (
Wls:.onsin w112 (0 W53) - 6.6a4 (1.16) 5.47 ( .86) 22,79 7.7
Missourl - .004 - ( .02) 5.75 ( .76) - 1.02 « .12) 21,172 i »
Birmingham 093 ( .58) 7.61  (1.91) .90 ( .24) - 2,183 ( .

y .007 .60 .21 .80
R .038 .0 .039 .078
Oe 1.01 29.3 27.2 26,02

3The 1-5 employea fl-m models predict the

absolute changa [n employment.

4.4 Employment Change in 1980

In this subsec.ion we examnine the impact of knowledye and previgus use of
targeted employment subsidies on empioyment change between the December 1979
reference date ana the date of the

completed in April
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interview.
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hired subsidy-eligible workers in 1980 or how many such workers they hired
in 1980: Consequently, the imodels to be estimated address difiuient issues
rnan those examined in the previoys section. The issues to be addressed are
(a) what is the impact of knowledge of the existence of these programs on
employment ygrowth and (b) what i, the impact of 1979 usage of these subsidy
programs on the yrowth of employnent.

Controlling on the previous use vt these programs, we would expect fa-
miliarity with the programs to tend to increase the establishment's growth.
e impact of rrevious use of these programs is captured by entering four
separate variables into the rodel : used TJTC in 1979, used WIN in 1979, used
CETA-UJT in 1979, and total subsidized employment in 1979. Certainly the 1979
users of the subsidies are more likely than other firms to use subsidies again
in 1980. Since employment growth 1is the dependent variable, the 1important
iss .o is whether they are likely to 1ncrease their level of usage stiil fur-
tner. The principle of regression toward the mean predicts that they will
become smaller users over time and that, therefore, the impact of previous use
variables should be negative. There are, however, special circumstances that
may operate in the opposite direction. Tax credit eligible employaes hired in
1979 who remained with the fimn in 1930 made tneir employer eligible for a
larger tax credit. The TJ  progran began in the summer of 1979 and was grow-
ing throughout the period. It mdy be that the 1979 users of TJTC were des-
tined to become even bigger users in 1980.

The coetficients on the reievant variables are presented in table 4.4.
The hypothesis that the inclusiun of the eight variables describing the sub-
sidy programs did not coatribute to explanatory power of the regressicn was
tested using an F test. This hypotnesis was rejected for estabiishinents with
five or fewer employees enc for establishments with six to twenty employees.
The small sample of large (100+ employees) establishments makes the results
for this group unreliable so we will focus on the results for the other em-
ployers. The number of subsidized employees in 1979 had a consistently nega-
tive (two of tnree significantly s¢) impaci on the 1980 rate of employment
growth, '

The coetficients on the dumay for 1979 ucage of TJTC were positive, and
two of them were significant, (n the stratum for establishments with six to
twenty employees, the coefficients on 1979 WIN and CETA usage dummies were
positive and statistically siynificant. In the other strata tiese coeffici-
ents were close to zero. These results suggest that the fi-m5 that were the
biy users of the programs in 1979 became smaller users in 1920, and therefore,
contracted in size. They also suggest that tie token participants ot 1979
tended to become bigger users in 1980 and, therefore, grew more rapidly than
tirms that were and remained unaware of tne proyranm. Ihe majority of the
coetticients for the bFnowledye dunmies are positive as predicted but none are
siyniricant,

Toward the bottom of table 4.4 we present sumnary calculations ot the
impact of previous use and knowledje of thnese programs on employment growtn
during tne tirst six months of 1980. The percent of 1979 employment that was
subsidized is yiven in row 1. Row 2 presents the summed impact of the four

/U



TABLE 4.4

IMPACT OF 1979 TARGETED SUBSIDY L2 AND KNOWLEDGE ON
PERCENT EPLOYMENT GROWTH AFTER DECEMBER 1979

Establlshment Slze

1-5 6-20 21-100 100+
Previous Use Varlable
Used TJTC In 1979 .84 ( .22) 18.70 (2.28) 10.00 (1.54) 50 ( ,10)
Used WIN In %79 - .21 € L40) 32,00 (3.03) - 1.00 ( .16) - 4,60 ( ,72)
Used CETA In 1979 ~ .06 ( ,29) 9.30 (1.89) 50 ( .13) .10 ( .02)
Total Subs!idired Emptoymert In 1979 - .13 (1.20) - .63 (3.27) - .39 (1.78) 39 (.57)
Know ledge Variables
Knew of TJTC In Sept. 1979 .20 11.64) - 3.80 (1.24) S0 .26) 50 ( .18)
Learned of TJTC after Sept. 1979 -~ .18 (1.47) - .40 ( .13) 2.00 (1.00) - 4,40 (1.52)
Knew of WIN In Se;:t. 1379 elew (30) 2;00 ( .91) «20 (0.90) 2.55 (1.00)
Learned of WIN after Sapt. 1979 .08 ( .08) - 1.31 ( .48) 2.90 (1,04) - 3,40 ( .97)
F for Inclusion of Subsldy
f'rogram variabies 1.91 2,27 N:D! .86

R - Squared .10 13 .10 o7
Standard Error of the Regressions 1.06 30.0 27.9 22.8
Number of Observatlons : 1343 1578 1er 472
1. Percent of Total 1979 Employment

Subsid]zed fMean In Sample) 54328 1.30% .68% .45%
2. 1980 Impact of Prevlous Use - 38% .14% .08% .049%
3. 1980 Impact of Knowledge .51% - ,10% A% - .045%
4, Total 1980 Impact .14 .C4% 563 .004%
5. Ratlo of 1980 {nduced Growth to

Sutsidlzed Empltoyment in 1979 .04 03 .82 : .01

t ratlos arv In parenthesls to rns right of the coefficlent.
/1 .
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previous use variables on 1980 yrowth. Row 3 presents the summed 1mpact of
the four knowledge variables and row 4 the impact of both previous use and
knowledye toygether,

They are obtained by multiplying the means of each variable by its co-
efficient and addiny. For example, because some firms had obtained subsidies
in 1979, the average yrowth rate of all of the finus with one to five employ-
ees in our sample was .38 of a percentage point lower than it would otherwise
have been. (In other words, because of regression to the mean, some of the
tirms that expanded in 1979 because of the subsidy contracted 1in 1980.) We
also calculate that because the firms that knew about the subsidy programs
seem to have yrown more rapidly as a result, the average growth rate of all
finms in this class was .51 of a percentage point higher. The net impact of
both toygether is a small, .14 of a percentaye point, increase in average
employment. An impression of how small is obtained by compariny these esti-
mates of percentage changes in employment because of previous use and Kknow-
ledge tu the level of subsidy in 1979, 3.32 percent (see row 1). The ratio is
.U4. The ratio of subsidy induced 1980 empioyment growth to 1979 subsidy
receipt is also close to zero for thne companies with six to twenty employees
and over one hundred employees. The most notable thing about these estimates
is not their small size but the fact tney are not negative. They imply that
any gains in employment induced by 1979 participation in subsidy programs were
maintained during the first five months of 1980.

The net impact of previous use and knowledge together is of significant
size only in the twenty-one to one hundred employee company stratum. The
knowledge coefficients are positive as hypothesized. Tne coefficients imply
that learning about TJTC after September 1979 increased summer 1980 empioyment
by 2 percent and learning about WIN after September ipcreased summer 1980
employment by 2.9 percent. These effects outweigh negative eftect of previous
use, For companies with twenty-one fo one hundred employees tiie combined
impact of previous use and knowiedge seews to have been to increase employment
in the sample by roughly .5 percent.

4.5 Sumnary

This chapter has examined the avaiizdle evidence on tne impact of the
targeted private sector employment subsidy programs, TJTC, WIN, and CETA-UJT,
on the total employment of participating firms. We found that when employers
were asked what impact tiesr programs nad upon their employment levels, 25
percent of our respondents reported that they had increased employment. The
size of tne reported employment increase was roughiy one-fifth of the number
of subsidized workers hired. '

The econometric estimates of the impact of these subsidy programs are
even more favorable. About three quarters of all private wage and salary em-
ployment is in establishments with twenty or more employees. Only a slightly
smaller proportion (70 percent) of all subsidized employees work in establish-
ments that.have more than twenty employees. In these establishments our pre-
ferred model 2 (the 2SLS change 1in percent subsidized model) obtains point
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estimates of the itwmpact ot hiring subsidized workers that imply {hdt extra
subsidized employees produce an approximately one tor one increase in the es-
tablistument's total employment. The ordinary least squares estimates of the
same model also imply a laryge impact: the change in employment per subsidized
worker was .o4 for establishments with twenty-one to one hundred employees and
.235 for establishments ot gredter than one hundred’employees.

.These OLS and 2SLS resul ire our best point estimates of the impact of
the subsidy prograns on the loyment levels of the subsidized firms, We
have arqgued that if anythinc ' are biased down because they cover only the
final five and a half months 1979, The analysis of 1980 employment yrowth

suggests that there was no tenuency for these 1979 gains to be lost in 1980.
The problem with these results, however, 1is that the confidence intervals.
(especially those that use two stage least squares) of these point estimates
are very wide. In the 2SLS models the hypothesis of no subsidy proyram impact
cannot be rejected., In the OLS models we may reject the hypothesis of no im-
pact only tor tne twenty-one to one hundred emplosee establishments. As a
result we cannot draw conclusions from this analysis with any great confi-
dence. Unless the true :mpacts had been unreasonably large, there was no way
our data set with its -.all number of participating firms could have produced
an estimate of subsidy impacts on the employment that was significantly dif-
ferent from zero. All we can say is that the sul ay programs seemed to be
having a significant impact on the employment of participating establishiments
with more than twenty employees in 1979, but that these results could have
peen a statistical fluke. There are also other reasons for treating these
findings with caution. It is the long term impacts of these programs that
matter but only short term (5.5 montn) impacts were nmodeled and the major
proyrzi teing examined, [JdT7C, had only just gotten underway. Finally, the
reader is asked to remember the point male in Section 4.1: the general equi-
{ibrium impact of these proyrams can be uite different from their impact on
participating tirms.
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APPENDIX 4A

Derivation of A Subsidized Employment

Definition of A% SUBSIDIZED

The change in the percentage of a firn's employees who were subsidized
under CETA, WIN or TJTC from 1978 to 1979 was estimated in accordance with the
fullowing schedule. :

1. 0 If the firm nired no subsidized workers in 1978
or 1979

2. - % Subsidized If the fimm hired in 1978 but not 1979

3.+ % Subsidized It the firm hired in 1979 but nut 19738

4. Tf%%% Subsidization If the tirm hired in both 1979 and 1980

The coefficient of % Subsidization under case 4 was calculated by estima-
ting the effect of 1978 participation in one of the programs upon the log of %
subsidization. Using a sample of firms which received a subsidy for a worker
hired through WIN and/or CETA 1n 1979, or through TJTC, the log of the per-
centage of a firm's (full-time equivaltent) labor force which is subsidized was
regressed on a vector of firm characteristics and a dummy for firm participa-
ti . n 1978, The coefficient of the dummy for particiaption in 1978 was .498
implying that the expectation of the log of % Subsidized Hiring, conditional
on X, was 65% larger Sf the firm had hired subsidized workers in the previous
year. Therefore the increase in the number of subsidized workers, % SUPSI-
DIZED (79) - % SUBSIDIZED (78), was equal to

(L - 1 x % SUBSIDIZED (79), or _-045 « (% SUBSIDIZED (79)),
7645 1.645

Estimation of tie Coefficient on Participation in 1978

In culculating the increase 1in subsidized hiriny, we have predicted the
impact of participztion in one year upon the level of hiring in the following
year tor those firmo, and only those firms, who participated in the former pe-
riod. When attempting to identitfy this relationship, we need to allow for the
tact that censorship of a random sample of tirms into a subsample of those who
participated in the proyrams in question may introduce a4 sample-selection
bias.

~ The censored sample problem is well documented in the econometric 1-ter-

ature. Followinyg Heckman (1976), suppose that it is our intention to relate
" gubsidized hiring, S;, for the ith fipm, to a vector of firm characteris-
tics Xj. That is, assuming a linear relationship, w= want to find the B
vector that satisfies
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(AL1) S5 = XiB + U

for alt 1 such that S5 > 0 (where all notation is standard). If the rela-
tionship between 5; and X; is as in (A.1) we can only observe $; for
thuse tirms such that S > 0. The population regression of (A.1) is

(A.2)  E(SilXy) = xB
Uur interest is in estimatiny
(A.3)  E(SjIXy, S§20) = XyB + E(YU;]5i>0)

This appedrs to be the truncated dependent variabie problem descrived by Tobin
(1958), in which the expectation of the error cannot, in general, be assumed
¢o equal zero, If, however, there are characteristics of the firm which in-
tluence whether or not the firm participated but not the level of hiring given
participation, it 1is more useful to view our problem as consisting of twu
aspects of firm behavior: (a) the participation decision, and (b) hiring con-
ditional on participation. We miyht, for example, let Y;j be (to use the
standard .metaphor) the "intensity" of the firm's desire to participate in the
government proygram in question. We observe Sj only when Yj crosses some
threshold; assumed without loss of yenerality to be zero. The formulation of
the prublem then becomes one in which (changing notation slightly)

[

(A.4) S X1iBy + Uyj

il

(ALE Yy = YpiBy + Upj

We hope to estimate the reygression formulation
E(Si[Xi» Y420) = XpiBy + E(U1]U»>0)

or
(Aao)  E(SiIXy, Y§20) = XpiBp + E(Ug71Upi>-Xpi8y)

In yeneral the covariance between U; and U, will be nonzero (in the
simple truncation case Uy and Uy are identical) and the second term on tne
right hend side of (A.6) will not pe zero. Furthermore, if X, and Xj are
related (and Y, almost certainly contains elements of Ay in our case} the
error term associaied with a simple regression of 5§ “n Xyj for all parti-
pating firms will be correidated with Xy. The coefficients of X; resulting
from thet regression experiment will, therefore, be biased. Heckman (1980),
shows -that this can be viewed as an omitted variable problem which could be
solved if we could estimate tne conditional mean of Uy in (A.6).

[t has been shown in the literature (Heckman (1976), that the reyressi.n
function needed to estimate A.6 is actually

(A7) E(SiiX, Yi20) = XpiBp +  ©12 i + Vpj
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where Oj, 1is the covariance of U and Up, opp is the variance of U,
and j is a correction term such that

F(~XpiB/V023 )
(A.8) Ai = — et e
1 - F(-XpiBp/ Y722))
where f(.) and F(.) are the probability density function and the cumulative

distribution function, respectively, of the standard normal distribution. The
error term Vi; in equation (A.7) has the properties

E(vyi) = 0 and \
t(Vllz) = 011 [(1—P2) + P2(1 + 'x21UZA1 -\A12)]
VG2 \
where = 019 E
T |

[t can be seen that the denominator of (A.8) is the-probability that Y
> : that is, the probability that the ith firm| has participated in a sub-
sidy rogranm, [t is ,ossible to estimate "x‘182 and thus }j, usiny a

/022
probit model of firm participat on in the proyrams. = The estimated Ay term
can be substituted into equation (A.7), which is tHen estimated by regression.

In this paper a maximum-likelihood probit mod 1 was used to estimate Aj
for each firm in the sample which received a subsi y for at least one worker
in 1979. The correction term was then substituted ipto an equation which pre-
dicted subsidized hiring for those firms part1c1pat1%g in at least one of the
programs. The results from this are reported in Table A-1 equation 1.

Table B-1 reports the OLS results from the regression of the log of the
percent subsidization on a vector of firm characteristic.. Because the ex-
pected value of (V;)¢ in equation (A.7) is not constant, however, it is
necessdary tu correct for heteroskedacity. This was Pccomplished as Heckman
recomnends, by regress1ng the residuals from A.7 onia constant term and the
variaple (" 1iB1ri- 3). to ygenerate the weiyhts \for a weighted least-

/(722 :
syuares regression. A regression ot tne squared residuals from the equation
in Table A-1 on this variable proved, however, to nave extremely low explan-
atory power. (Also because a true )i cannot be observed, which makes the
standard errors incorrect.) Therefore, the ols estimate was used to calculate
the change in subsidized employment,
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TABLE 4.5

Dependent Varlable In(# Subsidized Employees/# FTE Workers)

Model

I ndependent Varlable CLS
Proport ton Minor Ity 014 1.31 )
Proportlon D isadvantaged - 011 = 29)
Log Labor Market Size - .194 JATED
Unuinp i oyed 043 «553)
% Ealoyed LU95 (210, )
b2 “od Growth .280, ( 4.41 )
o G Dummy .3?/6 (  1.02)
rime - 094 (- .25)
A Sk I - 125 (- 52 )
Jnized Estab ! Ishment .87 (- 3.27)
~inlng and Manufacturling - .498 (= 1.70)
Wholesale and Retall 37 (- 1.32)
Flnance and Sefvlces ) - 066 (- .232)
Transportat fon and Communicatlon //’ $222 (= 55
Rel lablo Unsk 11 led Workers Not Avallable L187  ( 1.34)
Midwest - 383 (- .85 )
Southeast ~ .389 (- 1.29)
West - 3271 (- 57 )
Log Establ ishment Slze - L0006 (- 3.52)
Firing rlex - 703 (- 4.86)
40 Hours Full-t lme ~ .255 (= 1.56 )
Participated In 1978 .498 ( 3.39 )
.080 .58 )
Constant 4.15 ( 2.31 )
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2.

7.

'

UnempRate 79:

IndEmpCHG 79-80:

Loy Labor
Market Size:

Unionized
"Establishments:

Abec - July:

|

ACurrent - July:

Industry Dummies

8.

9.
10.

11,

12.

13.

14.

15.

l6.

MIN-MAN:

TRN-GCOM:

WHOL-RET:

FIN-SERV:

OIL-GAS:
LUMBER :
MVManu :
MY Sales:

HOTELS:

APPENDIX 4B

Definitions of Variables

The unemployment rate at the site in 19Y79.

The % change in employment at the national 3-digit
level of the relevant industry from January 1979 -
January 1980.

Logarithm of the number of employed persons in the
site. A proxy for the size of the local labor market.

The percentage of the firm's labor force covered by
collective baryaininyg agreements.

200* (December - July employment)/(December employment
+ July employment)

200% (current employment - July employment)/(current
employment + July employment)

1 it the firm was engaged in manufacturing or mininy,
{ otherwise.

1 if the firm was in transportation or communication.

1 if the firm was engaged in whOlesale or retail
trade, 0 otherwise.

1 if the firn was in ftinance or services, 0 otherwise.

1 if the firm was engaged in the extraction or refine-
ment of o0il or natural gas, 0 otherwise.

1 if the firm was enyaged in the production or sale of
tumber or Tumber products, 0 otherwise.

1 if the firm manufactured motor venicles, 0
otherwise.

1 if the firm was engaged in motor vehicle wholesale
or retail trade,

1 if the firm was a hotel or motel, O otherwise.
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17. AMJSE:

Location Dummies

18. WISCONSIN:

19. Gulf:

20. EASTERN:

21. SAN ANTONIO:

22. COULORADO:

23. BIRMINGHAM:

24. MISSUURI:

2b.  WASHINGTON:

Previous Use of Subsidy

1 it the firm was classified as providing amusements,
or 'was a movie or other kind of theater, 0 otherwise.

1 if the firm was in one of three Wisconsin sites, 0
otherwise. (See list of sites in Appendix 1B.)

1 it the tirm was located along the Gulf coast (in
Florida, Lousiana, Alabama, or Texas; see list of
sites).

1 if the firm was located in 4 counties in Kentucky
and Virginia in which coalmining is dominant, Q0 other-
wise.

1 if the tirm was located in San Antonio, Texas.

1 if the firm was in one of three Colorado sites, 0
otherwise.

1 if the firm was located in Birmingham.

1 if the firm was in one of three Missouri sites, 0
otherwise.

1 if the firm was 1n one of three sites in western
Washington state, 0 otherwise.

Program Variables

26. WIN 78:
27. CETA 78:
28. NJTC:

29. NJTC Frust.:

30. Paper Work:

31. Paper WOFK;D.K.:

1 if the firm received o WIN subsidy in 1978, 0 other-
wise.

1L if the finn received a CETA subsidy 1in 19738, O
otherwise.

L if the firm received a subsidy through NJTC, O
otherwise.

1 if the firm claimed to have increased employment as
a result of NJTC but failed to receive a subsidy
throuyh that program.

How many employee-hours that the firm expected to be
required to apply for a CETA subsidy. 0 if the firm
did not have any expectation (didn't know).

1 if the firm answered "didn't know" how many hours a
CETA application would take.
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CHAPTER 5

THE DESIGN OF EMPLOYMENT SUBSIDIES: THE LESSONS
UF THE UNITED STATES EXPERIENCE
John H. Bishop

The industrialized West is finding it increasinyly difficult to reconciie
the twin objectives of low rates of inflation and low rates of unemployment.
Monetary and fiscal policies seem to be unable to reduce unemploynent below
unacceptably high levels without accelerating an already unacceptably high
rate of inflation. :

Private sector employment and training subsidies have been proposed as a
potentially effective mechanism for dealing with this problem. They lower the
cost of labor and the marginal cost of extra output and thus they should si-
multaneously increase employiment and lower prices. The purpose of this chapter
ter is (a) to summarize what has been learned about the effectiveness of em-
ployment subsidies as a remedy for stagflation and (b) to examine, in the con-
text of this objective, how they are best designed. This chapter reviews all
of the relevant research, not just the material presented in previous chap-
ters.

The United States experience with New Jobs Tax Credits (NJTC), the WIN
Tax Credit, the Targeted Jobs Tax Credit (TJ7C), and CETA on-the-job training
subsidies yields a number of important lessons about how employment subsidies
should be ‘designed. The main body of the chapter describes these programs,
sumnarizes the studies that have been done of their effectiveness, and ex-
plores how the design characteristics of each program influenced its success
or failure. The most successful of the United States employment subsidies,
the New Jobs Tax Credit, is discussed in the first section. The more targeted
programs are discussed in section two. The final section of the chapter ap-
iplies the lessons developed earlier to the desiyn of a prototype employment
I'subsidy.
|
There are at least five questions we would like our review of each of
these programs to answer:

1. Is tnere siygynificant employer participation?

2. Does the subsidy induce the employers who receive it to increase em-
ployment of workers eligible for subsidy?

3. Does total employment in the industry or nation increase? To what
extent does the subsidy of certain workers and firms cause unsubsi-
dized workers and firms to suffer declines in employnent?

4. Does the subsidy produce a reduction in product prices?

5. Do subsidized workers yget higher wages and does this tend to promote
inflationary wage increases?
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The first question is the easiest to study. If a program does not suc-
ceed in attracting siynificant employer interest (this can be either many
employers using the subsidy intermittently or a few employers .using it exten-
sively), it cannot make a major contribution to reducing stagflation. (It
might, however, be effective in helping a limited number of disadvantaged
workers.) The second question can be addressed by comparing employers who
have used tne subsidy to other similar employers who have not. A firding that
the subsidy causes recipient firms tu expand their employment of workers elig-
ible for subsidy does not necessarily imply that total employment is rising,
however. It may only be that eligible workers are being redistributed among
firms. The other three questions are the hardest ones to answer. Answers are
necessary, however, before a definite Jjudgment can be made that employment
subsidies are an effective way of dealing with stagflation. With one excep-
tion, the empirical work on the United States experience does not address the
last three questions. The burgeoning theoretical literature on enpioyment
subsidies has addressed these questions, so this literature is referred to
where appropriate.

5.1 The United States Experience with the New Jobs Tax Credit

Signed into Taw in May 1977, the New Jobs Tax Credit (NJTC) offered firms
a tax credit against corporate or personal income tax liability for expansion
in employment in 1977 or 1978. NJTC was a marginal subsidy of 50 percent of
the increase in an employer's wage base under the Federal Unemployment Tax Act
above 102 percent of the previous year. The scheme was only mildly targeted
but simple enough in administration for employers tc calculate their own elig-
ibility on their tax forms.

Despite the fact that public agencies made very 1ittie cffort to adver-
tise or promote the NJTC and that many small firms had not yet heard of it in
February 1978, use of NJTC was quite extensive. At the end of 1977, its first
year of uperation, $2.3 billion of New Jobs Tax Credits were claimed on a
total of 610,000 tax returns. In 1978 $4.4 billion of credits were claimed on
a total of 1,107,000 tax returns. In 1979, $1.6 billion were claimed on
300,000 returns with tax credits carry-overs or with fiscal years that over-
lapped with 1978. Since the firms' deductions for wages must be reduced by
tne amount of the credit, revenue costs (assuming no direct effects on before
tax profits) were approximately $5.0 billion. While roughly one-third of the
returns claiming a credit were corporate returns, two-tiirds of the dollars
claimed were on these returns. Since the credits due to a partnership or
Subchapter S corporation may show up on more than one individual return, the
total number of businesses claiming the credit is smaller than the number of
tax returns claiming it. Nevertheless, more than 30 percent of the nation's
3.5 million employers claimed the credit in 1978. A lower bound estimate of
the nunber of workers whose employers received subsidy can be obtained by
dividing the dollars of credit claimed by $2,100, the maximum credit an em-
ployer can receive for one worker. This calculation implies that during its
two year period of operation, at least 3.95 million employees were subsidized.
By comparison, total private nonagricultural employment grew 2.8 million 1in
1977 and 3.6 million in 1978.
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5.1.1 The Impact of NJTC on Subsidized Firms

To date, there have been three studies of the New Jobs Tax Credit. Two
nave focused on the differential impact of NJTC on the firms that knew about
it or said they responded. The other studied the credit's impact on total
employment of entire industries and on inflation.

The first study is based on a mail questionnaire survey of a sample of
the membership of tne National Federation for Independent Businesses (NFIB)
(McKevitt 1978). The first survey to ask gquestions about NJTC was conducted
in January 1978. 0f the employers responding, 43 percent knew about NJTC and
1.4 percent reported that the credit had influenced them to nire extra workers
(the number dveraged 2.0 per firm). The April survey found that 51 percent
knew of NJTC's existence and that 2.4 percent had increased hiring by an aver-
age of 2.3 employees as a result.. In the July 1978 survey, 58 percent were
aware of the credit, and 4.1 percent of the firms reported they had increased
hiring as a result. An increase in employment of 2.3 employees by over 4 per-
cent of all employers is not a small response. If -the NFIB survey is repre-
sentative, and otner firms are not hurt by the expansion of subsidized firms,
these responses imply that in the second quarter of 1978 there were more than
300,000 extra jobs directly created as a result of the NJTC at a tax expendi-
ture of roughly $6,500 for each job created.!

The second study (Peﬁloff and Wachter 1980) is based upon a survey con-
ducted by the United States Bureau of the Census. Perloff and Wachter com-
pared rates of employment drowth between 1976 and 1977 for firms that knew
about the credit and those that did not. Holding employment size, class,
region, form of organization, type of industry, and the growth rate of sales
constant, they tound that the employment of firms that had heard of the credit
before February 1978 had grown 3 percent faster. Firms that reported they
nade a conscious effort to expand employment because of the credit grew 10
percent faster tnhan firms that knew about the credit but did not report making
any special eftort. Since firms may learn about the credit because they are
growiny fast, Perloff and Wachter conducted & Wu test for simultaneity and
found themselves unable to reject the hypothesis that knowledge of the credit
was uncorrelated with the error term of the employment change rejression. If
one were to assume that NJTC caused the 3 percent higher yrowth of the small
and medium-sized firms that knew about the credit (about a quarter of total
employment was in these firms) and that the NJTC left the rest of the economy
unatfected, the total number of extra jobs in 1977 would have been roughly
700,000. Tax expenditure per job created would have been $2,000 per job.2

5.1.2 The lmpact of NJTC on Total tmployment

studies like thuse just reviewed are measuring the differential impact of
NJTC across firms, not the net impact of NJTC on a total economy. Since firms
compete with each other in poth labor and product markets, the increases of
enployment in subsidized firms may.cause decreases of employment for their
unsubsidized competitors. Alternatively, an NJTC-induced expansion by one
firm wmay cduse that firm's suppliers to expand as well. The direction of
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NJTC's impact on nonsubsidized firms is uncertain, because it depends upon the
relative size of offsetting effects. We suspect, however, that the first ef-
fect is larger than the second. If so, simple extrapolations from the mea-
sured impact of the credit-on firms to impacts on the economy like those in
previous paragraphs will exaggerate the true impact. Since most of the dis-
placement effects that may bias estimates of net job creation when the firms
are the unit of observation are netted out when the industry is the unit of
observation, studies of NJTC's impact on an entire industry's employment would
seem to be able to resolve this issue.

The tnird study (Bishop 1981) attempted to address the displacement
and inflation effects of the NJTC by examining its impact on two of the
industries--construction and distribution--in which one would expect the lar-
gest response. Nonseasonally adjusted monthly data on employment and total
hours worked in these industries were reyressed on seasonal dummies, trends on
the dummies, and three-year distributed lays of input prices and retail sales
(or construction put in place).. With few exceptions, the lag structures were
freely estimated, with each input price or price ratio being represented by
its contemporaneous value, and by that of each of the previous four quarters
and four nhalf-years. Models were estimated using both ordinary least squares
and two stage least squares.

The NJTC variable was an averaye {over the past six months) of the pro-
portion of firms (weighted by employees) that knew about the credit. It had a
value of .057 in June 1977 and rose at an average rate of .0424 per month,
reaching .343 in January 1978 and .572 in June 1978. Most of the coefficients
on the NJTC variable were positive and significant. Across all of the regres-
sions the average NJTC employment stimulus over the twelve-month period from
mid-1977 to mid-1978 ranged from 150,000 to 670,000 depending on specifica-

~— tion. Hours worked per week declined, so total hours worked rose proportion-

tionately less.

5.1.3 The NJTC's Impact on Price Inflation

Employment subsidies lower both the average and marginal costs of produc-
tion and sales. In competitive industries, output will expand and prices will
fall. Given the waye .level, supply curves of most competitive industries are
quite flat, so it the subsidy does not raise wage rates, the price reduction
should be nearly as large as the downward shift of the supply curve. A margi-
nal employment subsidy such as the NJTC lowers tne marginal costs of existing
firms  and the maryinal and averade costs of new firms by a lot more than it
lowers the average costs of existing firms. Consequently, a marginal subsidy
may induce price reductions in competitive industries that, in the short and

.medium run, are substantially larger than the total dollar amounts of subsidy
paid out.

The unsettled nature of the theory of oligopolistic pricing makes infea-
sible definitive tneoretical predictions of how oligopolistic industries will
respond to marginal employment subsidies. Some theories predict a price
decline tnat is equal to the reduction in average costs of existing firms.
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[f, however, the oligopoly is setting its price just low enough to forestall
or limit entry of new competitors into the industry, their response will
depend on the subsidy's impact on the averayge cost of new entrants. Having a
zero threshold, a new entrant receives subsidy on all workers. Consequently,
a marginal employment subsidy with a fixed threshold that is perceived to be
permanent smould cause the entry forestalling price to decline by the full
amount of its subsidy of marginal costs. A smaller decline will occur if the
threshold is revised in the future, if the subsidy is not viewed as permanrent,
or it, as with the NJTC, limitations are placed on the subsidy that new firms
can receive. Nevertheless, here again theory predicts that the short and
medium run price decline may be substantially larger than subsidy-induced
reduction in the average costs of existing firms.

