COCUMENT RESUME
ED 045 822 vT 011 991
TITLE Froject VISION (Vocational Information System

Involving Cccupational Needs). An Experiment With
Occupational Needs Frojection Techniques.

INSTITUTICN Wisconsin State Emplcyment Service, Madison.
SEONS AGENCY #anpower Administration (DOL), Washington, D.C.
PUR TATE Jun 70

NOTE 471p.

EDES PRIiCE FCRS Price MF-$1.75 HC-%$23.6F%

DESCRIETORS #*Ccmgparative Analysis, *Cost Effectiveness,

*Curriculum Planning, Employment Opportunities,

*Employment Projections, Evaluation, *Information

Needs, Labor Market, Occupational Information,

Occupational Surveys, Vocational FEducation
ICENTIFIERS Froject VISION

AESTRACT

In this project, five alternative methods of
forecasting labor supply and demand in an urhan labor market were
ccmpared in crder to determine the optimal method for supplying lakor
market informaticn to public vocational education systems. The
Milwaukee, Wisccnsin SMSA was chosen as the site of the project. The
project determined the extent to which information provided by state
employment services meets the goals of the Vocational FEducation RAct
of 19é3. The study found .hat curriculuwm planning can ke served test
by current ewmplcyment estimates and short-ruan projections for
specific cccuraticns. Although ncne of the five methods was found to
be fully satisfactory, the report reccmmends the use of a modified
Area Skill Survey technique, fpossibly ccmbined with certain aspects
of other techniques fcr particular situations. The appendixes
constitute a major part of the report, incorporating substantial
back-up material for the five methods aprraised. (BH)




- EDO 45822

>

PROJECT
VISION

AN EXPERIMENT WITH
OCCUPATIONAL. NEEDS
PROJECTION TECHNIQUES

WISCONSIN STATE EMPLOYMENT SERVICE

A Division of the Department of
INDUSTRY, LABOR AND HUMAN RELATIONS




PROJECT VISION

EDO 45822

(Vocational Information System Involving Occupational Needs)

An Experiment With Occupational Needs Projection
Techniques for Vocatlonal Education Curriculum
Planning Purposes

in the

MILWAUKEE, WISCONSIN SMSA

Prepared under the General Direction of
Willlam R. Flscher, Director
of
Program Development and Research

U.S. DEPARTMENT OF HEALTH. EDUCATION
& WELFARE
OFFICE OF EOUCATION
THIS DOCUMENT HAS BEEN REPRODUCED
EXACTLY AS RECEIVED FROM THE PERSON OR
ORGANIZATION ORIGINATING IT. POINTS OF
VIEW OR OPINIONS STATED DO NOT NECES-
SARILY REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY

WISCONSIN STATE EMPLOYMENT SERVICE
A Division of the Wisconsin Department
of Industry, Labor and Human Relations
June 1970




This report was prepared for the Manpower Admlnistration,
U.S, Department of Labor, under research contract No, 81-
53=-67-04 authorized by Title I of the Manrower Develop-
ment and Tralning Act., Since contractors performing
research under Government sponsorshlp are encouraged to
express thelr own Judgment freely, the report does not
necessarlly represent the Department!s offlcial opinion
or policy. Moreover, the contractor 1is solely responsible
for the factual accuracy of all materilal developed in the
report,

R ey s o



ACKNOWLEDGEMENTS

The Wlsconsln State Employment Service, a Divislon
of Wisconsin's Department of Industry, Labor and Human
Relatlions, ackmowledges wlth gratlitude the many people
whose contributlons over several years made possible
the development and presentation of the concepts under-
lying PROJECT VISION.

The PROJECT VISION study was conducted under a re-
gearch contract with the Manpower Administration, U,S.
Department of Labor., However, the Wisconsin State Em-
ployment Service is solely respcnsible for the conclu-
sions in the report and for the factual accuracy of the
materlal presented., Much of the data in the report, and
the approaches utilized to develop them, are experimen-
tal in nature. It 1s hoped that these experiments will
be helpful 1in evaluating existing approaches and develop-
ing improved methods and procedures for providing sound
labor market and manpower information to use as a basis
for vocational education curriculum and other planning.

Staff involved 1n the proJject, under the general
direction of William R. Flscher, Director of Program
Development and Research for the Wisconsin State Employ-
ment Service, lncluded Thomas Ritter, Prcject Supervisor;
Principal Investlgators Tohn Bischel, Kenneth Cole, James
J. Hoppenjan, Norman Huth, and Harvey Sokolow. Kay.
Elwers made valuable contrlibutions in the area of analysis
and final edlting.

Many persons in the Manpower Adminlstration contri-
buted materially to PROJECT VISION, The continuing sup-
port throughout of Howard Rosen, Director, Office of
Research and Development, Office of Policy, Evaluation
and Research (OPER), ard Vladimir D. Chavrid, Assistant
Director for Technlcal Development and Analysls,

Office of Technical Support, U.S. Training and Employ-
ment Service (USTES), is most appreciated., Special

-11i- .



4§

acknowledgements are due Harold Kuptzin, Chlef of the
Division of Job Market Analysls, USTES, Joseph B,
Epstein, Chief, Economlc Development Group, Division
of Research Methods and Servlices, OPER, and Lester
Rindler of the same Group, for thelr work in connec-
tion with the initlial conception and design of the
project, the development of the outline of the final
report for the presentatlon of the study findings, and
thelr comments and suggestlons in the review of the
report manuscript,

. Norman Medvin, Asslstant Chief of the Divlslon of

Manpower Matching Systems, USTES, assisted in the ex-
periment relating to the use of Employment Servlce
unfilled openings as a means of projecting occupatlon-
al requlrements for vocational education planning. The
chapter related to the testing of the Occupation-by-
Industry Matrix technigue drew on tthe work of the U.,S,
Bureau of Labor Statlstlcs and that of Professor
William Himmelbauer of the Universlty of Chicago Grad-
uate School of Business, as well as on Manpower Ad-
minlstration activities in this fleld,

PROJECT VISION was also greatly alded by the advice
and editorial asslstance of two consultants, Gerald G,
Somers, Chalrman, Department of Economlcs, Unlversity
of Wisconsin, Madlison, and Earl M, Stephanson, Assoclate
Professor of Economlcs, Wright State College, Dayton,
Ohlo, formerly Regional Economlst in the Chlcago Region-
al Office, USTES,

The flnal editling of the report for publlication was
done by John Fletcher Wellemeyer and Janet L. Smith of
J, F, Wellemeyer and Assoclates, Economlc Consultants,
Washington, D. C,

-1v=-




TABLE OF CONTENTS

PAGE
ACKNOWIEDGEMENT S 1ii
CHAPTER
I. EVALUATIONS AND ACCOMPLISHMENTS AND
RECOMMENDATIONS 1
EVALUATIONS 3
ACCOMPLISHMENTS AND RECOMMENDATIONS 8
(Synopses of Chapters IV through XIII) 8
IT. SCOPE AND LIMITATIONS OF THE STUDY 21
NATURE OF THE CONTRACT 21
OBJECTIVES 22
STAFFING 24
LIMITATIONS | 24
ITI. MILWAUKEE SMSA MANPOWER SETTING AT TIME OF
RESEARCH ' 27
POPULATION CHARACTERISTICS 27
INDUSTRIAL CHARACTERISTICS 28
MANPOWER CHARACTERISTICS 29
IV, THE EXPERIMENTAL EMPLOYER NEEDS SURVEY 33
SUMMARY 33
SCOPE AND METHODOILOGY 37

EVALUATION OF THE OCCUPATIONAL DATA OBTAINED
IN THE LIGHT OF PROBLEMS ENCOUNTERED - 48




TABLE OF CONTENTS (continued)

CHAPTER
Iv.

VI,

VIT.

(continued)
SPECIAL FOLLOW-UP SURVEY OF SELECTED EMPLOYERS

FACTORS INFLUENCING RESPONDENTS' OCCUPATIONAL
PROJECTIONS

AREA EMPLOYMENT BENCHMARK SURVEY: A NEW APPROACH

OTHER EMPLOYER-BASED APPROACHES
SUMMARY
IEADING INDICATORS EXPERIMENT APPROACH
INDUSTRY EXFERT APPROACH
Printing and Publishing Industry
Metal Castlng Industry
EMPLOYER-BASED DATA AS A MEANS OF IDENTIFYING
EMERGING OCCUPATICNS
SUMMARY
SCOPE AND METHODOLOGY
RESULTS
CONCLUSIONS AND RECOMMENDATIONS
THE UNFILLED OPENINGS-OCCUPATIONAL OUTILOOK
HANDBOOK APPROACH
SUMMARY
SCOPE AND METHODOLOGY
FINDINGS OF TEST OF UFO-00H APPROACH

CONCLUSIONS AND RECOMMENDATIONS

-Vii-

PAGE

67

75
90

99
99

101
107

106
116

133
133
134
137
142

143
143
144
152

154



TABIE OF CONTENTS (continued)

CHAPTER
VIII.

OCCUPATION-BY-INDUSTRY MATRIX TECHNIQUE
SUMMARY

INTRODUCTION

SCOPE AND METHODOLOGY

APPLYING THW BLS MATRIX

ESTIMATES OF ALL OTHER EMPLOYEES

OTHER ADJUSTMENTS

CONSULTING IOCAL INDUSTRY EXPERTS CONCERNING
RESULTS OF REGRESSION TECHNIQUES

RELIABILITY OF PROJECTIONS BASED ON MATRIX
TECHNIQUE, METHOD A

EVALUATION

REPLACEMENT DEMAND INFORMATION
SUMMARY

EXPERIMENTS WITH TECHNIQUES FOR ESTIMATING
REPLACEMENT NEEDS

COMPARISON OF RESULTS OF TWC EXPERIMENTAL TECHNIQUES
RECOMMENDATIONS

SOURCES OF SUPPLY FOR ENTRY-LEVEL OCCUPATIONS
SUMMARY

SIGNIFICANCE OF LABOR SUPPLY POTENTTALS FOR
VOCATIONAL EDUCATION PROGRAMMING

EDUCATICNAL BACKGROUND CF NEW ENTRANTS

ENTRY-LEVEL LABOR SUPPLY RELATED TO EMPLOYERS'
OCCUPATIONAL REQUIREMENTS

CONCLUSIONS AND RECOMMENDATIONS

-vlii-

PAGE
155
155
158
159
163
172

177
179

180

181

187
187

188
200
201
203

203

203
204
207

212




TABLE OF CONTENTS (continued)

CHAPTER PAGE
XI. SOURCES OF SUFPLY FOR EXPERIENCED WORKERS 215
SUMMARY 215
EXPERIENCED LABOR SUPPLY RESOQURCES 216
XII., VOCATIONAL EDUCATION INFORMATION NEEDS AND SYSTEM 227
SUMMARY 227
RELATIONS BETWEEN EMPLOYMENT SERVICE AND
VOCATIONAL EDUCATION AGENCY 227
EMPLOYERS' RELATIONSHIP TO VOCATIONAIL EDUCATION
PROGRAM 232
NEED FOR CVERALL SUPPLY INFORMATION IN THE
MILWAUKEE SMSA 233
CONCLUSIONS 233
XIII. TOWARD A COMMON OCCUPATIONAL LANGUAGE 235
SCOPE 235
METHODOLOGY _ 236
_ RESULTS 237
LIST OF REFERENCES 243

MAP AND CHARTS

MAP: TOCATION OF MILWAUKEE SMSA AND ITS MAJOR
' URBAN AREAS . 26

CHARTS:
I. EXPERIMENTAL DESIGN APPROACH SUMMARIES 4y

IT. SCHOOL SURVEY SUPPLY DATA AND SKILL SURVEY,
DEMAND DATA -- SELECTED DATA PROCESSING
OCCUPATIONS : 209

-viii-

o cnsanr TALBANYNY T



LIST OF TARLES
TABLE - PAGE

1. Milwaukee SMSA Population by County, 1960 and 1967 27

2. Employment Status of People in the Work Force ~-
Milwaukee SMSA -- August 1967 29

3. _August Employment and Average Yearly Employment of
Nonfarm Wage and Salary Workers by Industry Group
Milwaukee SMSA - 1967 (estimated) 30

4, Hours and Earnings of Production Workers in Manufactur-
ing in Milwaukee SMSA, Wisconsin, and the United States

August 1967 32

5. Number of Employees in 40 Nonresponding Firms Interviewed
and Number of Employees by Major SIC Industry Group 62

6. Number of Establishments Included in Follow-up Mail
Survey and Number Responding by Major SIC Industry
Group and Size of Establishment 68

7. Proportion of 109 Employers Using Selected Recruitment
Methods 70

8. Percentage Distribution of Active and Inactive Employers
Using Each Type of Recruitment Method 71

9, Characteristics of Manpower Planning Programs in 21
Responding Firms : 81

10, Confidence in Occupational Projections of Interviewed
Respondents by Major SIC Industry Group and Degree of
Confidence 85

11. Propourtion of Respondents in Employer Needs Survey Who
Did Not Provide Occupational Projections -~ By Major SIC
Industry Group and Size of Establishment 87

12, Industry Group of 115 Large Firms Interviewed by Past
and Anticipated Expansion Experience 103

13. Fifteen Employer Responses to Relocation Interview
Questionnaire 106

14, Printing and Publishing Employment 1961-1966,
Milwaukee SMSA 111

-iX-




LIST OF TABLES (continued)

TABLE

15.