An examination of the behavior of prices during the NJTC's period of
operation tends to support the hypothesis that a marginal employment subsidy
can temporarily slow inflation. A number of the features of the NJTC--the
$100,000 per firm limitation, subsidizing only the first $4,200 ot wayes, and
its temporary nature--should have focused the subsidy and stimulus to pro-
duction on sectors of the economy with high rates of employee turnover and
large numbers of small and medium-sized firms. The distribution sector--
trucking, wholesale, and retailing--fits this description, so it was hypothe-
sized that NJTC would tend to compress the maryin between retail prices and
manufacturers' prices of finisned comsumer goods. Preliminary support for
this hypothesis is provided by the fact that between May 1977 and June 1978
nonfood comnodity retail prices rose only 4,73 percenl, whilz manufacturers'
prices of nonfood, consumer finished goods were rising 6.56 percent.

The hypothesis was tested econometricly by regressing the monthly rate of
change of retail prices on current and lagged changes in a number of distri-
bution industry cost variables--wage rates, wholesale prices, the rental price
of capital, and excise taxes--the unemployment rate, seasonal dumnies, and
trends on the seasonal dunmies. Coefficients on NJTC were negative and sta-
tistically significant for the nonfood commodities aggregate and for restau-
rant and tavern prices. The size and statistical significance of the NJTC
coefficients were robust for a variety of changes of specification. The five
to seven percent reduction in marginal costs induced by the credit seems by
June 1978 to have lowered prices for nonfood commodities by nearly 2 percent-
age points and for all commnodities by rouyghly 1 percent.

The savings to the consumer from the compression of retail margins seems
on its own to have been rouyhly comparable to the face value of tax credit
claims. Tax credit claims in 1977 were $2.4 billion; the coefticients imply
consumer savings were between $.5 and -$1 billion. 1In 1978, claims were $4.5
billion and consumer savinys were estimated to te petween $3.8 and §7 billion.
If the prices of services dnd some manufacturing ygoods were forced down as
well, the NJTC-induced price reduction during its second year could well have
been twu, three, or four times the size of the tax subsidy. Whil2 this result
is predicted by theory, 1t is nevertheless yuite remarkable that a maryinal
employment subsidy handicapped by a two-year life and limited to $100,000 per
fimnn should have had so ldryge an effect.
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5.1.4 The NJTC's Impact on Wage Intlation

The primary.concern econopists have had about marginal employment subsid-
jes 1s that when labor wmarkets are tight the subsidy may tend to accelerate
the rate of wage increase and thus raise the underlying rate of inflation.
When it was initiated, NJTC was seen as a temporary countercyclical empioyment
stimulus. It was phased out on schedule in December 1978, primarily because
the economy was perceived to be already at the point where further reductions
in unemployment rates would result in acceleratiny wage increases.

Whether enployment subsidies do in fact have an impact on wage rates has
not yet been formally tested. In table 5.1, the annual rates of change of
wage rates for a variety of industries are tabulated for the period May 1975
through April 1980. Waye rates rose more rapidly durina the phase-in period
of the NJTC (May 1977 through December 1978) than .- tile previous years.
During this period, however, unemployment rates were {v.2r than previously,
and the minimum wage was rising wore rapidly, so the increase in the rate of
wayge inflation may have been a response to those phenomena and not a direct
response to .the NJTC. More to the point, however, is what Tooks 1like a
dqeceleration of wage increases in wholesale, retail, construction, and the
total private economy during the phase-out period (December. 1978 to December
1979) when unemploynent remained low. Careful econometrics is required to
sort out all these factors but this cursory examination of the evidesnce

TABLE S.1

ANNUAL RATE OF CHANGE OF WAGE RATES

NJTC NJTC
Phase In Phase Out

5/75-5/76 5/76-5/711 5/11-5/18 12/77-12/178 12/78-12/79 /12/79-4/80

——

Minimum Wage 9.5 0.0 15.2 15.2 9.4 6.9°
wholesale and Retall 5.2 716 8.7 9.8 8.7 6.9
Construction 7.0 4.0 5.9 7.6 6.8 5.3
Services 8.2 6.5 7.1 7.9 8.1 7.0
Manu factur 1 ng? 6.9 9.1 5.2 9.2 9.0 9.7
TJotal Private 8.0 7.4 8.1 9.2 8.1 6.1

Unemp loyment Rate
of 20-64 Males 6.5 5.8 4.8 4.1 4.1 4.8

a Excludes the attacts of overtline and Interindustry shifts.

b Anncai -abr of change for 12/79-12/80.
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certainly provides no evidence that a reduction in unemployment induced by a
marginal employment subsidy is less wage inflationary (as distinct from price
inflationary) than a reduction 1in unemployment engineered by other policy
interventions. Consequently, it would seem prudent either to avoid operating
a maryinal employment subsidy during tight labor markets or to redesign the
scheme So that waye increases are discourayed at the same time that emp]oyment
is stimulated. (Such a redesiyn is described in section 5.3.)

5.2 U.S. Experience with Targeted Prograis

The United States_has experimented with a variety of targeted employment
subsidies. These prograns--WIN tax credit, NAB-JUBS contracts, CETA On-the-
Job Traininyg subsidies, and the Taryeted Jobs Tax Credit--have all been
targeted on highly disadvantaged workers and have as a consequence been quite
complicated to administer. In each of these programs, certification of a
worker's eligibility has required separate application by and certification of
both the worker and the employer. While these programs have helped specific
individuals find jobs and get off welfare, they have not yet achieved signifi-
cant scale and consequently have not had an appreciable impact upon the number
of people on weltfare or the unemployment rate of people in the target group.

5.2.1 NAB-JUBS

The first of the subsidy programs was the National Alliance for Busi-
ness's JUBS proyram contract placements effort in which the government issued
contracts that reimbursed employers for part of the cost of hiriny and train-
ing disadvantaged workers. To qualify for the program a worker had to be 4
high school dropout, less than twenty-two or more than forty-five years old,
handicapped, or in a family with below poverty level income. Contract place-
ments drew from 8,400 in fiscal 1967 to 93,000 in fiscal 1971 and declined
theredatter. Thus at its peak JOBS contracts were subsidizing only one-tenth
of one percent of the nation's workers. Tight budygets were not responsible
for the small scale of the proyram, for the administraters of the proygyrdm were
consistently unable to expend the funds proyrammed for JOBS contracts. In
1969, for instance, only $4Y million of the $2!7 million programned for JUBS
contracts was expended.

Also siynificant is tne fact that only one-third of the employers that
hired JOBS enrollees went to the trouble of establishing a contractual
arrangement and thus received a subsidy for what they were doing. This
reveals that the problem is not just one of employers beiny reluctant to hire
stigmatized individuals. Many employers seemed to find the delays and red
tape of arranying a contract and the potentially qreater vulnerability to
aftirmative action complaints so potentially costly, that they did not apply
for the 50 percent subsidy of the first six months of o worker's wages for
which they were eliyible.
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5.2.2 CETA-0JT

With the reoryanization of manpower services mandated by the Comprehen-
-.siye Employment and Training Act of 1973, the JOBS program evolved into what
is now called CETA On-the-Job Trainjng contracts. The 0JT program has not
developed an effective local constituency because wmany small business people
have an ideological aversion to handouts and because the perceived benefits of
participating are so small. The prime sponsors that were included in the EQPP
Employer Survey seldom wrote contracts for wmore than one or two workers even
when the participating firm was large. Many local prime sponsors choose to
allocate their dollars to classroom training rather than 0JT. Seldom does a
firm receive more than one subsidized worker, and the maximum payment 1S
generally less than 25 percent of a year's wages. Thus, despite congressional
mandates to expand the scale of the program, only 1 percent of the nation's
employers participated during 1979,

5.2.3 The WIN Tax Credit

For nearly ten years, employers that have hired recipients of Aid to
Families with Dependent Children (AFDC) have been eligibie for a tax credit.
Despite increases in the. rate of subsidy from 10 to 20 percent and now to 50
percent and otner liberalization of the terms of the subsidy, claims for WIN
tax credits have remained at a level of only thirty to forty thousand full-
time equivalent workers for a nuniber of years, This implies that less than 5
percent of each year's new WIN registrants, less than 2 percent of adults
receiving AFDC benefits, and less 'than 10 percent of working welfare recipi-
ents have been aided by the WIN tax credit. As with JOBS, only a small pro-
portion of the firms that hire WIN-eligible workers applied for the tax credit
for which they were eliyible. Either the firms did not know they were eligi-
ble, or they found tne paperwork too burdensome and the benefit too small to
warrant applying. Of those firms that received a WIN credit, less than 10
percent attributed their hiring of the WIN enrollee to the credit (Hanermesh
1978). - ’

5.2.4 The Targeted Jobs Tax Credit

Beyinning in 1979 employers outside tne personal service sector have been
able to obtain a tax credit of 50 percent of the first $6,000 of wages per
enployee for the first year of enployment and 25 percent of such wages for the
second year of employment for the hiring of certain categories of workers.
These included high school students in cooperative education programs, econom-
ically disadvantaged youth (eighteen through twenty-four), veterans and ex-
convicts, Supplementary [Security Income and general assistance recipients, and
the handicapped.

It is too early in the life of the proyram to predict what its eventual

scale will be. Already, however, it has surpassed the scale of the JOBS,
CETA-0JT, and WIN credit programs. The program started slow; the cumulative
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total number of certifications was only 13,677 by the end of July 1979. By
fiscal 1981 it had yrown to a point where 400,000 workers were being certified
per year.

TJTC's greater success at obtaininyg employer participation has been due
to three features:

1. [t is an entitlement. Reluctance on the part of local agencies to
administer 1t cannot prevent a persistent employer from obtaining
certification of employees that are eligibie. In fact, ETA's 1979
Study of Early Implementation of TJTC found "tne rather limited
vouchering and certification activity that had taken place by then
was largely in response to employer and applicant inquiries ratner
than active promotion by their staff.,"

Z. At least one target yroup--the Co-op td students--was defined by a
characteristic that does not carry stigma. For this group, student
and employer certification were made into a one-step process and
responsibility was centralized in the hands of a person--the high
school official responsible for Co-op Ed--who was being judged by
school supervisors on the' basis of the number of jobs found for the
target group. As a result, 45 percent of all jobs certified for
TJTC's have been for Co-op Ed students. The 1981 reauthorization oﬁ
TJTC limited the eligibility of Co-op Ed students to those from disp
advantaged families so this comment does not apply to the current
TJTC program,

3. Participation in TJTC requires less paperwork than CETA-0JT or the
JUBS and early WIN proyrams did and requires fewer contacts between
government agencies and the employer.’

Nevertheless, the TJTC # currently helping less than 10 percent of the pool
of young people eligible for the program.3 In contrast, NJTC attracted in
its second year the participation of 50 to 70 percent of all eligible firms.
There are three basic causes of TJTC's low participation rate:

1. Most job seekers and most employers are not aware or are only vaguely
aware of the program. A spring 1980 survey of employers found that
only 17 percent of all employers representing establishments respon-
sible for 33 percent of all employment reported being "familiar" with
TJTC (EOPP Employer Survey). Firms that reported beiny familiar with
the program often knew very little "about it.

2. There is a stigma attached to peiny a member of most of the TJTC's
target yroups. Employers perceive the proyram to be subsidizing
people who do not inake good workers. = This reduces the likelihood
that employers will ask CETA or the employment service to refer
TJTC-eliyible workers to their firm. Furthermore, many applicants
feel that telliny prospective employers of their eligibility for TJTC
may hurt their chances of getting the job.
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3. The complicated rules ot eliyibility means that most employers are
unable to identify who is eligible on their own and that government
- certification of employee eligibility is necessary. This has three
disadvantages: (a) it often forces the firm out of its traditional
recruitment channels; (b) employers fear that it will introduce red
tape into the hiring process or bring about unwelcome government
interterence (the costs of identifying and certifying who is eligible
are thus major deterents to participation); (c) the program's suc-
cess depends upon cooperation between private business men and gov-
ernment bureaucrats. (Most employers are very wary of government
and the attitude of government employees in some parts of the country
reinforces their distrust.)

gur findings in chapter 2 suggest that the first problem can be overcome by
publicity and aggressive promotion of the program. Much greater efforts are
possible in this area, so it is hoped that this problem is temporary.

The other two problems, however, arise from a mismatch between the struc-
ture of the employment subsidy scheme and the recruitiment processes that pre-
dominate in the relevant labor markets. Each month the typical employer is
hiring one employee for every ten already on board (Cohen and Schwartz 1979).
The probability that a new hire will still be with the firm a few months later
is less than 50 percent. As a result, employers try to keep the cost of
searching for new employees to a winimun. Studies of how people have obtained .
their last job find that 35 percent of all jobs were found by applying direct-
ly to the firm without suggestions or referrals and that another 26 percent
were obtained by applying directly to the firm at the suygestion of a friend
or relative (Rosenfeld 1975). Most firms prefer to hire people who are recom-
mended by current employees or who have shown their desire for the job by
personally coming to the establishment and applying. Two-thirds of the em-
ployers in the EUPP Survey had not listed a job with the employment service 1in
the  previous year. As a result, even though 34 -percent of all workers nad
checked witn the employment service during their- last period of job Ssearch,
only 5.1 percent had gotten their jobs through an employment service referral.
Employers prefer intormal recruitment channels because (a) such channels are
faster, (b) employers do not become inundated with job applicants who must be
interviewed, (c) prescreening is possible so the number of applicants wnho are
turned down is minimized, and (d) they can avoid dealing with government.

This preference acts to limit the market penetration of any program for
finding jobs for the disadvantaged that depends upon a labor market interie-
diary--Job Service, or a CETA subcontractor such as the yrban League. Such
~programs can overcome their inherent structural weakness only when unusually
dedicated and competent people are running the labor market intermediary.
With only ordinary leadersnip, such a program is bound to be only partially
successful--helping some of the people who approach the agency for help but
failing to reach most of the eligible population. This structural weakness 1is
exacerbated by the adversarial relationship between government and business.
An ETA study done during the summer ot 1979 found that many employment service
and CETA staff "doubt the value of the tex credit in increasing job placement
amony tne targeted groups or in nettiny hires among tnem that would not have
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taken place anyway" (ETA 1979, p. vii). The comuents of staff seem to retlect
a lack of desire to help firms receive a tax benetit to which they are enti-
tled unless the tirm reciprocates by changinyg its behavior (something the tax
law does not require).

The taryeted employment subsidies that preceded [JTC a1l necessitated
agency referrals of eligible job applicants. MWith TJTC there are two aiter-
nate ways of bringing subsidy, employer, and job seeker tuvygether, Job seekers
may inform employers of their eligibility. This does not now occur to a sig-
nificant degree pecause most.eliyible workers are unaware ot TJTC's existence
and because most employment service oftices do not routinely inform tne eli-
gibles that do come to it for assistance that they are eligible. The other
barrier to this mecndanism becoming important is the reluctance of many job
applicants to advertise thneir TJTC eligibility for fear they will be stiyma-
tized. This reluctance seems t0 be justified. An experiment in.which TJTC-
eliyible job seekers were trained to inform employers of their eligibility for
a tax credit found that such training caused a statistically significant re-
duction in placement rates (Burtless and Cheston 1981).

The second alternative mechanism assigns the initiative to tne one who
most directly benefits from the tax credit, the employer. This scenario envi-
- sions employers' screeninyg their job applications for eligible individuals and
then sending them down to the employment service for voucherinyg and certifica-
tion before or after they are hired. Presumably, anticipating that A may be
eligible for subsidy and B is not will increase the probability that A is
otfered the job. The use of family income and participation in welfare pro-
grams as targetinyg criteria, however, makes it difficult for employers to know
who is eligible and thus prevents many employers from taking the tax credit
into account when hiriny. Sending job applicants ov.r to the employment ser-
vice prior to hiring does not seem to have become popular for it delays the
niring process, risks losing the worker altogether, and 1is thought to be
unethical by many employars.

Identitication of eliyibles by the emloyer (or his agent) seems to have
become the primary wmechanism by which employers identity and certity TJTC
eligible workers. For the tirst two and a half years of the TJTC program
employers could apply for certification of an eligiole employee lony after the
hiring date. The consequence was that many tax credits were awarded for em-
ployees whose eligibility was not learned of until atter the date of hiring.
During this period approximately 63 percent of the non Co-op Ed certifications
of eligibility were being obtained after the individual had been hired. This
has been interpreted as implying that the tax credit was not influencing many
of the hiring decisions that resulted in receipt of a tax credit, and there-
tore, was producing "windfalls" for employers. Because of this concern tne
Economic Recovery Tax Act of 1981 outlawed retroactive certifications. Since
fall 1981 al)l new certifications have had to be requested by the employer
prior to the efigible individual's employment starting date, While tnis
should reduce the incidence of subsidizing hiring decisions that were not in-
fluenced by the tax credit's availability, it raises the cost of identifying
and certifying eligibles and will no doubt reduce participation in the pro-
gram.
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5.3 Lessons and Recommendations

While more time and more research are required before final Jjudgments
can be made ahout the overall effectiveness of the NJTC and TJTC, there is
sufticient experience to draw some very important conclusions.

1.

A tax credit for general expansion in employment for which employers
can calcuiave and certify their own eligibility will very quickly
achieve a niya participation rate.

Employers do espand employment and cut prices 1in response to such a
tax credit.

There is a danger, however, that the employment and output expansion
induced by such a credit wiil cause an acceleration of the rate of
wage increase even while price increases are slowing down.

A subsidy or tax credit for employing stigmatized target groups will
not attract the participation of many employers. A few employers
‘will becoime very heavy users, however.

The necessity for government certification of a worker's eligibility
(rather than employer certification with audit) is a substantial
barrier to employer and employee participation in an employment sub-
sidy program.

While improved administration should increase TJTC's impact, the program is
not ever likely to become big enough to have a major effect on the overall
provlem of stagflation.

Waye subsidies can be major instruments for dealing with stagflation only

if--

5.

all or alimost all employers are eligible (Perloff 1981),
employers are able to certify their own eligiblity,

a tight labor market for the target yroup either'nas a negligible im-
pact on wage inflation (Baily and Tobin 1978) or produces a larger
than average increase in labor supply (Bishop 1979),

the target group is large enouyh to encompdss all or almost all job
seekers- needing assistance (Johnson 1981),

the target group 1S defined’ by nonstigmatizing criteria that are
visible to employers.

B Such-a subsidy will maximize its cost-effectiveness, if it is marginal--
e.g., pays for increases in employment above a threshold. If a wage subsidy
is to be marginal, however, care must be exercised in selecting the target

-
-
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group, dand in deftiningy the subsidized activity and tne threshold at which the
subsidy beyins (Bishop and Haveman 1979, Bishop and Wilson 1981).

Qur experience with the NJTC suygygests that a marginal wage subsidy with
these qualities can succeed .in stimulating employment and lowering prices. In
a pure torm, nowever, such'a subsidy may promote wage inflation. This tenden-
cy can be forestalled, however, by reducing the tax credits a firm is eliyible
for 1f its wage increases exceed some wage increase standard. Such a subsidy
can be very simple to administer. To calculate its subsidy the firm would
need four numbers: total wage bill this year and in the base year and total
hours worked this year and in the base year.

How such a scheme would work 1S most easily understood by examining a
specific proposal. (The specfic parameters of this proposal are illustra-
tive.) Firms dnd nonprofit entities would receive a tax credit against Social
Security taxes of $1.00 per hour for every hour by which total hours worked
(including those worked by salaried management) at the firm in 1982 exceed
total nours worked in 1981. A tax credit would also be provided in 1983 for
incredses in totdal hours worked over the higher of 1982 or 1981's hours
worked, In 1984 the tax credit would be for increases in total hours worked
over the highest of 1983, 1982, or 1981 hours worked. The tax credit the firm
would be eligible for is reduced it its average wage (calculated by dividing
total compensation by total hours worked) 1in 1Y82 was more than 6 percent
yreater than its 1981 waye. r The threshold for the wage increase “take back"
might be 11 percent in 16837and 15 percent in 1984.

A general formula for the tax credit is

TC = s% AHj - ul(W; - gWy) Hj

i t i t t

subject to the constraint that if TC > 0 and ?(Hjt - gﬁo) Hjt >0

t

where H1t= hours worked by people in the i h Jjob durinyg time period t

AHj = ygrowth of employment in the ith job above the threshold

t
1.th

Wi = hourly waye rate of the job in time period t

o = the firm's average wage in the base period

w
n

hourly tax credit

wage growth standard, g > 1

e
i

u = take back rate
‘An increase in the waye rate is taxed at the rate u. This discourages wage

increases above the standard. An expansion of hours that leaves the composi-
tion of employment unchanged is subsidized at the rate of s dollars per hour.
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Where expansions are not proportional and the firm is in the take back reygion,
the tax benefit depends upon the wage rate of the jobs that are expanded:

dTC —
dHy = S - u(Wi - gWy)
t

¢i, fcr instance, s = $1 per hour, u = .1, and gW, = $8.00 an hour, offering
an aaditional job paying $4.00 an hour would generate a tax credit of $1.40
per nour, expanding a Jjob paying $12.00 would generate a credit of $.60 an
hour, and expanding a job paying $18.00 an hour would generate no credit.

Tnis pattern of declining subsidies as the wage rate rises creates an
incentive for the fimn to focus its employuent expansion in the labor markets
with the yreatest surplus of workers.

This type of a marginal employment subsidy has a number of attractive
teatures:

1. Firms are encouraged to increase employment by hiring inexperienced
workers and training them rather than by increasing overtime work or
bidding experienced workers away from other firms by raising wages.

2. Within each timn it tends to target the employment stimulus on tne
least skilled workers. (This occurs because hiring extra low wage
workers lowers the average wage of the firm, and this helps the firm
meet the 6 percent wage inc~ease standard.) The increase in denand
at the unskilled end of  labor market should produce large
reductions in the unemployme. =~ of youth and the disadvantaged.

3. Targeting on less skilled workers 1is accomplished without yiving low
wage firms a proportionately larger subsidy.

4. Firms are encouraged to slow the rate at which they increase wage
rates.

5. Both marginal and average costs of production are reduced, while
simul taneously, wage increases above the standard are taxed. Penalty
tax incentive based income policies (TIP's) in contrast, have the
disadvantaye of raising marginal and average COSts, and therefore,
prices of firms that violate the wage standard (Seidman 1978 and
Dildine dnd Sunley 1978).,

[t is a balanced anti-inflation program. The subsidy compohent lowers

price inflation and the waye increase "take back" lowers waye inflation.

t
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NOTES

1. The 300,000 estimate is for the second quarter of 1978. The estimate of
the relevant tax expenditure is .6 times the average 1977 and 1978 tax credit
claims [$6,500 = .6 + (3,250,000,000) : 300,000].

2. The Perloft-Wachter study is for 1977 so the tax expenditure per job was
.6 * (2,300,000,000) = 700,000 = $2,000.

3. There are seven to nine million new hires every month and 55 percent of
these dre under age twenty-five (Cohen and Schwartz 1979). Certainly at least
10 percent of tne age yroup is eligible so the average monthly certification
rate during FY 81 of 33,000 implies that less than 10 percent of eligible new
hires receive a subsidy.
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CHAPTER b

HIRING COSIS AND EMPLOYEKR SEARCH: THEORY AND EVIDENCE
John M. Barron, John Bishop, and William Dunkelberg

6.1 Introduction

In a seminal paper, Walter Y. 01 (1Y62) proposes that, analogous to a
Tobin's "¢" in capital investment decisions, there is an 0i's "q" in employ-
ment decisions, witn 0i's "q" edasuring the degree of fixity of the labor
input as indicated by the discounted positive difference between an employee's
value of maryginal product and the wage. This discounted difference reflects
the fact that employers incur certain adjustiment costs in changing the number
of employees. In particular, 0i cites hiring and initial training costs. As
0i states: ° ' '

'
i

These fixed employment costs constitute an investment by
the firmn in its labor force. As such they introduce an
element of capital in the use of labor. Decisions rTegard-
ing the labor input can no lonyer be based solely on the
current relation between wages and maryginal value products
but must also take coynizance of the future course of
these quantities. (p. 538)

Subsequent to 0i's paper, GLary S. Becker (1975) introduced an important
distinction between general and specific investments in human capital. For
the employer, specitic investments, such as hiring expenditures or expendi-
fures to provide specific training to a4 newly hired employee, offer a
positive return only it that employee remains employed by that enmployer.
similarly, for the employee, specific investments, such as search expenditures
to locate a suitable employer or expenditures to obtain specific training,
offer 4 positive return only it that employee remains enployed by that
employer. Thus, the quasi-fixity ot labor can iore accurately be attributed
not only to hiring and specitic training costs incurred by the employer but
also to jub search and specific training costs incurred by the new employee,

Ui's analysis of the effects of specitic investments on employment
decisions takes, as yiven, the terms of the employment contract and a level of
hiring costs. (Une extension of Qi's analysis, considered by Dale Mortensen
(1978) and Masanori Hasnimoto (1981), amony others, is to view contractual
terms such as the timing. and amount of specific training to be undertaken, the
sharing of training costs between employer and employee, compensation features
such as wages, pensions, and severance pay, and the canditions under which
either party ends, either temporarily or permanently, the employment relation,
as choice variables. The optimal contractual terms that emerge may be viewed
as maximiziny employers' discounted profits from the employment relation
subject to the employee attaining a yiven discounted utility.l
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A second extension of Ui's analysis, and one that ha$ not received much
attention, is to view the cost of hiring as a choice variable., This chapter
tdakes this view to consider why hiring costs differ across employers and
positions. To start, in section h.2 we provide new evidence on three compon-
ents ot ewmployers' niring costs. These -components are interview costs as
indicated by the number of hours an employer spends per applicant interviewed,
employer search as meastured by the number of applicants an employer interviews
prior to offering an employment contract, and the likelihood that an offer of
employment is accepted as measured by the number of empioyment of fers made.

In section 6.3, we indicate the chouices involved in determining the
various components of hiring costs. Section 6.4 focuses on the employer's
choice of the number ot applicants interviewed per acceptable applicant. An
employer search model is developed, taking as given the employment contract,
interview costs, and the likelihood, an employment offer is accepted. In
section 6.5, factors that influence the choice of the number of applicants
dinterviewed per acceptable applicants are discussed. A unique data set 1s
used to test the predicted effect of these factors on the actual- number of
applicants dan employer interviews to find an acceptable applicant. ‘In section
6.6, we discuss our empirical findings and their implications with respect to
the determination of hiring costs. We also consider how other aspects of
hiring costs--interview costs and the expected number of offers to be ‘wade--
atfect the number of applicants interviewed per -acceptable applicant.
Concluding remarks and possible extensions of the analysis are presented in
section 6.7. :

i

b.2 ‘Ipree Components of Hirinyg Costs

Accordiny to a recent, extensive survey of employers, the mean number of
hours an enployer and current employees spend '"recruitinyg, screening and
interviewing applicant(s)" for a position is 8.9 hours.Z  However, hiring
costs difter substantially across employers and across positions. To under-
stand what causes such differences in hiring costs to exist, it is useful to
identify three components of expected hiring costs.

An employer who seeks to fill a position interviews applicants. One
cumponent of hiring costs is the hours spent by the employer and staff per
applicant interviewed. This expenditure represents not only actual inter-
view time but also the time devoted to recruiting applicants and to
maintaining and reviewiny application forms prior to interviewing. The
average expenditure per interview, I, is 2.3\ hours. '

\

A second component of hiring costs is the expected number of applicants
an employer interviews prior to making an epployment offer, A. The typical
employer interviews close to six applicants! before an employment offer is
made. ' '

A third component of hiring costs is N, the expected number of employment
otters made. The evidence sugygests that an offer made is usually not reject-

ed. . Unly 10 percent of ..ployers make more tnan one offer of employment in
) N
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order to fill a vacancy. However, for those employers who do make more than
one offer, the average number of employment offers is slightly over three.

Total expected hiring costs, as measured by the number of hours, H, an
employer and staff spend to fill one position are related to the three com-
ponents: interview time per applicant, I; the expected number of applicants
interviewed per acceptable applicant, A; and the expected number of of fers to
be made, N, by the following identify:

(1) H = I*A°N

The task of the next section is to indicate what choices the employer
makes with regard to each of the three components of hiring costs.

6.3 Choices that Affect Hiring Costs

Ignoring discounting, part of interview costs i is the expected cost of
" contacting one applicant, r/@, where r is the employer's recruiting expendi -
tures in hours per period, @ is the constant probability of an individual
applying for employment during a very small time interval ¢, and 1/@ is the
expected time it takes to locate an applicant. The employer's choice of a
rate of recruiting expenditures and the terms of the employment contract
advertised, as well as existing labor market conditions, affect the probabil-
ity that an individual will apply. That is, @ = h(r,n), hy, hy > 0,
where n is a shift parameter reflecting terms of the employment contract and
labor market conditions.

. Assume that employers do not know prior to a period of employment the
true value of labor services offered by a particular individual, and that
those values differ across individuals. If employment contracts that
specify wage payments contingent on the discovered value of labor services are
ruled out, then there is a gain to the employer gathering information prior to
hiring about the true value of labor services offered by a particular appli-
cant and across app’nicants.4 How these information gathering activities add
to interview costs I will now be examined.

Consider first the employers' gathering of information on the true value
of labor services offered by a particular applicant. At a cost of s, an
employer can have an application form filled out and ‘can review it. For a
particular applicant, let Qg denote a screening index of qualifications
derived from information on the application form. Llet V denote the true
(unknown) value of Tlabor services of fered by the individual. The informa-
tion 'obtained by the application form is useful in predicting the true value
of labor services offered in that E(V|Qg = gqg) is increasing in gg. One
choice an employer makes in this screening process is the expenditure on
application form acquisition and review, s. A greater expenditure improves
the accuracy of the prediction of the true value of labor service offered.

A §ecdnd choice the employer makes in the screening process is the choice
of a reservation screening index of qualifications, g% with only individuals
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Wwith a screening qualiftications index ot not less than qg beiny offered an
interview.® [he probability tndt an applicant is interviewed, ¢, depends

inversely on this choice of qS Ignoring discounting, the expected cost
associated with the interview of one applicant, I, can now be represented by
(2) L= (r/$9) + (s/9)

where i is the cost in hours to actually interview an applicant. The expendi-
ture i, like s, improves the accuracy of the prediction of the true value of
labor services provided.6

Equation (2) relates the choices of recruiting, screening, and interview
costs (r, s, and i, respectively), the terws of the contract, and the reserva-
tion screeninyg index of qualifications (qs) to the expected interview costs,
{. We now consider choices ‘involved in the second component of expected
hiring costs, the expected number of applicants interviewed per applicant,
found to be dacceptable, A. ‘

For a particular applicant, let Qi denote an interview index of qualif-
ications derived from information obtained during an interview. Assuming
E(VIQ; = qj) 1is increasing in q], the employer chooses a reservation
interview index of qualifications, q ; only those individuals interviewed with
yualifications at least as gyreat as y¥ are offered employment. Let a denote
the probability that an appl1cant who is interviewed is offered employment.
Since a is inversely related to q1, the expected number of applicants inter-
viewed per acceptable applicant, A = 1/a, is directly related to the choice of
q*.7 Note also that the expected number of applicants interviewed per
acceptahle applicant, for a given q1, depends on the nature of the distri-
bution of qual1t1cat1ons across applicants interviewed, which reflects back
on such choices as qS and r in the screening process, as well as interview
costs 1.

The tinal component of hiringy costs is the expected number of employment
of fers made, N. The probability that an employment offer is accepted, 8, and
thus N, is affected by the employer's choict of the terms of anp]oyment
contract as well as other factors.S

The expected hiringy costs, H, can now be represented by (iynoring dis-
countiny):

r S . 1 1
(3) H=TAN=(Gg+g+ 1) () (7)

In the next section, we consider in isolation tnhe choice of q?, which affects
the expected number of appl1cants seen per acceptable applicant, A. In
subsequent sections, the theory's implications concerning the determinants of
A and, thus, total h1r1ng costs, are developed and tested, :

6.4 Theoretical Framework of Employer Search

Consider an employer seeking to hire for a particular position. In a
given period of time e, the probability that an applicant will be interviewed
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is ¢4d. The prooability that an applicant interviewed will accept an em-
ployment offer is A, The probability that an individual who is interviewed is
offered vaployment, «, is yiven by:

(4) a = 7 f(qj)dq;
qx :
i

where f(v,4j) 1is the Joint probability density function of V and Q;
(conditional on tite individual being interviewed) and thus f(qj) denotes
the marginal -probability density function of Qj.

Tne time betore dan individual is hired, D, is a random variable having an
- exponential density function with parameter 8¢aB .  During this time of
search for the new employer, the employer incurs recruiting, screening, and
interview costs at an expected rate r + 0s + ¢@i. In this section we
take ¢, 8, and' B as yiven, implying that r, a, and qg are not choice
variables. Tnese simplifications allow us to focus on employer search as
indicated by the choice of the reservation interview index of qualification,
q¥, and thus the number of applicants interviewed per acceptable applicant,
A= l/o.

On hiriny, the employer provides specific training of an amount T during
tne first period of tne employee's job tenure at a cost of c(T), with c' > 0.
During this training period, E(V{Qj > q?) denotes the expected .value of
qualified lapor services. Training increases the value of any individual's
labor services by the common proportion ¥, where ¥ = g(T), g(0) = 0, and g' >
0. Thus, after training, the employer anticipates receiving for L periods
(1+¥)E(V|Qj > g*) the expected value of a trained, qualified worker. We
will assume that the employer. shares neither the cost nor returns of specific
training with the employee, so that the wayge during training, w, also- repre-
sents the wage after training.l

After L periods, either the new employee quits or the true value of the
individual's labor services 1is discovered. L has a probability density
function of the form
() (L) = (6+T)e—(6+T)L
where & is the probability that the employee will quit and T is the proba%il-
ity that the employer will discover the true supply of labor of the employee
over d small lenygth of time ¢ .11 The temn T depends on the rate of monitor-
ing costs; m, incurred by. the employer and Y, a shift parameter, 1is that
indicdtes the productivity of wmonitoring. Specifically, 7T = k(m,Y), with
Ky, Ky > 0.

If the employer determines the true value of labor services before the
new employee quits, then the employee is retained only if this value exceeds
the waye payment. Thus the monitoring expenditures, m, reduce the expected
employment length of an individual whose true value is less than w. The
expected gain to the employer from hiring, G, can now te expressed as
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G = E(;V - (r+gs+gi)e Pt dt
v (0a]) - oW - e ar

e gDl (1 JE(VIQp]) - W - m)enPt gt

Prv Z_.EV|Q1 > i)t eLhLes Qi > di
+ ISk S— tLALES ((14¥)EV - w)e-Pt
r S ie1aL ((+¥)EV]y > ) - w)e-Pt dt)

where S, the length of employment if quitting is the only ré&son for ending
employment, is a random variable having an exponential density function with
parameter 8. The optimal search strategy is characteristized by the choice of
4% to maximize Gl2,

6.5 Factors Affecting Employer Search

According to equation (4), the choice of q¥ implies an expected number of
applicants per acceptable applicant, A = 1/a. The choice of q?, and thus A,
is affected by the set of parameters Xj,...,Xp. Specifically, let

B B 3
(7) A=as X3l e X2 Lo XD

Let us now consider what theory suygests should be included in the set of
parameters, Xis «..» %p-

Di tterent employers face different labor market conditions. For a given
probability that an applicant contacted is intérviewed, ¢, employers with a
higher probability of contacting an applicant in a given period, 8, will
interview a yreater number of applicants per period, FREQ.13 ‘Such an in-
crease in the flow of applicants to be interviewed will result in the choice
of a higher reservation interview index of qualifications, as the employer
can, at a lower cost, -pursue a more careful selection of an individual to
hire.t4 Setting X; = FREQ, B} > 0.

Larger employers are likely to be less productive in the monitoring of
new- employees in order to discover the true value of their labor services.
This may be viewed as a reduction in Y, the parameter affecting the productiv-
ity of yiven monitoriny expenditures. For a sufficiently small discount
factor, less productive monitoring will result in the employer choosing a
higher q?, as a more extensive search tor a new employee is sought since it is
likely to be a longer period of employment before the mistakes (individuals
hired who cannot perform adequately) are discovered. Setting X, = SIZE,
where SIZE measures the .number of employees, By > 0 and larger empl oyers see
more applicants per acceptable applicant.



The amount of specific training, T, atfects expenditures during the
training period, <, and the subsequent proportional gain in productivily of
the employer, V. Assume higher specitic training is chosen only if the
expected gains in productivity exceed the costs. Since the increase in
productivity associated with specific training is proportional to the initial
value, an employer investing in more specific training places a higher value
on locating individuals who are initially more productive. As a consequence,
other things being equal, qF and thus A are directly affected by the amount of

specific training. let. X, = TPER, the number of hours that personnel and
supervisory employees Spenj orienting and training an individual during the
first month of employment. lLet X, = TNPER, the number of hours that em-

ployees other than personnel and supervisory employees spend away from their
nonnal work routine to orient and train the new employee. If TPER and TNPER
are direct proxies for the amount of specific training involved in the
position, then we would expect g3 > 0 and iy > 0.

An increase in the variance of the distribution of the true value of
labor services offered by individuals applying for a particular position
increases the expected gain to the employer from the search. As a conse-
quence, the employer will choose a higher q?, and thus see more applicants
per acceptable applicant. Positions requiring greater education may be
positions for which there exists a wider dispersion of potential productivity
across a group of applicants. Let Xg = EDHS, Xg = EDCO, and X7 = EDGR,
where EDHS, EDCO, and EDGR equal the exponential if individuals hired for such
positions are high school graduates, have some college education, or are a
college graduate, respectively; otherwise, they equal 1. We would then expect
Bs> g > Bg > 0, reflecting the fact that as educational attainment of
those filling the position rises, so does the variance in the actual product-
ivity of individuals in that position and so does the gain in seeing more
applicants per acceptable applicant.

Another variable that affects the choice of g* is the likelihood that the
individual will quit, &. The greater this likelihood, other things being
equal, the less the gain through extensive search to locate a new employee,
and thus the choice of a lower qf and a reduced numbes~ of applicants per
acceptable applicant. Let Xg = QUIT, a measure of the past quit rate for
the employer. If QUIT serves as a direct proxy for the probability that a new
employee will quit, then we expect g < 0. .

Regression (1) in table o.i presents an estimation of the logarithm of
equation (7) utilizing the variables discussed previously. Regression (2) in
table 2.1 includes additional variahles that, like the education variables,
could potentially indicate differences in the distribution of productivity and
qualifications from which the employer is sampling. These variables indicate
the employer's industrial classification and the occupational classitfication
of the position.

6.6 Empifical Evidence on Employer Searvh and Hiring Costs

~ Before discussing the results from estimating equation (7), 1t 1is
important to point out that the actual description by employers of their

J
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TABLE 641

ESTIMATES OF DETERMINANTS OF NUMEER OF APPLICANTS PLR
ACCEPTABLE APPLICANT {A) AND HIRING COSTS (H)

Dependent Var lavle_

‘ T
Explanatory Var lable? Moan? LA LNﬁA) LNSA) LASH)
Logar ithm of tne number of applicants Intervlewed

per day LN (FREQ) 1e16 435 (26.43) J6 0 (27,21 30 (22,44 12 (7,400
Logar Ithm 21 the hours personnel and supervisory statf spent

orlenting and tralning during first month  LN(TPER) 19.88  .069 ( 5.06) J063 ( 5.06) 081 { 6.83) 4 (8.67)
Logar Ithm of the hours other employees spent orlentng and

training during first month LN{TNPER) ‘ 14,12 .036 ( 3.14) L025 ( 2.16) <033 03,01 ) .05 (3.61)
Logar ithn of the numver of empioyees LN(SIZF) 77.43 042 ( 2.84) 048 ( 3014 <045 (3,04 .05 12,60)
Logar [thm of the quit rate of employer over prlor quarter

+50) .01 07 =02 ¢ .82)

LNCQUIT) J1 004 €021 007
(

( (
New employee high school graduate  EDHS HéE WD 6.07) o22 ( 4.81) +20 ( 4.65) A5 (2,50)
New employee completed some college  LOSC A9 4T (1 8,49) 35 (6,00) S105,61) «25 (3.47)
New employes college graduate EDCG 05 .49 ( 5,66) 35 (3,93) 32 (3,80 +24 (2012)
Occupatlon: Professional or Technlcal W05 260 (2,93) 28 ( 3,31) «40 (3,57
Occupation: Clerlcal 37 W26 (5,02) 27 15.62) .29 (4.48)
Occupatlon: . Sales W1 A3 01,97 Jd60 02,52) 21 (2.52)
Occupation: Servlice Worker W15 =03 ( .42)  =-,02 ( .28) ~-.02 ( ,28)
Industry: Mining and Agriculture N .02 =08 ( .60)  -.12 ¢ .91y -,08 ( .48)
Industry: Construction W05 =05 € .58)  -.09 { ,96) -.13 (1.14)
Industry: Transportation and Pub!ic Utllities 04 J7 0 1.57) J90 (1,80 +26 (1.87)
Industry: Wholesale Trade .09 J00 (1,23 A2 0 1.56) 101,05
Industry: Retail Trade 34 -.002 ( .03 06 (.09)  -.07 (.86}
Industry: Flnance, Insurance and Real Estate .08 .09 (1.02) 20 (1,34) 12 (1.05)
bndustry: Servlces .26 04 ( .58) 09 (1,37 A5 (1.67)
Logar Ithm of the number of hours spent per Indlvidual
Interviewed LNCI) 2.34 =23 (11.46)

Employer made more than an of fer  MANYOFF .10 =43 ( 7.81) 51 (6.98)
Logar Ithm of the starting hourly wage  LN(STWAGE) A3 02,73) 27 (4.18)
ansfanf .94 .68 65 022

R® (adjusted) .30 .32 .38 17

Sample Slze 2002 2002 2002 2002

NOTE: The sample for regressions 1-4 are employers who, when sampled, had hired a new employee in the previous two yers and who
could provide answers to the questlons In the survey concernling the hiring process. For regresslons 1-3, the dependent varlable
Is the logar [thm of the ratio of the applicants Interviewsed for the posltion to the number of offers made. This Is a measure of
the average number of appllicants per acceptable applicant. Across all employers, the mean of thls variable was 5.78 appllcants.
For regression 4, the dependent varlable Is the total hours spent recrulting, screening, and Interviewlng appllcants for the
position. The absolute value of the t=statlstics appears In parentheses.

Unless otherwise Indlcated these varlables are dIchotomous, assuming the value 1 [f the Indicated requlitement Ts met and 0

otherwise. Excluded groups are: +three dlglt occupatlon codes greater than 399; four diglt Industry codes between 1800 and
3999,

bMean of contInuous varlables are prior to takIng the logarithm.

ERIC

Aruitoxt provided by Eic:

12

B
\



hiring dactivity was not always consistent with the theory of employer search
presented. Of the employers sampled who had recently hired an individual, 28
percent stated ,that they did not recruit for *he position. 5 For such em-
ployers, one can identify neither a positive duration of a vacancy nor hiring
costs associated with filling a particular position. Similarly, identifica-
tion of niring costs and the duration of vacancy was not possible for the 3
percent of employers” who stated that they were always lcoking. Thus, our
analysis is restricted to those emplcoyers, 69 percent of all hiring employers
in our sample, who could identit; poth the duration of vacancy and the associ-
ated hiring costs. These tended to be the larger employers in the sample.

Regyression (1) and (2) in table 6.1 indicate that a 10 percent increase
in the flow of applicants to dan employer increases the number of afylicants
interviewed per acceptable applicant by between 3 and 4 percent, This
less than proportional effect on A implies a shorter duration of a vacancy for
employers having a greater flow of applicants. With constant interview costs
being I, and number of ofters being N, these results would imply a 3 to 4
percent increase in total hiring costs, H. Interestingly, regression (4) in-
dicates that total hours spent rises just over 1 percent for a 10 percent
increase in the flow of applicants. This is due to an offsetting reduction in
the number of hours spent per interview as the flow of applicants rises.l

. Tne amount of specific training provided by an employer in the first
month of employment affects employer search behavior. Increases in both hours
spent by personnel and supervisory staff and hours spent by other employees
orienting and training the new employee during the first mcnth increase the
number of applicants interviewed prior to an offer beiny made. As a result,
total hours spent recruiting ars greater when a larger amount of specific
training is to take place [see regression (4)]. Tnis effect on total hours 1s
accentuated by the fact ihat more hours are devoted per interview for posi-
tions requiring larger amounts of orientation and training in the first month
by wersonnel and supervisory staff, 19

smaller employers, who presumably can more easily monitor new muployee:z,
search less extensively to locate a new employee. This fact indy help explain
why yredater stdarting wages are paid by larger employers, since more extersive
searches will yield employees with higher expected productivity.ZU NOote
that this more careful choosing of an a ceptable applicant by larger employers
translates into a larger total number~ of hours sp.at recruiting for a position
Lsee regression (4)].

Employers seeking employees with higher levels of education or filling a
professional, clerical, or sales positior. interview more applicants per
acceptable applicant, and thus devote a larger totel number of hours to
recruiting. On the otner nand, neither the past quit rdte nor the industrial
classification of the firm effects the number of applicants interviewed per
acceptable applicant.

There dare several additional variables that are corretated with the
number of applicants per acceptable epplicant, »ut which also have substantial
elements of choice inherent in tr . We wiiti now consider three of these
variables that are included in regression (3) - table 6.1l.
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An increase in the expected cost of interviewing an applicant I, will,
other things being equal, lead to a reduction 1in g* and thus to fewer appli-
cants being interviewed per acceptable applicant. However, according to
equation (2), a higher [ imay also indicate additional screening of applicants
(say, a lower probapility that an applicant contacted is interviewed, 9), so
that the distribution the employer samples from when interviewing is altered.
This will reduce the number of applicants interviewed per acceptable appli-
cant, as well as imply a greater frequency of contacts with applicants if the
frequency of applicants interviewed per week is held constant. Or, a higher I
may represent a more extensive purchdse of information during the screening or
interview processes (an increase in s or i) that would also alter the nature
of the distribution trom which the employer samples.

A reduction in the probability that an offer is accepted will result in a
reduction in g* and, thus, in A, - Let MANYOFF, a dummy reflecting the case
when the employer made more than one offer of employment, be an inverse proxy
for . Then, we would expect MANYOFF to be inversely related to A, However,

can also be considered a choice variable 1in the search process, SO that
again there is anbiguity as to what, in fact, is beiny captured by the corre-
lation between MANYOFF and A.

Finally, the level of the starting waye, STWAGE, affects the search pro-
cess. Thnis may be due to its intluence on the probability of an offer being
accepted, , its effects on the distribution the employer is sampliny from, or
its effect on the infonnation yathered at each stage of the search process.

6.7 Concluding Remarks and Extensions

Taking the view that the cost of hiring is a choice variable, this chap-
ter investigated the role of employer search as an explanation for differences
in hiring costs across employers. The evidence presented indicates that the
predictions of the theory concerniny the number of applicants interviewed per
acceptable applicant are largely supported. Furthermore, the theory identi-
fies important determinants of total niring costs. For example, positions
that involve a greater amount of specific training, particularly that training
provided by personnel and supervisory staff, are ones for which the employer
is more careful about who is hired, as indicated by a higher number of appli-
cants interviewed per acceptable applicant, and this translates into greater
tutal hiring costs. Similarly, employer search is uore extensive dnd hiring
costs greater if there is a larger flow of applicants per period or it the
level of education souyht is yreater. On the other hand, smaller employers
search less extensively to locate a new employee, and consequently hdve lower
mriny cousts,

Reyression (3) in table 6.1 provides soue interesting sugyestions ds to
future resedrch. . A significant inverse relationship between the nuaber of
nours spent per individual interviewed and the number of applicants inter-
viewed per acceptable appilicant was tound.?2! Tnis wmight indicate that
employers, in filliny certain positions, substitute vetween intensive
screening ot applicants {(much time devoted to gatherinyg inforaation on d
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particular applicant) and extensive screening of applicants (number of appli-
cants interviewed). But, at this stage such an interpretation is conjecture
and awaits future study of hiring behavior in which variables other than the
number of applicants per acceptable applicant are viewed as choice variables.
This statement applies equally well to the observation that employers who make
more than one offer also search a shorter period of time per offer made, or
that employers offering a higher starting wage search more extensively.
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NOTES

1. There are other approaches to explaining long-term "implicit" employment
contracts not based on specific investment. For instance, Costas Azariadis
(1973) and Martin Baily (1978) suggest gains to long-term employment relations
that are the result of differences in preferences for the absence of risk
between employer and employee.

2. This study of the firm's search for and selection of employees is based
on data from a United States Department of Labor-funded survey of 4,494
employers. In the bulk of the sample--companies with fewer than fifty
employees--the respondent was tiie owner/manager of the establishment. In
large organizations the primary respondent was the person in charge of hiring,
generally the personnel officer. When the primary respondent was unable to
answer a question, it was asked if someone else in the organization would
have the information and that part of the interview was completed with this
other official. The other respondents who were thus involved in this process
we- controllers, wage and salary administrators, and line supervisors (for
que...ions about a particular recent hire). Most interviews were obtained in
the second quarter of 1980.

The survey was originally designed as the first wave of a longitudinal
evaluation of the impact of the Employment Opportunity Pilot Projects (EOPP)
in ten 1abor markets. The sites for the survey were ten EOPP pilot sites and
eighteer comparison sites seiected for their similarity to the pilot site.
The result was a clustered sample of geographic locations that, while dispers-
ed across the nation, over represents Gulf Coast cities and under represents
the Northeast. The probability that particular fims' in the selected sites
would be sampled depended on size and location and ranged between .006 for
some of the smallest establishments and 1.0 for most establishments with two
hundred or more employees.

The needs of the EOPP evaluation and constraints on the length of the
interview limited the number of questions that could be asked about the hiring
and selection of a particular worker. The interview does contain a number of
very useful questions on the hiring process and 'is, thererore, one of the best
data sets available for addressing the issues raised in this paper.

3. The supplier of labor may aiso be uncertain as to what, in fact, has been’
exchanged. One response is for a supplier of labor services to sell services
for a short period of time in order to discover the "“fringe benefits" associ-
ated with a particular exchange, such as the work environment (see Johnson
1978).

4, Examples of contingent wage payments are piece-rate and commission wage
payments or the existence of probationary periods such as the practice in
academic settings of providing tenure only after an individual has been em-
ployed and his or her productivity observed for a period of time. Contingent
compensation schemes require that each party know the realized value to the
other party of the exchange. But, as Hashimoto and Yu (1980); Hahimoto
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(1981); and Williamson, Wachter, and Harris (1975) have stressed, accurate
information on the gains received by the othcr party is often costly to
obtain. In part, this is due to the incentive =.ich pariy has to misrepresent
the gain, i.e., "opportunistic" behavior (see Williamion, Yackier, and Harris,
1975). As a consequence, we do not focus on contingent schem:s as part of the
compensation structure. Further, we assume that the wine 1s fixed during the
hiring process. This second assumption rules out thke omployer offering each
applicant an employment contract with appropriate di“‘erences in compensation
to reflect differences in exnected value of labor services provided. There is
direct evidence that employmei:t contracts arz not changed during the hiring
process. In a recent surv.y ot smaller fims, it was found that few employers
altered the wage offered auring hiring (see Barron and Dunkelberg, 1982).
Eliminating contingent wage schemes or differert wages offered to different
individuals during the hiring process is consistent with the fact that few
employers make an offer to every applicant.

5. This sequence of screening applicants prior to interviewing implies that
the cost to an employer of an interview is high relative to the cost of
screening an applicant using an application form.

6. MWe assume it is prohibitively costly for an employer to discover the true
value of labor services provided prior to a period of employment.

7. Note that we have assumed implicitly a known, time invariant distribu-
tion, g(v,qs,qi), such that the reservation screening and interview
qualification indices are not changed over time. Recent evidence consistent
with this view is that very few employers do alter minimum qualifications for
employment during the hiring process (see Barron and NDunkelberg, 1982).

8. Even employers offering identical contracts and having identical reserva-
tion qualifications may have different probabilities of individuals accepting
an offer, This may arise if, during the interview, information is obtained on
the likelihood of an individual accepting an offer. In the case of two indi-
viduals ididentical in productivity but differing in likelihoods of accepting
employment, one employer might make an offer only to the individual with the
greater likelihood of accepting employment, while a second employer might make
both an offer. The second employer, who is more willing to risk rejection of
an offer, is likely to have lower costs of making an offer that is turned
down. These costs reflect, in part, the constraint on the making of other
employment offers when an employment offer is outstanding.

9. If 1 and N have identical distributions across employers, then 1in
estimating the logarithm of equation (1) using actual data on total hiring
costs and number of applicants interviewed per acceptahle applicant, one
ohtains

i

In H= .614 + .634 1n A N 2002
© (29.68) RZ = .30

This equation indicates that a substantial amount of the variation in actual
hiring costs can be attributed to differences in the number of applicants
interviewed per acceptable applicant.
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10. This independence has been sugyested by Mortensen (1978). In fact, we do
find that the starting wage is not related to our measures of specific train-
ing. See footnote 17 for further details.

11. Note that if the waiting time until a new employee quits has an exponen-
tial distribution with parameter &, and the waiting time until the true value
of labor services is known has an exponential distribution with parameter T,
then the waiting time until either is exponentially distributed with parameter
(8+71).

12. Like r, s, and yg, monitoring costs, m, training expenditures, T,
and the waye, w, are not choice variables.

13. FREQ is measured by dividing the total number of applicants interviewed
for the position by the duration of the vacancy. This gives the average number
of applicants interviewed per day.

14. In the search model, the increase in the flow of applicants is represent-
ed by an increase in the shift parameter, n.

15. The number of employees includes both full- and part-time employees em-
ployed by the establishment during the week of December 12, 1979.

6. Of the 4,494 employers sampled, only 6Y percent had recently hired a new
employee, and thus answered questions concerning their most recent hire. The
survey defined a hire as recent if it had occurred within the last two years.

17. Regression results were obtained when the dependent variable is the log-
arithm -of FREQ and tne independent variables are those in regression (2) in
table 6.1, with the defetion,. naturally, of the logarithm of FREQ, and the
addition of the logarithm of the starting wage and whether more than one offer
was made (MANYOFF) as independent variables. The results indicate that only
employer size, MANYOFF, and several occupation and industry dummy variables
are siynificantly correlated with the number of applicants interviewed per
acceptable applicant. A 10 percent increase in employer size increases the
flow of applicants interviewed per position by 1.2 percent.

It should be noted that the use of the total number of applicants in the
creation of thie dependent variable and one of the independent variables (ap-
plicants per day, FREQ) presents some conceptual empirical problems. First, if
the nunber of applicants is reported with error, the coefficient on FREQ may
be affected, and the explanatory power of the specifications will benefit from
the correlation of the weasurement errors on both sides of the equation. Sec-
ondly, FREQ will be correlated with the error tern, producing biased and in-
consistent estimators. The use of an instrument for FREQ 1s appropriate if
consistent estimators are desired and the benefits of measurement error corre-
lation eliminated. A reasonably appropriate instrument was available--the
number of people contacting (by phone or in person) the firm in the three
months following the recall period for the last empioyee hired. Usiny this
measure in place ¢f FRE(Q had no noticeable impact on the other regression
coefticients and produced -a somewhat lower, but signiticant, elasticity
estimate.
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18. [his can be seen from a reyression of the logarithm of the number of
recruiting hours spent per applicant interviewed (1) on the independent
variables shown in reyression (2) in table 6.1, with the addition of the
loyarithm of the startinyg wage and whether more than one offer was made
(MANYUFF) as independent vdriables. Besides the significant negative etfect of
the increased flow of applicants on recruiting hours spent per applicant
interview, [ was positively correlated with the starting wage, and with the
level of specific training provided by personnel and supervisory staff
(TPER).

19. See footnote 18.

20. This is shown by a regression of the logarithn of the starting waye for
the position on the independent variables shown in regression (2) in table
6.1, with the addition of the loyarithm of the recruiting hours spent per
applicant interviewed and whether more than one offer was wmade (MANYUFF) as
independent variables., Uf interest is the fact that our measures of specific
traininy, TPER and TNPER, are not correlated with the starting wage.

21. See regression (3) in table 6.1.

22. See reygression (3) in table 6.1.
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CHAPTER 7

EMPIRICAL ANALYSIS OF THE RATE OF WORKER SEPARATION
Mark E. Meitzen

This chapter presents the empirical results from estimating the rates of
worker quits and discharges. First, a description of the EOPP sample (includ-
ing the frequency distributions of quits and discharges in the sample) will be
presented in order to get a general notion of what is being described by the
empirical. analysis. Second, some empirical results will -be presented with the
primary motiv of establishing the econometric properties of the estimation
techniques u.: .

7.1 Sample Description

Before empirically analyzing quit and discharge behavior, some features
of the EOPP sample will be discussed. Data used in this study come from
twenty-seven different sites around the country where the EOPP Employer Survey
was conducted. Table 7.1 lists these sites and the number of firms from each
site. The workers contained in the sample are the last worker hired by the
firms in the low-skilled category during the period from January 1, 1978 until
October 1, 1979. The EOPP Survey was conducted in spring 1980, implying that
the longest period a worker can be observed for is approximately twenty-eight
months (January 1978 to April 1980), while the shortest period is approxi-
mately five months (October 1979 to March 1980).

7.1.1 Frequency Distribution of Separations

In order to get a general idea of the phenomenon the empirical models of
this study are attempting to explain, table 7.2 presents the frequency distri-
bution of worker quits and discharges occurring in the EOPP sample according
to length of worker employment with the firm. There are at least two reasons
why these distributions should only be used for purely descriptive purposes.
First, the distributions do not control for factors that may be highly cor-
related with the worker's propensity to quit or to be discharged (e.g., age,
education, or family status of the worker). Second, the EQPP data contain a
large number of right-censored observations--i.e., observations where the
worker's spell of employment with the firm is not complete. Thus, a worker
still with the firmn on the date of the EOPP interview may separate from his/
her job the day after the EOPP interview and such a separation will not be
registered in table 7.2. As described previously, the nature of the EOQOPP
sampling design implies that the shortest possible censored employment spell
included in the sample would be for a worker hired on QOctober 1, 1979 in a
firm interviewed by the EOQOPP survey on March 1, 1980--approximately five
months.
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TABLE 7.1

EOPP SITES
Site Number of Observations
1. Columbus, OH 231
2. Corpus Christi, TX 184
3. Baton Rouge, LA 196
4. Moblle, AL 193
5. Pike County, KY 114
6. Weld County, 0O 66
7. Marathon County, Wl 78
8 Balance of state, WA 164
9. Balance of state, MO 145
10. Totedo, OH 113
11. Clnclnnati, OH i 135
12. San Antonlo, TX ' 131
13. Beaumont/Port Arthur, TX 108
14. Blirmingham, AL 132
15. Buchanan/Dickenson County, VA 53
16. Alamosa County, CO 34
17. Outagamie County, Wi 35
18. Skaglt, Whatcom County, WA 88
13. St. Francols County, MO 89
20. New Orleans, LA AR
21. Lake Charles/Lafayette, 1A Q2
22. Pensacola, FL 77
23 Harlan County, KY 49
24. Logan/El Paso County, CO 31
25. Wlnnebago County, W! .29
26. Skamanla County, WA 61
27. Grundy County, MD - 69
g
L) _ ; 114 ].E}}i
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TABLE 7.2

QUITS AND DISCHARGES BY TENURE (IN DAYS)

QUITS
Tenure

ts 1-30  31-60 61-90 9§-120 121-150  151-180  181-210 211-240 24{-270 271-300  301-330  331-360  over 360
er 60 53 12 45 42 60 38 23 25 g 8 0 86
all qults

525) 1143 10,10 13.7 8.56 8.0 11.43 7.24 4,38 5.52 17! 1,52 0 16,38
lative ’
entage 11.43  21.53 35,24  43.9] 51,81 63,25 70.48 74.86 80,38 82,09 83.6! 83,61 100,00
er of workers

tenure at
t this long 2808 2743 2664 2556 2410 2295 2158 1806 1467 1165 931 790 680
s as 1 of '
ors with
e at least ‘

long 2,14 1.93 2.70 1.76 1.74 2.61 1.76 1.27 1.98 0.77 N.86 0.0 12.65
J2lts = 525

Percent of Total Sample = 18,7%

DI SCHARGES
Tenure 44;4v~___

\arges 1-30  31-60  61-90 91-120 121-150 151~180 181-210  211-240  241-270  271-300 301-330  331-360 over 360
o 10 12 13 14 2 13 5 3 2 4 2 0 10
all dis-

es (N =50) 11,11 13.3% 14,44 15.56 2,22 14.44 5.56 3.33 2.22 4,44 2.22 0 11,11
ative .

ntage 24.44 38,88 54,44  56.66 .10 76.66 79.99 82.21 86.65 88,57 88.87 100.00

r of workers

tenure at

~this long 2808 2743 2664 2556 2410 2295 2158 1806 1467 1155 931 790 680
as § of

rs with

e at l|east

this long 0.36 0.44 0.49 0.55 0.08 0.57 0,23 0.17 0.14 0.34 0.21 0.0 1.47

Dlécharges =90
Percent of Total Sample = 3.2%
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From table 7.2, it can be seen that the wmode of the quit distribution
occurs in the third month of employment (61-90 days) with two other noticeable
peaks occurring in the first and sixth months of employment. Generally speak-
ing, the quit distribution is relatively flat for the first six months of
employment with a noticeable drop in the frequency of quits after the sixth
month of employment. In fact, over 60 percent of the quits 1in the sample
occurred in the first six months of enploynent.

A similar pattern emerges when the frequency distribution of discharge is
examined. The mode of the discharye distribution occurs in the fourth month
of employment (91-120 days), and in general, the distribution is relatively
flat for the first six months of employment with a noticeable drop in the fre-
quency of discharyes thereafter. Over 70 percent of the discharges in the
sample occurred in the first si. months of employment.

These frequency distributions suggest that the probability of worker
separations--both quits and discharges--declines with tenure on the job~-i.e.,
quits and discharges exhibit negative duration dependence. This may be in-
- dicative of job shopping behavior on the part of firms and workers as they
sample employment matches until a suitable employment match is found. If tnis
is, indeed, the case, the first period of the employment relationship is a
learning process in which the firm and worker discover if the current match is
suitable, and thus, the prubability of separation is greater early in the
match. However, this apperent finding of duration dependence must be tem-
pered by the fact that sample censoring is present here and the nature of the
sample design implies tnat more separations would be observed after the fifth
month of employment if all completed spells of employment were observed.

7.1.2 Vvariables Used in This Study

Table 7.3 provides definitions of the variables used in various models,
and table 7.4 provides the means and standard devidtions of these variables.
In general, the vector of independent variables, X, can be partitioned into
three segments: worker characteristics, W; firm characteristics, F; and local
labor market characteristics, M. Tne tirst column of table 7.4 presents the
variable means and standard deviations for the "full" sample--i.e., both
incomplete and complete spells of employment are included--while the second
column of table 7.4 presents the variable means and standard deviations for
the -“partial" sample of complete employment spells--i.e., a separation has
occurred. Note that this is a separation of any type--quit, discharge,
induced quit, and a residual "other" category.