16,

17.

18,

PAGE

Occupations Having Continuing Shortages of Workers by 150
Degree of Shortage Intenslty and Antlclipated Rate of -
Growth--Milwaul:ee SMSA 1967 151

Number and Percentage of Responding Employers Not

Reporti Replacement Needs -~ By MaJjor Industry Grou
and Slze of Establlshment (Control Sample and Sub-

sample A Combined) 101

Number and Percentage of Employers Reporting Replacement
Needs Who Planned No Replacements -- By Major Industry

Group and Slze of.Establishment (Control Sample and
Subsample A Combined) 193

Number and Percentage of Responding Employers Not
Reporting Age/Sex of Current Employees =- By Mgfg;
SIC Group and Size of Establishment (Subsample B

199




LIST OF APPENDIXES
APPENDIX PAGE

A Occupations Pre-listed on Experimental Employer
Needs Survey Questlonnaires
Employer Suggestions for Occupatlonal Pre-lists
Professional-Technical Arrangement of Occupatlons
in Selected Areas

Al-A12

B Ietters to Mllwaukee Area Employers Concerning
Experimental Employer Needs Survey
Instruction Sheets and Sample Pages of Survey
Questionnaire

B1-310

Nt N’ v v’ Nt Nt N et Nent?

C Questionnaire Forms Used in Employer Interviews Cl1-C17
D ILetter to Employers (Selected Nonrespondents)
January 19, 1968
Employment Development and Training Survey

D1-D3

)
)
)
: E Results of Special Industry Study -- The Metal )
: Casting Industry - Milwaukee SMSA ) E1-E36
' Worksheets )
Additional Commentary Based on Interviews Wlth )
Industry Experts )

i Industry-by-Occupation Matrix - Supplemental
Materilal
‘APPENDIXES F1-F8

F1-F39

)
)
)
G ILetter to School Administrators (January 11, )
1968) )  G1-G3
School Training Survey Questionnaire )
H Compilation of School Survey Supply Data and )  H1-H16
Skill Survey Demand Data on Selected Occupations)

I Publications Related to Unfilled Openings-Occu-
pational Outlook Handbook Technlque I-1-I-4

J Converslon of HEW Instructlonal Program Titles and
Codes into Vocational Course Titles and Codes
from Mllwaukee Technlical College J1-J25

i
i
i
|
!

-x1-




CHAPTER I
EVALUATIONS
AND

ACCOMPLISHMENTS AND RECOMMENDATIONS

PROJECT VI3ION's efforts were directed in the first instance
toward the critical review of five alternative methods of fore-
casting labor supply and demand in an urban labor market area.

It was one of a number of studies financed by the U.S. Department
of Labor in the late 1960's to perform experimental research on
how best_to meet the requirements of the Vocational Education Act
of 1963.l This act requires Employment Services in the States to
supply labor market information to public vocational education
systems so that training programs may be designed and administered
more effectively. This idea was not new, The U.S. Bureau of
Employment Security initiated work on this subject in the mid-
fifties and concern about the matter had begun before then,

The Wisconsin State Employment Service agreed to undertake
PROJECT VISION under a research contract funded by the Manpower
Administration of the U,S, Department of Labor. The field work
took place during 1967 snd 1968 in the Milwaukee Standard MetropHl-
itan Statistical Area. "VISION" is the code name for Vocational
Information System Involving Occupational Needs,

The five alternative methods or approaches examined closely
were the Experimental Employer Needs Survey (a variant of the Area
Skill Survey technique); the Leading Indicators Experiment approach;
the Industry Expert approach; the Unfilled Openings-Occupational Cut-
look Handbook approach; and the BLS Occupation-by-Industry Matrix
Technique, Method A, Of these approaches, the one most commonly in
use at the time PROJECT VISION was initiated was the Area Skill
Survey technique., It was developed by the national office of the
Bureau of Employment Security (now part of the Manpower Administra-
tion of the U,S. Department of Labor) in the midfifties and introduced

lU.S. Congress, Vocational Education Act of 1963, Public Law
210, 88th Cong., 1963. (Referred to throughout as "Vocational
Education Act of 1963.")
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into the Employment Servlce admlnistratlve programs in varlous
States. The method baslcally relies on occupational demand fore-
casts for three and filve years hence made by representative em-
ployers in selected industry groups. In practice, varlations are
introduced 1lnto the standard or model versilon in order to adapt
1t to unlque situatlons or in an effort to arrive at more realis-
tlc and therefore more practlcal results for use by the ultimate
consumers, PROJECT VISION's Experimental Employer Needs Survey 1s
one such variant. Those who can be expected to find it of lnter-
est will include, as in the past, business establishments, labor
revresentatives, students, government officials, as well as per-
sons immedlately concerned wlth manpower problems,

Thils publication 1s a report on all phases of the work that
went into testing the adequacy of each of these techniques to pro-
vlide a labor market information system that could effectlvely ald
State and local education officlials in the programming of curricula
to meet the labor force needs of area employers, Conslderation was
also given to the conditions under which, in terms of avallable
qualifled personnel and potentlal costs, manpower surveys using a
selectlion of the technliques studied might be effectively incorpc-
rated into local labor market area programs for the continulng
provisiun of manpower needs information,

The objectives, scope, and limitations of the overall project
are detalled in Chapter II, Slince the Milwaukee SMSA was chosen
as the site of the project, its manpower setting at the time of
the field work is described in Chapter III, Chapters IV through IX
cover the development and applicatioi of varlous experimental
labor market information techniques with respect to aspects of
labor requirements, lncluding projections of demand for workers in
specific occupations, Chapters X and XI deal wlth labor supply
questions, while Chapters XII and XIII discuss vocational educa-
tors! information needs and the problems connected with communica-
tion, in occupatlonal terms, between Employment Service and
vocatlional educatlion personnel.

The appendixes constitute a major part of this report.
Generally speaking, they lncorporate substantlal back-up material
related to each of the flve methods appralsed, including pro-
cedures, 1lnstructions, forms and worksheets, For the most part, PRO-
JECT VISION did not attempt to compile concise statistical results
for speclfic use by vocatlional educators in planning their curricu-
lum programs, However, selected compllations are presented for the
Experimental Employer Needs Survey (App. A), the Unfilled Openings-
Occupational Outlook Handbook approach (App. I), and the BLS
Occupation-by-Industry Matrix technique (App. F). Also included is
an example of the application of the experimental "job clustering"

-o-




system (a cross-classification which relates occupations to educa-
tional subject matter) in which HEW instructional program titles
are converted to specific vocational courses at the Milwsukee
Technical College (App. J).

There 1is reason to believe that some phases of the results
have already served as benchmarks for further efforts toward develop-
ing badly needed means of communication with respect to occupational
needs between employers and those responsible for vocational training.
It is hoped that some of the other findings will also prove useful in
¢dvancing the general purposes of the 1963 Act as well as their
further refinements as passed by Congress in the Vocational Educa-
tion Amendments of 1968.°

EVALUATIONS

PROJECT VISION attempted to determine whether and to what
degree the end purposes of the Vocational Education Act of 1963 can
be expected to be served by State Employment Services through em-
ployment research and the provision of information with respect to
occupational needs to State and local educaticn officials, Tnere-
fore, this evaluation of its findings is made in the light of the
provisions of the act itself,

The 1968 Amendments to the 1963 Act elaborate on the end and
purposes expressed in the original act, As the goals for the Com-
missioner of Education in cooperation with State public Employment
Office systems are stated in the amendments, they look toward the
offices of the Employment Office systems

making available to the State board and local educa-
tional agencies occupational information regarding
reasonable prospects of employment in the community
and elsewhere, and toward consideration of such in-
formation by such board and agencies in providing
vocational guidance and counseling to students and
prospective students and in determining the occupa-
tions for which persons are to be trained; and look-
ing toward guidance and counseling personnel of the
State board and local educational agencies making
available to public employment offices information
regarding the occupational qualifications of persons

2y.S. Congress, Vocational Education Amendments of 1968, Public
Law 576, 90th Cong., 1968, (Referred to throughout as "Vocational
Education Amendments of 1968.")
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leaving or completing vocatlonal educatlion courses

or schools, and toward consideration of such informa-
tilon by such offices in thg occupational guldance and
placement of such persons,

It is most important to realize that the concern of Congress 1in this
regard was that "persons of all ages in all communities of the

State . . . will have ready access to vocational tralining or re-
training which is of high quality, which 1s realistic in the light
of actual or antilcipated opportunlities for gainful employment, and
which 1s sulted to tBeir needs, Interests, and abllity to beneflt
from such training."*® (Italics PROJECT VISION'Ss)

Thus, the stipulations of the 1963 Act and its amendments set
exceedingly hlgh standards of performance for both the vocational
education and public Employment Service administrators, It 1is
against these standards that PROJECT VISION's Judgments are made and
recommendations offered, If PROJECT VISION's comments seem crltical
at times, and its aspiratlons for the future of the iooperative
venture a little ideallstlc, it 1s because lts staff of trained re-
search personnel, having considerable publlc Employment Offilce
experience, belleved a frank appralsal to be the soundest approach
to achleving the progress that must be made if "persons of all ages
in all communities of the State'" are to benefit from the provisions
of the act that are. relevant to sound vocatlional guildance and good
Job placement.

PROJECT VISION, on the basis of the Mlilwaukee experience, galned
the impression that curriculum planning by vocational education ad-
ministrators for a labor market area can be most effectively served
if it 1ls based on reliable estimates of current employment in speci-
fic occupations accompanied by short-term (one or two year) projec-
tions of employment opportunities, As a general rule the occupatlions
for which information was sald to be needed are those at the entry
level of industrial and buslness establishments. PROJECT VISION
suggests that this occupational skill limitatlon on the part of the
vocatilonal education administrators does nof sufficiently take into
account the role of asslsting in the upgrading of employed workers
that _public vocational education 1s expected to play under the 1963
Act.5 At the time the project was inltiated, tralning for the pur-
poses of upgrading was found in almost every instance in the Mil-
waukee area to be the responsibllity of industry ltself by means of
it s management of what may be called its "internal labor market,"

3Ibid., Part B, sec. 123(a)(8).

4Vocational Education Act of 1963, Part A, sec., 1.

5Ipid., Part A, sec. 4(a)(3).
.




The Vocational Education Amendments of 1968 also stipulate
that any Federal funding at the State level must be based in part on
the demonstration that State and local vocational education programs
have taken into account "projected manpower needs and Job opportuni-
ties, particularly new and emerging needs and opportunities on the
local, State and national levels."® If PROJECT VISION found a
representative situation in the Milwaukee area, new ground had to be
broken at the local Employment Service level in order to develop
c¢ppropriate procedures designed to identify the individual occupa-
tions evolving at a given point in time, However, during the period
in which PROJECT VISION was in progress, advances were made in the
initiation of such procedures to which the TROJECT findings contri-~
buted.

In view of the expressed and probably an expanding need for area-
wilde indicators of specific future occupational requirements, PROJECT
VISION came to the conclusion that no one of the five projection tech-
niques tested in Milwaukee can fully satisfy the conditions as stated.
The nationally developed U,S, Training and Employment Service Area
Skill Survey technique, modified and used by PROJECT VISION as the
Experimental Employer Needs Survey technique, can provide the
current employment statistics needed, but is less reliable in pro-
Jecting employers! future occupational requirements on overly long
forecast periods of three and five years., Not only did the length
of the time periods on which the projections were based appear to be
unrealistic for vocational education planning purpcses, but it was
found to be almost impossible for employers to provide the requested
estimates with any degree of reliability., Also, the Experimental
Employer Needs Survey as constructed at that time proved to be an
unsatisfactory vehicle for identifying "emerging" occnipations,

The other techniques tested in Milwaukee as part of this project
appeared to offer no better overall solution to the need for short-
term quantitative projections for an across-the-board occupational
matrix, However, the technique used by the study of the Metal Cast-
ing industry, an in-depth industry analysis; does hold promise of
providing excellent qualitative Jjudgments as to the need for grad-
uates of specialized occupational training courses, Likewise, a
useful guide to future demand in certain occupations was found in
the Unfilled Openings-Occupational Outlook Handbook technique. This
method provides a valuable delineation of hard-to-fill job openings
registered with the local public Employment Service but its useful-
ness is restricted by the fact that the placement penetration of the
service varies from industry to industry in any given labor market
area,

6Vbcationa1 Education Amendments of 1968, Part B, sec.123(a)(6)(A).
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PROJECT VISION suggests that precise occupational needs projec-
tions can result from employing the Occupation-by-Industry Matrix,
Method A technique. However, there is a reluctance to recommend
that it be used in most local labor market areas. In the develop-
ment stage tested by PROJECT VISION, there is reason to believe
that it could be applied appropriately only at the State level or
in the very largest standard metropolitan statistical areas,