7.2 Econometric Properties of Estimates

In this section, empirical results will be analyzed wainly from an econo-
metric perspective in order to establish the properties of the estimation
techniyues used for the presentation on the quit rate equation (rg(t|X).
First, an attempt will be made to justify the use of maximun likelihood esti-
mation techniques with the main argument being that ML is best-equipped to
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TABRLE 7.5

DEFINITION OF YARJIABLLS USED IN STUDY

Varlables

Definttion

Firm Variables:

I NDUSTRY
DUMMIES

LOGEMPLOY

ORIENT
PCTCRAFT
PROGRESS
STARTWAGE
or WAGE

TOPWAGE

SCREEN

UNION

- Worker Varlables:

AGE

PROD2WK

SCHOOL

SEX

Market Varlables:

MKTWAGE
DMKTEMPL

MIning, Durable, Nondurable, Flnance and Servlice; Transporatlon, and Comny,. |
cation (Wholesale and Retal!l Is the excluded Industry)

The natural logarithm of Decembsar 1, 1979 flrm employment

The amount of time, in hours, spent by employees orlenting and tralning the
new worker during his/her flrst month on the Job

The porcent of the flrm's workers who are classifled as craft workers (where
percent = x/y)

A dummy variabie Indicating whether or not there Is a wage progression for the
Joh stot the new worker was hired In no = 0, yes = |

The hour ly wage the worker was hlred at

The top wage of the Job slot the worker was hired In

The number of hours spent by the firm recruiting, screening, and Intervliewing
applicants for the Job slot

Percent of the flrm's nonsuparvisory workers who are covered by a collective
bargalining agreement (where percent = (x/y) * 100)

Age of the worker at the time of hire

On a scale of | to 100, the worker's productivity during his/her second week
on the Job compared to the productivity of an average experienced worker in
the same Job. The productivity of an average experlenced worker Is set at 50.

How much school the worker had completed at the time of hire:
= no formal school

grade school (1-8)

some high school

high schoo! graduate

some college

college graduate

QDN —
[ I T TR TR

Dummy varlable Indicating sex of the worker (0 = female, 1 = male)

Average wage In manufacturing for the focal labor market, 1977-1979

Percent change In local labor market nonagricultural employment, 1977-1979
(denomlnator is 1977 employment)

 NOTE: Data for all flrm and worker varlables come from the EOPP Employer Survey, whlie data

for market varlables come from Employment and Earnings, May 1980 (U.S. Bureau of Labor Statls-

tics, 1979).
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TABLE 7.4

MECANS AND STANDARD DEVIATIONS OF VARIABLES USED IN STUDY

Ful! Sample Partlal Sample

LOGEMPL.OY 3.027 ( 1.531) 2731 C 1.492)
UNION\ 10.36 ( 27.81 ) 8.387 (24,71 )
PROGRESS L8825 ( J3221) L8501 (356 )
‘. .

LONGTOPW .90.46  (103.3 ) 82.96 (111.5 )
PCTCRAFT L1305 (0 .2134) ) L1103 (0 .2057)
MINING L0299 ¢ 170 0255 ( ,158 )
DURABLE 0730 ( .260) L0929 ( .291 )
NONDUR ARLE L0552 ( .228 ) 0459 (1,209 )
FINSERY 338 (0 .471 ) 3160 (0 .465 )
TRANSCOM 0424 (776 ) L0420 ¢ .201 )
SCREEN 6.343 (29,12 ) 5.709 ( 36.13 )
ORIENT 32.33  (35.90 ) 29.38

STARTWAGE 4.009 ( 1.619 ) 3.937 ( 1.618 )
TOPWAGE 5.197 ( 1.933) 5.020 ( 1.865 )
SEX 455 ( .498 ) .483 ( .499 )
SCHOOL 4.166 ( .965 ) 4.104 (  .966 )
PROD 2WK 55.94  ( 22.47 ) 52:28 ( 23.13)
MKTWAGE _ 6.678 (.77 ) 6.662 ( .758 )
DMKTEMPL .0895 ( {.0407) .0893 ( .0402)
TENURE (In days) 278.1 (170.1 ) 176.2 (136.9 )
N 2808 785

“
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deal with the censoring problem in the EOPP data. Second, once the case for
using maximum likelihood has been made, various functional forms of rg(t]|X)
will be presented wi“h the main issue being whether or not structural duration
dependence can be identified. Because the emphasis of this section is on
discovering the econometric properties of the estimates, 1ittle attention will
be given to a meaningful interpretation of the results until section 3.

7.2.1 The Use of Maximum Likelihood

There are two primary reasons for using maximum likelihood techniques to
estimate the quit rate and discharge rate equations. First, maximum likeli-
hood produces consistent, asymptotically efficient parameter estimates that
are asymptotically distributed if normally provided regularity conditions on
the density function, f(t|X), are met. Second, and most importantly, maximum
likelihood is able to accommodate sample censoring while the use of standard
regression techniques is likely to result in a sample selection bias problem.
This subsection will attempt to illustrate this second proposition by compar-
ing the results of comparable maximum Tikelihood (ML) and least squares (LS)
estimations.

The general form of the (conditional) instantaneous rate of worker quits

is:
(1) rq(t]x) = mg(tiX,s) * h(t]X)
where
rq(t|X) = conditional instantaneous rate of quitting
mq(tLl,s) = probability that separation-was a ¢uit conditional on and

the fact that a separation, s, occurred

h(t|X) = the hazard of separation--i.e., the instantaneous probabil-
ity of any separation occuring conditional on X

To estimate r,(t|X) by maximum likelihood, a distribution must be as-
sumed for the densitﬂ of tenure on the job, f(t|X). It is shown in chapter 3
of Meitzen (1982). that—assuming a functional form for rg(t{X) will imply a
density function, f(t]|X). To facilitate a comparison of ML and LS techniques,
assume that the quit Fate is a time-independent exponential function and that
quits are the only cause of separation (i.e.. mq(t|}35) = 1):

(2) rq(tl_)(_)

(3) rq(tlX)

This implies that tenure on the job is exponentially distributed with pa-
rameter rq(tll):

expiX' B}

"

h(t|X)

(4) F(E1X) = rg(tlx)  expi-t rg(t]X)}
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Under the exponential distribution, the expected length of tenure is:

(5) E(TIX) = __1 = !
= exp{-X'B}

q
Given the time-independer? <. oonential assumption, the parameters, B, can
be estimated by maximum likelisw . If tenure on the job, T, is exponentially

distributed with parameter o = c«xp{XB}, a least square: regression of the
following type will produce estimates of B:
(

\,

(6) T =.exp{-xB8 v} ~

S~
where v hds an exponential distribution witn unit scale parameter and is dis-
tributed independent of X. Taking natural logarithms of (6) yields:

(7) inT = - B Inv

and the expectation, -onditional on X, is:
(8) E(T|X) = -X8 + E(1nv)

and, therefore, a least squares regression of the logarithm of tenure on X
will yield estimates of -B. Thus, given a sample with all complete spells of
employment (i.e., no samjie censoring is present), the ML and LS techniques
should result in coefficients that are the same magnitude but of opposite
signs. The only difference between the two should be the vaiue of the con-
stant term if E(Inv) # O.

Assume for the moment that the full sample contains only complete employ-
ment spells wnich end in quits. The first two columns of table 7.5 can be
thought of as ML and LS estimates under this assumption as the 525 quits in
the tUPP sample were used to obtain the coefficient estimates in coiumns 1 and
2. Inspection of the first two columns reveals that in all cases except one,
the ML and LS coefficients have oppecsite signs., In the case where this is not
trus (DURABLE), both ML and LS coefficients are highly insignificant. Furth-
srmore, for the coefficients that are statistically significant, the absolute
values of ML.-and LS coefficients are very similar, and therefore, it can be
concluded that the use of either ML or LS is acceptable. However, as in the
EOPP data, once incompiaote spcl!s of employment are present in tne sample,
this conclusion is no longer valid. In chapter 3, section 4 of Meitzen, it is
shown that when incomplete spelis of employment are present, the use of least
squares imposes a sample selection rule that results in Dbiased coefficient
estimates while maximum likelihood can cope with censored observations, and
thus, - produce unbiased coefficient estimates by having incomplete spells of
employment contribute a "prubability of no separation" term to the likelihood
function. To illustrate this point, incomplete spells of employment will be
allowed in the sample and two common sample selection rules will be imposed SO
that LS can deal with the incomplete spells:

Rule 1: Allow only completed spells of employment--i.e., only those
spells that have resulted in a yuit are allowed.
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TABLE 7.5

COMPARISON OF MAXIMUM L IKELIHOOD AND LEAST SQUARES ESTIMATES

Partial Sample

Full Sampie

MLﬁﬂff|X) RULE 1 LS MLtﬂ(TIX) RULE 2 LS

6ONSTANT -4.460 (~8.487) 3.896  ( 7.760 ) ~5.221 (~9.844) 4.713 (26.615 )
LOGEMPLOY <1226 ( 3.645) - ,1205 (=3.648 ) = L1373 (=4.174) - 0169  (-1.595 )
UNION - 000596 (-~ ,260) .00120 ( .527 ) - .00518 (~2.304) .000758 ( 1,259 )
PROGRESS - 0519 (-~ ,381) 158 (1,228 ) - .5326  (~3.958) 22296 (4,700 )
LONGTOPW - .00106 (~1.963) .00134 ( 2.870 ) - 000761 (-1.926) .000357 ( 2.375 )
PCTCRAFT - .239 (- .929) 2247 (1,041 ) ~ .836 (-3.438) 2344 ( 3.324 )
MINING - 0424 (- ,122) <158 ( 1.445 ) - L0135 (- .045) - .00646 (- ,0674)
DUR ABLE - 0512 (= .243) - 124 (- .615 ) .295 ( 1.406) - .188 (-2.911 )
NONDURABLE - 214 (- .873) L0258 (4107 ) - L0871 (- .356) - .0301 (= .434 )
F INSERV - 0415 (- ,405) L0935 ( .934 ) ~ 0612 (- .597) L0569  ( 1.654 )
TRANSCOM .183 ( .B09) - .220 (- .991 ) .298 { 1.299) - L0321 (= .421)
SCREEN - 0162 (=2.099) L0214 ( 2.878 ) ~ L0157  (=2.463) - .00210 (=4.169 )
ORIENT 000987 ( .577) 200225 ( 1.567 ) - .00508 (=3,499) .00237 ( 5.603 )
WAGE L0164 (= .412) .00229 ( .0579) -~ .0758  (~1.926) 0191 ( 1.668 )
SEX +159 ( 1.626) - .195  (~1.986 ) - L0218 (= .211) - .100 (~3.093 )
AGE .00088! ( ,164) -~ ,00322 (- .611 ) - 0251  (-4.952) .00475 ( 3.161 )
SCHOOL <109 (-2.198) 125 (2.635 ) 0319  ( .664) .259 ( 1.625 )
PROD 2WK - 00223 (-1.052) .00583 ( 2.903 ) - .00824 (-4,057) .00376  ( 5.595 )
MKTWAGE - 0377 (= .616) 20236 ( .399 ) L0652 ( 1.077) - .00932" ( -.469 )
DMKTEMPL .203 € .179) - ,0670 (- .061 ) 566 ( .516) - .235 ( .618 )
Dependent Qulit Rate Log of Tenure Quit Frre Log of Tenure
Yariable

x2 = 50.77 RZ ~ .1543 X2 = 164.61 RZ = 0669

LOG L = -3241.073 LOG L = ~4277.752

Ty =+003976 T = -006723

N=525 N = 525 N = 2808 N = 2808

130
121



Rule 2: Include all observations and treat incomplete spells as if a
quit occurred at the end of observed tenure.

Rule 1 is imposed in column 2 of table 7.5 where the LS regression is
performed on only employment spells that resulted in a quit, while Rule 2 is
imposed in column 4 of table 7.5 where the LS regression is performed on the
full sample of complete and incompl=te spells of employment. Tne ML estimates
when the full sample is used are found in column 3 of table 7.5.

A comparison of columns 2 and 3 reveals that when Rule 1 is imposed, the
LS coefficients are generally smaller in absolute value than the ML coeffici-
ents. In only one case (SCREEN)/is the LS estimate greater in absolute value
than the ML estimate when the ML estimate is statistically significant. Five
coetticients (LUGEMPLOY, SEX, AGE, SCHOOL, MKTWAGE) have the same sign in the
LS and ML models with the LS coefticients being statistically significant in
three of these cases (LOGEMPLOY, SEX, SCHOOL) and the ML coefficient being
signitficant in two of these’ cases (LOGEMPLOY, AGE). :

A comparison of columns 3 and 4 reveals that when Rule 2 is imposed, the
LS coefficients are, again, generally smaller in absolute value than the ML
coefficients. Only once is the LS coefficient larger in absolute value (SEX),
and in tnis case, the ML coefficient is not statistically significant. Six
coefticients have the same sign in the LS and ML models with the LS coetfi-
cient being statistically significant in two cases (SCREEN, SEX) and the ML
coefficient being statistically significant in two cases (LOGEMPLOY, SCREEN).

Before drawing any conclusions, it wmust be asked whetrer the ML-LS com-
parison of columns 3 and 4 is valid since, when LS is performed on the full
sample, all types of separations are present (e g., yuits, discharges, induced
quits), while the ML estimates deal only with the quit rate, rqg{(t|X). In
order to overcume this doubt, the overall hazard h(t|X) that includes all
causes of separation was estimated by ML, and tne results are compared to the
Rule 2 LS in table 7.6. Although the coefticients or ry(t|X) and n(ti{X)
differ, the same conclusions apply when the coefficients o% h(t|X) are com-
pared to the coefticients of the Rule 2 LS. In all but three cases (DURABLE,
FINSERVE, SCHOOL), the LS are smaller in absolute value than the ML coetfi-
cients and in none of these three cases is the ML coefficient statistically
signiticant. Five coefficients have the same sign in the LS and ML models
with the LS coefticient being statistically significant in one case (SCREEN),
and the ML coefficient beinyg statistically signiticant in two cases (LOGEM-
PLUY, SCREEN). :

In sum, the results of tables 7.5 and 7.6 show that when using this par-
ticular data set, imposing a sample selection rule and using least. squares
produces coefficient estimates that are closer to zero than the maximum like-
lihood procedure which adjusts for the incomplete (censored) employment
spells. Thus, assuming that the ML technique does produce unbiased coeffici-
ent estimates, in this particular case, no matter which sample selection rule
is imposed, the use of LS technigues results in coefficient estimates that are
generally biased toward zero. Although the magnitude of the bias may depend
on tne assumed distribution of the density function (exponential in this case,
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TABLE 7.6

COMPARISON OF OVERALL HAZARD AND RULE 2 LEAST SQUARES

ML h(H|X) RULE 2 LS
CONSTANT -5.253  (=-10.641) 4.713 ( 26,615 )
LOGEMPLOY - .128 (= 4.237) - 0169 (= 1.59% )
UNITON ~ .00476 (- 2.331) .000758 ( 1.259 )
PROGRE SS - .409 ( 3.180) 2229 (4,700 )
LQNGTOPW - .00114 (= 1.976) .000357 ( 2.375 )
PCTCRAFT - .6638 (- 3.105) 2344 (3,324 )
MINING - L0411 (= .134) - .00646 (- .0674)
DURABLE 41 (0 .726) - .18 (= 2,911 )
NONDURABLE - 229 (- .985) ~ L0301 (= .434)
F INSERV - .0445 (- .472) +0569 ( 1.654 )
TRANSCOM 172 ¢ .78 ©.0321 (= .421)
SCREEN ~ .0138 (- 2.458) - .00210 (- 4.169 )
ORIENT - .00403 (- 3.121) .00237 ( 5.603 )
WAGE - 0635 (= 1.771) L0191 (1,668 )
SEX N137 (0 1.548) - 100 (= 3.093 )
AGE - .0185 (= 4.120) .00475 (3,161 )
SCHOOL .60455 ( .100) L0259 ( 1.625 )
PROD2WK - - L0111 (= 5.936) .00376 ( 5.5%5 )
MKTWAGE L0755 ( 1.345) - .00932 (- 4469 )
DMKTEMPL .589  ( .581) - .233 (- .618 )

Dependent Variable

Separation Rate
N = 2808

x2 = 173.05

Log L = =4923.665
h = 0007575

l.og of Tenure

N = 2803

R% = .0669

t statistlcs In parenthoses.
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this downward bias is a general feature of sample selection rules since the
expected value of a distribution truncated from above will be less than the
expected value of an untruncated distribution. Hence, in the case of ana-
lyzing spells of employment, these downward-biased coefficients will result in
the analyst concluding that variables have a smaller impact on tenure.

7.2.2 Comparisons of Functional Forms

In this subsection, the performances of various functional forms for the
quit and discharge equations are compared with a focus on two issues relating
to the presence of omitted variables (i.e., uncorrected sample heterogeneity)
in the empirical models: (1) does the existence of omitted variables result
in a significant bias of the estimates of the 6 coefficients and (2) can
structural duration dependence be detected in either the quit or the discharge
equation? The functional forms are:

“Model 1: ry(t{X) = exp x'6, a time-independent model.

Model 2: ro(t|X) = v - exp X'ba, a time-independent model that in-
c?udes a multiplicative error term, v, to capture the effects
of omitted variables.

Model 3: ra(t|X) = exp X'P3 - exp 3t , a Gompertz hazard model that

allows duration dependence.

To analyze the effects of omitted variables on the estimates of‘E, Models
1 and 2 will be compared. The time-independent specification of Model 1 does
not allow for the effects of omitted variables, while Model 2 captures the
effects of omitted variables through the Ggamma-distributed error term, v,
which has a unit mean and variance of &¢¢. In the terminology of section 2.3
of chapter 3 of Meitzen, the 1981 Model 1 represents the wapparent® hazard,
and Model 2 represents the "true" hazard.

Recall, Lancaster and Nickell (1980, p. 151) concluded that the effect of
omitted variables on the coefficients of included variables is to bias these
coefficients toward zero but that the bias is not likely to be serious. From
equations (292) and (30a) of section 2.3 of chapter 3 of Meitzen, the coeffi-
cients of the “true" hazard and the “apparent” hazard were shown to be:

(9) B]nrz(tLL) _ 850 (True)
9Xj

(10) ainrq(t|x) (Apparent)

P

X3

- sz[l + 82 exp _&'_[52 t]'l = BJI

Thus, Pjp < B2 and the degree of the bias depends on §2 with larg-
er values for 6% causing a larger downward bias in £j1.
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r
f[o illustrate this propusitiong\yersions of Models 1 and 2 that include
the same variables are presented in table 7.7 with columns 1 and 2 presenting
the quit equation results and columns 3 and 4 presenting the discharye equa-
tion results. Focusing first on the quit equation results, notice in colunn 2
that &2 js very small and statistically insignificant, which leads to the
predictioh thdt the values of the F;'s and B,'s are very close. Inspec-
tion of tne coefticients in colunns 1 and 2 reveals that, in general, 3o
is only slightly larger in absolute value than B-l. In fact, if an average
of the ratio éii is taken over all coefficients in the guit equation, it is
j2 -
fOSng tndt, onJaverage, fj1 1s .993 times the size of 0j, (i.e., 'R = %
JJl
J=? Bj2 = .993). Thus it is reasonable tu conclude that there is virtu-
ally no omitted variable effect on tne coefficients of the quit equation, and
according to tnis criterion, Model 1 is an appropriate estimator for the R's.

Turniny attention to the discharye equation, column 4 reveals that §2
is very large and statistically signiticant, and therefore, it is suspected
that the By's will be noticeably closer to zero than the Bp's. Inspection
of culumns 3 and 4 appears to contirm .this suspicion as the coefficients of
Model 1 are yenerdlly closer to zero than are the coefficients of Model 2, and
on average, Bj] is only .786 times the size of Bj, (i.e., p = .786).
Tnus, there may be evidence for preferring Model 2 over Model 1 in the dis-
charge equation when the bias of the £'s is the choice criterion. However, it
is ditticult to determine when the downward bias of the Bl's becomes serious
(i. e., what value of By establishes a "cutof f' point beiow which Model 2 is
preferred?), and furthermore, given that most of the coefficients of tne
discharge equation are statistically insignificant, it is not cleer whether
there should be concern over the bias of these coefficients.

Focusing now on the second issue of whether or not duratic  ependence
is evident in either the quit or the discharye equation, we must .. serve thnat
an identitication problem exists since, with only one employment spell ob-
served for each worker, time dependence of the hazard function cannot be
- distinquished from the effects of omitted variables on the measured hazard. To
1l lustrate this problem, compare Modeis 2 and 3:

Model 2: ry (tyX) = v * {exp X'fFy}
Model 3: ry(tjX) = explx'F3} « exp st

Tnese nodels can be tnought ot as restricted versions ot a proportional haz-
ards wmodel that allows for the effect of error:

(11) r(t(X) = v * ¥3(X) - ¥a(t)
where in Model 2, Wo(t) = 1 qnd'in Model 3, v = 1. Or, similarily, in Model
2 it is beinyg assumed that &2 # 0 and &= 0 while in Model 3 it is being
assumed that 82 = ¢ and & # 0. Thus, Models 2 and 3 represent different
functional form assumptions for capturing time variation of hazard.
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TABLE 7.7

COMPARISON OF ¥ODEL: 1 AND 2 FOR QUIT AND DISCHARGE EQUAT IONS

ApparenfB ik Irqe BJZ Apparent BJI True BJZ
Model 1 “odet 2 Model 1 Mode | 2
Quit o Qult Discharge DIscharge

CONSTANT ~5.221 (-9.84) ~5e 154 (-9.10) -8.552 (=6.33) -8.347 (=5.17)
LOGEMPLOY «137 (-4.17) - +139 (-4.12) - .0629 (- .81) - .0732 (= «75)
UN1TON - .00518 (=2.30) - . 00524 (=2.30) - .00268 (= .55) - .00334 (1.17)
PROGRESS - 533 (=3.96" - .541 (=-3.90) «240 ( 1.24) «592 (1.17)
LONGT OPW - .000761 (~1.92) - 000772 (-1.30) - .00404 (-2.04) - .00459 (-2.03)
PCTCRAFT - .836 (-3.44) - .855 (-3.42) - .101 (= «22) 0215 ( .03)
MINING - 0135 (- «¢5) - 0222 (- .06) - 195 (- «30) - .43; (- «55)

. DURABLE «295 (1.a]! « 296 ( 1.39) - +609 (=1.19) - 698 (=1.16)
NONDURABLE = .0871 (= o364 -.0941 (- .38) -1.140 (-1.53) -1.280 (=1.54)
F I NSERV - 0612 (- 60 -.0581 (- «55) .0530 ( .22) .138 ( .45)
TRANSCOM «298 (1.30) .299 (1.28) - 571 (- .78) = 592 (= «72:
SCREEN - .0157 (-2.46) - 0151 (-2.46) - .00356 (- .34) - 00329 (-~ .29)
ORIENT - .00508 (-3.50) - 00517 (=3.47) - .000428 (~ .15) 000869 ( .23)
WAGE - .0758 (-1.93) - .0766 (-1.91) .0254 ( .29) .00267 ( .03)
SEX - .0214 (= «22) - 0151 (- .15) 1.028 ( 4.23) 1.350 ( £.20)
AGE - 0251 (-4.95) - +0255 (~4,88) .0895 ( .93) .0163 ( 1.25)
SCHOOL .0319 ( «66) ¢ 0299 ( .61) - +166 (-1.41) - +195 (=1.33)
PROD 2WK - .00824 ( 4.06) - .00840 (-4.00) - .0287 (-5.68) - +0339 (~5.36)
MKTWAGE .0652 (1.08) +0635 (1.02) 117 ( .78) 115 ( «62)
DMKTEMPL «566 ( 52) 596 ( .53) 465 ( .18) 1.453 { .45)

37 02( .92) 6.733 02 ( 3.57)

" Qults or
Discharges 525 525 . 90 90
N ' 2808 2808 2808 2808
x2 164.61 164.84 74.44 ‘ 79.08
Log L1kel ihood -42717.752 -4277.641 -868.941 ~866.622
r 0006723 .0006723 .0001152 .0001152

t-statistlcs In parentheses.
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In Model 2, time variation is captured by the "omitted variable effect,"
v, since the average of v over sample survivors at duration t, v, changes with
t. For example, suppose the true yuit hazard (1.e., conditional on all
explanatory variables, X*) is time-independent while the apparent quit hazard
(i.e., conditional on only a subset of all explanatory variables, X) leaves
out a variable such as "inherent propensity to quit" which is thus captured in
v. In this case, workers with a higher inherent propensity to quit will de-
part from their jobs early, leaving only workers with lower inherent propensi-
ties to yuit in their jobs as duration increases, and therefore, the average
of the inherent propensities to quit across surviving members of the sample,
vV, decreases as duration increases. In Model 3, time variation is captured by
tne “structural duration dependence parameter," §. For-example, in the con-
text of a job-matching model, & would represent the decline in the probability
of separation due to a learning process as tirms and workers are likely to
learn of the bad aspects of the employment match early, and therefore, separa-
tion is most likely to occur near the beginning of the match. Hence, the
problem illustrated here is one of identification: yiven that duration depen-
dence is observed, is it due to leaving out a variable which measures the
" inherent propensity of workers to quit or is it due to the learning process
associated with job matching?

Examples of this issue are found in tables 7.8 where Models 1, 2, and 3
are compared for the quit and discharye equations. Examining the portion of
the table on quit eguations, two comments are in order. First, the values of -
the log of the likelihood are virtually identical for all three models, and
therefore, neither the inclusion of an error term nor the allowance for dura-
tion dependence can improve upon the overall explanatory power of the time-
independent model, Second, the coefficients of Model 2 are just slightly
larger than the almost identical coefficients of Models 1 and 3. These two
observations lead to the conclusion that the time-independent assumption of
Model 1 appears to provide a reasonable explanation for workxr quits in the
EUPP sample. This conclusion, however, is conditional on the very special
nature of the EOPP sample: newly hired, low-skilled workers are being
followed for a relatively short period of time (at most, a worker is followed
for the first 2.5 years on the job). The time-independent Model 1 may not
perform as well with, for example, data sets that follow the worker over a
longer period of time. :

The results of Models 1, 2, and 3 for the discharge equation are pre-
sented in table 7.8, the section on discharge equation 3, and the most strik-
ing finding is the large and statistically significant value of 2 in Model
2. Furthermore, column 3 reveals a duration dependence effect that is
statistically significant at the 20 percent level. Inspection of the values
of the log of the likelihood reveal almost identical values for Models 2 and 3
(which dare both somewhat larger than the value for Model 1), which suggests
that both of these models are slightly more powerful than the basic time-
independent model, Overall, the discharge equation performs ratner poorly,
and therefore, it may be a mistake to attribute the falling hazard to
structural duration dependence. Thus, Model 2 appears to be the preferred
functional form for the discharue equation.
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TABLE 7.8

COMPARISON OF Moﬁsys 1, 2 AND 3
' \
By Quit Equation
Mode! 1 Model 2 Model 3
CONSTANT - =5.221  (-9.84) 5,144 \ (-9.10)  =5.217 (=9.80)
LOGEMPLOY S A% 40D - 139 -4.12) = 137 (-4.17)
UNION - .00518 (-2.30) - .00524 300 - L00517  (=2.30)
PROGRESS -.533  (=3.96) - 541 (=300) = 532 (-3.95)
LONGTOPW - .000761 (=1.93) - .000772 (~1.30 - .000759 (=1.29)
" PCTCRAFT - .B36  (-3.44) - .855 .836 (-3.44)
MINING - .0135 (- .05) - .0222 0139 (- .05)
DURABLE 2295 ( 1.41) 2296 (1.39) % .295 ¢ 1.41)
NONDURABLE - 9871 (= .36) - .0081 (= .38) - 0872 (= .36)
F INSERV - 0612 (- .60 - .0581 (= .55) = .0607 (= .59)
TRANSCOM © .29 ( 1.30) .29 ( 1.28) .297 ( 1.30)
SCREEN - L0157  (=2.46) - .0161 (-2.46) - .0157  (=2.46)
ORIENT - .00508 (-3.50) - .00517 (-3.47) = .00507  (=3.49)
WAGE - .0758  (-1.93) - .0766 (=1.91) = 0757  (=1.93)
SEX - .0214 (= .22) - 0151 (= .15)  =.0212 (= .22)
AGE © - L0251 (-4.95) - 0255 (=4.88) = .0251  (-4.94)
SCHOOL 0319 ( .66) L0299 .61) 0319 (67D
PRODZWK - .00824 (-4.06) - .00840 (-4.00) - .00824  (-4.05)
MKTWAGE 0652 ( 1.08) L0635 ( 1.02) L0651 ( 1.07)
DMKTEMPL 566 ( .52) 596 ( .53) 564 ¢ .51
457 92 ey - .0000260%( .09)
Quits 525 525 525
N 2808 2808 2808
x2 164.61 164.84 164.62
Log Like! i hood -4277.752° -4277.641 -4277.748
7 .0006723 .0006723 .0006723
t-statistics In parentheses.
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TABLE 7.8 (Continued)

COMPARISON OF MODELS 1, 2 AND 3

By Dlscharge Equation

Model 1 Mode | 2 Model 3

CONSTANT -8.552  (-6.33) -8.347 (- .17)  -8,333 (-6.18)
LOGEMPLOY - 0629 (- .81) - .0732 (= .75) - .07248 (- .92)
UNTON - .00268 (- .55) - .00334 (- .57) - .00239 (- .49)
PROGRESS 540 ( 1.24) 592 (1.7) .565 ( 1.30)
LONGTOPW - 00404 (=2.0%) -.00459 (-2.03) - .00387 (=1.97)
FCTCRAFT - 101 (- .22) 20215 ( .03) - .108 (- .24)
MINING - 195 (= .30) -.434 (- .55) - .181 (- .27)
DURABLE - 609 (-1.19) -.698  (-1.16) - .587 (-1.15)
NONDURABLE -1.140  (-1.53) -1.280  (-1.54) - 1.132 (-1.51)
F INSERY 20530 ( .22) 38 .45) 0751 W31)
TRANSCOM - 577 (= .80) 592 (= .72) - .589 (- .80)
SCREEN - .00356 (- .34) -.00329 (- .29) - .00386 (- .37)
ORIENT - .000428 (- .15) ~.000869 (- .23) - .0000772 (- .32)
WAGE 0254 ( .29) .00267 ( .03) 0209 .24)
SEX 1.028  ( 4.23) 1.350  ( 4.20) 1.033 ( 4.24)
AGE 0895  ( .93) L0163 ( 1.25) .00993  ( 1.03)
SCHOOL - 166 (-1.41) 195 (-1.33) - .162 (-1.38)
PROD 24K - 20287 (-5.68) -.0339  (=5.36) - .0282  (=5.61)
MKTWAGE’ AT (.78 15 ( .62) J14 0 (.76)
DMK TEMPL 465 ( .18) 1.453  ( .46) .369 C .14)

6.733 92( 3.57) - 00138 % 1.80)
Discharges 0 90 90
N 2808 2808 2808
x2 74.44 79.08 77.99
Log Likel lhood -868.941 -866.622 -867.167
I .0001152 .0001152 .0001152

t~statistics in parentheses.
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The results of Models 2 and 3 of the quit and discharge equations suggest
that the omitted variables effect "predicts" the duration dependence effects
in that a small 62 is associated with a small § (quit equation), and a large
82 is associated with a large § (discharge equation). This type of finding
is also reported by Lancaster ‘and Nickell (1980), who state that:

In a sense the effect of time variation in the hazard and
the systematic error are "collinear." This is particular-
1y clear in Lancaster (1979} where assuming (a) no error
but possible time dependence and, (b) possible error and
no time dependence give almost identical log likelihoods.
This suggests that there may be a problem of identifica-
tion . . . . (p. 149)

Therefore, an appropriate conclusion of the empirical results presented here
is that in the EOPP sample, measured duration dependence is probably due tu
the effects of omitted variables since in both the quit and discharge equa-
tions, 62 is a good predictor of the magnitude and statistical significance
of the duration coefficient, §.

7.2.3 Summary

Section 7.2.1 discussed the econometric problems posed by the incomplete
or right-censored employment spells contained in the EOPP sample. When incom-
plete spells are present in the sample, least squares regression methods
require a sample selection rule to be imposed, with two common rules being
(1) use only completed employment spells and (2) include incomplete employment
spells and treat them as if they were complete at the end of the observation
period. In contrast to these least squares techniques, the maximum likelihood
procedure used in this study allows censored observations to contribute a term
to the likelihood function, which accounts for the fact that no separation has
occurred in these cases. It was found that compared to this maximum likeli-
hood method, least squares under both sample selection rules results in
coefficient estimates that are closer to zero. o

In section 7.2.2, two issues related to the presence of uncorrected sam-
ple heterogeneity were discussed. First, the effects of uncorrected sample
heterogeneity on coefficient estimate were explored and in the discharge equa-
tion, where a significant amount of uncorrected sample heterogeneity was de-
tected, a downward bias in the coefficient estimates was discovered. Second,
it was found that the degree of uncorrected sample heterogeneity “predicts"
measured duration dependence. In the quit equation, where no heterogeneity
was d<“ected, no measured duration dependence was evident, while the effects
of heterogeneity in the discharge equation produced negative measured duration
dependence.

“ Finally, as discussed in Appendix B, the EQPP sampling design may result
in choosing employment spells that are longer than spells chosan randomly.
The econometric methodology used in this study does not correct for this
length-bias problem, and therefore, the results obtained in this study must
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be conditioned upon the fact that the employment spells used to estimate the
probability of separation are longer than spells chosen at random. This
implies that the coefficient estimates may be upwardly biased.

The section that follows provides an interpretation of the results from
a labor economics perspective. First, the results of the quit equation will
be discussed, and second, the results of the discharge equation will be
discussed.

When viewing these results, it is important to keep in mind the special
nature of the EOPP sample. Specifically, it should be remembered that the
workers in the sample are in low-skilled occupations, and in order to be in
the sample, the worker must have been hired within a specified time period
(January 1, 1978 to October 1, 1979). Furthermore, given the relatively short
time period in which these workers were observed (anywhere from five to
twenty-eight months), it can be said that this study is analyzing the separa-
tion rates of recently hired low-skilled workers.

7.3 Interpretation of the Quit Results

This subsection presents the results from estimating the quit rate equa- -
tion, rq(t|X). The discussion focuses on interpreting the coefficient
estimateg within a hypotheses ‘testing framework. Where applicable, the
results will be compared with the results of other studies. The issue of
duration dependence of the hazard function will also he raised again with an
emphasis on drawing implications from the results and comparing the results
with some other findings.

7.3.1 Quit Equation Hipotheses

First, hypotheses regarding the signs of coefficients and the resulting
estimates are presented. It is important to keep in mind that all of these
statements are made conditional on all other influential factors being held
constant. However, in some cases, the set of explanatory variables may not be
able to control adequately for factors that have a systematic effect on the
quit rate, and thus, coefficient estimates are likely to suffer from omitted
variables bias., It will be pointed out when such cases are apparent. 1In
general, the vector of explanatory variables, X, can be partitioned into four
categories of variables: -

1. General: General firm characteristics that are directly related to
the last worker hired

2. Specific: Firm characteristics that are specifically related to the
last worker hired

3. Worker: Characteristics of the last worker hired

4. Market: Local labor market characteristics
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The section that tollows contains the hypothesized siyns of the coeffic-
ient for cach variable and a4 briet explanation of the wmeaning behind each
nypothesis. A more detailed explanation 1is given when the results are
presented.

General Variables

0 LUGEMPLOY < O. Firm size can be thought of as a proxy for internal job
iadder development. Laryer firms are more likely to offer training and ad-
vancement opportunities to workers than small firms, and hence, the employ-
ment relationship tends to be relatively permanent.

o UNION < 0. The percent of unionized workers represents the union's
strength in the firm. Aside from an ability to capture economic rents in
the tonmn of hiyher wages, unionization is positively related to the quality
of working conditions as, to paraphrase Freeman (1980), the union grievance
machinery provides workers with a “voice" option of resolving problems in
the workplace as an alternative to the "exit" option of resolviny problems
by quitting. Hence, the presence of a union will tend to swing the "exit-
voice tradeoff" in favor of the voice option. Note, however, that fringe
benefits have not been controlled for in this study, which implies that
UNION will contain the effects of the voice option and higher fringes, with
both negatively influencinyg the quit rate.

5 PROGRESS < 0. The presence of a waye proyression for the job slot sig-
nifies that there is future wage improvement with the firm, and hence,
future waye increases will be lost if the worker quits. This is consistent
with a specific human capital interpretation in which the presence of a
waye proygression implies that the worker initially invests in human capital .
by accepting a lower wage and, later, receives a return on investment in
the forn of higher wayes. Under this interpretation, the worker's proba-
bility of quitting is inhibited by the prospects of suffering a capital
loss--i.e., foreyoing higher future wages. In addition, this vari~h’e is
likely to pick up unmeasured firm characteristics that are correlai. . with
having a wage proyression.

i

0 LONGTOPW > 0. The present value of a job in which it takes a longer per-
iod of time to reach the top wages is lower tnan that of a comparable job
in which it takes a shorter period of time to reach the top wage, and
therefore, the probability of quitting is higher when it takes a longer
time to reach the top waye. ’

o PCTCRAFT < 0. The percent of craft workers. in the firm should be highly
correlated with job ladders and.advancenent opportunities and, thus, repre-
sents future waye increases for the worker. This variable is a traditional
proxy tor investment in specific human capital. :

0 INDUSTRY DUMMIES. Tnere are nu priors on the signs of these coefficients
since they serve mainly as control variables. Note that the excluded in-
dustry i% Wholesale and Retail.

!
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Specific Variables

0

SCREEN € 0. This measures the intensity of the firm's prehire information
gathering process outlined in chapter Z. By investing in prehire informa-
tion on potential workers, the firm will be better able to hire a worker
whcse talents are compatible with the job demands, and therefore, is less
likely to hire a worker who will become dissatisfied and quit. This
screening process may also be indicative of the type of job to be filled
and the firm's policy regarding the retention of workers since a firm with
jobs that require a yreat deal of training (either specific or general)
will most likely be looking for a relatively permanent employment relation.
ship and, therefore, will attempt to ensure match quality before someone is
hired by caretully screening potential workers. In such cases, it may be
said that the firr does not draw randomly from the pool of available work.
ers and discovers watch quality only after the match has been formed.

ORIENT < 0. Ideally, this variable captures the effects of on-the-job
training--i.e., specific hunan capital investment. However, the concept
of investment in human capital is a lony-term notion, and it is difficult
to conclude how well the amount of time spent orienting and training the
worker during the first month of emplcyaent captures this process. At
best, ORIENT is a predictor of future training and numan capital accumula.
tion. An alternative interpretation that is consistent with a negative
sign for ORIENT is that it is an indicator of how well workers become
acquainted with the jop, and thus, how comfortable they feel in the job.

WAGE ¢ 0. This follows directly from the worker's search model of Meitzen,
A higher wage is more likely to meet the worker's reservation wage, and
therefore, the probability of quitting is lower.

Worker Variables

0

0

SEX < U. As the traditional primary earner of the household, male: are
Tess Tikely to quit their jobs. A selection process may be captured by the
coefficient since males, beiny perceived by empioyers as having a greater
attachiment to tne labor fource than women, will be chosen by firms who are
looking for permdanent employees. »

AGE < U. Two factors help to explain this negative sign. First, since
their family responsibilities are likely to be fewer and mobility costs
lower, job shopping is more likely to be undertaken Dy younger workers in
dan attempt to find jobs that suit their tastes or to discover what their
tastes are. Second, older workers in the same current position are less
likely to switch to a given job tnan younger workers because their shorter
remaining working lite means that there is less time for them to capture
the returns of a new job. In addition, the number of alternatives available
is likely to decline with age. However, it may be argued that AGE 1s asso-
ciated witn a higher probability of quitting when it is remembered that the
EOPP sample contains recently hired woikers in low-skilled occupations, and
older workers hired in to such pzsiiions may be of lower quality or may be
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more likely tou separate from a job than other members of their age cuhort.
Therefore, the interpretation of the AGE coefficient may not be as unambig-
uous as it appears at first glance.

o SCHOUL > U. Better educdated workers are likely to have better alternative
opportunities.,

0 PRUU2WK < 0. Workers who perform better are likely to have grvater future

opportunities with the firm. Furthermore, good job pertformance may be an
indication of worker satisfaction with the job.

Market Variables

0 MKTWAGE > 0. farket waye is an indication of the wayges paid 1in alternative
jobs. The higher the market wage relative to current wages, the dreater
the probability that the worker will quit to fina a better paying Jjob.

0 DMKTEMPL > 0. The growth in labor market employment is positively correla-
ted with the probability of finding another job. This variable can be
thought of as proxying job vacancy rate.

7.3.2 Quit kquation Results

Quit equation results are reported in tadie 7.9 where the three colunns
reflect Jifferent wage variables included in the equation. Model 3 (the
Gompertz hazard) results are presented since, in the previous section, it was
judged that there is essentially no diftference between Modeis 1, 2, and 3.

In additicn to the coefficient estimates reported in table 7.9, column 1
ot table 7.10 presents what are referred to as the quit equation "multipli-
ers.” For continuous explanatory variables, the multipliers indicate the
proportionate change in the quit rate when the explanatory variable moves from
its sample mean to a value one.standard deviation above its sampied mean. An
interpretation ot this continuous variable wmultiplier is that it represents
the proportionate change in the quit rate when the explanatory variable under-
gyoes a "typical" change in the sample. For dummy variables, the muitipliers
indicate the proportionate change in the quit rate when the explanatory varia-
ble moves from a value of O to a value of 1. In addition to the multipliers
of cotumn 1, table 7.10 reports the sample means, standard deviations, and
coefficients of variation tor the explanatory variables of the quit equation.

To detine the multipliers more formally, first let:
(12) X = n-dimensional row vector of explanatory variables.
pPartition this vector in tpe following manner:

(1‘5) _X. = (_2(_1) Xk)
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TAGBLE 7.9

QUIT EQUATION WITH ALTERNATIVE WAGE SPECIF ICATION

STARTWAGE Only TOPWAGE Only  STARTWAGE and TOPWAGE
CONSTANT -5.217 . (=9.80) ~5.151  (~9.86) -5.156  (=9.70)
LOGEMPL OY -a137 -4.17) - 42 (-4.29) - .43 (-4.31)
UN TON -.00517  (-2.30) - .00471 (-2.10) - 00478 (=2.13)
PROGRESS -.532 (-3.95) - 433 (=3.20) - 419 (=3.02)
LONGTOPW -.000759  (-1.29) - .000364 (- .64) - .000337 (- .60)
PCTCRAN T -.836 (-3.44) - .764 (=3.13) - 61 (=3.12)
MIN ING -.0139 (- .05) 0413 .12) 0128 ( .03)
DURABLE .295 ( 1.41) 2302 ( 1.47) 283 ( 1.35)
NONDUF. ABLE -.0872 T~.36) - 0649 (= .27) - .0685 (- .28)
FINSERV -.0607 (- .59) - .0576 (= .56) - 0614 (=~ .60)
TRANSCOM .297 ¢ 1.30) 345 ( 1.51) - 337 (~1.47)
SCREEN -.0157  (-2.46) - 015y (-2.44) - 0156 (~2.45)
ORIENT -.00507  (~3.49) - .00485 (-3.34) - .00486 (~3.34)
STARTWAGE -.0757  (-1.93) 0271 .42)
TOPWAGE 11 (=3.25) - 323 (=2.73)
SEX -.0212 (= .22) 0140 ( .15) 0106 (1)
AGE -.0251 (-4.94) ~ .0254  (=5.04) - 0256  (~5.04)
SCHOOL 0319 ( W6D) .0405 ( .85) .0388  ( .81)
PROD2WK -.00824  (-4.05) ~ .00837 (-4.12) - 00842  (~4.14)
MKTWAG: L0651 ( 1.07) L0674 ( 1.11) 0665 ( 1.10)
DMKTEMPL 564 ¢ .51 610 .56) 599 .55)
a -.0000260 ( .09) ~ .000004 (  0) .000008 (  0)
Fa .0006723 . 0006722 .0006723
x2 164.62 172.37 172.54
Log L ~4277.748 -4273.875 -4273.787

t-statistlcs in parentheses.

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

TABLE 7.10

QUIT EQUATION MULTIPLIERS

Multiplier Xk O 1Rk
LONGEMPLOY +803 3.027 1.531 +506
UNTON +.87€ 10.36 27.81 2.684
PROGRESS 658 .883 322 « 365
LONGTOPW .966 90.46 103.3 1142
PCTCRAFT «850 «131 213 1.635
MINING 1.013 +030 170 5.667
DURABLE 1.327 073 «260 34562
NONDURABLE «9354 «05% 228 4.145
FINSERY +340 338 AN 1.393
TRANSCOM T4 «042 776 18.476
SCREEN 635 €345 29.12 4.591
ORIENT .840 374353 35.90 1.110
STARTWAGE 1.036 4.009 1.e19 «404
TOPWAGE .788 54197 1933 372
SEX 1.011 »455 498 1.095
AGE 27174 2717 9.980 367
SCHOOL 1.0:3 4,166 +965 $232
PROD2WK .828 55,94 22. 47 402
MKTWAGE 1.053 6.678 «776 «116
DMKTEMPL 1.025 Nolits 041 455

NCTE: Values of Bk are
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where

H

Xy = all (n-1) elements of X except Xy

Xk

I

exp]anétory variable of interest.
Using Model i from the quit equation, we have:
X B
(14) rq(tiX) = ex o
- X, B 3
L R IR
For continous variables, let:

(15a) X = sample mean of Xy

(15b) oy = standard deviation of Xy

(15¢) X'y = value of X, one standard deviation above its sample mean
= Xg * Sg. When X, is at its sample mean, the quit rate
is:

(16) rq(z]X) = 1B Xy

When X, is one standa rd deviation above its sample mean, the quit rate is:
(17) rglt]x) = ef1 1 X'

The multiplier for continuous variables indicates the proportionate change in
the quit rate when Xy moves from Xg = Xg to Xg = X'y:

rq - en181 - Xk
r Xi8 Y, 8

(18)

q
kB

v, {2

oKk ko
=@ Bk\Xk-Xk)
=g Bk Sk

The multiplier fer dummy variables indicates the proportionate change in the
quit rate when Xg moves from X = 0 to Xy = 1:

(19) rql . ekl o
qu O.Bk
e

[n tne followinyg discussion, 1

e Pk Sk - rq - My (from equation 17)
r

) 4y
will be referred to as the percentage change in the quit rate. 3



Looking at the results for the General variables in column 1 of table
7.9, LOGEMPLOY, UNION, PROGRESS, and PCTCRAFT all have the predicted signs and
are statistically significant. Focusing first on LOGEMPLOY and PCTCRAFT, the
multipliers of table 7.10 indicate that the probability of quitting is almost
20 percent lower in a firm which is approximately 50 percent larger than the
average firm in the sample, while the probability of quitting is 15 percent
lower in a firm whose labor force is 34 percent craft workers compared to the
sample average of 13 percent craft workers . The results of LOGEMPLOY and
PCTCRAFT support the contention that they proxy the existence of internal jub
ladders-where workers are provided training in lower "rungs" of the ladder so
that they may eventually fill higher skilled positions in the firm's job hier-
archy. Thus, it can be said that the firm creates its own supply of skilled
workers and seeks a stable, permanent employment relationship in order to
maintain a predictable supply of skilled workers.

The cross-section, industry-level studies of Stoikov and Raimon (1968)
and Burton and Parker (1969) generally found firm size to negatively influence
the quit rate and, in most cases, the coefficients were not statistically
significant. However, in one variant of their model, Burton and Parker found
that average firm size in the industry had a positive and statistically
significant effect on industry quit rates. Specifically, Burton and Parker
found that an increase of 1,000 workers in average firm size would increase
the industry quit rate by 12 percent when evaluated at the mean quit rate for
the sample. They dismiss this unusual result rather lightly by simply saying
that: "The positive relationship between firm size and voluntary mobility
contradicts expectations and suggests that earlier research may have inade-
- quately controlled for the impact of other variables on mobility" (p. 213).

871so contrary to the results of this study, Burton and Parker found that
the nfluence of the percent of skilled workers in the industry on industry
quit iates was positive, but not statistically significant. However, Stoikov
and Raimon found a negative and statisticaliy significant relationship between
their "quality of work force" variable and industry quit rates. This quality
of work force variable essentially measures the skill-mix of the industry
labor force, and it was found that a 1 percent increase in this variable
reduces the quit rate by 1.7 percent (where both variables are evaluated at
their means).

The negative sign of UNION in table 7.9 supports the exit-voice hypothe-
sis and, in all likelihood, also reflects the effect of additional fringe
benefits associated with unionized employment. However, since the level of
fringe benefits cannot be controlled for, it is not possible to disentangle
the voice effect and the fringe effect of UNION. From table 7.10, it can be
seen that the probability of quitting is 12.4 percent lower in a firm which
has 38.2 percent of its workers unionized compared to the average firm in the
sample which has 10.4 percent of its workers unionized.

In his study, Freeman estimated the union impact on worker quits with
four different samples: the National Longitidinal Survey (NLS) of older
males; the younger male NLS; the Michigan Panel Survey of Income Dynamics
(PSID); and the Current Population Survey (CPS). In all four samples, the



union “lmpact on worker quits was neygative with all samples except the younger
male NLS that generated statistically significant union coefficients, In
addition to not beiny statistically signiticant, the union coefficient of the
yovunger maie NLS is smaller than the union coefficient of the older male NLS,

which leads Ftreeman to conclude that "unionism has a = ° - dmpact on the
exit behavior of younyger workers than on the exit behui... older workers"
(p. 665).

In order to compare the union impact on the probability of quitting ob-
tained in this study with Freeman's results, the results of both studies must
be translated into rouyhly equivaient units. The Freeman result chosen for
comparison 1is the loyit model of the annual probability of quitting estimated
with the PSID data. In the PSID sample, the measure of unionization is the
union status of the worker (0 = nonunion, 1 = union member). The NLS samples
were not chosen because Freeman duves not provide the reader with enough infor-
mation in order to transfuem his logit coefficients into percentage changes.
The CP> sample was Jjudgyed to be noncumparable to the EOPP sample because the
CPS measure of quits is a worker who has quit and is unemployed. Freeman
notes that this is a very special group.uf workers because quitting and being
unemployed is "an extreme torm of exit, since most quitters have a job in
hand" (p. 662). In fact, in his study, Mattila (1974) concluded that between
50 and 60 percent of quitters line up a new job before they quit.

In a loyit model, coefficients of independent variables are transformed
into partial derivatives by the tollowing:

(20) 2. 8 q1-0)

3)(1'
where
Q = probability of gquitting
Bi = logit coefficient of X;
Xj = independent variable of interest

After performing this transformatiovn, Freeman (p. 659) reports that for
the appropriate model, the impact ot unionism on the probability of quitting
is 0.036 points when equation 19 is evaluated at the mean quit probability.
In order to state this as a percentage change in the quit probability due to
uniunism, this result should be divided by the mean quit probability. Unfor-
tunately, Freeman does not tell the reader what this mean probability is.
Instead, in table 7.2, he reports separate mean quit propabilities for union
members (0.058) and nonunion workers (0.090). Using these subsample means
reported by Freeman, an approximation to the overall sampie mean can be
constructed by takinyg a weiyhted average of the union and nonunion means with
the weights being based on the percent of the ldabor force that is unionized.
Since approximately 20 percent of the lavor. force is unionized, the construct-
ed mean quit probability 1s:

(21)  (.2)(0.058) + (.8) (0.090) = 0.0836
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Therefore, evaluated at the mean quit probability, union members have a 43
percent lower annual quit probability than do nonunion workers in the PSID
sample.

Before comparing Freeman's results with the results of this study, it
must be noted that the measure of unionization differs between the two
studies. As mentioned above, Freeman's measure of unionization is the union
status of the worker. However, in the EOPP data, the measure of unionization
is the percent of the firm's work force that is unionized. Thus, the PSID
data provide information on the worker's union status, without providing
information on the degree to which the worker's employer is unionized while
the EOPP data provide information on the extent of employer unionization
without providing information on the union status of the individual worker.
In order to resolve this conflict, it will simply be assumed that in the EOPP
sample, workers in highly unionized firms are union members and, therefore,
the appropriate comparison is between a union member in the PSID sample and a
worker in a "highly unionized" firm in the EOPP sample.

The multipliers calculated from the EOPP sample compare the quit rate in
a "highly unionized" firm to the quit rate in firms with no unionization. For
example, the multiplier for a firm that is 75 percent unionized is:

75%)
0%)

1}

(22) Upg = Mq{t|Xys UNION
Fq(tlxl » UNION

1}

Multipliers were calculated for 75 percent, 85.8 percent, and 100 percent
unionization. The 85.8 percent multiplier was chosen because, for those firms
in the EOPP sample reporting unionization over 50 percent, the average percent
of the work force unionized was 85.8 percent. These multipliers are: Uyg =
.699; Ugg.g = .664; Ujgg = .620. Thus, the probability of workers
qui-tting a %igh]y unionized firm is approximately 30 to 38 percent lower than
the probability of their quitting a nonunion firm. As in Freeman's findings,
these multipliers indicate that unionism has a very Tlarge impact on the
probability of quitting.

The magnitude of the Freeman union effect may be greater than the union
effect found in this study because of the special nature of the EOPP sample.
Recall that the EOPP sample consists of recently hired, low skilled workers,
and the quit behavior of these workers may be less likely to be affecced by
unionism than the quit behavior of workers in the more general PSID sample,
Furthermore, it must again be emphasized that the results of the two studies
may not be strictly comparable due to the difference in the measurement of
unionization and also because of the approximation employed here in order to
construct Freeman's estimate. :

Finally, an issue in the interpretation of UNION is whether the coeffi-
cient represents a behavioral response on the part of workers--e.g., the voice
option provided by the union lowers the workers' propensity to quit--or wheth-
er the coefficient captures the workings of a selection process--e.g., only
workers with lower propensities to quit will be hired by unionized firms, and
therefore, UNION is indicative of a firm selection policy. Freeman raises
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this issue and concludes that in his study, the UNION effect is more likely to
be due to a behavioral response:

Since controlling for individual propensities to quit has
essentially no effect on the coefficient of unionism, we
conclude that the wunion impact appears to operate by
changing the behavior of the same person rather than by
uniorization of innately more stable persons. In an
organized work place a given individual is less iikely to
quit tian in a non-organized work place, wages held fixed.
(p. 6606) '

The negative coefficient of PROGRESS in table 7.9 is consistent with the
interpretation that workers are inhibited from quitting when future wage
increases would be foregone. The multiplier in table 7.10 indicates that the
probability of quitting is 34.2 percent lower in firms having a wage progres-
sion, which is, indeed, a very sizeable reduction. As in the case of inter-
preting the union coefficient, it must be asked whether PROGRESS represents
the workers' behavioral response to the presence of a wage progression--e.g.,
the propensity to quit is lowered by the presence of a wage progression--or
whether the wage progression is a self-selection device by which workers with
lower inherent propensities to quit will choose jobs with wage progressions
while workers with higher propensities to quit will choose jobs with flat wage
profiles. According to Salop and Salop (1976), this self-selection feature of
a wage progression operates in the following way:

The firm discourages high turnover individuals from
applying and encourages low turnover workers to apply for
employment by predictably increasing an employees' wage
with his tenure at the firm.. This has the effect of
allowing the applicant essentially to guarantee his
longevity with the firm, since he himself pays the
consequences, in terms of foregone higher earnings, if
he quits prematurely. (p. 620)

Unfortunately, the issue of whether PROGRESS represents a behavioral
response or a self-selection device is difficult to answer with the EOPP data
since no information exists on workers' previous employment history. A clue
might come from column 3 of table 7.9 where the inclusion of STARTWAGE,
TOPWAGE (the starting wage and the top wage of the job slot), and LONGTOPW
essentially hold constant the present value of the job slot. In this case,
PROGRESS still has a negative and statistically significant coefficient.
Thus, with the present value of the job slot held constant, the presence of a
wage progression reduces the quit rate, which lends supporting evidence to the
-conclusion that a wage progression does function as a self-selection device.

In addition to capturing behavior-modifying and/or self-selection effects
of a wage progression, it is possible that PROGRESS is correlated with unmea-
sured firm characteristics that influence worker quits. For example, if wages
are positively correlated with job quality--e.q., working conditions, latitude
for worker decision making--then prospects of future wage increases imply that
the worker also expects future improvement in nonpecuniary occupational char-
acteristics.
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Altnough a varidble like PROGRESS was not found in tne other studies
surveyed, a tew roughly comparable variables were found. Parsons' (1973) time
series study in which quit rates were estimated tor twenty-seven separate
industries included a "change in own wage variable." After surveyiny the
results of the twenty-seven regressions, Parsons concluded that this variable
has no systematic eftect on quits. Stoikov and Raimon included a variable
that measured the “percentage increase in earnings over the last three years"
in their cross-section study and found that it had a statistically significant
negative effect on industry quit rates. They found that a 1 percent increase
in this variable reduced intustry quit rates by .358 when both independent and
dependent variables were evaluated at their wmeans. In terms of relative
importance, Stoikov and Raiinon found this waye increase variable to have the
third largest impact on quit rates behind (1) their measure of quality of the
industry work force and (2) the industry wage level.

tven though it is not statistically significant in column 1 of table 7.9,
LONGTOPW is negative instead of being positive as predicted. This is largely
due to the fact that in column 1, the top wage of the job slot is not control-
led for, and since LONGTOPW and TOPWAGE are positively correlated (r = .221),
LONGTOPW is partially measurinyg the effects of higher top wages and the longer
time period needed to reach there higher wayes. This reasoning is supported
by the results in columns 2 and 3 where TOPWAGE is included, and both the size
of tne coefficient tor LUNGTOPW and the t-statistic are less than half what
they are in column 1. :

Focusing on the specific variables in column 1 of table 7.9, SCREEN,
ORIENT, and WAGE (i.e., STARTWAGE) all possess the hypothesized signs, with
SCREEN and ORIENT being statistically significant at the 5 percent level and
WAGE being statistically siynificant at the 10 percent level. The SCREEN
coefticient supports the view that firms can lower the quit propensity of
workers by “investing in prenire intormation in order to come up with a good
tirm-worker match. Under this interpretation, the firm can be thought of as
providing an informational service to workers in the sense that workers who
are hired by firms which invest in large quantities of screening will find
that the probability of the employment wmatch beiny satisfactory 1is dreater,
and, nence, workers will have to invest in less of their own information--
e.g., via job shoppiny.

Table 7.10 reveals that SCREEN has a very large standard deviation and
that the value of its coefficient of determination is the largest of any
variable in the sample. Not surprisingly, the multiplier for SCREEN is very
large as it indicates the probability of quitting is 36.5 percent lower in a
firm doiny 35.5 hours of screening per opening compared to a firm doing 6.3
hours of screening. This result may be viewed as the difference in quit
probabilities between a firm that screens applicants for approximately one
work week and a firm that screens applicants for approximately one work day.

Another way to measure the impact of firm screeninyg on worker quit proba-
pilities is to compare the quit rates of tirms that provide no screening to
firms that provide some positive amount of screening. This 1is an especially
important comparison in the EOPP sample since 29.6 percent of the firms
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did no screening. For example, the multiplier for ten hours of screeniny
would be:

I

10)
0).

(23) 1y = rq(t1Xy, SCREEN

rqltiXy, SCREEN

This wultiplier was calculated for eiynt, ten, twenty, and forty nours of
screening with the results beiny: Sg = .883; S3p = .856; Spp = .732;
and 540 = .530. Thus, cowmpared to a firm doing no screening, a firm doing
just one work day of screening reduces the probability of worker quits by 11.7
percent, while a tirm doing one work week of screening reduces the quit
probability by almost 50 percent.

Although these results seem to be quite siygnificant, care must be taken
when interpreting the coetficient of SCREEN and its multipliers for at least
two reasons. First, the issue of selectivity again is relevant as it may be
argued that the informational screening undertaken by the firm has the primary
purpose of identifying workers who have lower inherent propensities to quit
and not of finding the best fimn-worker match. Second, it must be noted that
SCREEN may not be a. truly exogenous choice variable as the nature of the
firm's occupational structure and the on-the-job training process are likely
to determine whether or not the firm is looking for a permanent worker and,
hence, whether or not the finn is willing to invest in large amounts of pre-
hire information on workers. For example, in cases where the job is rela-
tively simple to learn and mistakes are not ccstly, tne firm may find it
cheaper to foresake screening workers before they are hired in favor of
randomnly drawing workers from the availlable pool and accepting higher rates
of worker turnover.

The negative coefficient of ORIENT in table 7.9 supports the claim that
workers who are more fdamilidr with their jobs are less likely to quit. In
table 7.10, the multiplier for ORIENT indicates that the probability of quit-
ting is reduced by 16 percent it the firm doubles the amount of time it spends
to orient and train the new worker (i.e., increase ORIENT by one standard
deviation from its averaye of 32.33 hours to 68.23 hours). Essentially, this
multiplier represents the chanye in the probability of quitting when the
amount of time spent orienting and training tne new worker is increased from
one work week to two work weeks. In fact, in calculating the!multiplier that
conpares ORIENT = 80 to ORLENT = 40, a 17.7 percent reduction in tne proba-
pility of quitting is found.

It was mentioned earlMer that the relatively short time span covered by
this variable (the first month of employment) may not adequately predict a
training process which is likely to be spread over a much longer time period,
and therefore, it is unclear whether ORIENT can be interpreted as a proxy for
specitic human capital investment (or, less dogmatically, as a proxy for
on-the-job training). A partial answer may be obtained by finding out whether
ORIENT can predict future wayes since worker training should result in higher
tuture wayes for the workers. In table 7.11, for those workers still with the
firm at the time of the EOPP interview (N = 2016), the log of their current
wage (i.e., the wage they were receiving at the time of the EOPP interview) is
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regressed on a number of factors including ORIENT, and it can be seen that
ORIENT is positive and statistically siynificant in predicting the wayge. This
result is evidence in tavor of interpreting ORIENT as a proxy for on-the-job
training,

Two studies that are primarily concerned with the effects of specific
human capital investinent on worker quits are the cross-section industry-level
studies of Parsons (1Y72) and Pencavel (19Y72). Both use a wide variety of
proxies for specific human captial investment, and in general, their results
are consistent with tneir hypotheses. However, just as the true meaning of
GRIENT has been guestioned in this study, the proxies of Parsons and Pencavel
must be viewed with caution because of the seemingly ad hoc manner in which
these var- iables are shown tu represent specific human capital investment.
For example, Pencavel (p. 59) uses the percentaye of urban workers in  the
industry as 21 proxy for specific hunan capital investment "on the conjecture
that urban ana rural workers contain differing amounts of specific training."