On the basis of in-depth analyses of all five methods tested
by FPROJECT VISION, it would appear that the occupational informa-
tion needs of the vocational education system probably can best
be served by a simplified and modified Area Skill Survey technique,
The most important steps to be taken to develop such a model tech-
nique would include programming it on a frequent, recurring schedule;
shortening the occupational requirement forecast period; and sharpen-
ing the occupational and employment language tools used by the
Employment Service, industry, and educators., There would always
be an lmportant place for certain aspects of the other techniques,
the use of which would be dependent on the industrial character of
any particular labor market area and the availabllity of research
facilities,

Estimates of the overall supply of workers availlable and
anticipated to meet industry's labor requirements both current and
for the years ahead are one of the factors needed to evaluate the
adequacy of a labor market area's vocational training programs, The
components of the supply plcture for both inexperienced and exper-
ienced workers are many and in a cc'.stant state of flux, PrROJECT
VISION did 1little more than make exploratory efforts to determine
possible sources of information to which innovative techniques for
measuring supply on an area-wlde basis could be applied, It re-
commends the development of an area-wide data-collection system.,

Not every State public Employment Office system could easily
and quickly take up the responsibillities given it under the Voca-
tional Education Act of 1963, Characteristically, there had been
no uniform pattern among the States with regard to support for em-
ployment research and information functions., Wide variation has
been the rule with respect to the range of problems studied, in
the qualification standards for research personnel in local offices
and in the amount of money allocated for research purposes,

Generally speaking, there has been an expansion of employment
research efforts since the passage of tThe act, in part because addi-
tional States made provisions for funding occupational needs research




which must be performed at the local Employment Office level, Such
research is performed in some Sta.es by local area personnel with
asslstance from State and reglonal Euployment Service admlnistra-
tors. One of the interests of PROJECT VISION was to evaliate in
general terms the occupational information techniques tested from
the point of view of staff requirements and costs. Comments in
regard to these factors appear throughout the report. Co

Regardless of the technique used, the cost factor varies in
relation to the extent that data are acquired on a one-time survey
or special request basls or, alternately, from such information as
is availlable on records normally collected by an agency in the
course of carrying out its daily administrative tasks. FProm this
point of view, the Area Skill Survey technique or some mocdificatilon
of it 1s Judged to be the most costly. This is due to the elaborate
planning, execution, and analytical phases involved, ZEven if it
were to be greatly simplifiled in the direction of PROJECT VISION's
recommendations, it would still have to be undertaken with special
data-collection activities each time it was lnitilated., In relative
terms, the Occupation-by-Industry Matrix technique, Method A can
be Judged secc1d to the Area Skill Survey, while the Unfilled
Openings-Occupational Outlook Handbook approach, because of its
reliance almost entirely on Employment Service records, is probably
the least expensive. 1In a category by itself, because of its limited
occupational application, the Industry-Expert approach can be said
to be a relatively inexpensive method, Its success is largely
dependent on the basic information obtained from invaluable inter-
views with industry representatives,

It is fair to ask if actual expenditures should constitute the
only measure of cost. Taking a modified Area Skill Survey tech-
nique as an example, since it was Judged that the best overall
results should probably be derived from it, although it would be
costly, it might be desirable to select it because of the prospect
of obtaining data more realistic in terms of vocational education
obJectives than other less expensive approaches might provide, The
choice that will be made in any given instance will vary with the
circumstances, but in the end it will be a value Judgment in terms
of the money allocated. The assumption should also be made that as
the local office research staff gains proficiency from training and
experlence, the costs can be lessened to some extent.

Thus, the point 1is raised regarding the professional qualifica-
tions required of a State Employment Service agency research staff
to produce quality results from the various techniques., It is reason-
able to say that, while its results would benefit from the work of
an cccupational analyst thoroughly familiar with the industry to be
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studled, the Industry-Expert approach could be undertaken by someone
not especially trained in statistical methods, It is probable that

a qualified Employment Service placement officer could transact the
basic employer interviews effectively provided he were int@rested and
willing to "bone up" on the industry, The other techniques require,
in varying degrees, at least one staff member with a strong statisti-
cal bsackground., Occupational and labor market analysts are also
needed for these techniqgues as well as a sufficient number of admini-
strative, technical research, editorial, and clerical personnel.

The poin’ is made in one of the recommendations offered by PROJECT
VISION that the planning for staff assignments in administrative
research units in local offices should permit the research personnel
to be free of the clerical aspects of analytical research, This ob-
servation can afford to be emphasized as 2 means of reducing final
costs and increasing the value of the end product of any survey.

ACCOMPLISHMENTS AND RECOMMENDATIONS

In order to orient the reader to PROJECT VISION's comprehensive
mission, its accomplishments and findings are summarized in this
section by means of a series of concise statements about each of the
chapters from Chapter IV onward. Each of these topical synopses
is followed by a commentary embodying PROJECT VISION's conclusions
and recommendations concerning the chapter's subjJect of study. WMan-
power administrators may find these useful in selecting methods of
projecting occupational trends.

CHAPTER IV, THE EXPERIMENTAL EMPLOYER NEEDS SURVEY

This portion of the PROJECT VISION research
undertaking was based on a modification of

the BES Area Skill Survey technique, The
standard skill survey is conducted by means

of a prototype mail questionnaire whi~h asks
individual employers to forecast their em-
ployee requirements for the subsequent three
and five years by specific occupations, taking
into account both replacement and expansion
needs (or contraction as the case may be). The
Experimental Employer Needs Survey was the take-
off point for other segments of the project.

The survey's carefully devised sampling of the establishments in
the Milwaukee SMSA resulted in the collection of valuable current em-
ployment data for a broad spectrum of occupations, particularly those
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of an interindustry nature, That the Area Skill Survey technique
ylelds data of this caliber in such a large metropollitan area is a
measure of 1its value as a tcol in buillding the labor demand pilcture,
It is suggested that prelisting occupations on the questiunnaire
schedules proved to be fully satisfactory and that reliance on
employers! Job titles was unnecessary and, in fact, complicating.
The survey's success was alded by the fact that relatlions with
employers, educators, and with the Metropolitan Milwaukee Association
of Cnmmerce were frlendly snd cooperative, The Association Jolned
in the sponsorship of the survey and was very helpful in obtaining
the cooperation of respondents. The results of a pretest, in the
form of a review of the questionnaire in the preliminary stages by
the representatives of many of these organizations and establish-
ments, were of great value to its final construction.

The importance of the finding concerning the acquisitlion of
current employment data can hardly be exaggerzated, A rellable base
of this nature is indispensable for adequate labor requirement pro-
Jections for specific occupatlons whatever the length of the
forecast period adopted. In contrast to the Experimental Employer
Needs Survey request for 3- and 5-year projections, which employers
couid rarely make with confidence, there was evidence that a shorter
time period of one or two years would be so much more acceptable to
employers that immediate results would be seen in an increased rate
of response from both large and small firms and in a greater degree
of accuracy in the returns. Importantly, a shorter forecast period
is also in line with the practical aspects of curriculum programming,
a concern that is fully discussed in Chapter XII, Vocational Educa-
tion Information Needs and System,

PROJECT VISION offers an overall recommendation that the question-
nalre as a whole be simplified. As PROJECT VISION developed and con-
ducted the survey, 1t became too time-~consuming and too expensive,

In a large firm the time element, of course, converts to money, and
gathering complicated data on occupations scattered throughout
several shops can be very costly, PROJECT VISION concluded that the
information requested was "ideal," but at the same time much of it
was lmpractical to obtain, It was costly to the Employment Service
as well, For the same level of expenditure a survey with a less com-
plex format taken every year or two could achieve results that would
come closer to accomplishing the mandate given to the Employment
Service under the Vocational Education Act of 1963 and the Vocation-
al Education Amendments of 1968,

PROJECT VISION recommends not that the standard Area Skill
Survey be abandoned, but that a new approach be developed that would
yield data more closely related to the kind of information which
vocational educators have exXxpressed need for. Some of the same format
Q
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would be used but the emphasis would be on occupational trend
data in individual plants rather than on projections of labor
requirements, Likewise, greater stress would be placed on secur-
ing knowledge of employers' preferred sources of entry-level
personnel, untralied or trained, and information regarding their
own in-plant training programs, A brief outline of such a sug-
gested approach is given at the end of Chapter IV under the title
"Area Employment Benchmark Survey -- A New Approach."

The preceding discussion pertains to aspects of the Experimental
Employer Needs Survey that are largely under the control of the
designers of the survey and are, therefore, subject to study and re-
vision 1f that should be deemed to be advisable. A more subtle
problem was found to lie in the area of labor market and manpower
terminology as used by educators, employers, and labor market
analysts, It involves not only the understanding and use of tech-
nical occupational language as formulated in the Standard Industrial
Classification (SIC) and the Dictionary of Occupational Titles (DOT)
of the U,S. Department of Labor, but also that of more general terms
frequently used in the study of economic and manpower problems., Em-
ployers! inadvertent misinterpretation of concepts underlying sections
of the mail questionnaire occurred often enough so that the judgment
of experienced labor market analysts had to be called on to inter-
pret the results. An outstanding example of such misunderstanding
was the employers' frequent use of employee turnover rates in response
to a request for an estimate of "replacement needs,". Moreover, turn-
over data for whole shops were often entered rather than for individual
occupations as requested since that is how they were usually cal-
culated.

Overall the problem is one of adequately transmitting informa-
tion from organization to organization in a three-way dialogue. It
includes the very important question of how best to interpret the
survey results so that vocational education personnel as well as
employers find them useful for planning purposes.




CHAPTER V, OTHER EMPLOYER-BASED APPROACHES

Two New Methods Based on Responses from
Selected Employers

PROJECT VISION attempted to discover whether
the management plans of employers in special-
ly designed samples would provide enough in-
formation on technological and occupational
trends to offer some direction to vocational
training in a labor market area,

The Ieading Indicators Experiment approach attempted to identify,
from the Experimental Employer Needs Survey returns, the leading firms
which might be 2among the more progressive and whose occupational mix
and projectad employment trend might provide information useful for
vocational education planning. The method involved follow-up inter-
views with employers who had responded affirmatively to "leading
indicator" questions included on the mail skill survey questionnaire,
Results were not satisfactory. The findings provided useful insights
into the establishments! occupational structure and outlook, but they
failed to meet the prime objective of revealing leading firms. PRO-
JECT VISION suggests that a better (and cheaper) sampling base plus
improvement in the questionnaire for this purpcse might well make the
method worth further experimentation.

In contrast to the Leading Indicators Experiment approach,
which bases its analysis on respoiises fron. selected firms to a mail
questionnaire, the Industry-Expert approach secures the desired in-
formation by means of interviews with industry experts from a more
broadly representative group such as company presidents, plant mana-
gers, employment managers, training directors and others, This
approach was attempted with the Printing and Publishing industry and
with the Metal Casting industry. Industrial identity for Printing
and Publishing was established according to the Standard Industrial
Classification, It was found that occupational homogeneity could not
be achieved because the SIC is based on the product and not on the
activity of the firm, For example, although classified together in
the SIC code, firms engaged in producing printed containers are
often largely involved in paper converting, with occupations havine
nothing to do with printing and publishing as commonly understood.
(PROJECT VISION frequently encountered difficulties with the SIC
and makes this point on many occasions.) This experience with the
Printing and Publishing industry was valuable, however, in planning
the Industry-Expert approach for the Metal Casting industry which
was undertaken subsequently.
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For this latter industry an innovative modified SIC classi-
fication was used and occupational homogeneity was substantially
achieved. An occupational matrix for the industry was obtained,
turnover rates were calculated, and a comparison of these findings
with those of the Unfilled Opeaings-Occupational Outlook Handbook
approach was made for two occupations, The latter showed comparable
results, In contrast, comparisons with the Experimental Employer
Needs Survey results were made difficrlt, again because of the
intractability of the SIC classification,

PROJECT VISION was enthusiastic about the Metal Casting study.
The interviews with industry experts were conducted in a harmonious
atmosphere and valuable training needs data as well as indications
of emerging occupations were obtained, Although it was not feasible
to develop these in quantitative terms, the qualitative occupation-
al trend information secured for occupations within a specialized
segment of Industry was judged to be eminently worthwlile, If this
approach were designed in a less elaborate but still adequate
fashion, keeping to the basic premises, overall it could be a
relatively inexpensive approach to use and could be accomplished
within a short period of time compared to the time involved in
using the Area Skill Survey technique, It is recommended that it
be explored further with one important proviso. It should only be
applied to occupatio..s peculiar to a selected industrial activity;
it should not be used in connection with occupations which have a
broad industry base.

CHAPTER VI. EMPLOYER-BASED DATA AS A MEANS OF
IDENTIFYING EMERGING OCCUPATIONS

Emerging occupations are those in which employ-
ment at the moment is small or nonexistent, but
which may be expected to increase significantly.
No special survey was made, but an analysis of
the Experimenr-al Employer Needs Survey results
and pretest occupational materials was made which
yielded a short list of occupations for which
training programs might be usefully designed,

The purpose of undertaking to reccgnize emerging occupations,
pariicularly with reference to planning vocational training programs,
is to identify those occupations which are likely to grow rapidly
even though the number of workers employed in them currently is not
large, and which will necessitate recruiting people from outside a
plant who would need to acquire some specialized skill not
readily available in the community. The Experimental Employer Needs

-12-




Survey did not ask this question directly (althous’: the BES Area
Skill Survey Handbook suggests it). However, by analyzing occupa-
tions which were not included on the prelist but which were entered
on the schedules by employers, and by examining certain other data
selected from the skill survey findings, a number of emerging and
"possibly emerging" occupations were singled out. Among these were
electronic instrument repalrman, business machine repairman, and
several types of machine operators in plastics establishments.
PROJECT VISION found there was reason to question the suiltability
of the standard Area Skill Survey as a vehicle for identifying
emerging occupations. If used for this purpose, it 1s suggested
that the technique requires a careful restructuring of the question-
naire with particular regard to the occupational terminology. Also
an extensive follow-up program 1is recommended.,

CHAPTER VII, THE UNFILLED OPENINGS-OCCUPATIONAL
OUTLOOK HANDBOOK APPROACH

The Unfilled Openings-Occupational Outlook Handbook
approach was put forward in an article by Norman
Medvin in the Employment Service Review in January
1967. It does not require gathering new original
data, but relies on existing material and the ex-
pertise of Employment Service personnel in inter-
preting occupational trends locally in the light

of national developments, '

This approach uses data available from selected records of the
Employment Service agencies such as unfilled openings, in combina-~
tion with routinely collected informaftion from other Federal and
State agencies., Basic to the techniqus is the application of the
Occupational Outlook Handbook forecasts of national trends in speci-
fic occupations., Its chief advantages are the economy of data gather-
ing and the ease of repeatling the analytical study at frequent
intervals. On the other harrd, the materials have certain deficilencies
(for some occupational areas, the local Employment Service records
may contain data which are neither adequate nor representative);
and the method rhas no real predictive devices related to labor demand
in selected occupations in a given local area. Further, the data
lack meaning for vocational program planning because no provision is
made for estimating supply of available workers for seleected
occupations,

In order to offer a means of overcoming some of the deficien-
cies, PROJECT VISION's staff constructed a methodology,termed a
"gap" study, which was designed to fill in labor requirements for

occupations not well covered by local Employment Service records.
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In addition, supplementary procedures were developed which could

help in the determination of labor availability for hard-to-fill

Job orders placed with the local Employment Service, A format

for the presentation of the results of the application of both

procedures may be found 1n Appendix I, v

On the basis of this use-test of the UFO-OOH technique, the
method was Judged to be useful to manpower planners as one of a
number of labor market "indicators" provided certain revisions .
are incorporated which adapt the data to the local employment
situation,

CHAPTER VIITI. OCCUPATION-BY-INDUSTRY MATRIX,
METHOD A TECHNIQUE

This chapter deals with the application of the U.S,
Bureau of Labor Statistics matrix to local area
industry statilstics, A matrix, used in this sense,

is a cross-classification of industries by occupa-
tions, ylelding an occupational pattern for each
industry "broken out." The Bureau of Labor Statistics
has made projections of the various industries on a
national basis to 1975, and has recently proposed
methods of applylng their technlique to States and

SMSA's, Chapter VIII recounts the problems of B
applying the Method A technique to the Milwaukee
SMSA,

The aprlication of the BLS Matrix, lMethod A technique to the
employment s?tuation in the Milwaukee SMSA resulted in a number of
findings that, 1t is hoped, will be of value to manpower officials
respoinsible for making and using labor market area occupational
needs projections,

An advantage inherent in the technique 1s that decennial
Census data can be used in applying the established BLS methodology.
Although the method 1s constantly being refined, PROJECT VISION
in evaluating the results of 1ts test in the Milwaukee area in
the light of thelr usefulness for vocational education curriculum
programming concluded that, as desligned at that time, the method
did not yield sufficiently refined occupational detail, Because of
this, and because the method requires the expensive application .
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of data processing to raw figures, the recommendation is made that
it should not be applied to SMSA areas smaller than the very
largest in the Nation such as New York and Los Angeles, However,
this does not preclude the possibility of using it effectlvely
with social and economic data at State and regional levels which
do not require the refinement necessary for the development of
vocational curriculum design.

In terms of detailed future occupational projections, the
method was found to have two statistical limitations, One was
that the method as tested by PROJECT VISION made no allowances for
employment requirements which normally result from worker-replace-
ment needs arising from deaths, retirements, migration and other
causes, The other limitation stemmed from the varying defini-
tions of employment used in the basic data derived from the various
sources on which the method depends,

A change in the definition of the geographic area of the
Milwaukee SMSA during the period for which the time series were
developed was a complicating factor in making the necessary esti-
mates, Although it was possible to make the required adjustments,
attention is called to this difficulty because it was probably
not a unique situation and does necessitate a good deal of extra
work to obtain a uniform series.

It is suggested that the statistical procedures which must
be applied to the basic data do not require the expertise of a
highly trained mathematical statistician., However, desirable skills
among the staff members working with this method include a familiar-
ity with least-square methods and knowledge of the various national,
State, and local statistical series involved,
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CHAPTER IX, REPLACEMENT DEMAND INFORMATION

This chapter discusses the importance of Replace-
ment Demand Information, and reviews critically
two principal methods of obtaining the informa-
tion, both of which use basic data secured by
means of the Experimental Employer Needs Survey.

In a labor market area as large as the Milwaukee SMSA, there
is a substantial labor force requirement derived from industry's
need to '"replace those workers who will leave the occupation
because of promotion, retirement, death, disability, withdrawal
for military service." These workers constitute the "replacement
demand" in PROJECT VISION's test of the adequacy of alternative
techniques designed to estimate their number in the area by
occupation as set forth in the BES Area Skill Survey Handbook.

The Bureau of Employment Security developed these techniques,
basing them on the Area Skill Survey method., DBoth are in common
use throughout the Nation. In the first, employers are asked in the
mail questlonnaire to estimate their replacement needs by occupa-
tion for the coming year. In the second, employers are asked to
furnish on the questionnaire the age and sex of their employees
for each occupation, from which informaticn the survey staff sub-
sequently calculates the replacement needs by means of BLS Working
Life tables. :

PROJECT VISION concluded that estimates resulting from both
methods would be less than adequate when measured against the
criteria of vocational training administrators! need for reliable
base figures on which to program specific curricula, The deficien-
cles were due in part to the sparse response to this item on the
questionnaire, in part to the doubtful accuracy of many of the
entries, and in part to certain limitations in the BLS Working Life
tables as used in the age/sex technique. Several recommendations
are offered which, 1f adopted, could bring a substantial degree of
improvement in the quality of the results from the application of
the techniques., A tighter definition of replacement demand would
undoubtedly increase the accuracy of the employers'! estimates because
many of the respondents confused the term with the better known term
"turnover rate." "Turnover rate" includes the category "quits"
in addition to the sources of replacement demand used in this study.
PROJECT VISION suggests that the results of both techniques would
benefit from a simplified Area Skill Survey questionnaire, It is
believed that it would increase the response rate and improve the
quality of the entries because employers could spend more time and
effort on such technical items as those needed to estimate replace-
ment needs.
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CHAPTER X, SOURCES OF SUPPLY FOR ENTRY
IEVEL OCCUPATIONS

'This.chapter discusses the sources of supply
of data for the number of new inexperienced
workers expected to be available to meet
future labor requirements., These categories
are not only important to employers, but help
define the role of the vocational education
program within the framework of the overall
supply situation.

There are many sources of labor for employers needing workers
for entry-level occupations. In order to maximize the flow of this
primarily young group of men and women to the job openings in a labor
market area, there is need for as much information as possible about
their educational and training background, The general composition
of the groups within this large category of labor supply are known,
namely secondary school dropouts, high school graduates, graduates
of apprentice training programs and, importantly, graduates of pub-
lic and private vocational schools and technical institutes. Unfor-
tunately, however, current practices of information retrieval in the
Milwaukee SMSA preclude any overall statement of the relative impor-
tance of these supply sources for individual occupations., This in
turn, until an area-wide collection system can be instituted, makes
it virtually impossible to design a coordinated vocational training
program that would be most useful to industry. On the training demand
side there is a very real need for a greater understanding of em-
ployers! training preferences,

PROJECT VISION, as one of its important undertakings, made an
innovative study of labor supply-and-demand relationships in 90 occu-
pations based on forecasts of labor requirements expressed by employ-
ers in the Experimental Employer Needs Survey and on an estimated
supply of young tralnees from various educational sources, The im-
portance of the effort lay not in the numerical results, but in the
conversion of data from the disparate sources to a "Common Occupa-
tional Language." PROJECT VISION sees an immediate and continuing
role for the Employment Service in this badly underdeveloped area
of occupational communication.

Believing that more information about the vocational training
output from public and private resources is essential in the Milwaukee
SMSA, PROJECT VISION recommends that local training institutions
jointly consider developing an area-wide data-collection system
designed tc yield annual figures on the extent of training by curri-
culum area, It also recommends that some means be devised to trans-
mit to the educators in practical terms the preferences of local
industry with respect to entry-level trained personnel,
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CHAPTER XI., SOURCES OF SUPPLY FOR EXPERIENCED WORKERS

Experienced workers intended for upgrading are already
employed, but many other categories of such wcrkers
are unemployed., Both groups are in need of varying
degrees of specialized training. PROJECT VISION's
attempt to lidentify and quantify these workers for

the purpose of vocatlional tralning programming were
less than successful.

The experienced unemployed may be classified as returning
veterans, persons recelving unemployment compensation, women return-
ing to the labor market, and experienced in-migrants. Experienced
employed workers include those receiving in-plant training and those
changing Jobs, possibly involving occupational changes. It is
inherently a constantly fluctuating group in size and composition,

PROJECT VISION's efforts to describe in summary form the silze
and character of these individual groups were constantly frustrated.
In some instances the restrictive elemen. was the difficulty of using
the available records; in others, it was the lack of precise occupa-
tional information for otherwlse useful data. Among the sources of
information already explored, certailn ones warrant further study with
a view to arranging for their adaptation to vocational education ad-
ministrative purposes. These are Veterans Administration files,
records kept at the Youth Opportunity Center of the Wisconsin State
Employment Service in Milwaukee, future studies of area transporta-
tion needs by the Southeastern Wisconsin Regional Planning Com-
mission, and change-of-address cards at the U,S, Post Office,.

In the course of this analysis useful additional research which
could be undertaken by the Employment Service became apparent. PRO-
JECT VISION recommends that it examine such employment factors affect-
ing the movement of workers within a labor market area as in-plant
training policies, lateral job transfers, wage rates, the occupation-
al characteristics of workers who move in and out of the area, and
women returning to the labor mark=t. With an occupational orienta-
tion, the purpose of such studies .would be to furnish basic data for
planning vocational programs in advance of industry's occupational
requirements for retrained and upgraded personnel.
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CHAPTER XII. VOCATIONAL EDUCATION INFORMATION
NEEDS AND SYSTEM

This chapter explores the potential avenues for
more fruiltful communication between the Employ-
ment Service and the vocational educatilon esta-
blishment in the Milwaukee SMSA and some of the
means that might be employed to enlarge and im-
prove the information base for program deter-
minations.

In order to aid progress toward the achicvement of a common
goal -- the effectlive counseling and placement of tralned workers
in appropriate jobs -- PROJECT VISION emphasized throughout the
urgent need of the Employment Service to understand the scope and
character of the labor market information required by the local
vocatlional education system for realistic curriculum planning.

Its premise was that 1t 1s the responsibility of tiie Employment
Service to attempt to design and produce, within budgetary limita-
tions. the statistical and descriptive facts on needs for vocation-
al training. At the end of the 2-year period of research, 1t was
clear that insufficient understanding of the prerequisites had
been achieved, At the same time it was apparent that the 'com-
munication gap" could be narrowed effectively only if both units
of governmment continued to reinforce thelr efforts toward that

end.

Among the areas of potential improvement as seen by PROJECT
VISION lie “the redesigning of the Area Skill Survey technique
with particular reference to the educators' expressed preference
for current data and short-term (one or two year) economic fore-
casts; the strengthening of the vocational education system's
research efforts, including a continuing comprehensive evaluation
of the results of thelr own programs; the adoption of a sophisti-
cated three-way communication with employers to achieve a clear
understanding of their occupational training requirements and
preferences and their ideas on how they could best be met; and,
lastly, the introduction of an area-wlde computerized information
system designed to aid in the execution of the overall training
and placement program,
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CHAPTER XIII., TOWARD A COMMON OCCUPATIONAL LANGUAGE

This chapter discusses the development of a "Job
clustering" system which relates Employment Service
Job classifications to appropriate lnstructlonal
programs of the Offlce of Education. It was a suc-
cessful undertaking which contributed to the sub-
sequently publlished bulletin entltled Vocatlonal
Education and Occupations issued by the U,S, Depart-
ment of Health, Educatlion, and Welfare.