STARTWAGE in column 1 of table 7.9 is the starting wage at which the
worker was hired, and its sign is cunsistent with the view that workers are
less likely to quit higher paying jobs. However, 1in accord with the job
matching model of chapter 2 of Meitzen, once the worker has been hired, future
wayes with the firm are the primary consideration in the worker's quit deci-
sion. To remedy this, column 2 replaces STARTWAGE with TOPWAGE, the top waye
tor the job slot, and it has a laryge and siynificaent negative effect on the
quit rate. Column 3 includes both STARTWAGE and TOPWAGE, ana a comparison of
the loy likelihoods for columns 2 and 3 shows them to pe virtually identical,
and, thus, adding STARTWAGE to the model that alreadv ircludes TUPWAGE adds no

explanatory power to the wmodel. This i< because = high degree of collin-
earity between STARTHAGE and TOPWAGE (r = .710), vz implies that STARTWAGE
in column 1 is @& pruxy for TOPWAGE. Notice in coluwii . that when STARTWAGE is

included, the coefficient of TOPWAGE is similar to wn:t it was in column 2
but, even though it is not statistically siynificant, the coefficient of
STARTWAGE becomes positive compared to a negative coefficient in column 1.
Actually, this is not as startling as it may first appear because in column 3,
where TOPWAGE is held constant, & higher STARTWAGE implies that the wage
profile for the job is flatter, and hence, the worker has less future wage
increases to look forward to. The flatter wage profile implied by the higher
value of STARTWAGE also means that workers are paying for a smaller share of
any human capitdl investment, and therefore, sutfer a smaller capital loss if
they yuit,

When speaking of the worker's decision to quit in response to low wages,
it should be kept in mind that firms dare not necessarily passive agents in
this decision since ‘they mdy try to raise wiges if they are concerned about
worker quits. In other words, the worker's decision to quit requires tacit
approval by the firm,

In table 7.10, the multiplier for TUPWAGE shows that a 37 percent
increase in the top wage for the job sliot (from $5.20 to $7.13) reduces the
probability of yuitting by just over 21 percent. Calculating the multiplier
for a $1.00 increase, the probability of quitting declines 11.6 percent for
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every 31.0U increase in the top wage. FEvaluated at the mean of TUPWAGE, this
implies that a 1 percent incredase in TOPWAGE jeads to a .b percent decrease in
the probability of quitting,

Many of the studies surveyed included a wage variable in their quit
equations. In their cross-section studies, Burton and Parker, Parsuns (1Y72),
Pencavel, and Stoikov and Raimon all found statistically significant negative
relationships between wayges and industrv quit rates. Tie only researchers who
reported their results in elasticity ternws were Stoikov and Raimon who found
that a 1 percent chanye in "average annual earnings adjusted for quality of
the work force" lead to a -1.075 change in industry quit rates.

In their lonygitudinal studies, Bartel (1980) and Freeman (1980) also
reported negative waye coefficients. Using a probit model, Bartel estimated
the effect of the logarithm of wages on the vrobability of quitting for both
the NLS younyger male and NLS older male samples. In both samples, statisti-
cally siunificant negative rosults were obtained. However, Bartel failed to
provide enough information in order to transform these coefficients into
elasticities, In tne PSID sample, Freeman reported a statistically siygnificant
logit coefficient for the logarithmn ot wages. Again, not enough information
was provided in order to transtorm this result into a maynitude that is
comparable to the results ot this study.

Focusing on the wurker variables in table 7.Y, all have the hypothesized
signs, but only AGE and PRODZ2WK are statistically significant. The AGE multi-
plier in table 7.10 indicetes that a worker thirty-seven years of age has a
22.5 percent lower probability of quitting than a worker who is twenty-seven
yedrs old. More yeneraily, every ten years of age results in a 22.5 percent
reduction in .the probability of quitti~o. Mincer and Jovanovic (1979) spell
out two reasons for the negative cc -icient of AGE that nhave also been
mentioned here, First, older workers *a shorter period in which to reap
the benefits of a higher payiny job:

For a yiven wdyge gain, the supply response would diminish
with working age (at yiven levels of tenure) since the
payotf period declines. (pp. 24-25)

second, younyer workers are more likely to be enygaged in job shopping.

Another sev .. aye factors, unrelated to location, may
operate in ¢.¢ early years of work experience. The range
of quality of j.»™< and of the job match cannot be ascer-
tained by mere search, and some knowledge must be acquired
by actual experimentation. Also, job training and oppor-
tunities for investment in general human capital may
present themselves sequentially in different firms. Be-
yond the first decade of working life, we may expect that
human capital investors who eventually find a reasonably
conpatible work place develop a strony attachment to the
Job. (pp. 24-25)
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TAHLL. 7.1

CURRENT WAGE EQUATION

CONSTANT 383 (5.18)
LONGEMPLOY 20176 ( 3.89)
UNION 00155 ( 6.45)
PCISL. -.0287  (=2.58)
MINING 533 (14.90)
DURABLE 285 (10.22)
NONDURABLE A37 ( 4.78)
F INSERV 0679 ( 4.55)
TRANSCOM 222 ( 6.94)
PCTCRAFT 55 (5.27)
ORIENT ) .000631 ( 3.60)
SCREEN .000191 ( .79)
LONGTOPW .000207 ( 3.28)
TENURE .000192 ( 5.06)
SEX 184 (13.83)
AGE : 00267 ( 4.35)
SCHOOL 0762 (11.51)
PROD2WK .000181 (  .62)
MK TWAGE .0388  ( 4.68)
DMKTEMPL. ' 476 ( 2.94)

Dependent Variable: Log of Current Wage
N = 2016

RZ = 3805

t-statistics In parentheses.

Freeman tinds a negative and statistically significant relationship
between aye and the annual probability of auitting in the PSID sample. His
logit coefficient approximately translates into a 3.6 percent reduction in the
probability of guitting for each year of age when the probability of quitting
is evaluated at its mean. This is somewhat lerger than the reduction found in
this study, which is approximateiy 2.3 percent for each year of "age. Mincer
and Jovanovic also use txe PSID sample in a linear regression where the
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“annual Jub chdange rate" s the dependent varidovle., Iney find tnat one yedr
of "work experience" reduces the job change rate Dy 5.3 percent at the medn
value of the job change rate.

The negative coefficient of PRUD2WK in tavle 7.9 may be interpreted as
implying that workers who are performing better are more likely to stay on the
job since their performance is an indicator of job satisfaction. However,
this interpretation is suspect tfor two reasons. First, how weli does produc-
tivity in the second week of employment ,pr=dict workers®' future productivity?
This is essentially the same probiem that was discussed in connection with the
predictive power of URIENI. Assuminy that procuctivity anc wages are posi-
tively correlated, lookiny at table 7.10, it can be seen tha. the coefficient
of PRUD2WK is small and not statistically significant. Therefore, PROD2WK 1s
not a good predictor of future productivity or of future wages. Secondly,
given these results, it must be asked what PRUUZWK is actually measuring.
Recall that this question in tne FUPP survey is answered retrospectively by
. the employer, and therefore, this variable may be capturing nothing more than
the Tirm's Satisfaction with the job matcih. Workers who stay are more likely
to be judged tdvorably tnan workers who -leave since it is poss:ble that
workers wno are still with the tirm are there because of mutual satisfaction
with the match. Hence, it may be more accurate to call PROD2WK “satisfaction
with the match."

The rather poor snowing of SCHOOL in this study is consistent with the
results of otier studies. In the studies surveyed that included an education
variable (Bartel, Freewan, Mircer and Jovonovic, Parsons and Pencavel (1972)),
the sign of the educdation v.iriable was both positive and neygaiive and was
usually not statistically siynificant. [n fact, in only one casz, the Mincer
and Jovanovic young male NLS sample, was the coefficient statiscically signif-
icant. In this case the coefficient was neyative.

Similarly, the studies that included a sex variable [Bu“ton and Parker,
Parsons (1972) and Stoikov and Raimon] did not generally come up with yood
results. The percent of employees that ere temale had both positivers and
negdtive effects on quit rates. Again, statistical signiticance was not very
common, with only Burton and Parker tinding that the percent of male workers
in the industry had ¢ sStatistically significent negative effect on tne
industry quit rate.

Focusing on tne market variables, both MKTWAGEL and DMKICIM: nave the
hypothesized signs in table 7.9, but are not statistically signitice~t. tlence,
these results support somewhat the assertion that workers are more likely to
quit when market conditions are faverable--i.e., when wages are high and jobs
are relatively easy to find, The multiplier for MKTWAGE in table 7.10
suygests that a $.78 rise in tne average market wage rate will result in a 5.3
percent nigher probability of quitting, tvaluated at the sample mean of
MKTWAGE, this translates into an elasticity ot dpproximateiy .46. The multi-
plier tor pWMKTEMPL is very small, as it indicates that a 45 percent 1increase
in the percentage change in market employment results in only a 2.5 percent
increase in the probability of jJuittinu-.an elasticity of .05 when gvaiuated
at the ilikan of DMKTEMPL.
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In his time series study, Parsons {(19/73) inglgggd/varidbles danaluyous tu
MKTWAGE dnd UMKTEMPL and Cdme up with essentially the same results. He found
relative wayes, defined as the industry's wage rate divided by the all-
manutacturing average wage, generally to be related neyatively to the 1indus-
try's quit rates, but the performance of vdariables was judged by Parsons to be
erratic. The siyn ot Parsons' variable is consistent with the positive sign
of MKTWAGE in this study since, ceteris paribus, a higher market wage implies
a lower relative wage tor tne worker. Parsons found his vacancy rate medsure
to be positively related to yuit rates and, in general, statistically signifi-
cant. This is consistent with the sign of DMKTEMPL in this study since
CDMKTEMPL is attempting to proxy the availability of aiternative johs. How-
ever, unlike the rather poor performance of DMKTEMPL in this study, Parsons
tound vacancy rates to be a major factor in explaining variation in industrial
quit rates. parsons (p. 398) reports that the model quit rate-vacancy rate
elasticities usually lie in the range of 1.0 to 2.0 for the twenty-seven
industries studied.

Turning attention to the duration coefficient, J, it is noted tnat in all
three columns of table 7.9,.0 is very small and not statistically significant.
In fact, when the highly significant variable, TOPWAGE, is added in colunns 2
and 3, essentially vanishes! This ‘supports the view that duration depen-
dence is due, in part, to uncorrected sample heterogeneity. Aside from this
reasor . why is tiiere no duration dependence evident in the quit equation? A
plausible explanation is that it is due to the short period of observation
allowed by the LUPP sample design. At wmost, a worker's employment with the
tirm can be viewed for two and one-half years--e.g., a worker hired during
January 1978 in a fimn interviewed during May 1980--while the downward sloping
tenure-turnover prefile is a lony-term concept where the turnover-inhibiting
effects of specific human capital accumulation and wage growth only come into
eftect after a number of years on the job. In fact, the short time period and
the resulting flat tenure-turnover profile implied by this study are consist-
ent with the view that the early part of the employment relationship is a
fearning period in waich bad matches are termainated, and hence, the profile is
tlat or upward sloping but it eventually declines as learniny is completed and
the mooility-* . iting c¢ffects of specific humdn capital accumulation -.me
into focus.

In their analysis «f transitions from employment to nonemployment, Flinn
and Heckman (1980, pp. 55-5G6) aisc found a flatr tesure-turnover profile--i.e.,
no duration dependence of the hazasid. lLowever, in tneir study of mobility
over a tesi-year period, Mincer ane Jovanovic found a negative relationship
hetween worker mobility and job tenure. Furtnermure, when they include a

riable measqring prior mobility by the worker, the tenure effect diminishes
cause urior mobility partially corrects for heter-gneity bias in the tenure
wefticien,

/.4 Interpreidtion of thgjliscndtgg_@{gults

TN0 bacic types of tfactors previde guidance fur developing hypotheses
regardiag Lie signs of the dischdarye equation coetficients: factors that
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determine the quality of tne nmidtun and tacturs that contribute to the firw's
cost ot discharyging a worker. Quality ot tine mdtch variables inciudes worker
chdardcteristics and the anmount of information on the match tne firm has prior
to makiny tne match. Firm cost of discharge factors includes the awrount of
fixed costs .ne firmm has invested in tne worker (which become a capital loss
it the worker leaves), tne costs of hiring a replacement worker /which can be
predicted by tne dmount of fixed costs the firm has invested in the current
worker), and the costs of the actudal discharge process. Notice that quality
tactors dand costs of discharye tend to be interrelated as the firm's invest-
ment in the worker presumably increases the quality of the worker via in-
credses 1n worker productivity.

/.4.1 Dischdryge kquation Hypotheses

General vdariables

0 LUGEMPLUY < U. Since ftirm size represents tne degree of internal labor
market development, ldrger tirns will be louking for a more permanent em-
ployment relationship, and therefore, will be more 1ntent upon coming up
with a good mdtch in the hiring process--i.e., firm size is a proxy tor th
quality of prenhire screening. However, countering this effect may be the
tact that in larger orydnizdtions, relationships terd to be less personal
and yoverned more by rules and regulations, and therefore, a worker may be
more likely to be dischdaryed.

0 UNIUN < 0. Firms dre less able to take unilateral action 1in personnel
matters when a collective bargaining agreement is in place since formal
channels specified by the dygreement must be tollowed, and theretore, it is
more costly for the firm to dischdrgye a worker. Furthermore, since the
firm is aware of the fact that discharges are costly, it will be more
careful in ihe hiringy process in order to increase the probability of
torming 4 yood employment match,

The union effect on tne firm's decision to discharge a worker may be dif-
ferent dt various stages ot the worker's career witn the firm. Specific-
dally, the initial stdgye of employment is usually a trial or probationary
pertod during which the worker is not fully covered by ‘he collective
bdryaining ayreement. Unly dafter the probationary period is passed does
tne worker come under full protection of tne union contract. Therefore,
the firm has more latitude in its discharye decision cuiing the probation-
probationdry period--i.e., it is less coe%iy Lo dischargye a worker who 1s
not tully protected by the collective i jeining agreement. Under thes.
circumstances it ady be aryued that tne real union impact on reducing the
probability of dischdarge does not occur until the probdationary per‘od hds
expired. In fact, it seems reasondble to hypothesize that tne sign of the
unjon coettficient is positive duriny the worker's probationary pericd since
tne firm will want to discndarge those porceived as poor workers when the
costs uf doing so dare relatively low.
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PRUGRESS > 0. In the specific human capital fi iework, a wage prour=s-
sion implies that workers pay a portion of the fixzd employment costs,
tneretore, tne firm can discharge a worker without bearing the ent.:i+
capital loss of such a separation,

LUNGTOPW < 0. The ionger it takes to reach the top wage of the job slot,
the longer workers have to "prove" themselves, and therefore, the less
likely they are to be discharged.

PCTCRAFT < 0. This is a proxy for internal labor market development and,
Hence, a proxy for the quality of prehire screeniny.

Specific variables

0

0

SCREEN < 0. The wmore the firm invests n proehire screening, the more
TTkely it is that a good match will be formed.

ORIENT ¢ 0. Thi proxy for 7irm investment in specifjg.capital“is'for-
related with the capital loss suffered (or the -costs of replacing the
worker) if the worker is discharged. o

WAGE > 0. The nigher the wage paid by the firm, the more demanding the
firm will be regarding worker performance and, therefore, the more likely
it is that a given worker performance level will not meet the firm's
standards.

Worker Varigples

0

SEX. [nere is no a priori reason for expecting either a positive or neg-
ative sign on this coefficient. possibly, if sex discrimination were
present, tne coefficient would be negative.

At < 0. Assuming aye is a proxy tor worker quality.

SCHUUL < 0. An indicator of worker quality.

PRUUZWK < 0. Assuming productivity in the second week on the job is a yood
predictor of future productivity.

Market Variables

(¥]

MKTWAGE > 0. The nigher the market wage relative to the firm's wage, the
Tower the quality of worker the firin can obtain,

PMKTEMPL < G Faster gyrowing labor markets are generally also tighter
WdfKets-—1.e., deuand greater than supply. Finns should be wmore reluctant
to discharge workers in tast growing |abor markets since replacements are
narder and more costly to find.
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7.4.2 Discharye ktquation Resu!

The results for the M s s2rsion of tne discharge equation with alter-
native waye specifications «.: icund in table 7,12, Recall from the previous
section that a large and significant omicted variable effect was detected in
the discharge equation and that the coefficients of Model 3 are generally
smaller in absolute value than the coefficients of Model 2 in which the
cmitted variable effect is accounted for. However, given the overall poor
pertarmance (in column 1, only three variables other than the constant are
svatistically significant), the downward bias in the coefficients of Model 3
15 not a very serious problem. Because of the poor results, multipliers were
not calculated for the discharye equation.

Although they all possess the hypothesized signs, the only deneral vari-
able that 1s stdtisticaliy significant a:& 5 percent is LONGTOPW. In fact, a
likelihood ratio test of the hypothesis tnat, as a gygroup, the general varia- ~
bi2s arc not statistically different frowm zero (i.e., Hg: Bg = 0) cannot
be rejected at the 5 percent level as the value ¢t the likelTihood ratio is
11,5 and the criticel value.cof the chi-square statistic at 5 percent with ten
restrictions is 18.31. Thus, as & yroup, general {irm characteristics do not

contribute to explaining worker discheryes.

Even thougn 1t 1is not statistically siygnificant, the UNION coefficient
merits further investiygydtion to determine whether or not unionization Hhas a
differential impact on the firm's propensity to discharge workers who are in
their probdtionary pericd and workers who have passed their prebaticnary
period. In order to do this, the worker's spell of employment with the firm
is seymented into two periods--the first ninety days of employment and the
period of employment after the first ninety days--and the effect of UNIUN on
the rate of discharye i1s estimated separately for the two periods. The first
ninety-day period of employment witn the firm is interpreted as the worker's
probdtionary period, but, of course, this 1S not a universal probationary
period as some are longer and others are shorter.

The top panel of table 7,13 presents the UNION coefficients for this time
period model (all other coeificients are essentially the same as before) with
UNIUNL being the union effect on the rate of discharge during the first ninety
days of employment, and UNIONZ2 being the union effect on the rate of discharge
for tr: period after the first ninety days of employment. Inspection reveals
thdt neither UNIUNL nor UNIUONZ is statistically significant and that UNION1 is
dpproximately ten times as larye as UNION?, This seems to indicate that any
“union effect on the discharge rate is concentrated in the initial period of
employment, possibly due to the fact thoi unionizaed empleoyers are more caretul
n selecting new workers and, theretoure, dare less likely to discharge a worker
because of a4 mismatcn. However, this interpretation must be tempered by the
tfact that UNIUNL and UNIUN? are not statistically different from one another,
This conclusion 1s reached by performing a likelihood ratio test with the null
hypotihesis that UNIONL dand UNIUNZ are equal. The unrestricted model--i.e.,
wiere UNTOML and UNIUNZ are not constrained to be equal--is found in the top
panel ot table 7.13, while the restricted model--i,e,, where UNIONI and UNIUNZ
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TABLE

7.12

DI1SCHARGE. EQUATION WITH ALTERNATIVE WAGE SPECIFICATIONS

CONSTANT -8.353 (~6.18) -8.316 (-6.18) -8.331 (-6.18)
LOGEMPLOY - .0724 (- .92) - .0708 ¢ «91) - 0728 (- «93)
UNION - .00239 (- .49) - 00221 (- .45) - 00235 (- .48)
PROGRESS «565 ( 1.30) «551 ( 1.28) 571 ( 1.31)
LONGTOPY - .00387 (=1.97) - 00384 (-1.89) -~ .00380 (~1.86)
PCTCRAFT - .108 (- .24) - 102 (- +22) - 0993 (- .21)
MINING - «181 (- 27) - 129 (- .21) - .179 (- 27)
DURABLE - 987 (=1.15) - «563 (=1.12) - 589 (=1.15)
NONDURABLE =1.132 (=1.51) ~1.118 (-1.50) ~1.132 (~1.51)
F INSERV 0751 ¢ W31 .0786 ( £33) .0747 C 31)
TRANSCOM - .589 (- .80) - «570 (= .78) - 586 (- .79)
SCREEN - 00386 (- .37) - 00372 (- 36) -~ .00388 (= 37)
ORIENT - .0000772 (- .03) - 0000233 ( 0) - .0000503 ( 0)
STARTWAGE .0209 ( .24) .0289 ( .26)
TOPWAGE 00265 ( .05 -~ .00977 (- .12)
SEX 1.033 ( 4.24) 1.043 ( 4.27) 1.037 ( 4.23)
AGE .009G3 ( 1.03) 0102 ( 1.06) .00986 ( 1.02)
SCHOOL - 162 (-1.38) - 196 (-1.35) - .161 (=1.37)
PROD2WK - .0282 (=5.61) - .0282 (~5.60) - .0282 (=5.61)
MK TWAGE .llj ( .76) i ( 77 .114 ( 77)
DMKTEMPL « 569  .14) .379 ( «15) .37 ( «15)
« - 00138 (~1.80) - .00139 ‘ (-1.80) - .00128 (-1.79)
T .0001152 .0001152 .0001152
x< 77.99 77.94 78.00
log L -867.167 -867.194 ~867.159
t—statistlcs In parentheses.
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TABLE 7.13

DIFFERLNTIAL UNION EFFECTS ON THE RATE OF DISCHARGE

URRESTRICTED MODEL :

UNITON1 . -.00620 (=.73)
- UNION2 ~-.000599 (-.11)
Log of Llketlhocd -867.701

RESTRICTED MODEL: (UNIONI = UNION2)
UNION -+00248 (-.50)

Log of Likellhood -867.878

are constrained to be equal--is foand 1n the bottom panel of table 7.i3. Tak-
ing the unrestricted and restricied log !ikelihoods and constructing the
likelihood ratio gives a value of .3%4 whiie the critic»i chi-square value at
the 5 percent level of significant is 3.841. Therefore, the null hypothesis
cannot be rejected and, statistically speakiny, ther- are no differential
union effects ‘between workers who are in their probationary period and workers
who have passed their probationary period on the probability of beiny
discharyged.

Returning to table 7.12, none of the specific variables are statistically
signiticant, and again, a likelihood ratio test of tne null hypothesis that,
as a yroup, the specific variabies are not siynificantly aifferent from zero
(.., : Be = g) cannot be rejected at tne 5 percent level as the value
of the ITkeliThood ratio is 5.6 and the critical value of the chi-square sta-
tistic with four restrictions is 9.49., Altnough their t-statistics are very
low, note that in columns 1 and 2 when STARTWAGE and TOPWAGE are entered into
the equation individually, both are positive as hypothesized. However, in
culun 3 where both are included, STARTWAGE is positive and TOPWAGE 1is
negative. This can be explained from a specific human capital framework by
noting that when TOPWAGE is controlled for, a rising STARTWAGE implies a
flatter wage profile, and therefore, a largyer firm investment in fixed
employment costs, which implies that the firm will be less likely to let a
worker yo.

On the ot%er hand, controlling for STARTWAGE, a higher TOPWAGE represents
a steeper wagye profile, which implies less capital investment by the firm and,
therefcre, a higher probability of discharge.

The set of worker variables contdains two statistically significant coeffi-
cients: SEX and PRODZWK. As mentioned previously, there is no a priori rea-
son to expect that males are more likely to be discharged than females. One
reason for this result may be that SEX is highly correlated with unobserved
occupdational or firm characteristics which are correlate. with the probability
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ot discnarge. For example, it may be that morc mer n the sample hold jobs 1n
the “secondary" labor market where employment 1S less stable, and hence,
discharges are more likely to occur. Again, it must be questiuned whether
PRODZWK is a weasure of actual job performance or whether it represents the
firm's subjertiye judygment about the worker. Recall that the results of table
7.10 in whicii PRODZWK did not predict wages lend evidence to the claim that
PRODZWK is more likely to be an indicator of the firm's satisfaction with the
match rather than an objective performance standard. In fact, 1t makes a
great deal of sense to assume that workers who were dischargyed were thought of
very unfavorably by the firms, and hence, would automatically receive a very
low rating on this question,

Neitner of the market variables is statistically significant, with
MKTWAGE pessessing the hypothesized siyn and DMKTEMPL haviny a sign opposite
that which was hypotnesized.

Unlike the yquit equation, the duration dependence coefficient, o, 1is
highly visible in the dischargye equation. However, interpreting as repre-
senting structural duration dependence--e.g., the effect of the match learning
process--appears to be unwarranted since the results of Model 2 in the previ-
ous section suygest that the observed duration dependence is largely due to
uncorrected sample heteroyeneity. For example, the omitted variable term, v,
ot model 2 may be capturinyg the effects ot an umneasured variable such as firm
discharge policy. Suppose there are two types of manager, A and B, and tnat
Manager A's personnel policy is "I will not tolerate incompetence," while
Manager B's personnel policy is “Everyone imakes mistakes and I don't hold it
against them." Thus, ceteris paribus, a worker is more likely to be dischary-
ed by Manager A than by Manager B, i.e., Manayer A has a higher propensity to
dischargye. In Model 2, the average propensity to discharge at a yiven point
in time (i.e., employment duration) is captured by the averaye of the omitted
variable effect, v. As duration increases, fewer A-type managers will be in
the sample as they are more likely to discharge workers, and therefore, v wili
fall resulting in an apparent negative duration dependence of the hazard.

In sum, the discharge results are generally poor, with only three vari-
ables being statistically significant. (One interpretation of our results is
that a discharye is a randon, spur-of-the-moment event brought on by very
special circumstances that surround the event. However, a probit model of
involuntary separations that is reported in chapter 8 of this monograph doues
much better, so the problem may be in the specification--specifically the lack
of controls tor jeb characteristics.

7.5  Sumnary

This chapter has presented the empirical analysis of the determinants of
worker yuits and dischdrges. Section 7.1 provided a description of the sample
and the variables used in the study. The sample consists of recently hired
low and semiskilled workers in firms interviewed by the Employment Opportuni-
ties Pilot Programs {EOPP) Employer Survey. The EOPP sample desiygn only

1-4
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allowed for the observation of workers during their initial stages of employ-
ment with the firm; at most, the worker was observed for only the first two
and one-half years of employment. This creates right-censored observations
since the entire spell of employment with the firm is not observed for workers
who are still employed at the time the firm is interviewed by EOPP.

Ine variables used in the sample consist of firm characteristics, worker
chdaracteristics, and local labor market conditions. Fimnm characteristics can
be turther subdivided into general firm characteristics, which are not direct-
ly related to the newly hired worker--e.y., size of firm and industry--and
specific firm characteristics, which are directly related to the newly hired
Worker-—e.y., the wage paid to the worker and the time spent orienting and
training the worker.

In section 7.2, the econometric properties of the preferred max iinum
likelinhood technique were presented. First, the maxinun likelihood technigue,
which is able to adjust for right-censoring by having tne incomplete employ-
ment spells contribute a "probability of no separation occurring” term to the
| ikelihood, was compared to least syuares techniques. The use of least squares
when right-censored observations are present requires the imposition of a
sample selection rule in order to deal with censored observations. The maxi-
mun likelinood technique was compdared to least squares under two alternative
sample selection rulfs: (1) use only completed employment spells and (2) in-
clude incomplete spells and treat them as if they were complete at the end of
the observation period. With the EQOPP data, it was found that least syuares
under ootnh sample selection rules produced coefficient estimates that were
closer to zero than the maximum likelihood procedure.

Second, the effects of uncorrected sample heterogeneity on the coeffici-
ent estimates and on measured duration dependence were discussed. A signifi-
cant degree of uncorrected sample heterogeneity was detected in the discharye
equation, while virtually none was detected in the quit equation. When
comparing coefficient estimates of econometric models where sample heterogene-
ity was left uncorrected to cuerficient estimates of models where a correction
was mdade, it was found that uncorrected sample heteroyeneity produced down-
wardly Dbiased coetficients in the discharge aquation and had no effect on
coefficient estimates in ine quit equation. It was also found that sample
heterogeneity "predicted" easured duration dependence as the duration
coefticient was significantly negyative 1in- the discharye ‘equation and was
virtually zero in the quit equation.

Finally, it was pointed out that the LOPP sampliny design may result in
choosing employment spells that are lonyer than spells chosen at random. The
etfect of this lenyth-bias problem would be coefficient estimates that are-
upwardly biased, cumpared to coefficients produced fron a random sample of
employment spells,

Section 7.3 presented an interpretation of the our results. The quit
equation fedatured dan extensive discussion of the impact of unionism on worker
quits. Supporting evidence was found for Freeman's "exit-voice" hypothesis,

which states that unionism inhibits worker quits by providing the worker with



a "voice" option for resolving problems in the workplace as an alternative to
resolving problems by quitting. In addition, it was found that the existence
of internal job ladders, with tueir associated on-the-job training and pros-
pects of ftuture opportunities with the firm, inhipited worker quits; that
prehire intormation gatnheriny by the fimn resulted in better employment
matches being tormed, and hence, in a lower quit probability; older workers
were less likely to quit; and that workers responded to market forces in the
torm ot relative wayes and the availability of other job opportunities in
tneir job mobility decisions. As mentioned previously, the probability of
quitting did not vary with tenure of the worker. A possible reason why no
duration dependence was observed for the quit eyuation is the relatively short
time norizon imposed by the EQPP sample design: at most, the worker was ob-
served for only the first two and one-half years of employment with the firmn.
Thus, tne mopility-inhibitiny effects of tactors such as firm-specific skills
and seniority-reiated benefits that come into focus later in the worker's
career with the firm may not be captured in the E¢”P sample.

The discharye eyudtion repcrted in table 7.4 was not very satisfactory.
Eitner the model suffers from specification bias or there is no systemal'i
model that can predict these very random events. The significant duration
dependence ot discharge was found to be the result of uncorrected sample
heteroyeneity.
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NOTES

1. See footnote 1 to chapter 3.

2. See Appendix B for a discussion of the length-bias problem,
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APPENDIX- 7A

Explanation of Terms and Conventions Used

This appendix contains the definitions of some of the terms used and some
‘ot the conventiuns followad in the tables.

1.

2.

3.

4.

T-statistics are reported in parentheses below the coefficient esti-
mates. '

Log L is the loy of the likelihood function.

The chi-square statistics reported are for the likelihood ratio tests
used to determine whether or not the entire set of coefficients is
statistically different: from zero. Partition B in the following
manner :

B = (ccastant)
1
and L is defined as the unrestricted log of the likelihood (i.e.,
when the full set of variables is used--8; = 0) and Ly is define
as the restricted log of the likelihood, (i.e., only a constant term
is used--B; = 0). The null hypothesis being tested is:
¢

Hp: 1 = 0.

X = Z[L - Lg] is distributed chi-square with n degrees of freedom

where n is equal to the number of restrictions imposed--i.e., the
number of elements in By, If X is less than the critical chi-
square value at the selected level of significance, the null hypothe-
sis cannot be rejected. If X is greater than the critical chi-square
value, the null hypothesis is rejected.

Ty and T, are the constant rates of separation--i.e., evaluated

aL B = ¢. ' The time unit is in days, and therefore, multiplying by 30
wilT yive the monthly probability of separation.
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WENDIA /B

The Length- i1as Problem

Employment spells cor.ained in the EOPP sample may be longer than
employment spells chosen a' random. This length-bias problem 1s due to the
nonrandom sampling technique used in the EUPP Survey that fixes a point in
time (October 1, 1979) before which the employment spell ihcluded in the
survey must have begun--i.e., the last worker hired by the fimm must have been
hired on or before Octuder 1, 1979. As shown in Figure 1, three types of
employment spells are generated by this procedure: /

T1: Spells completed on or before October 1, 1979.