At the time of the passage of the Vocatlonal Education Act of
1963 the Employment Service was handicapped because it had no
vehlcle for transposing occupational informatlion which it collected
and assembled into local vocatlional education instructional out-
lines., PROJECT VISION helped to develop, Jolntly wlth personnel of
the U.S. Department of Health, Educatlon, and Welfare and the U,S.
Department of Labor, a cross-classiflicatlon system which presents
occupational grouplings in relatlon to areas of worker knowledge
needed for particular entry-level jobs, It is tased in part on the
Tlctionary of Occupational Tlitles which ls used throughout the
Unlted States for manpower operatlonal purposes. Because this base
1s so generally accepted, the resulting occupatlonal grouplngs can
be used not only by educators but also by lndustry and trade asso-
clations. The chapter includes, for illustrative purposes, sample
pages from the Occupatlonal Cluster Gulde as developed by PROJECT
VISION. Also lncluded are sample pages demonstrating a technique
for convertling new instructional programs to speciflc courses in
the Mllwaukee Vocatlonal, Technical, and Adult school system.

The results were 8o successful that practical use was made of
the Gulde and the conversion tables almist immediately by the Mil-
waukee vocational system., It has also been applied to other pro-
Jects under way in the Research and Statistics Dlivision of the Wiscon-
sin State Employment Service,




CHAPTER II

SCOPE AND LIMITATIONS OF THE STUDY

'NATURE OF THE CONTRACT

Durlng the unprecedented economlc boom of the middle and late
1960's, it was not unusual in America's urban centers for labor
shortages in certalrn occupatlons to exist slide by side with high
unemployment rated among certaln groups in the labor force, As
one means of addressing this paradox, labor economlsts advocated
that vocatlonal and technical trainling be geared as closely as
possible to the occupational needs of employers, Efforts along
this line could only be effectlve if based on accurate, timely
informatlion about current and future demand-and-supply patterns
for trained personnel. Unfortunately, in spite of much effort, a
satisfactory information system for this purpose did not exlst
even in 1966, when PROJECT VISION was funded,

As early as the mldfiftles, the U.S. Bureau of Employment
Security had recognized the problem., It began to encourage State
Employment Securlty agencles to prepare Area Sklll Surveys as a
basls for planning communlty-wide vocational tralning and upgrad-
ing those efforts for lndlvliduals in the labor force, as well as for
those who would be entering the labor market for the first time.
Essentially, these were employer surveys requesting z representa-
tive sample of employers in a community to project their skill
needs by occupatlon for a period of up to five years in the future,
Over the years the Area Ski1ll Survey technlque proved useful in
many localltles, However, it was recognized that the results
often fell short of the stated obJective.

Additional responslibllitles in this fleld of endeavor were
placed on the State Employment Securlty agencles wlth the passage
at the national level of the Vocational Education Act of 1963,
This act made the Employment Servlce agencles responsible for pro-
viding labor market Iinformation to vocatlonal educators for the
purpcse of curriculum development,

With these two considerations in mind, the U.,S, Department of

Labor funded a number of research projects for the purpose of
developing less costly and more accurate projective technliques., One
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such project was given to the Wisconsin State Employment Service
in August 1966, Its mandate was the development of a comprehen-
sive system for collecting, analyzing, and disseminating occupa-
tional and employment information.

OBJECTIVES

Essentially, it was intended that PROJECT VISION would eval-
uate any labor market determinant affecting a model occupational
information system, and recommend further research if current in-
formation was not available or the means of acquiring it were
inadequate. The directive from the national office of the Bureau
of Employment Security under which PROJECT VISION operated speci-
fied that the project was to experiment with occupational proJjec-
tion techniques in the Milwaukei, Wisconsin SMSA (Standard
Metropolitan Statistical Area),” evaluating them in terms of
accuracy, cost, and usefulness to local vocational educators.

In agreement with the Manpower Administration of the U.S.
Department of Labor, PROJECT VISION undertook the following as
major activities during two years of research:

1. A test of an Experimental Employer Needs Survey
patterned after the technique described in the
Area Skill Survey Handbook issued by BES, Novem-
ber 1965,2 with innovative features included.

2. An experiment with other employer-based approaches
to estimating occupational needs as alternatives to
the Area Skill Survey approach,

3. A test of the Occupation-by-Industry Matrix Tech-
nigque, Method A3 approached described in Tomorrow's
Manp ywer Needs.,

1For detailed explanation of SMSA's, see U.S. Bureau of the
Budget, Standard Metropolitan Statistical Areas (GPO, 1967).

2USES, Bureau of Employment Security, Handbook on Employment
Security Job Market Research Methods, Area Skill Survey, BES No.
E-252 (GPO, Nov. 1965).

3U.S. Department of Labor, Bureau of Labor Statistics,
Tomorrow'!s Manpower Needs, Vol. IV: The National Industry-Occupa-
tional Matrix and Other Manpower Data (GPO, Feb., 1969).
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4, A test of a new technique for long-range occupation-
al forecasting described in the article entitled,
"Occupational Job Requirements: A Short~Cut Approach
to Long-Range Forecasting," by Norman Medvin in
Employment Service Review, January-February 1967.4 5

5. The development of an occupational clustering system
which relates occupations to vocational education sub-
ject areas (to be completed in cooperation with the
U,S. Office of Education).

6. The definition of local vocational education informa-
tlon needs as a basls for evaluating the experimental
labor market research techniques tested,

7. The development of occupational information presenta-
tion techniques leading to improved communication
between vocational education personnel and labor market
analysts,

Priority was given to two of the above-nientioned actlvities:
the Experimental Area Skill Survey and the Occupation-by-Industry
Matrix approach,

In addition to the major activities, PROJECT VISION also con-
sidered the following labor market determinants as they might relate
to a model occupational and employment needs information system:

1. Collection, analysis, and evaluation of information
obtained from schools and employers on the potential
supply of trainees in the labor market area,

2, Evaluation of information from various area sources
on the in- and out-migration of workers.

3. Evaluation of information on Job shifts obtained from
files of the Wisconsin State Employment Service Youth
Opportunity Center in Milwaukee, Wisconsin,

Norman Medvin, "Occupational Job Requirements: A Short-Cut
Approach to Icng-Range Forecasting," Employment Service Review, 4,
Nos. 1 and 2 (Jan,-Feb, 1967), 61-T4,

5Although the published presentation of these approaches occurred
after work on PROJECT VISION was under way, the design of the
approaches had been previously determined., In both instances

PROJECT VISION was permitted access to working drafts,
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STAFFING

The Wisaconsin agency used both labor market analysis and
occupational analysis in conducting research for PROJECT VISION,
It was felt that this blending of disciplines would make maximum
use of techniques known to both areas. The staff therefore in-
cluded two occupational analysts, two statlsticians, an economist,
and a former Employment Service District Office supervisor in
addition to the project supervisor.

LIMITATIONS

In reviewing the results of PROJECT VIS1ON, with a view to
the application of the techniques in other labor market areas, it
is necessary to bear 1n mind the characteristics of the labor market
in which the research was conducted as well as certain limitations
in subJect areas of the research itself, These factors do not
greatly restrict the value of the findings, but they are pertinent
to any interprccation of the conclusions and recommendations.,

Important local influences on the results were the industrial
nature of the Milwaukee SMSA and its geographlcal size, Because it
1s a large, multi-industry urban labor market, its industry staff«
ing problems and the means of solving them tested by PROJECT VISION
are more or less applicable to other medium and large urban areas
wilith diversified industries. However, many of the tested techniques
and procedures would not be required or probably should not even be
considered for use in smaller, less industrialized labcr market
areas. In many areas, in fact, the Employment Service district man-
agers and school administrators may understand the personnel and
training needs in thelr localities without having to rely on formal
surveys, Certainly, a city of five or ten thousand in a rural
setting would employ few of the procedures needed in the Milwaukee
SMSA,

Of greater significance is the fact that PROJECT VISION was
directed to focus 1its efforts primarily on the evaluation of
previously designed techniques rather than on development of innova-
tions of 1ts own. Exceptions to this were some innovative features
introduced into the Area Skill Survey technique and the experimental
employer-based approaches to determining occupational needs, Also,
although this report does not present the findings, there were some
pllot efforts in the direction of an activity-oriented technique as
a means or solving the complex problem of simultaneously determin-
ing skill needs in thousands of different firms in a large multi-
industry area, The study of the Metal Casting industry (Chapter V),
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which was developed along this line, gives sufficient indication
of the effectiveness of this type of approach for PROJECT VISION
to recommend further work in this direction. Basically, however,
the project tested existing techniques rather than designing new
ones,

PROJECT VISION recognizes, further, that two important areas
of information for which knowledge was lnadequate were not suffi-
cilently studiled, namely,

1. Iabor market information requirements of vocational
‘school administrators upon which management decislons
regarding curriculum programming could be Judlciously
based, :

2, The problems of acquiring and interpreting potentially
useful labor market supply information.

The efforts along these lines, as will be seen in the report, were
little more than exploratory. However, further knowledge of both
areas 1s cruclal to the intelligent application of occupational
projection information. Both areas are in need of creative pioneer-
ing by experts, particularly those experienced in the field of
vocatlonal education.
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CHAPTER III

MILWAUKEE SMSA MANPOWER SETTING AT TIME OF RESEARCH

The Milwaukee SMSA includes Mllwaukee, Waukesha, Ozaukee and
Washington Counties, an area covering approximately 1,460 square
miles. This 4-county area 1s located in southeastern Wisconsin, its
southern border about 25 milles north of the Wlsconslin-Illinois state
line, Milwaukee and Ozaukee Countles are bordered on the east by Lake
Michigan and on the west by Washington and Waukesha Countles, The
outer boundaries of the SMSA are from 15 to 50 mlles from the clty of
Milwaukee, the largest city ln the area (see maps, P. 26). While the
four countlies cover less than 3 percent of the land area of the State,
they include more than one-thlrd of the State's population,

POPULATION CHARACTERISTICS

Milwaukee County dominates the SMSA population plcture; however,
as seen in Table 1 below, the three smaller countles accounted for more
than half the total estimated population increase during the perilod
1960-1967.

TABIE 1,--Mllwaukee SMSA Population by County
1960 and 1967

County 1960 1967 Increase
(estimated) 1960-1970

SMSA Total 1,278,850 1,487,318 208,468

Milwaukee 1,036,041 1,139,714 103,673

Ozaukee 38,441 52,269 13,828

Washington 46,119 55,858 9,739

Waukesha 158,249 239,477 81,223

Sources: U,S, Census of Population; Dept. of Rural Sociology,
Unlverslty of Wilisconsin

Between 1960 and 1967, the year of the Experimental Employer
Needs Survey, population in the Milwaukee SMSA increased from 1,278,850
to an estimated 1,487,318, a growth of 16,3 percent, This rate of in-
crease was conslderably more rapld than the Wisconsin state-wide

increase of 8,3 percent and the national increase of 10,2 percent in the
same period,
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INDUSTRIAL CHARACTERISTICS

The Mllwaukee SMSA ls one of the leadling manufacturing centers
in the Natlsn., Industry 1ls principally located in Mlilwaukee County
in 1its urban centers of Milwaukee, West Allls, Wauwatosa and South
Milwaukee. Important industrlal areas outslde of Mllwaukee County
are found in the citiles of Waukesha (Waukesha County) and West Bend

(Washington County).<

The princlpal industrilal classifications represented in the
Milwaukee SMSA are: '

engines and turbilnes

automotlve equipment and assembly components

electrical control apparatus

constructlon and mining machinery

iron and steel foundries

malt llquors

metal working machlnery

structural metal produccs

electric motors and generators

nondurable goods categorles of food and kindred
products

printing and publlishing and alllied lndustries

Almost 40 percent (38.9 percent in August 1967) of the area's total
nonfarm wage and salarled workers are engaged in manufacturlng, com-
pared wlth a national average of about 30 percent. Nearly two-thirds
(64,3 percent in August 1967) of all factory workers are employed in
electrical and nonelectrical machinery and primary and fabricated
metal products, The value added for manufactured producgs in the
Milwaukee SMSA was approximately $3,044 million in 1966,

The most Important nonmanufacturing industries are wholesale and
retail trade, service, and government, which account for more than
two-thirds of all nonfactory employment., Women comprlse slightly more
than one-third of all nonfarm wage and salary employment in the area,

lThe 1960 population in major urban areas of Milwaukee SMSA
was as follows: City of Milwaukee, T41,324; West Allis, 68,157;
Wauwatosa, 56,923; South Milwaukee, 20,307; City of Waukesha, 36,339;
West Bend, 11,538, Source: U.S. Census of Populatlion, For refer-
ence, see map of the SMSA wilth its major urban centers and location
in the State, p. 26.

2U.S. Bureau of the Census, Statlstical Abstract of the United
States: 1969 (90 ed., GFO, 1969), Tabie 1, "Metropolitan Areas--SMSAs
With 250,000 Population or More" (pp. 864-895), p. 893.
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MANPOWER CHARACTERISTICS

PROJECT VISION initiated the field work for the Milwaukee Experi-
mental Emnloyer Needs Survey in August 1967, Therefore, the manpower
statistlics for August of that year are given in some detail to provide
a background for the presentation and interpretation of the survey
itself and the related experiments which were undertaken during the
latter months of 1967 and early 1968, In the summary table below
(Table 2), the estimated number of people in the work force and their
distribution by employment status in August 1967 are shown,

TABLE 2,--Employment Status of People in the Work Force
Milwaukee SMSA -- August 1967

Employment Status Number Percent
Total Work Force 615,100 100,0
Total Employed Workers 594,900 96,7
Nonfarm Wage and Salary 548,000 89.1
Other Nonfarm 38,800 6.3
Farm 8,100 1.3
Unemployed 19,300 3.1
Involved in Labor-Management Disputes 900 0,2

Source: Wisconsin State Employment Service, "Wisconsin Work Force. .|

The unemployment rate of 3.1 percent for the Milwaukee SMSA in
August 1967 was substantially below the rate of 3.6 percent for Wis-
consin and 3.7 percent for the Nation in the same month. Tt is an
Important characteristic of the Milwaukee SMSA that from November
1965 through the time of the study the area was consistently classi-
fied in the low unemployment group, Group B, in the Department of
Labor's classification of majJor areas on the basis of unemployment,

The Experimental Employer Needs Survey was undertaken by PRO~
JECT VISION at a time of relatively high employment, Not only was
the unemployment rate of 3,1 percent in the area significantly low,
but the August employment levels in most industry grours were as

3

Adequacy of labor supply estimates are prepared monthly by the
USTES and published in Area Trends in Employment and Unemployment by
the Manpower Administration, U.S. Department of Labor,
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high as or slightly higher than the yearly averages for 1967. As
seen in Table 3 below, the only industries showing lower-than-
average employment in August were the major group Wholesale and
Retail Trade .and the manufacturing categories of Transportation
Equipment and of Paper and Allied Products,

TABLE 3,--August Employment and Average Yearly Employment
of Nonfarm Wage and Salary Workers by Industry Group
Milwaukee SMSA -- 1967

(Estimated)
Industry Group August Yearly Average

Total Nonfarm Wage and Salaried Workers 548,000 544,500
A11 Manufacturing 213,100 212,600
Durable Goods 161,300 161,100
Lumber & Wood Prod. (incl.Furn.) 2,900 2,800

Stone, Clay & Glass Prod. 2,100 2,000
Primary Metal Industries 19,000 19,000
Fabricated Metal Products 18,900 18,400
Machinery (Excl., Electrical) 60,200 60,000
Electrical Machinery,Equip. & Sup. 38,900 38,300
Transportation Equip. 10,600 12,200
Instruments & Related, Prod, 4,500 4,300
Other Durable Goods 4,200 4,100
Nondurable Goods © 51,800 51,500
Food and Kindred Prod. 19,000 18,500
Apparel and Other Textile Prod. 4,200 4,100
Paper and Allied Products 4,400 5,000
Printing,Publishing & Allled Inds. 11,900 11,700
Chemicals and Allied Prod. 3,100 3-.100
Ieather and Leather Prod, 6,700 6,700
Other Nondurable Goods 2,500 2,400
Nonmanufacturing 334,900 331,900
Contract Construction 26,800 24,200
Transportation & Public Utillities 30,000 29,800
Wholesale and Retail Trade 112,100 112,800
Finance, Insurance & Real Estate 26,200 25,700

Services -- Personal, Business

& Other 74,600 74,500
Government . 65, 200 64,900

Source: Wisconsin State Employment Service, "Wisconsin Work Force.,"
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The high level of employment in the area continued for the rest
of the year, during which time the survey follow-up studies and other
experlmental approaches were undertaken, In the final quarter of
1967, Milwaukee area nonfarm wage and salary employment rose steadily
from the August level. Among major industry groups, Contract Con-
struction and Manufacturing failed to follow this trend. YXmployment
in Contract Construction tapered off somewhat from the summer quarter,
but remained well above the first two quarters, Manufacturing regis-
tered its lowest employment level of any of the four dquarters, All
other classifications showed increases in the final quarter over all
previous quasters, with the most conspicuous employment growth being
registered in Trade and Government,

The severe manpower shortages of 1966 were reported to have eased
somewhat early in 1967, at least in unskilled and semiskilled occupa-
tions, However, unfilled demands of long standing continued in the
health, engineering, accounting, chemistry, clerical, sales, food
service, metal machining and maintenance f‘:].elds,)_L In August 1967,
the Milwaukee District Employment Service office’ cited shortages
in such specific occupations as typist, stenographer, secretary, and
drill press set-up operator, engine lathe set-up operator, turret-
lathe set-up operator, welder-fitter, and milling-machine set-up
operator, At the same time, the employment office reported surplus
labor supply in the following: trade and service managers, buyers,
shipping and receiving clerks, cashilers, kitchen helpers, janitors,
various foundry workers, punch press operators, assemblers, spray
painters, truck drivers, and various unskilled workers,

Finally, to complete the commentary on the Milwaukee area man-
power setting during the period of PROJECT VISION research, it is
important to note that not only was the Milwaukee SMSA area one of
relatively low unemployment but it was also an area in which average
hourly wage rates and weekly earnings were relatively high, Table 4
summarizes these characteristics in relation to the same figures for
the State of Wisconsin and for the Nation. It can be assumed that
these favorable earnings resulted from the highly industrialized
character of the Milwaukee County portion of the area and in parti-
cular from the character of the major industries that require 2 high
proportion of skilled workers,

uIn 1967 the geographic area served by the Milwaukee District
Employment Service office was comprised of Milwaukee and Ozaukee

Countics,
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TABLE 4.--Hours and Earnings of Production Workers in
Manufacturing in Milwaukee 3MSA, Wisconsin,
and the United States

August 1967
Type of Earnings and Milwaukee
Hours of Work SMSA Wisconsin United States
Average Weekly Hours 40,7 40,9 40,7
Average Hourly Earnings ‘$ 3.28 $ 2.95 $ 2.32
Average Weekly Earnings $133.30 $120.84 $114.77

Sourre: Wisconsin State Employment Service, "Wisconsin Work Force."

Public and private educational institutiouns carry a heavy responsi-
bility for the adequate preparation of local workers to meet the labor
demands of the industrial complex in the Milwaukee SMSA. The City of
Milwaukee's public vocational school is the largest in the Milwaukee
cMSA and its dozen or more private business, technical, and trade in-
stitutlions offer virtually every type of course, ranging alphatetically
from accounting to welding. More limited course content is furnished
in the five public vocational schools in the less populated counties.
However, the Waukesha public vocational school offers a fairly =xten-
sive range of courses, Some of the area's hospitals are also sources
of trained personnel., The nearly 90 public and private high schools
in the area must not be omitted from this appraisal since they offer
vocationally-oriented courses in several occupational areas and since
nearly one-third of them have received some Federal reimbursement for
senior-year vocational tralning programs.

During the 1960's an innovative program offering occupational train-
ing for unemployed and underemployed workers was undertaken by the
Wisconsin State Employment Service and vocational education agencies
as part of the national program under the Manpower Development and
Training Act.” It is an indication of the Milwaukee SMSA as an
industrial bese, as a manpower source, and as a community offering
vocational training facilities of excellence and broad scope that
roughly half of the State MDTA financial resources for this purpose
are allocated to the Milwaukee SMSA., Since courses offered by the
MDTA change according to the MDTA program needs in the area, no
valid generalization can be made about their course content.

5U.S. Congress, Manpower Development and Training Act of 1962,
Public Law 415, 87th Cong., 1962. (Referred to throughout as "Man-
power Development and Training Act of 1962.")

o -38-
ERIC

IToxt Provided by ERI



CHAPTER IV

THE EXPERIMENTAL EMPLOYER NEEDS SURVEY
SUMMARY

A primary obJectlve of PROJECT VISION was to experiment with
certaln occupatlonal employment proJjection technlques in order to
facllitate development of a model occupational informatlon system
oriented to the needs of vocatlonal educators. A considerable part
of PROJECT VISION's research effort was devoted to a "test" of the
Bureau of Employment Securlty Area Skilll Survey Concept.l Within
this framework, PROJECT VISION conducted its own experimental area
Needs Survey in the Mllwaukee SMSA® which was a modification of the
standard BES survey technlque. PROJECY VISION's experiment will be
referred to throughout as the "Experimental Employer Needs Survey."

The BES Area Skill Survey technique was developed to serve as
a comprehensive means of arriving at future occupatlonal demar.d for
a labor market area., It was based on individual employer forecasts
of thelr projected needs in selected occupations, taking into
account both replacement and expansion, or contraction, of employ-
ment in thelr establishments.

In working with all phases of any Area Skill Survey, from the
early planning stages through the final analysls, presentatlon, and
use of the results, many Jjudgments come to be made by the research
staff. These particularly relate to the adequacy of the underlylng
concepts and to the limitatlions of the data obtalned., In PROJECT
VISION thls was carrlied one step further, namely, to the evaluatlon
of each phase of the study for the express purpoze of making recom-
mendatlons for the improvement of the standard Area Skill Survey
technlques in order to obtaln more meaningful results., A summary

lU.S. Department of Labor, Bureau of Employment Security,
Handbook on Employment Securlty Job Market Research ilethods, Area
Skill Survey, BES No. E-252 (GPO, Nov. 1965),

2

For a geographlc description of the Mllwaukee Standard Statis-
tical Metropolitan Area (SMSA), see Chapter III, p. 27.
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of the positive and negative aspects of the Area Skill Survey, as
it was carried out in the Milwaukee SMSA during the summer and
fall of 1967, follows., Also presented briefly are recommendations
which PROJECT VISION's staff urges be given consideration in any
comprehensive revision of th: currently used methodology.

Much of the Experimental Employer Needs Survey technique was
used successfully. Data collected on current employment by occupa-
tion for a SMSA the size of the Milwaukee area were particularly
valuable and comprise one of the majJor contributions of the Area
Skill Survey technique, It was rewarding, in addressing so many
employers, to be met with a generally cooperative response and a
willingness to spend valuable manhours on the survey. It was
heartening that no employer refused to answer the questionnaire
out of disenchantment with the Wisconsin State Employment Service,
Much of the credit for this acceptance can be attributed to %Lhe
early interest of the Metropolitan Milwaukee Association of Commerce,
with whose support and cooperation the survey was launched,

From a technical point of view, a specially prepared sampling
method based on the Unemployment Compensation Division's listing
of employers according to the Standard Industrial Classification

(SIC)> was Judged to be one of the best methods yet developed for

the selection of a representative industry sample using that source.
Important also was the finding that statistically there was no sig-
nificant difference between the responses to questionnaires with a
prelisted occupational stub as compared with an open-end stub to
which additional occupations may be added by the respondent. The
importance of this lies in the research analyst's preference for
the prelist over a list comprised of employers' often ambiguous Job
titles,

Some other aspects of the survey were less successful, This
was particularly true of the choice of three and five years as the
time expanse for the two projJection periods for future employer
needs by occupation, Since it was found that the average employer
did not make his forecast on a scientific or formal basis, it is
concluded that the long forward estimates are subject to an wnknown
degree of error., For the most part, employers' answers vere educated
opinions made in the context of tThe company employment picture at the

3The Standard Industrilal Classificatlon was prepared by the
Office of Statistical Standards of the Bureau of the Budget, Executive
Office of the President. It is presented in the Standard Industrial
Classification Manual (GPO, 1967 ed.). The usual practice of referring
to it as the SIC will be followed in this report.
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time of the survey., Moreover, it is unlikely that an employer
had prepared in previous years a forecast of future skill needs
for nonmanagement occupations and probably saw little reason to
introduce the procedure, Significantly, even the few employers
in Milwaukee responding to the questionnaire who did practice the
art of manpower forecasting were not confident of the results of
their efforts., Finally, certain industries, such as construction
companies and subcontractors, did not find it feasible to make
skill projections beyond one year,

Another problem area developed in regard to the Area Skill
Survey's basic assumptilons. Although the underlying assumptilons
for preparing estimates for the projection periods were carefully
thought out and presented, most employers lgnored them and based
theilr projections on their own unstated assumptions., To them it
was not realist:z, for example, to assume that prevalling economic
conditions would remain unchanged for a 3- or 5=-year period or to
assume that qualified workers would be available to meet anticipated
employment demands,

If the whole problem of attempting long-range forecasting was
the principal difficulty encountesred in achieving useful results in
the Experimental Employer Needs Survey, it 1s only fair to point
out that 1t was not unexpected since a forewarning came 1n the pre-
test period of developing the questilonnalre, The experimental
nature of PROJECT VISION warranted proceeding with the concepts in
spite of the expressed reservations by some employers 1n that early
period. However, 1t does point up the value of a pretest, and sug-
gests that from a practical point of view reliance may well be
placed in certain instances on the Judgment of those who will be
participants in such Area Skill Surveys.