Tyt Spells in process on Uctober 1, 1979, which were completed on or before
the EQPP -interview in the spriny of 1980. ;

T3:  Spells in process on UOctover 1, 1979, which were not completed before
the EUPP interview.

FIGURE 1
T3 .
T2
T
January 1, January 1, (October 1, EOPP Interview
1978 1978 1979 1980

(Since Ty spells only account for b percent of the EUPP sample, attention

"will pe focused on Ty and Ty spells--i.e., spells in process on Uctober 1,

1979). Intuitively, dgiven the fixed sampling point, longer spells dre more
likely to cover this point than shorter spells, and hence, the employment
spells generated by this scheme dare likely to be longer than spells that are
Just chosen -at random.

Fetler (1971, pp. 11-14) iilustrates this prublem by assuming that spells
or "waiting times" (in the present context, the waiting Zime until the end of
the employment spell) are exponentially distributed:

(1) f(t) = aeut



(2) E() = 1 swerd

fnus, under the exponential dassumption, random sampling of employment
spells leads one to expect that d spell of lenytlh =1 will be chosen. How-
svor, Feller (p. 13) states that when requiring a-1acted spells tu cover a
fixed point, spells s¢ chosen will have an expects™ein of »n-l, Again, the

intuition it that longer spells are more likely to .ow:r the Pixed point than
shorter spel!'s,

.
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CHAP TuR 4

PROBUBCTIVIEY GRUWTH AHD TURNUVE R
Jehn H. Bishup

s.1  introduction

Studies hdve consiviiuiily found that there is a strona positive correla-
. tion between a worker's tenure with a fimm and that individual's wage rate.
Becker's (1975) on-the.job traininy (0JT) model is the mcst widely accepted
explanation for this aisociaticn. The UGJT model posits that new employees
receive training early in their tenure, which raises their produccivity voth
in and outside the firm., Competition forces the employer to pay employees who
lrave cunpleted this training at least as much as they are worth outside the
tirm. jobs that offer such training are more attractive than jobs that do
not, su .competition forces down the entry wage oi yobs that provide traininy
below tre eniry wdaye of jobs that offter no training. During the training
period, tne supervisors dand other workers are spending time away from other
activitics, helpiny the new empioyee learn the Jjob. The employer must be
compensated for the resulting sacrifice in current output. When the traininu
provides genserai skills, the only way such compensation can be provided is by
a turtner lowering of the entry wage., Thus, there ere two torces thet cause
wage rates of new employees to rise: tne increase ui the emplcyee's produc-
tivity and the decline of training expenses. Kkhen training is entirely spe-
cific, and therefore does not raise the worker's productivity in other firms,
the forces causing a rising wage profile are weaker., They do not disappear,
however, tor a rising waye profile reduces the auit rate of trained workers,
and thus protects the firm's investment in trairing.

Recently a nunber of papers have pruoposed alternate explanations of the
positive correlation between tenure and wage rates, Salop and Saiop (1976)
llave proposed that a rising wage profile may be a strategy for attracting
workers with low quit propensities to a firm. Jovanovic '1979) has deveioped
a Job-matching theory of turnover which hypothesizes that workers remain 1in
Jobs 1n which their preductivity is high and are fired (or quit) from jobs in
which their productivity i 'aw, He concludes that "since wages always equal
expected maryginal products te. all workers, the model generates (an average)
wage growth as tenure increases."” (p. 974) A rising wage profile has also
been shown to be a consequence of efforts te prevent shirking (Lazear 1981).
Lazear dand Moore tested tnis modei and concluded that "“under some strony
assuaptions, our cenclusion . . . is thet most of the slope of the age earn-
inys profile reilects incentive based wealth arnd not human capital accumula-
tion via un-the-job training." flazear and Moure 1981, p. 19)

The most persuasive attdack on the dominance of the (. iT explanation for
wage growth comes from a series ot papers by Medoft (1977) and by Medoff and
Abranam (1980, 19Yd81lda, 1981b). Medotf and Abraham obseived that "despite the
straightforward nature of the test required to establish empirically the
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superiority of tne numnan Capital explanation of the experience-earnings pro-
file over alternative models, . . . no one has ever provided evidence which
demonstrates that experience-earnings ditferentials can in tact be expiained
by experience-productivity ditterentials” (198la, v. 187). Using microdata
trom tue personnel records ot four larue United Stcotes corporations, Medoff
and Abranam  tound that while within a4 yrac. level there is a positive

4scnciation Detween waye rdte and exp- 0, there is a negative association
setween  performance rating and expe’ They concluded that '"under the
assunption that rated performance i id indicator ot relative produc-
tivity, our resuits imply that a -ial fraction of the return to

experience amony the groups we are sL..ying 1s unrelated to productivity"”
{1981a, p. 187). Medoft and Abraham also reviewed a large number of other
studies and concluded that employees with less-than-average senority who 4re
bevond  the  initial  very short orientation/training period are normally
siightly more pioductive than workers with more than average senority (Medcff
and Abranham 193la). Most of the studies reviewed were either of unionized
smployees or of employees in large corporations.

in this chapter we will replicate the tests conducted by Medoff and
Abraiam un a very different sample of workers: newly hired, predominantly low
sk1l1 workers in smdll- and medium-sized establishments. We hypothesize that

in tnis labor market, significant improvenants in productivity occur in the
first months and years of employment and that 0JT is responsible for much of
the uroductivity yain, Another purpose ct the paper is to measure the extent
Lo which the patterns of wayge and productivity growth can oe explainad by
human capital theory. In this chapter and the chapter to follow, we will test
the following impiications of hunan capital theory.

4. The rate of growth of a worker's current contribution to cutput (pro-
ductivity) in the first year of employment depends positively upon
the amount of training the worker receives.

b. Tne gruwth of 4 worker's productivity does not depend on what share
of the traininyg is general and what share is specific.

c¢. The wage growth depends positively upon productivity growth.

d. Holding constant the growth of producrivity, the growth of the
worker's waye rate depends positively on the share of training that
produces yeneral as opposed to specific skilis.

e. Hoiding constant the yrowth of productivity and the shdre o7 training
that is yeneral, wage yrowth depends pcsitively vi the accure’y of
per formance measures and the acceptabiiity of bising raises on these
performance medsures (Hashimoto and Yu 1980).

f. [ne gredter the relative risk of a4 gquit, the greater will De the
share of specitic investment paid for Dy the employee, and therefore,
the gredater will be the rate of wage growth (Hashimoto 1981a).

g. Ine gyredter the responsiveness of the quit rate to : posttraining
waye, the gredater will be the rate of wage drowth (Hasnimote 198la).



. The greater the relative ris- +  Dbeing fired and the responsiveness
of this risk to the posttraining weye rate, the smalier will be
the rate of waye growti (Hashimots i93la).

[hese chapters will also exainine Jovdanovic's sorting/selection 2xplana-
tion ot the 1incredse in daverdye productivity and waye rates with tenure,
sorting/selection cdn cduse d significant rise in waye rates and productivity
oniy 1t the less productive workers are considerably more likely to separdte
trom the firm than the productive workers. We will test che strength of this
relationsnip by measuring the deyree to which turnever selects out tie poor
pertormers and by calculating how much of the general rise in average produc-
Livity with edrly tenure is due to the sorting phenomenon.

fhivg andlysis will mabe use of a unique data set on 3,416 recently hired
employees in approximately as many different tirms., The data set is unique
beceuse 1L 1s based on interviews conducted with the new worker's employer,
and theretore contdins information on the tirm, the job, and the employer's
opinion of the employee that have not previous been 1ncluded in studies of
Job turriover and wage 4growth. The sdample of recently hired workers was ob-
tained by asking a stratitied randon sample i employers to provide informa-
tion on an unskilled or semiskilled new hi:v: whoe was hired bet.acen January 1,
1978 and October 1, 1979, (The employer -urvey and its sampling frame are
described 1n Appendix A of chapter L.) An unskilled or semiskilled worker was
detined 4s a sales worker in the retail or service industries or a laborer,
service worker, operative, or clerical worker in any industry. The eaployer
weo asked to select the most recently hired employee fitting this description
rodardiess of whether the individual was still with the firmn, A series of
thirty-tive questions was asked about this new employee. If the firm had
nired a worker for whom 1t received a subsidy from TJTC, WIN, or CETA-QJT in
the last two years, 1t was ashk~d to answer a naralle! set of questions about
this worker.  The sample we analyzed includes 391 worke:s subsidized by
CETA-UJT, 44 subsidized by TJTC, and 43 subsidized by WIN.

Une of the more unique elements of this data set is 1ts measurement of
the amployer's opinion of the productivity of a recently hired new enployee.
A productivity rdating wds dssigned to each employee at two ditferent points in
thine Dby asking the employer or supervisor the ftollowing guestion, "If you
consider the productivity of an average-experienced worker in this job to be
b0 on a scale from | tu 10U, what rating would you yive NAME for (his/ner)
productivity during (nis/her) second week of employment?"

sunpardble productivity ratings for a period of six to twenty-four months
later were obtained for workers that remained with the firm by asking an iden-
tical yuestion dbout current performance., A similar question was dsked about
the productivity of tne separeting worker just prior to separation. Note that
all ot these yuestions ask for o comparison between a particular worker and an
averaye-experienced worker., They are not attempting to measure productivity
in any dbsolute sense. They provide an ordinal indicator of the relative
productivity of diftferent workers in the same job or of the same worker at
different points in time as perceived by the employer or supervisor.
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8.2 uSimple Tests

B.2.1 Jovanovic's Sorting Model of Wage and Productivity Growth

The lonyitudinal data on waye rates and an index of relative productivity
make possidle some simple and very direct tests of Jovanovic's sorcing expla-
nation of waye dand productivity growth. Table 4.1 presents the data necessary
for these tests. U includes sample means for the wage rate and the index of
relalive productivity separately for workers who remained at the firm, for

those who quit, and for those wio were terminated involuntarily.

TABLE B.1

MEANS OF KEY VARIABLES BY TURNOVER STATUS

s —

Layoffs Standar
and Deviation
All Workers Stayers Quitters Dismlssals Fu'l Sanpie
Product ivity Index-2nd Week 539 L9686 513 .449 228
Latest Productivity |ndex . 696 .Tod 613 .500 .238
Startlng Wage $4.14 $4.11 $3.49 $4.71
current Wage - $4 .90 -~ -=
CETA-0JT 2122 052 L2417 260
TJTC or WIN 027 023 036 L0333
Proportion Unlon!rod 107 L35 .065 .148
iralnlng by Mansgers and Pouvi's 35 5409 35 34
Actual Tooure (days) 287 540 197 183
Approximate Sample Size 5,410 2,289 718 409

The first thing to note is that stayers have higher productivity raiings
than leavers. The second week's productivity rating of those whu leave volun-
tarily is .23 of a standard deviation lower than the rating of those who stay,
and the rating of those who leave involuntarily is half a standard deviation
lower. AL the time they left, quitters had a productivity rating that was .63
standard deviations lower than that of stayers at the time of the employer iri-
terview. Those who separated involuntarily had a rating that was wiore than a
standard deviation lower. This implies that sorting is indeed contributing to
the observed rise of wade rates dand average productivity as renure 1iacreases.

The size of the contribution depends on the separatieon rate and the may-

nitude of the productivity differential between leavers and stayers. If we
use the most recent rating of productivity as our criterion, we can seo that
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tne afei oo ot dbout onesthird ot Lne new hires nas rarsed the inde. frow

SLUL Lo Jed, an dncrease of o 0de ol standdrd deviation.l [t we assume
Lhdl o prodtucliyily dades gy @ proaportional transtucngtion of true orodus-
Livity, we udy Cabtuoiate Lhal  the  sertinyg  process has increased av-:rage
productivity by 1u percent.  lids s a targe corect when one reaiizes it s
oceurring over the coeorse of enly one year © s rov,n'y equal to ine 1)
percent increase in  tie nflation-adjustec ¢ thdal Liese new enployees

recelived from their enployer.

S.l.¢  lests of Humdn Udpital Tneory

Ihe second major tinding one can derive from this tanle is the strong
support 1t provides tor hundn capital tneory. There 1s evidence of consider-
able investment 1n training. In the first month ot employment other workers
at  -~ne tirm--personnel staft, supervisors, dand coworkers--spend thirty-five
hours away frum other activities in crder to provide orientation and traininy
to the new employee. [rdiners receive higher wade rates than trainees, so the
value of the time they contribute to the training process is likely to equal
dabout one-third of the wayes paid to the new employee in the first month.

fhere is also evidence that the investiment in trdining pays off in higher
productivity. Large tmprovements in productivity between the szcond week of
employment and the interview ddate (or date ot separation) were reported by em-
ployers. The averdye score on the productivity index -of workers in their
second week of employment is .53Y. fraining raises this average score to
.696. This is an increase of two-thirds ot a standard deviation. The iapact
of training and experience on the index is considerably targer tnan the impact
of surting. About 70 percent of the increase of the productivity index troi
H39 to /64 is due to trdining and experience. The remiinder is ‘due tc sort-
1ny. If we assuine that the productivity index 1s 4 aortiendl transtorma-
tion ot true productivit., training is responsible *t . 2Y perceat increase
and sorting for & furthce:s 10 percent. These results imply that in unskili:d
and semiskilled Jobs, recently nired workers are considerably iess productiJe
LNAIL workers with one or amore yedrs of tenure. In other words the Medofft and
ADrdhan finding of d negdative relationship between tenure and productivity for
those with d great amount of tenure is reversed it e looks at the first year
on tine Jjob.

4.3 Job Turnover Kesults

e next step N oour dnalysis is the estimdtion of separate probit models
of voluntary terminations ot ewmployment (yuits) dand involuntary terminations
of employnent (layotts, discnarges, and induced quits). These models will be
used Lo test some of the predictions of the human capital and Jovanovic's
selection theory of Job turnover and wage growth, and to examine the hypoth-
esls Lhat there 15 redlly no true distinction between guits and disinissals.

The pertod tor which the worker dis at risk of leaving tne firm varies
constbaranl ot the sample, potentidal Lenure, the btime period between the
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date ot hiring and the date the employer was interviewed, has a mean ot 366
days and a standard deviation of 192 days. Since the probability that an
individual will have left the firm rises with the length of the observation
period, potential tenure is included ¢S a control variable in all models. We
expect the rate at which new employees leave a firm to vary with tenure, so
the coefficiuent on the potential tenure variable is allowed to shift at 160
days, 210 days, and 365 days.?2

The nonpecuniary characteristics of the job and its skill requirements
were also controlled tor in afl models. Measures of nonpecuniary character-
istics dand skill requirement. Hf the job were available because each job had
been assiyned a nine-diygit Lictionary of Occupational Titles (DUT) code. In-
formation from the U.S. Department of Labor DOT job characteristics file was
merged into our data set. Four of their medsures of the previous training
required by the job were used as control variables without modification: spe-
cialized vocational preparation (SVP), general educational development 1in
lanyuage, ygenerdl educational development in mathematics, and generdl educa-
tional development in reasoning., The other descriptors included in the V0T
Job chdracteristics tile were combined intuv five factors: substantive com-
plexity, motor skills required, physical requirements, interpersonal skills
required, and working conditions. The detinition of these variables 1s given
in Appendix A. The definition, means, and standard deviations of all other
variables are presented in table 8.2.

8.3.1 Are Voluntary and Involuntary Separations Distinct?

Une of the issues that has been addressed by the recent literature on Job
turnover is whether the determinants of voluntary and involuntary tirnover are
truly distinct. In a recent paper, Borjas and Rosen (1980) conclude that "the
results seem to indicate that at least for the youny men in the Naticial Long-
itudinal Survey (NLS) the distinction between the determinants of a quit and ¢
layoff [involuntdry job seperation] may not be very meaningful" (p. 171). ¢
glance dat table 8.3 quickly reveals that in our data on newly hired unskille”
and semiskilled workers the determinants of voluntary turnover are completety
ditterent from the determinants of involuntary turnover, The sign of the
ceefticients in the model ot voluntary turnover is the opposite of its sign in
the involuntary turiover model for eighteer the twenty-three variables
preselited in the tdble. Being older or beiry .. .e decredses the likelinood ot
quitting but increases the likelihood of separating involuntaril:. A higher
starting wagye rate lunerc quit rdtes but increases one's chances of separating
involuntarily. reater =ducdtion and greater relevant previous work experi-
ence dre dassocrated with higher quit rates but with lower layoft and dismissal
rates,  In a small nonunion establishiient, new hires thnat are hiyghly produc-
tive in their secord week dre wmuch less likely to be layed off or dismissed,
but Just ds likely to quit. ‘

This pattern ot coeftficients is quite consistent with a sorting model of
job turnover in which wage rates and other job rewards are tied toc the job and
dare theretfore not very responsive to the perceived competence of the individu-
al that is hired. (For evidence tnat wage offers for L --ticular jobs are
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VARTABLE

DEF INITIONS

[ AL

4.2

AND DL SCRIPTIVE

STATISTICY

STANDARD
VAR T ABLE 1ML AN DEVIATION DESCRIPTION
worker Characterlstics
Education 12.024 1.684 Yaars of schoollng when hlred
Exportance 45.540 t..330 Months of prior reievant job experience
Age 27.497 10. 1ol Age when hired
Age-Squared/ivo HhaL 5] 722.548
Male 0.485 0.499 Soc dumny; 1= male, O = female
Characterlstics of FlrmWcrker
Match
Realative Wage Ratlo 0.020 0.72065 Current starting wage for thls job divided by
average market wage In manufacturing tor
1977-19179
Salactlon Investmoant H.200) 25,210 Hours speant recrulting, screaning, and Inter—
vlawlng appilcants for the job
Irslnl:g by Managomont 20,105 25,440 Hours spant orlenting and tralning now omployee
by management personnel In the flrst month
Trainlng by Peers | 25.080 Hours spent orienting and tralning new employece
by nonmanagement personnel In the flrst month
Productivlity 2nd Week 0.564 Gevn Productivity level of employaee at second week
of employment; ranges from O to |
Productivity 2nd Week Intor— i.]5%4 1.0 Product Ivity at 2nd week multipllad by [og of
Acted with lLog of Estab. Glze ot firm slze, Decamber 1979
ductivity 2nd Woek x 0.057 0.162 Productivity at 2nd week multiplied by propor-
sortlon Unlonlzed +iun of workers unianized
drznge In Productlivity 0.20/ S inn Difference botwean current and inltial produc—
tivity
tiio-Collar Job 0.474 Q.47 bquats 1 1f white-collar job (as defined by
canaegs cogal); O otherwlse
Subsldy Programs
TJTC D.014 0.1 Lguals 1 1f emptoyes Is ellgible for 1JTC: O
ot rwlse
WiN 0.011 0. 10/ fquals 1 1f employee Is eliglble for WIN: ©
Otherwl sn
CETA/VJ] [OIVsR 0..44 Fquals 1 1 employee 1s ellgible for CLTA/0JT;
O otherwlee
Lmp loyer Lharactorlstice
Log Cstablishmont 51ze y.154 1.5948 Log of the numbur of employees at ~nrablishment
In December 1973
Log Establlshment Size above 50 00528 0630 .oy establishment s1ze minus log 50 if employ~
mant Is GT 50; Q If employment LT S0
Proportion Unionlzaed 0.1 .89 Proportion of employees unionized
Proportlon White—Collar 0.404 0.392 Proportion of employoes In white—collar jobe
Proportion Cratt Jo ol 0.241 Proportio. of anployees In cratt jobs
Markat Characteristlo,
Log Marbot Wago 1,849 0135 Loa of average markat wage In mangfacturing,
from 19/7-1979
Change Markot Frmoloymont .0H% 0.040 Change In local labor markot employment, 1977-
A
Loy Market Slso 11.303 T30 Log of employment In local Tahor market
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TARLE B.5

PEOHIT MODELS OF EARLY JOB TURNOVER

Volunfar{ﬁr o Involuntary
worker Characteristics
Yoars of Educatlon .028 (1.75) 047 (2.62)
Log Experience 009 € .92) 017 ( .85)
Age -.025 (1.57) M2 .64)
Age Squzrod 100 018 ( .78) .020 ( .72)
Male -.068 (1,04) 2225 (2.87)
Charactoristics of Firm-Worker Match
Relat!.e Wage Ratlo ~.113 ( .84) 494 (3.60)
Selection investment -.0036 (1.46) .0018 (1.60)
Trainlng by Management -.0019 (1.82) 0007 ( .64)
Tralning by Peers -.0026 (2.26) .0003 ( .21)
Productivity 2nd Week -.030 (0.16) .821 (3.91)
Log Emp. x Log Productivity 2nd We ~-.026 (1.19) 018 ( .76)
Productivity 2nd Week x Unlon -.683 (1.41) 1.190 (2.64)
white-Co'lar Job -.097 (1.15) 138 (1.37)
tmployer Characteristics
Log Establli<nment Slze -.029 L1260 (1.35)
Log Establishiient Slze Above 5V <041 ( .H1) .195  (2.58)
Proportion Unlonlzed L1006 ( 39) 458 (1.71)
Proportion White Coilar -.143  (1.49) 043 .39)
Proportlon Crafi -.279 (2.35) .087 ( .66)
1J1c ~.258  ( .99Q) 027 C .10)
WIN G110 (1.43) 235 .93)
CETA-OJT M4t 10) 585 (1.37)
CLTA above 210 days 2652 2200
Market Choracteristics
Log Markst Slze -.079 ( .30) 620 (2.45)
Change Market Employment L5000 ( .79) 467 51)
Dummlos for {ndustry A
Job Requirements X
Tenure Allowod ToO Shift X b
2 x Log Lixellhood 265 2753
bepgpor fion Leaving <21 .12
Myltlioiier for Probablilty -<8b <20
(s
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seldom adjusted to tne individual's perceived quality, see Barror and Dunkel-
bery 1982). In sorting models, the productivity of workers in the job is not
discovered until dafter they have been at the firm awhile. If productivity is
below some criterion level, the worker 1is fired. Productivity in the second
week is a proxy tor realized productivity--i.e., low training costs and high
tuture productivity, Sorting theory's prediction is supported by the large
statistically signiticant neydative impact of initial productivity upon the
probability of beiny layed off or fired. When the interaction effects are
evdluated dat their means, the coefticient on the productivity proxy is approx-
imately -.70. The elasticity of the involuntary termination rate with respect
to the productivity proxy is -.63. It the wmost recent productivity index or
an instrument tor it had been substituted, the elasticity would have been even
larger. In many tinns the individual's compensation is not stronyly related
to his or her productiviiy at the firm (see chapter Y), so one would antici-
pate that the effect of productivity on yuitting would be weaker than its
ettect on involuntary terminations. When interaction effects dre evaludted at
LNeir means, the coetficient on the productivity proxy is approximately -.24
in the quit equation. The elasticity of quits with respect to the second week
productivity proxy is -.18.

When models are estimated predicting current productivity or productivity
in the second week, the personal characteristics tnat are most important are
education and previous relevant work experience. Ade and dge squared dre re-
duced to insignificance when they must compete with previous work experience.

We dnticipate that it waye rates and quality of the job are held con-
stant, new hires with greater educdation and previous work experience have
vetter prouspects ot tinding a yood job elsewhere and are therefore more likely
to quit., The coefficient on education in the quit model supports this nypoth-
esis. It is positive and siygnificdnt dat the .05 level in a one tail test, ihe
coefficient on previous work experience has the right siyn but is not statis-
tically ditterent from cero. Education nds a strong negative effect on invo-
funtary separations because education is a 4good predictor of productivity
growth., Workers' future contributions depend ds much on their improvement as
1L does on their competence at the start.

The more attractive a job is, the less li<ely people are to leave it
voluntdarily. fhe starting wage hds a neyative coetiicient in the quit model,
45 Nypothesized. The relationship is not statisticaliy significant, however.
Ineury sugygests tndt d tirm paying higher than averaye wage rates ftor 4 spe-
citic job, may demand higher-thdn-average productivity ot its workers, and
theretore, mdy set higher standards for hiring and retention decisions. [t
4,0 sugyests tnat firms with ¢ reputation for laying ofi or firing a < yni-
ficant proportion of tneir new nires will find they wust pay more to attract
qudlity Job applicants. For both these reasuns we anticipdte tnat high wage
f1rms are more likely to lay otf or tire a new employee. Tne coetficient is
pusitive ds hypotnesized dand statistically significant. The elasticity of the
ldyott and dismissal rdate with respect to the relative waye 1s .5.
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8.3.2 Tests of Predictions of lluman Capital Theory

The primary prediction of human capital theory about Jjob turnover 1is that
workers who have a yreat deal of specific training should have lower rates of
turnover. This proposition applies to workers who have completed their train-
ing or whose traininy is well underway. [f the employer has paid for most of

the costs of specific training, siynificant loss is suffered if a separation
occurs, So we would expect the arations over which the employer has control
(involuntary separations) to cgatively related to the amount of specific
training. If the employec paid for the specific training, one would
expect voluntary separations b not involuntary separations to be negatively

related to i.e amount of specific training provided.

Our data set has direct measures of certain traininyg inputs--the time
supervisors and personnel staff spend orientiny and training the new worker
duriny the first month, and the time coworkers spend orienting and traininy
the new worker during the first morth. It provides o information on whether
the traininy is general or specific. Consequently, the measures that are
available are very impc cct proxies for the amount of specific training, the
variable that 1is hypo.tesized to influence turnover. Nevertheless, the
proxies have the predicted negative effect on quit r>tes, and the coevficients
are statistically significant. The elasticity of th. quit rate is -.U55 with
respect to supervisors' training time and -.052 for covorkers' training time.

Surprisingly, there is no impact of training time on involuntary separa-
tions. If employers do not pay any of the costs of specific training we would
gredict this result, but the tendency of produclivity to rise more rapidly
than the wage rate (see section 3.7) nocessarily implies that employers are
naying a major share of training costs. 1he ovnlianation for this result seems
to be Lhat our proxy for traininy investment is also an indicator of the indi-
vidual's efficiency at learning the ropes. A high value for the training time
variable may imply either that training for this job is customarily time con-
suming or that this particular employee is a slow learner. If it is the
latter, the variable is a neyative proxy for quality and one would expect it
to be positively associated with layoff and discharge rates. No doubt it ‘s a
mixture of both, hence, th.: small and insignificant coefficient. Note that
the impact of worker quality on quits is either positive -~ less negative than
it is for layoffs and dismissals. Zonsequently, the co f7icient on training
Lime is nol likely to be as biased in the quit equalion . it is in the layoff
and dismissal equation.

The time spent selecting the new hire is g Trvestinent in specific numan
capital. If these cosrs are high, there is an incentive to keep turnover
down. Une criterion that firms use to select new hires is the perceived
probability of a quit or a dismissal. One would hope that investing more time
in the selection process would lower the realized quit and dismissal rates.
There is weak evidence (a negative coefficient with a t statistic of 1.46) of
such an impact on the quit rate. [Meitzen obtained a significant negative
coefficient on selection investment in his model of quit rates.] The coeffic-

ient 4 selection investrent in the layoff and dismissal model is positive and
d. significant. An after-the-fact explanation for this anorolous result
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P Ltnal tirns Lhab ser ngh horing standards ol so set fngh standards for re-
Lention, so v would expect o posttive correlalion between rejection rates in
Lheo sedection anonygst job applicants and rejection rates ot new employees
during their tryout poriod, s

B.o3.3  lapact of Unionizalion dnd tstabbisnment Size

A number o studies have tound thdt representation by a union has signif-
Cant dmpdacts un Job  turnover, [t has been found to reduce quits dnd dis-
charges and Ly increase layotts,  Our resalts are consistent with these pre-
vious rindings, When antersction Lerms dre evdludted dat their wmean, the
coefticient on the pruportion univnized 1s -.263 in the quit equation and
robdh i the involuntary sepdration equation.  This implies that working at a
Brrm tnat os g 100 percent unionized lowers the quit rate by approximately 36
percent and raises the involuntdry sepdaration rate by about 31 percent. The
coetticients on untonization and its interactions in the guit equdation are all
statistically insigniticant, however.

fhe most Interesting finding 1w the large statistically significant co-
efficient on the Interaction between productivity (second week) and unioniza-
tion in the model ot anvoluntary separations.  This interaction term implies
that an a unionized tira there is no tendency for less productive employees to
have d higher probability of being termindated involuntarily. These results
suggest that even duriny a union wurker's probationary period, involuntary
terminations dre generally layotfs vased on seniority and seldom dismissals
based on poor performance. The coefticients on Dboth the productivity-
unionization teraction dnd the productivity-establishment size interaction
are nedative and ansigniticant in the quit equation,

We o Saw in seclion 8.7 tnab the correlation between tenure and produc-
Livity is partly due to tne tendency tor the most productive workers to be
retained and tne leas: productive workers 1o be released. In table 8.4 we
present evidence that the selection/sorting process affects the tenure and
productivity relativo - ohip ditterently in union and nonunion firms.

fne dmpact of tuoe sortirng process ui average productivity cdit be approx-
tmated by calculaling the ratiov of the current productivity index of stayers
to the index of the curren’” o most recent productivity of all new hires. For
nonunion firms this catlo . 141/1°/7 or L.11, implying thdat the productivity
uf the typical experiences worker is 11 percent higher than it would have been
17 the probability of separat..” nad not bLeen negatively correlated with pro-
ductivity. For unionized tirms tnis rdtio is 1.06, implying that the selection
process raises the productivity of a unionized work force by only half as

stuch--about b percent, ine sualler impact of sorting on union firms is a con-

seqguernce ot
d.  Lhe Jower guit rates of union firms;
bo o the Tower disinissal rates of union firms {nole Lhdl Lne workers who

aredisiiissed  dre considerab. ;o iess prodiucbive  bidn o workers  who
FendIn or o tedve Tor oLher reasons )
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C. the lack ot any tendency Lo lay ottt the least productive worker at
union firms. At nonunion lirms, in contrast, workers who are laid
off are considerably less productive than workers who are retained.

TABLE 8.4

PRODUCTIVETY INDEX NUMBERS
BY UN.ONIZATION AND TURNOVER STATUS

_ All Stayers Quits Fires Layoffs
l.ess than 10 Percent Unlon
Pecsent In Column 100 65 23 7 5
Productivity 2nd Week |ndex 100 106 95 69 93
Latast Productivity |ndex R 127 141 111 64 106
More than 70 Percent Unlen
Porcent In Column 100 70 12 4 14
Productivity «nd vook |ndex 100 102 87 63 12
Latest Productivity Index 128 156 107 62 124

Une consequence of the unionized firm's inability to select out the poor
performers atter they dre hired is greater efforts to select high quality
employees in tne hiring decision. The staff time devoted to selecting the
right person for a job openinyg is 2.25 hours per interviewee 1in a unionized
establishment and 1.75 hours per interviewee in a nonunion establishment. The
total time devoted to the task of selecting a new unskilled employee is nine
hours in the unionized establishment and 5.7 hours in the nonunion establish-
ment.

The main effects of establishment size imply that rates of voluntary and
involuntary turnover are smaller at large establishments. A new unskilled
employee at a one-vmployee firm is 80 percent more likely to quit and 180 per-
cent more likely to be laid off or dismissed than a new employee at .an estab-
lishment witn 50 employees. A new employee at an estubiishment with 500
employees is ahout 45 percent less likely to quit than and as likely to be
layed off or dismissed as a new employee at an establishment with 50 employ-
ees.