Next 1n importance to the forecasting difficulty was the mis-
understanding or misinterpretation of certain sections of the mail
questionnaire by some employers, How much this contributes to

- errors 1in the flnal results 1s difficult to ascertain, but 1t could
be to a substantive degree 1n a schedule as complex as that used by
PROJECT VISION, During follow-up interviews it became especilally
evident with respect to questionnaire items pertaining to training
and replacement needs, At that time employers revealed that they
had understood '"replacement needs" to be "turnover rates." Similarly,
uniform "turnover rates" were sometimes reported for all occupations
in a shop since such rates were calculated only on a shop basis,
With regard to future in-plant training programs, "OJT training"
(on-the-job training) proved to be such a nebulous term on the
survey's mall questionnaire that, in general, employers were
unable to provide data of consequence with regard to it.
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Two other aspects of the Area Skill Survey technique as
carried out in the Milwaukee SMSA were Judged to be prejudicial
to the effectiveness of this mail survey. Because they may be
inherent in the procedure, and therefore could be confronted in
other area surveys, they are 1lncluded here on the problem side of
the evaluation, First, a number of important large employers
failed to respond because they claimed that it was too time-con-
suming to gather data and prepare projections for occupatilons
scattered throughout a number of shops in the company. Sometimes
expressed, other times implied, '"too time-consuming" was closely
related to the costs that would be involved in preparing the esti-
mates., In most instances of nonresponse for this reason, follow-up
efforts in person or by mail were also unsuccessful, Second, on
the other side of the fence, those responsible for making the survey
also have a time problem, The long lead time required for planning
and preparation before an Area Skill Survey actually gets under way
makes the method vulnerable to radical changes in the labor market
situation and the conditions under which it is then conducted. ‘
Equally important, an Employer Needs Survey often requires 12 to 18
months to be completed, This tends to limit its ultimate value,
which must be measured in part in terms of the timeliness of 1its
recommendations to administrators of vocational education programs,

Finally, it must be recognized by those administering skill .
surveys that problems involved in the interpretation of the data for
educational planning purposes are compounded when attempts are made
to relate supply to demand patterns., It may be difficult to draw
conclusions valid enough to lead to intelligent management decisions,

It is PROJECT VISION's suggestion that, although a basic revision
of the method would seem to be indicated, the same amount of effort
might bring*greater practical results if it were applied to develop-
ing a somewhat different basic approach. It must be granted that
until a2 new type of approach were undertaken for the first time and
the results tested, its value would remain uncertain. However, in
the hope of generating productive discussion of underlying concepts,
PROJECT VISION offers a suggested new design for an Area Employment
Benchmark Survey. It is presented at the end of this chapter.

Discussions concerned with procedures, findings, and recommenda-
tions under the following headings make up the body of thig chapter:

Scope and Methodology
Evaluation of the Occupational Data Obtained in
the Light of Problems Encountered
Special Follow-up Survey of Selected Employers
Factors Influencing Respondents! Occupational Projections
Area Employment Benchmark Survey: A New Approach
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SCOPE AND METHODOLOGY

It must be emphasized that the Experlimental Employer Needs
Survey was conducted by PROJECT VISION in order to test the Area
Skill Survey as a technique for gathering occupational and employ-
ment information. It was not the purpose of the study to conduct
a survey in order to publish results in terms of statistical data.
Rather, it was the intent of the Project staff to evaluate the
survey technique in terms of its workability and the reliebility of
the data it generated as well as its usefulness in providing informa-
tion pertinent to vocational education planning, The procedures
followed, problems encountered, and evaluations made in the course
of completing the survey and conducting follow-up studies are
fully presented, The chapter concludes with basic recommendations
regarding modification of the standard Area Skill Survey question-
naire, and introduces ideas for a new approach under the title of.
Area Employment Benchmark Survey: A New Approach,

This section is concerned with questionnailre design, sampling
design, and an outline of procedures followed in conducting the
survey in the Milwaukee area,

Questionnaire Design -- Variations from Standard
Area Skill Survey

l. Pretest

During the two months preceding the Survey questionnaire mail-
ing (August 1967), the Project staff spent considerable time in
the development of the questionnaire, including a number of innovative
features, After completing the first draft, the staff met with
representatives of the following organigzations to discuss practi-
cability of the proposed design:

Metropolitan Milwaukee Assoclation of Commerce

Graphic Arts Association of Milwaukee

Wisconsin State Board of Vocational, Technical, and
Adult Education

Associated General Cuatractors of Greater Milwaukee, Inc,

Milwaukee Ingtitute of Technology (now Milwaukee
Technical College)

Milwaukee School of Engineering

Wisconsin Chapter of American Soclety of Training and
Development

Twelve Mllwaukee employers in various industries,
including both small and large firms

4
As indicated throughout this report, questions arose regarding
many of the data generated by the survey. However, employment and
projection data on some 90 occupations are presented in Appendix H,
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In addition, the tentative questionnaire was reviewed with State
and local apprenticeship officlals during this period, although
not as part of the pretest.

In general, the employers included in the pretest reacted
with interest to the planned survey., At the same time they expressed
misgivings about certain survey questions as well as the length of
time that would be required to complete such a complicated question-
naire, A number of changes were incorporated to make the question-
nalire as clear as possible to employers. A definition of formal
in-plant training was added to avoild confusion with informal
on-the-job training,

The employers! reactlions to certain aspects of the preliminary
design of the questionnaire are presented briefly, It is of primary
interest that certain of theilr reservations in this early stage anti-
cipated quite accurately the responses of manhy of the employers who
later actually participated in the survey.

Questions relating to changes in plant capacity,
product line, and location brought mixed reaction,
Employers in branch plants indicated they might
not know ahout future plans, although many said
they participated in planning,

Adequate 3- and 5-year estimates were generally
considered to be extremely difficult for the
number who would complete in-plant training or
be promoted, :

Estimates of replacement needs for a year ahead
were thought to be possible but age-sex breakouts
for current employment were considered to be
difficult,

/

2., Development of Occupational Stub

Undertaking an extensive employer survey with the intent of pre~
listing occupations on portions of the survey form posed many of the
same problems encountered in previous manpower surveys, The most
significant problem was how to determine and 1list the greatest number
of titles without adversely affecting either the response to the sur-
vey or the accuracy of the results. In an effort to arrive at the
best possible method of presenting the occupational titles, the Pro-
Ject staff examined various skill surveys from other areas of the
country.
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As a result of this analysis, it was decided to develop eight
different sections of occupational titles, A common, or general,
section would contain a listing of occupational titles found in the
following areas: professional, data processing, medical service,
and clerical. The other seven major divisions would be tailored to
the major SIC divisions and to the Printing and Publishing industry
as follows:

Construction

Manufacturing

Transportation, Communication, and Utilities
Retail and Wholesale Trade

Finance, Iasurance, and Real Estate

Services

Printing and Publishing

An extensive listing of occupations was developed for the Printing
and Publishing industry because it is significant in the Milwaukee
area and the SIC manufacturing division does not give it proper
coverage,

The following criteria were then used to govern the selection
of specific titles for each of the major divisions:

Occupations for which shortages had been demonstrated,
either through previous manpower studlies or studiles
made of unfilled Job openings.

Occupations for which training is necessary and was
avallable or feasible through local vocational
education institutions.

Occupations numerically significant in the area,
(Sources of information to include 1960 Census
data and titles listed in the newly developed

BLS Matrix°,)

Occupations for which information had been requested
of the State Employment Service by vocational educa-
tors or by the Milwaukee Metropolitan Association of
Commerce.

Certain other factors also influenced the selection of the
titles, including possible conversion to codes in tlhe Dictionary

5For further details concerning the BLS Matrix, see Chapter VIII,
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of Occupational 'I‘itles6 significant to local industry, and the
relationship of specific titles to the HEW curriculum guidelines,
Considerable reliance was placed on local intelligence and avail-
able industry experts to assist in the development of the lists.

It was planned that each of the firms included in th» survey
would recelive the common occupational listing plus the list of
occupations relating to the major division in which the firm was
classified, Although the titles were prelisted, space was provided
for employers to list additional occupations of significance to
their firm and industry.

After completing the selection of titles according to the pre-
ceding structure and criteria, the occupational listings were dis-
tributed to various employers and vocational education authorities
for their comments, Meetings were arranged with these persons during
July, and every effort was made to lncorporate thelr suggestions
into the final occupational listing.

A number of additions and deletions were made at the suggestion
of the employers, Also, subheadings were added in order to delineate
the various occupational groups because employers felt this would
make it easier for them to locate specific titles, and would give
them an idea of where to list titles that would not appear on the
survey form,

Vocatilional educators offered only a few new or changed occupa-
tional titles, Their interest in the recently developed cluster
concept led them to suggest experimenting with employer response to
rather general curriculum titles. The title "Marketing Administra-
tion Occupations" is an example of this type of title added to the
listing.

Vocational education authorities also made a specific recommenda-
tion in regard to the structure of the listing of titles., They
conslidered it extremely important for employers to associate a given
technical occupation with its professional counterpart, if for no
other reason than the wide disparity in titles used throughout
industry. The "engineering team" type of relationship was stressed
becavse of the vital role that the technical person plays in such an
arrangement, They thought this concept should be tried throughout

6U.S. Department of Labor, Buizau of Employment Security,
Dictionary of Occupational Titles (3rd., ed., GPO, 1965). Referred to
throughout as DOT,
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the listing wherever hierarchical relationships exist. Since
questions arose as ts the actual usage of such a concept, it was
agreed to try this arrangement in the englneering area only, where
the existence of technical personnel and a hierarchical structure
are established to some degree. Ultimately, such an arrangement was
also developed for data processing and health occupatlons vithin the
1imits imposed by the relatively few occupatlions in these filelds
included in the survey.

Appendix A (pp. A2-A12) presents the final listing of

titles, the employer suggestions incorporated into the listing,
and the '"professional-technical" groupings referred to above.

3, Description and Rationale of Questionnalre Design

Part I, the General Questionnaire page, was issued in the same
form to all employers in the sample. Part II, requesting employ-
ment data by occupation, was issued in three basic designs to
correspond to an employer's subsample designation., These are
described under Part II (pp. 42-43). Part II of the questionnaire,
in the appropriate form, was sent to each employer depending on the
industry designation of his buslness as well as on the subsample
group to which it had been assigned. Chart I, Experimental Design
Approach Summarized (p. 44) presents the questionnailre design.

Approximately 25 questionnaires were taken to the largest employers
during personal visits; all others were dellvered by mail. (See
App. B, pp. B2-BlO, for instruction sheets and sample pages from
Parts I and II,)

PART I -- (General Questionnaire

Question 1 asks for the name and address of the home office
if the company i1s a branch of a larger corporation., This
was included in case it should become necessary to contact
the home office, and to 1dentify possible duplication of
firms.

Questions 2 and 3 call for yes and no responses to questlons
regarding past and future plans for expansion, relocation,
and changed product lines., These were asked as indicators

to be used in selecting companies for later personal con-
tact and, for analytical purposes, =S possible pointers
toward a different occupational mix resulting from new
plants, products, or technology. The questions wire in-
tended as "leading indicators" only; the industrial diversity
of the companies covered made more specific questions
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impossible, An increase in capacity of 25 percent or more
was used as a criterion to ldentify those companies under-
going expansion., No definition of "capacity" was given,

Questions 4 and 5 ask whether the establishments have
formal training programs, and, if so, the occupatiois
they are designed for, A definition of "formal training
program" was included on the questionnaire page, It was
thought that the listing of occupatiins would help in the
later analysis of the extent of training and might also
indicate whether the employer had misread the definition
or "formal" training.

Personal interviews wlth employers were thought to be necessary
to appraise their training programs, since the issues involved in
differentlating between types of training conducted or sponsored by
employers are too complex to be highlighted by a mail questionnaire,
Therefore, a series of in-depth interviews was planned to provide
the basis for an assessment of formal employer training programs
and an analysis of theilr training potential in the area. A distinc-
tion was made between training designed to make an employee a more
cPfective worker and training given to qualify him for a glven
occupation,

PART II -~ Employment Data by Occupations
(Three Basic Designs)

Three basic designs were developed for Part II of the survey
questionnalre to enable experimentation with the following two
variables:

Replacement Needs, A control group received question-
naires asking for anticipated replacement needs in 1968,
A subsample of employers received questionnaires which
asked for an age-sex bieakout of current employment by
occupation instead of replacement needs, The purpose
was to determine whether employers are wlilling and avle
to provide such detailed information in a me<1 survey.
Also, 1t was to be the basis of an experiment to test
wnether age-rfex information by occupation would be more
accurate than employers' estimates of replacement needs
by occupatlion., Age-sex breskouts would be used to cal-
culatg replacement needs,

Open-end Occupational Stubs versus the Preselected
Occupational Stub Tailored to Industry, The control group
recelved questionnalres with the prelisted stub while a
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subsample of employers received them with open-end stubs,
The purpose of this was to find out whether the use of an
open~end occupational stub_would yield additional informa-
tion on occupations imporftant to a given industry, and,
possibly, on emerging occupaticns,

Three Basic Questionnaire Designs

Control Questionnaire (see Form 22, App. B, pp. B7-B8)
The control questionnaire corresponds to the standard Area
Skill Survey, with the following columns:

(A) DOT Code.

(B) The Occupational Stub. Occupational titles
were prelisted on the control questionnaire
and were tailored to industry groups.

(C) Current Employment,

(D) Anticipated Employment. Although many employ-
ers in the pretest indicated that a 5-year pro-
jection was too long to be reliable, both 3- and
5-year targets were included in order to assess
their ability fo make projections for those time
periods, :

(E) Replacement Needs During 1968, This item was
similar to that used in the Area Skill Survey
Handbook.

(F) Workers Completing Training in 1970 and 1972.
This 1tem was similar to that used in the Area
Skill Survey Handbook.