8.3.4 lmpact of Subsidy Progyrams

None of the coefticients on the dummy variables representing subsidize-
tion by a taryeted employment and traininy subsidy program are sististically
significant. Point estimates of their impact, however, suggest that worke- s

/
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subsidized by WIN or CLIA-0JT are considerably more likely to quit or be
terminated involuntarily. Beiny WIN eliyible is associated with a 40 percent
higher probability ot quitting or beiny fired or laid oft. Because CETA-OJT
subsidies last tor only six months, it was hypothesized that for worker: hired
under this subsidy, there would be a coasiderably higher probability of a
suparation naving occurred if the employer interview is conducted at least six
months datter the date the employee was hired. Special tenure vdriables were
defined for CETA-0JT workers to capture this effect. The calculated impact of
CETA-0JT at potential tenure of seven months or more is presented in table
8.3 pelow the CETA-OJT coefticient. These coefficients imply that if the
individuals were nhirad at least seven months previously, the CETA-QJT trainee
has a quit probability of about 44 percent rather than the 21 percent quit
probability ot the typical unsubsidized worker. ‘Surprisingly, rates of invol-
untary tur .ver ar- =uuch less affected by being a CETA-OJT trainee, CETA-UJT
trainees who were ired at least seven months\previously had a 16 percent
probability of beiny laid off, rather than the f@ percent probability of the
typical unsubsidized worker. It would seem that most of the attrition of dis-
advantayed workers from their subsidized jobs is voluntary rather than invol-
untary. We find ny evid¢e ce tnat once the subsiQy period is over, employers
are laying ..f, €ir" .3, or forcing their subsidized workers to quit, It may be
that some C'TA prime sponsors seek ' place CETA-OJT trainees at other firms
once the six-month training period is over and that the subsidized employer
perceives these outcones as quits rather than layoffs. More study of the
implicit and o>.iicit understandiry that yoes with a CETA-0JT contract s
required,

8.4 TIne Determinants of Employer Training Investments

Learning how to do a job 18 a process that takes time ana effort. The
most important input into the learniny process is the time and effort of the
trainee. In most cases, however, the trainees cannot!learn all that they need
to know entirely on their own. Complementary inputs df time are required from
others: supervisors, coworkers, «nd sometimes specialiized trainirg peisonnel.
The employer survey asked two questions about these complementary inpits: (a)
"In the first month of ‘s employment approximately how many hcurs did
personnel and supervisory staff spend orienting and training the rew mployee"
and (b) “In the first montn approximately how wany hours did employees other
than personnel dand supervisory staff spend away from  their normal work rou-
tines orienting and training the new employee?"

The answers to these yuestions are ~xamined in this sect.en. Modrls pro-
dicting the amount of time personnel and supervisory stal, spant trdining e
new hire and the dmount of time other coworkers spent training the new hire
were vstimated by ordinary least squares. The results are presented in table
8.5, -

B.d.l lﬂﬁuﬂﬁﬁﬁﬂijﬂ;ﬁ@rker Chqfigturist1cs

One  would expect tndt new workers whose previous work experience  1s
relevant to their new Jobs would require less training. e hypothesis is
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TABLE H.H

THE TIML SPENT TRAINING A NEW EMPLOYEE

L Tralnlng by Management Training by Coworkers
- worker Characterlistlcs

fzducatlon LT 4 - 9.65 ( W360 -19.12 (.79
Yrs of Educatlon - 2.70  ( .80) - 4.10 (1.35)
yrs of Lducatlion GT 8 5.86 (1.03) 5.20 (1.5
Yrs of tducsti-n G V2 .28 { .36) - .83 (1415)
txporlenca 100 - 5.02 (1.81) - 5.00 (3.31)
fxporloncn rod 110,000 a7 ( 33 -87 (1.89)
Age - W26 (.96) - 08 (W31
Ager Suat L0034 ( .8Y) 0004 ( .10)
Male 2.21 (2.12) 0.20 (.20

Subsldy 2r . ms

o The - 3.97  (1.03) .66 ( .19)

Wik —’4.21 (1.14) 3.86 (1.16)
CETA-0JT 9.28 (6.77) 5.94 (4.78)

Employer Characterlstics
Log Establlshmen* Slze - 2.97 (<. /N 1.62 (3.98)
Log Estabilshment Slze GT 50 95.24 (4.89) - N ( .11
Proportion Unionlzed .50 ¢ .17 - .87 ( .54)
Proportlon White Collar .21 ( «14) 5.85 (4.34)
Proportion Craft 4.65 (2.34) 4.61 (2.57)

Market Characteristics
Log Market Wages .22 ( 07 - .39 ¢ .13)
Dumr - for Industry X X
Job Rugqulrement . X X
Dummles tor Wage Rate X X
R Square .064 .049
Mean of Dop=ndent Varlable 20.8 14.4
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supported by the negyative and significa: coefficients on experience in our
model.  Two years of such experience reduces management training time by ./1
hours -(a reduction of 3.4 percent) and coworker training time by 1.15 hours (a
reduction of & percent).

Theory yields only a weak prediction about the impact of education on the
time others will spend training the worker. Educated workers are presumed to
be more efficient learners. They should be able to learn a yiven set of
skills wore quickly. Holding the final competence of the worker constant, an
educated worker should require less training time than one with less educa-
tion. This would imply a negative relationship between education and training
inputs. On the other hand, it will generally be profitable to teach more and
higher 1qve]*éki]ls to the quickest and wmost efficient learners. This gener-
ates the opposite prediction. More will be taught to the educated, implying a
positive relationship between cducation and training inputs. An examination
of the coefficients on the education variables in table 8.5 suggests that the
net effect of education on training time is positive. When all four variables
are entered simultaneously, none of the coefficients are statistically signif-
icant, however. Whenja single year of education variable is substituted for
four different variables, it is almost significant (t = 1.50) in the coworker
training time equation and highly siynificant (t = 4.2) in the manayement
training time equation. These results imply that even when job characteris-
tics are controlled, the tendency of more educated workers to be taught more
and higher level skills outweighs the educated worker's greater speed at
learning particular skills.

Males typically receive Z.27 hours more training time from managenent.
Since males usually show smaller gains in productivity than females, the
greater number of training hours implies either that males are slower learners
or that the types of Jjobs they typically fill require a greater amount of man-
agerial instruction and supervision in the first month than the jobs typically
filled by women.

[R]

3.4,7 The lnpacts of Ewployer Characteristics

The size of the establishment has an important effect on the pattern of
training investments in a worker. In very small establishments management
tends to provide the bulk of the training. We estimate that in a typical two-
employee firm the manager spends about twenty-six hours on training and
coworkers spand about eleven hours. In medium-sized establishments (those
with about 5G employees) training responsibilities are shared more equally.
Supervisors provide an average of about eighteen hours of training, and
coworkers provide about sixteen hours. Training time. investments are most
exlensive in large establishuents. At establishments with 500 employees we
psiinmbe Lhat nanagement provides an average of twenty-five hours of training,
ind coworkers provide about nincteen hours.

Unionization has no effect on the amount or distribution of traininy time

investments. Establishments with high proportions of their workers in craft
occupations provide more of both kinds of training than establishments vwith no
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craftworkers, Establishments with high proportions of their workers in
white-collar occupations offer higher-than-average amounts of training by
coworkers and roughly equal amounts of traininy by manayers.

8.4.3 [The Impact of Subsidy Programs .

The CETA-0JT proyram is supposed to be a subsidy of training. The coef-
ficients on the dummy for CETA-UJT imply that new employees who are subsidizcd
by this program do indeed receive more training than unsubsidized workers:
about nine extra hours from management dand six extra hours from coworkers,
Thus the proyram does seem to increase the time the firm invested in training
new workers. In the first month, CETA-OJT subsidized workers receive a total
of approximately fifty hours of training from supervisors and coworkers. The
sample of participants in TJTC and WIN is small so none of their coefficients
are statistically siygniticant.

8.5 Productivity Growth Results

In this section we analyze the determinants of productivity growth. Qur
dependent variable is the change in the index of relative productivity multi-
plied by 10U. The mwean of the variable is 15.77 points for all workers and
19.86 for those who remain with the firm. The mean of the index of relative
productivity for those still at the firm at the time of the interview is 76.4
points.

Table 8.6 presents the results of estimating our model on two different
samples. The first two models present the results when the full sample is
used. The full sample includes workers who left the firm betore the survey
interview date, as well as workers who were still at the firm on tne interview
date. The longer a worker is at the firm, the more effective that individual
is likely to become so the actual tenure at the time of the second measurement
of productivity is included as a control variable. Since, however, slow
learners are more likely to leave the firm and therefure nave short tenure,
coefficients on the tenure variables may be biased. Une way to avoid this
bias is to limit the sanple to workers who have not left the firm. Models of
this type are subject to another type of bias: selection bias. Mechanismns
are available for correcting this bias, however. Model 3 corrects for selec-
tion bias by entering the Mills ratio derived from a probit model of Jjob
retention. The rationale for this procedure is developed at yreater lengtn in
chapter 9,

8.5.1 The Time Pattern of Productivity Growth

Medoft and Abraham (19814, 1981b) have presented persuasive evidence that
in large firms the most senior employees are often somewhat less productive
tiian the less senior employees found in the same position. Evidence was
presented in section 8.2 that in our sample, productivity ratings rise over
the course of the first year of a new hire's employment. There is no
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TABLE 8.6

THE DETERMINANTS OF CHANGE
IN THE PRODUCTIVITY [INDEX

Full Sample Stayers
Model 1 Model 2 Model 3

Worker Characterlistics )

Education LT 4 2.25 ( 412) -11.82 ( .70) -18.58 ( .97)

Yrs of Education - 79 ( .35) -2.10 (1,000 -2.94 (1.24)

Yrs of Education GT 8 1.54 (.61 339 ( 1.42) 4.12  ( 1.55)

Yrs of Education GT 12 - 37 .68) - 1.01  (2.00) .89 ( 1.65)

Expertenca * 100 -2.89 (2.54) 42 ( .40) 1.72 (. 1.47)

Experience Squared : 10,000 .72 (2.06) A3 L42) 28 (.71

Age ’ - 31 (.67 - .15 ( .86) - .04 .23

Age Squared 003 (1.27) 002 ( .68) 001 ¢ W31)

Male -1.29  (1.96) - 7 C1an - 1232 (1.75)
Characteristics of FlrmWorker Match

Selectlion lnvestment - - 000 ( ,05) .003 (. .20)

Training by Management - - .050 ( 4.66) 087 ( 7.21)

Training by Peers - -- 025 ( 2.12) 039 ( 3.00)

Productivity 2nd Week - - - .32 (25.371) - .33 (17.94)
Subsidy Programs

TJTC  © 1.51 ( .60) - 43 200 - 418 C .08)

WIN -1.23 ( .49) - 3.6 (1.37) - 3.91 ( 1.40)

CETA-0JT 1.48 (1.59) - 2.10 ( 2.36) - 6.96 ( 3.,10)
Employer Characterlstics

Log Establlshment Size .87 (2.86) .85 (2.9%) 2.30 ( 3.78)

Log Establ ishment Size GT 50 09 (L06) - 70 ( 1.01) - 1.77 ( 2.22)

Proportion Unionlzed .75 ( .63) 97 ( .86) 24 (0 .21)

Proportion Whlte Collar 4.41 (4.52) 1.43  ( 1.51) 1.3 ( .96)

Proportion Craft 2.67 (2.04) 38 (.31 1.8 ( .96)
Market Characterlstlics

Log Market Wage -1.05 ( .47) - 2.66 (1.23) - 2.26 ( .96)

Change Market Employment - -~ - 2.21 ( -.32) 5.39 ( .74)
Tenure Variabies

Actual Tenure .003 ( .14) 035 ( 1.63) 041 € L70)

Tenure GT 3 months J0% (3.23) 068 (2.23) - .097 € 1.30)

Tenure GT & months - .07 (4.48) - L0779 ( 5.02) 059 ( 2.185

Tenure GT 12 months - 016 (2.12) - .012 C1.70) 005 ¢ .65)

Lambda - -~ -= - 17.01  ( 3.78)

Nummies for Industry X X X

Job Requirements X X

hummlies for Wage Rate X X X

R Square . .120 .276 350
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contradiction between these twu findings tor they refer to quite diftferent
seynents of tne tenure-productivity relationship.

[s tnere evidence in our data of a slowdown in the rate of productivity
yrowth &s tenure increases? Yes, there is strony evidence of such a slow-
down. Because it controls for inputs of training time and productivity in
the second week, model 2 provides the best measure of the time pattern of
productivity yrowth. The coefficients on the tenure splines imply that the
productivity index rises at a rate of 1.05 points per month in the first three
months of employment, at a rate of 3.09 points per month in the next three
months, at a rate of .72 points per month in tne next six months, and at a
rate of .36 points per month thereafter. [If we assume that the productivity
index is a proportional transformation of true productivity, percentaye rates
of increase may be calculated. They are 1.9 percent per month in the first
three months, 5.4 percent per month in the next three months, 1.1 percent per
month in the next six months, and .55 percent per month thereafter. These
rates of increase are quite substantial. Even the rate of increase for the
period after one year is impressive: 6.6 percent per year.

As previously mentioned the coefficients on the tenure variables in model
2 may be biased. Model 3 is not subject to this bias. The number of observa-
tions having fewer than six months of tenure is too small to produce stable
estimates of tenure slopes during the first six months of employment, however,
5o we will focus on the period after six months of employment. For the period
beyund six months, model 3 is a potentially useful check on our model 2 find-
ings.  The slope is .12 percent per month for month six through twelve and .30
percent per month (3.5 percent per year) theredafter. It would seem that the
puoint at which productivity starts declining with tenure has not been reached
in our datda (le6b of the 2,248 observations in the stayer sample have two or
more years ot tenure).

8.5.2 The Payoff to Un-the-Job Training Investments

In this sectiun we attempt to medsure the payoft for time spent by em-
ployees {supervisors, personnel office staff, and coworkers) in training the
new enployee. Measures are available of (a) the time personnel and supervi-
sory staff spent orienting and training the new employee and (b) the time
erployees other than personnel and supervisory staff spent away from their
normal work routines orienting and training the new employee. Both of these
indicators of the employer's eftorts to train the employee had large statis-
tically significant positive impacts on the change in the index of relative
productivity.

The firm can be assumed to be attempting to minimize the costs of train-
ing the new employee. This implies the familiar marginal condition that the
ratio of these marginal costs of each traininyg input should eqgual the ratio of
the marginal productivity of each type of training input. The marginal condi-
tion for training inputs is
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(1) d(Py1-Py)

dTin fm;t_ﬂz
d(P1-Py) ~ Pc * o
dTc

This formulation assumes that training is one on one and an hour of trainee
time is associated with an hour of trainer time. The marginal condition that
defines the relative size of Py and P¢ 1s

(2) Pn Wm -
Pc = Wc
where Py, Pp = Trainee productivity before and after training, respec-
tively :
Pn> W, = Marginal productivity and wage rate of management staff who
provide traininyg
Pc, Wc = Marginal productivity and wage rate of coworkers who pro-
vide training -
lws Tc = Time spent training the new employee by managenent and co-

workers, respectively.

Because they receive higher wages, an hour of training provided Dy personnel
or supervisory staff is more costly to the firm than an hour of training pro-
vided by a couworker. In other words, since W; > W, implies Pp > Pc,
PytPo  must  be  yreater  than Pc+Py  and _d(P1-Pg)/dTy  must . be
.greater than d(Py1-Py)/dTc. The coefficients we obtain on our measures
of training by management and training by peers-:are estimates of d(Py-Po)/
dTy, and d(Py-Pg)/dTc, respectively. As predicted, the  coefficients on
training by manayement are laryer (more than twice as large) tnan the coeffi-
cients on traininyg by peers, and the difference is statistically significant,

Calculating a rate of return to this investment requires that we make a
nunber of assumptions about the scaling of the index of relative productivity
and about the relative size of Py, Pc, and Py. Our assumptions are that,
when comparing a worker's productivity at different points in time at the same
firm, the productivity index is a proportional transformation of true produc-
tivity and a multiplicative error. '

(3) Pij = ajPije W

where Pij = the productivity index for the ith worker at the jth firm
aj = an unknown constant unique to the firm
T .
Pij = true maryinal product of the ith worker at the jtM firm.

The yearly real rate of return wmay be defined as

(4) Real Rate = (Prubabi]ity . (Benefit> + (Probaoility> . (Benefit at
of Return of Stayiny at Firm of Leaving QOtner Firm
Cost of [Trainer Time + Cost of Trainee Time
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The wmean productivity of a new hire is 53.9, and 67 percent of the new hires
stay. We will assume that the productivity index for coworkers (Pc) s
equal to the productivity of the trained worker Pc = Py = 76.4 (see table
g.1). The comparabie index number for personnel and supervisory staff is
assumed -to be twice P. or 162.8. Using model 3's estimates of d(Py-Po/
dT, and d(P;-P,)/dTc we have

RRMandgement = .67(2,000 hFS .087) + .33 (2,000 hFS * bl = 54%

162.8 + 53.9 for b=0
RRpeers = ,67(2000 hrs .039) + .33 {2,000 hrs - b) = 4U%
76-4 + 53-9 for‘ b:o

While tnese estimates of -the rate of return to inputs of trainer time depend
upon a number of assumptions ‘that may be challenged, tney are, nevertheless,
quite interesting.b These rates of return are quite high. They imply that
small ‘increases in the time spent training a new employee have a payback
period of 2 to 2.5 years. High initial rates of return are to be expected for
this kind of traininyg investment. Some of the skills being taught become
obsolescent with time (because the worker 1is transferred to anotner job in the
firm or the job is restructured because of technoloyical change) or lose their
usefulness when the worker leaves the firm.

8.5.3 The Impact of Worker, Employer, and
Market Characteristics

Models 2 and 3 are structura) models of the impacts of worker and employ-

er characteristics that control for the worker's productivity in the second

— _work week and the employer's training investments. Model 1 is a reduced form

that does not control for Jjob requirements, initial productivity, and the

_employer's training investments. The coefficients on worker and employer

attributes in this model capture both the direct effects and the indirect

effects that operate through initial productivity and employer investment
decisiuns,

In the structural models, experience and education have small, positive
effects on -productivity yrowth that are general ly not significant. The impact
of age is negative, small, and statistically insignificant. The size of the
establishment has a large, statistically significant impact upon productivity
‘growth. The change of the productivity index for a new employee at a fifty-
cinployee establishment is 7.4 points (2.7 points in model 2) yreater than it
is at a two-employee establishment. None of the other characteristics of the
employer or the market have a large or statistically significant impact on the
change of the productivity index. '

The reduced form model yields somewhat more interesting results. New
hires with relevant previous experience generally have less to learn (have
higher initial productivity) and require less employer investment. As a re-
sult the coefficient on experience that is positive in the structural models
‘becumes negative and statistically significent in the reduced form model.
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The reduced form wmodel also implies tndat new hires at firms with hign
proportions of white-collar jobs and hiyh proportions of traft jobs experience
higher rates of productivity yrowth.

None of the chardcteristics of the local labor market have a statisti-
cally significant effect on the change in our index of productivity. n
models not reported here, however, we do find large, statistically significan:
negative effects of waye rate and the yrowth of local employment on current
productivity of workers with six or more months of experience. This finding
provides support for the hypothesis that when labor markets are tight, firms
adjust poth by raising their waye and lowering their hiring standards. Making
the standard set Of assumptions about the scaling of the productivity index,
the coetticients on these variables imply that 10 percent higher local manu-
tacturiny wage rate is associated with a 2 percent reduction in the averaye
quality of new hires. A two standard deviation increase in the growth rate of
local employment (4.15 percent per year) is associated with 2.4 percent reduc-
tion in dverage yuality of new nhires,

8.5.4 lmpdct of Subsidy Proygrams

The coefficients on the subsidy proyram dumnies in the structural models
are all negative. Two ot them dre of reasonable size and the CETA-OJT coefti-
cient is siynificantly less than zerv. These results imply that recipients of
Wid and CETA-OJT subsidies are slower learners than the typical, unsubsidized
employee. Given the targeted nature of the programs, this should not come as a
surprise. The purpose of the program is tu induce firms to hire workers who
lack the experience and trainability that the firm normally demands of new
employees., '

Despite their lower trainability, new hires who bring a subsidy to their
employer typically seem to improve their productivity just as much as unsubsi-
dized employees, This is the implication of the small, statistically insiy-
nificant coefficients on the program dumnies in the reduced formn wmodel. Their
productivity improves a rouyghly equal amount because they start from a lower
base and employers typically invest more time in training them.

8.6 Does ‘the Minimum Waye Uiscouraye
On-the-Job Training

A number of economists have charged that the minimum wayge discourayes on-
the-job training of inexperienced and unskilled workers (Hashimotu 1981b,
Leignton and Mincer 1981), Let us examine the reasons for expecting the mini-
muwil wdge to have this impact. Providing training to a new eniployee is costly.
The new employee is not very productive at first, and other workers must take
time awdy from their regular activities to give instruction to the new hire.
Many ot the skills that the new employee learns have application in other
firms as well. To avoid losing the worker to another firm, the employer that
is providing the training must raise the waye as the trainee's productivity
incredses. Jobs that offer trdining and the prospect of future wage incredses
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dre more attractive thdn those that du not. The competition tor these jobs
will enable employers that offer on-the-job training in yenerally usetul
skills to obtain workers at low waye rates. Minimum waye legislation, how-
ever, prevents wage rates from talling below the legislated minimum. Lacking
the ability to yet new employees to pay a major share of the costs of general
training (by accepting a low wage during the training period), employers will
adopt production technologies that minimize the skill requirements of the job.
The evolution of the diner and the small, family-operated restaurant into
franchised tast food operations using specially designed machines and already
prepared tood is an example of how this is accomplished. By reducing the
skills required to do the job, the employer shortens the time it takes for new
employees to reach maximun productivity. Tne same person may have the job but
is taught less, and what is taught is useful only in that firm--not elsewhere,
Upportunities tor promotion are minimal, and waye increases are small or non-
existent. '

Wwhile the theoretical case tor the proposiiiun that the minimun wage
discourages 0Jf is strong, very iittie empirical evidence of such an effect
has been presented. Direct measures of 0JT have not been available. Efforts
to test this hypothesis have had to use indirect methods that have not yielded
conclusive results (Hashimoto 1981b).  The employer data set contains two
measures of inputs into on-the-job training--time spent training by manayement
and time spent training by coworkers--and one measure of traininy output--the
change in rated productivity of the worker. These measures make possible a
more direct test of the impact of the minimum wage on 0JT.

[n the absence of a minimum wage, we would expect that for people with a
given set of credentials, there would be a negative correlation between the
training provided-on a job and its wayge rdte. We hypothesize, therefore, that
wage rate and 0JT are negatively correlated in ranges of the waye distribution
that are unconstreined by the minimum wage. This hypothesis is tested Dy
entering a continuous measure of the starting wage rate. A neyative coetfi-
cient is expected on this variable.

[f the minimum waye is having an effect on investment in 0JT, its effect
will bLe visible in the jobs whose starting wage is at or below the mirinum
wage. Many of these jobs will nave had to be redesigned to minimize training
time and the development of ygeneral skills. At the time of our interviews,
the spring, summer, and fall of 1980, the minimum wage was $3.10 an hour. The
new hire about whom the wage rate and productivity questions were asked was
hired in either 1979 or 1978 when the minimum wage was $2.90 and $2.65 res-
pectively.6 Dumnies were defined for wage rates less than $2.75, wage rates
between $2.7% and $3.05, waye rates between $3.05 and $3.15, and wade rates
between $3.15 and $3.50. We hypothesize that the dummies for the three lowest
wagye rate categories will have negative coefficients. If-our hypotheses are
confirmed there will be a curvilinear relationship where, holdiny job require-
ments and worker credentials constant, Jjobs offering the least amount of
training are those paying at or below the minimun wage and those paying very
high waye rates. .

The empirical results are presented in table 8.7. As nypothesized, the
continuous measure of the waye rate has a neygative ‘coefficient in all three
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equdatrons, two ot which dre statistically signmificant dat the .05 level on a
one tail test, All the coefficients on the dummies capturing the effect of
the minimum wdge dre neygdtive 4as hypothesized: Seven of the nine coetficients
are statistically cignificant at the 025 level on a une tail test., They imply
that jobs paying $3.1J an hour uffer 3.3 fewer hours of training by manayement
(a reduction of about 15 percent) and 4.5 fewer hours of training by coworkers
(a reduction or avbut 30 percent). The ygruwth of the productivity index is 2
points. lower (a reduction of about 1% percent).

TARLE 8.7

— IMPACT OF THE MINTMIM WACE ON
O=THE =J O TRAINING

Tralning by Training Change of

Management by Peers Productlivity Index
Wage |1 $2.79 ] -4.44 (2.26) =5.44 (2.65) -4.14 (2.70)
Wagee $2.79 = $5.05 =LA (2.19) ~2.b0 (1454 =2.89 (1.96)
Waga $5.0% - §3.1Y 5,55 (1.%4) -3.92 (3.72) ~2.18 (2.43)
Wane 35,15 - $5.40 =145 (1.33%) - .10 ( .BO) ~1.47 (1.64)
Wange Rate - Lod (1.94) - .57 (1.24) - 36 (1.64)

NOTEL: The tirst two columns of results are the wage coefficlents for the models pr-sented in
table B.%. The flnal column of wage rar= coefficlents Is for model 1 In table 8.6.

8./ Comparing Wayge Growth and Productivity Growth

The -analysis presented in previous sections of this chapter has tended to
support votn the sorting and human cdpitdl theories. The data contain one
very important challenye to bouth these theories. With such large training
investments and -large productivity improvements, it is hard to understand why
the dveraye wage incredase is so small, only 11 percent, [f we assume that the
productivity index is a proportional transformation of true productivity, the
coefticient of variation of true productivity is .31, and new employees are
only 70 percent as productive as experienced employees. To arrive at an
estimate uf the productivity net of training costs of an employee in the tirst

aonth on the job we must also subtract the value of the training investment by

mdndayement dnd coworkers. The value of training investments was cdlculated in
section 8.2 to be eyudl tu vne-third uf the wayes paid tu the new employee in
the tirst montn. Thus, our data imply that during the first month of employ-
ment in an unskilled or semiskilled job, that productivity net of traininy
costs is about 40 percent of the productivity ot 4 worker with about one year
of expericHCu./ It the coetticient of varidtion ot true productivity i1s .1b
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instead of .31, productivity net of training costs in the first month is still
only 55 percent of later productivity. Either way, productivity net of train-
ing costs is rising at ledst four times faster than wage rates.

This is consistent with human capital theory only if almost all training
is specific and employers. pay almost all the costs of specific training., How
plausible 1is this? Hashimoto's theory of the sharing of investments 1in
specific human capital states that employers-will pay most of the costs of
such investments in these instances: when fire rates are high and quit rates
are low, when the positive impact of niyher wages on the rate of involuntary
separations 1is greater than their neyative impact on quit rates, and when
future waye rates cannot be made contingent on performance.

In our data quits are twice as likely as layoffs and dismissals. lnvol-
untary terminations, however, are more strongly related to the firm's waye
than yuits (see section 8.3), and the elasticity of one's wage with respect to
one's productivity is considerably below 1 (see chapter 9). These latter two
tindings suygest that employers will pay most of the cost of specitic train-
ing. A further reason for expecting employers to pay a large share of
specific training costs is that firws have better access to capital markets
and way, therefore, not demand as high a rate of return on a training invest-
ment as a worker. We conclude, therefore, that it is plausible for employers
to pay most of the costs of specific training.

The prOpositisn that all or almost all of the training must be specific
is much less plausible, so the puzzle remains. The evigene&zwevhalg‘cited
suygests to this author that implicit contracts may exist whereby new workers
implicitly promise not to take a new job quickly and employers offer to pay
for some of the yeneral traininy that the new employee needs. This might
occur for a number of reasons:

a. The minimum waye might prevent the low starting wage that is neces-
sary for the employee to pay the full costs of general training.
(Evidence that the minimum wage does indeed have that effect was
presented in section 8.6.)

b. Tne impact of starting wayes on the supply and quality of labor
(througnh effecting changes in job applications) might be much yreater
than the impact of wage rdtes received by more experienced workers on
the supply and quality of labor (through its effects on both quit
rates and job applications).

c. The promise not to take another- job amight be enforceable 1in part
through antipirating understandings and a hiriny preference for job
seekers who have expibited a tendency to stick with a job for awhile
(under these conditions, a quit damayges the employee's reputation).
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NOTES

1. This ay overstate the impact of sorting because one of the reasons
leavers have lower ratings at seperdation is that they have not been there as
long as the typical stayer.

2. The coefficients on these variables are not reported in table 8.3 to con-
serve space. . [he probability of nhaving left does rise with potential tenure
but the rate of leaving seems to be much higher in the first 210 days than it
is later.

3. If this interpretation is correct, the standards a firm sets in selecting
new hires and ftor retaining new hires dre jointly dependent and their eftect
on each otner can be researched only by estimating a structurdl wmodel. Esti-
‘mation of a structural model that captures the full complexity of the endogen-
city of ‘the firms selection, training, pay and turnover policies is not fea-
sible in this ddta.

4, The ygrowth rate of wayge rates durinyg these time intervals are rather simi-
lar to these cdlculated productivity yrowth rates. Waye .rates yrew 0.36 per-
cent per month between the sixth and twelfth jnonth”™and 0.49 percent per month
thereafter. The data does not reject the hypothesis that the growth rates of
wayges and productivity are the same in corresponding time intervals. Some
employers may have wistakenly reported the actual startiny waye for that indi-
vidual rather than the current starting wage for the job. If so, some obser-
vations are not adjusted for inflation of the scale wage and these measures of
the yrowth of the real waye are upward biased. ‘

5. Biases can arise from a number Of sources: errors 1in measurement of
training time, a correlation between training investments in the first month
and later training investments, lack of a measure of the time spent 1in
training activities by the trainee, and an incorrect assumption about the
proper scaling of the productivity ‘index,

b. The employer was asked "what is the current starting waye of this job".
If the employee we were discussing had been hired in 1978 at the then winimnum
wayge of $2.65, the emy]oyer was supposed to answer $3.10 an hour, the level of
the minimum waye at the time of the interview. We suspect, however, that some
respondents misinterpreted our question and reported the individual's actual
startingy wage rate., Thus a report thdt a startinyg wage rate of a covered job
is below $3.10 does not necessarily imply.the law was being violated,

7. This estimate assumes that one year after being hired that training by
others has diminished to zero. [f it was assumed instead that training by
others has only been reduced by half, the yrowth of productivity net of
training costs is still at least three times the ygrowth rate of waye rates.
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APPENDTX YA

TL 0T A5 A SOURCE OF UCCUPATIONAL DATA

Factor Analysls of Dictlonary ot Occupational Titles Occupational

Characterlstics, 1tems, and Loadlngs for Slx Factors

Tactor T: SUBSTANTIVE CORPLEXTTY

GED General educational devolopment v
SYP speciflc vocatlonal preparation +
INTELL Intelllgence : +
DATA Complexity of functionling with data +
REPCON Repetltive or contlnous processos -
NUMBER Numer Ical aptitude ‘r
VERBAL verba!l optitude +
ABSTRACT Abstract and creatlve vs. routine, concrote actlvities +
MVC Moasurable or verlfiable criterla +
CLER ICAL Clerical perception +
SPATIAL Spa