Experimental Questionnaire A (see Form 21, Apw. B.,
pp. B5-B6)., Item (B) was the only part tha: differed
from the Control Questionnaire, Instead of containing
prelisted occupations, Form 21 uses an open-end stub
s0 that the employer could list his own occupational
titles.

Experimental Questionnaire B (see Form 23, App. B.,

pp. B9-B1l0), Item (C) was changed on Form 23. Employers
were asked to gilve an age-sex breakout for Current
Employment by Occupation. The Replacement Needs Column
(E) was omitted,
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Sampling Design -- Variations from Standard Area Skill Survey

The technlque used in selecting the sample for the Milwaukee
Experimental Employer Needs Survey is a modification of that described
in Appendix C.3, sec, 12.,2-3, of the Current Employment Statistics
Manual, This sampling technique 1s considered to be one >f the
best yet devised in the selection of a representative sample from
the Wisconsin Unemployment Compensation Division's listing of
employers by SIC.

The Milwaukee study involved a control and two major sub-
samples covering nearly 1200 employers in the 4-county Milwaukee
SMSA. As previously indicated (pp. 42-43), the three sample groups
were designed in order to provide a basis for evaluating several
methods of obtaining reliable informatlion from employers on occu-
pational replacement needs. The sample groups were also used as a
vehicle to explore possibilities of improving the Employment Service-
employer job title communication problem, A description of each
of the samples follows:

1. The control sample consisted of half the sample of
Unemployment Compensation-covered employers plus
three-fourths of the hospitals, government, educa-
tion and nonprofit orgainizations having 100 or more
employees, All of the companies which were con-
sidered to be "atypical of their SIC groups were
also included in this sample. The control group
received the prelisted occupational stub, and the
employer was requested to make replacement esti-
mates by occupation.

2, One subsample (Subsample A) had one-fourth of the
Unemployment Compensation-covered employers in the
sample plus one-eighth of the noncovered employers
having 100 or more employees. This adjustment was
made to permit sample selection on a 2-digit SIC
basis, This sample was open-end in that the occu-
pations were not prelisted on the stub, Like the
control sample, the employer estimated his replace-
ment needs by occupation.

3. A second subsample (Subsample B) also had one-fourth
of the Unemployment Compensation-covered employers

7U.S. Department of Labor, Bureau of Labcr Statistics, Current
Employment Statistics Manual, Vol, II: Operating Guide (GPO, April
1969).
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in the sample plus one-eighth of the noncovered
employers having 100 or more employees, This
subsample had the same prellisted occupational
stub as the control sample, Fflowever, current
employment information was asked for by age

and sex for each occupation, PROJECT VISION
staff would calculate the replacement needs
from the data obtained,

The sample was arranged by employver rnumber in ascending order.
A book of random numbers was used to determine the starting number,
The sample was then divided into four groups. Two groups, the first
and third, were designated "control" and were given the prelisted
occupational stub with the employer predicting his replacement
needs (Questionnaire Form 22, App. B, pp. B7-38). The second
group received the open-end occupational stub, with the employer
estimating his replacement needs (Form 21, App. B, pp. B5-B7).
The fourth group received questionnaires having the age-sex break-
out and the prelisted occupational stub (Form 23, App. B, pp. B9-B1O).

An analysis of the subsamples was made in order to determine
the distribution of employers in each 2-digit industry and o: em-
ployers within each 2-digit industry by size of establishment. It
was found that approximately one-fourth of each 2-digit industry
group was in each of the subsamples and half in the control group.
This also held true for the distribution of employers within each
2-digit industry by size of ectablishment. Thus, the sample
design resulted in a satisfactory distribution of firms by 2-digit
SIC groups and by company size,

With the sample chosen, and the basic questionnaire designs

completed, the Experimental Employer Needs Survey in the Milwaukee
SMSA was undertaken in August 1967.

Conducting the Experimental Employer Needs Survey

Gaining the cooperation of employers was seen as a cruclal
elemert in conducting an Employer Needs Survey., Fortunately, the
Metropolitan Milwaukee Association of Commerce had previously urged
the Wisconsin State Employment Service to conduct such a survey as
a means of helping to solve the problem of worker shortages in cer-
tain occupations resulting from the tight labor market in Milwaukee.,
When it was decided to undertake an Employer Needs Survey, the
Association was approached, Its members were very much interested
in working with PROJECT VISION on the project, and with their
cooperation the survey was launched,
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Assistance provided by the Association included introduction
of PROJECT VISION staff members to employers for the pretest,
suggestions in questionnaire design prcvided by a consultant to
their staff, and arrangements for a publicity campalgn run by
another professional public relations consultant to their staff,

1, Publicity

Publicity consisted of an article on the proposed survey in
the Assoclationt's newsletter, and a specilal letter to members of
large firms requesting thelr attendance at an open meeting at which
the staff of PROJECT VISION would discuss the survey and its mean-
ing to educators and employers. The meeting at the Wisconsin
Telephone Company auditorium drew over 100 area indus*rialists.
Most of those in attendance appeared willing to cooperate in the
survey, although cheir questions indicated that some had reserva-
tions about making long-range pvrojections in such detail, Addi-
tional publicity releases were glven to local newspapers and radio
stations by both the Association and PROJECT VISION, No accurate
count was made of stories printed, but major city newspapers did
report the project.

2. Employers Recelving the Questionnaire

A total of 1,174 employers received the Experimental Employer
Needs Survey questionnaires. These employers were selected from
the 4-county Milwaukee SMSA in accordance with the sampling tech-
nique previously noted (pp.45-46).

3. Mailing of Questionnalres

-

Survey questionnaires .and cover letters were malled to the
selected Milwaukee area employers in August 1967. Questionnaires
were delivered personally to twenty-five of the largest employers,

4. Response and Follow-up Studies

Altogether, half (591) of approximately 1,200 empleyers
returned guestionnaires containing at least a minimum of usable
information for purposes of survey analysis. Follow-up letters
were mailed to 583 nonrespondents within a month of the original
mailing.

Following the initial tabulation of survey results, certain

employers were interviewed to verify data, to obtain additional
data, and to test reactions to various aspects of the questionnaire.
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Interviews with 127 survey respondents placed emphasis on the em-
ployers! ability to make long-range projections, and on the extent
of manpower planning and on the existence of in-plant training in
their establishiments. Interviews with 40 nonrespondents explored
reasons for their nonresponse. An additional maill survey of 285
nonrespondents, to which 147 replied, gained information on non-
respondents! recruitment methods and use of vocational schools

in the area,

%. Special ractors Arfecting Response

A number of employers were on vacation during the initial weeks
of the survey. This could have resulted in a nonresponse on the
part of some who returned to desks piled high with correspondence,

In addition, the City of Milwaukees experienced serious civil
disorders in late July and early August of 1967, shortly before
the survey questionnalres were mailed, The issues raised by these
disturbances no doubt occupied the attention of some employers who
might otherwise have devoted more effort to the Skill Survey. This
experience was a pointed reminder of the fact that the conditions
under which an Area Skill Survey is conducted are subject to radical
changes. Indeed, this method of acquiring manpower information is
particularly vulnerable to the problem of unanticipated change in a
labor market area because of the considerable length of time required
to complete the whole procedure from advance planning through the
survey proper and any follow-up. While the influence of these factors
cannot be measured, they probably intérfered with employer response
in some instances,

EVALUATION OF THE OCCUPATIONAL DATA OBTAINED
IN THE LIGHT OF PROBLEMS ENCOUNTERED

The sampling problems encountered in the taking of the Milwaukee
area Employer Needs Survey fall into two general categories, namely,
those considered unique to this particular labor market area as re-
flected in the patterns of employer responses, and those arising
from the use of the SIC structure as the basis for designing the
sample, The following evaluation of the expanded occupatiocnal em-
ployment data obtained from the sample undertakes to analyze in
detall the effect of these factors on the validity of the results of
the Experimental Employer Needs Survey.

SIC Structure and Sampling Design of Occupational Studies

The Standard Industrial Classification Manual classifies
establishments by the type of activity in which they are engaged,
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using numerical categories of two, three, and four diglts. This
permits arrangement of statistical information according to the
degree of detail desired, SIC codes have found wide application
in a variety of economic studies and have been used in the pre-
sentation of employment data as well, In Wisconsin, for example,
the Unemployment Compensation Division classifies employment for
each county by SIC designations of four digits for manufacturing
and by three digits for other industries, The result is a ready-
made, easy-to-use, wldely accepted sampling unit.

At first glance it would appear that such economlc units
would readily lend themselves to occupafional studies, since scme
measure of homogeneity exists in each category. However, problems
arise because of the iature of the criteria used in determining SIC
units, and some of these became apparent in the course of PROJECT
VISION's Experimental Employer Needs Survey, ,

The establishment-classification code is assigned inithe SIC
"on the basis of its [the establishment's] major activity,, which is
determined by the product or group of products produced or kandleds..
or services rendered"d (emphasis is PROJECT VISION's), It is not
a classification based on methods of production or processes used,
In contrast, occupations and occupational patterns are determilned
by methods of manuracture or of rendering a service, PROJECT
VISION analyzed several 2-digit SIC groups and several occupational
skill levels where the occupational mix was thought to be such as
to preclude obtaining usable data for preparing occupational trends.
A detailed description of this undertaking follows.

1, Analysis of Selected SIC Groups

A comparison was made of the data derived from the Needs Survey
with data from other sources such as the 1960 Census, employer
associations, and laber organizations, Initially, a review was
made of the occupational Aata at the 2-digit industry level. If no
obvious distortions were observed, the industry was eliminated from
further study. Since, as a result of this review, Contract Con-
struction, Manufacturing, and Government appeared at this level to
present specific problems, certain occupations within these groups
were selected for further analysis. JIn several cases where the
existing data -- thought to be reliable -- differed greatly from
those obtained in the Experimental Employer Needs Survey, alterna-
tive methods of collecting the data are suggested, For comparative
purpcses, an analysis of the returns for the Electrical Machinery
Equipment and Supplies industry (SIC 36) is presented,

8SIC Manual, p. xi.
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I+t it an example of the manner in which the review for a 2-digit
SIC group can lead to the determination that the returns from the
sample adequately represent the industry.

Contract Construction -- SIC 15, 16, 17

The Contract Construction industry was incliuded among the
industries selected for study because of highly questionable data
obtained on a key occupation, Carpenter, This led to an across-
the-board analysis of

SIC 15 - Bullding Construction -- General Contractors

SIC 16 -~ Construction other than Building Construction ~--
‘General Contractors

SIC 17 - Special Trade Contractors

In general, Groups 15 and 16 offered few problems, since both
groups are relatively homogeneous., Yet, in dealing with data obtain-
ed from such a sample, it must be remembered that there 1s variation
in the work force of most general contractors because of seasonal
factors which are well known, and also because of the contractual
nature of their business, Many contractors speclalize in certain .
segments of the industry and subcontract for all other operations
such as carpentry, bricklaying, and excavating. Some firms having
manage:rrial and clerical staffs but no laborers or craftsmen are
atypical, However, since they can be readily identified, adjJust-
ments can ve made in the sample to minimize their effect on the
final results,

In contrast to SIC 15 and 16, SIC 17 creates problems that can
only be overcome by using alternate methods of obtaining cccupational
data, This group covers a number of speclalizations., Therefore, a
sampling in proportion to each specialization must be made in order
to develop accurate estimates of the total universe of individuals
employed in the group. Application of a single expansion factor to
the entire group leads to inaccuraciles because of the range of
specializations and the unrelated occupational patterns found in
each area of speclalization., A brief analysis of the problems
encountered in this group follows,

Major SIC Group 17, Special Trade Contractors, consists of
elight 3-digit trade groupings and a single mliscellaneous group.
Six of the eight were represented on the Employer Needs Survey
questionnaire by corresponding occupational titles, The coded -
groups and occupations used were as follows:
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SIC ‘ NCCUPATION

CODE TYPE OF CONTRACTOR OCCUPATION CODE
171 Plumbing and Heating Plun:ber 862,381
Steamfitter 862,381
172 Painting, Paper Hanging,
and Decorating Painter 840,781
173 Electrical Work Electrician 824,281
174 Masonry Stone Work. Tile
Setting and Plastering Bricklayer 861,381
Plasterer 842,781
175 Carpentering and Floor Work Carpenter 860.781
Floor Layer 864,781
176 Roof and Sheet Metal Worker Roofer . 866,381
Sheet Metal Worker 804,281
177 Concrete Work Cement Finisher 844,844
178 Water Well Drilling None
179 Miscellaneous None

While the survey questionnaire contained occupational titles
representing nearly all of these 3-digilt groups, the response rate
varied between them and, therefore, limited the value of the data
considerably. Only Groups 171, 173, and 176 were represented by
employment data because employers failed to supply information on a
number of important occupations, namely, plasterer, floor layer,
roofer, painter, bricklayer, carpenter, and cement finisher, Approxi-
mately 80 percent of the responses in Major Group 17 were confined
to Group 173, Electrical Work. Current employment in the Milwaukee
SMSA for this occupation within the construction industry, as estimated
on the basis of sample returns, was calculated to be 4,182, Upon
reviewing other sources of data, such as the 1960 Census, and dis-
cussing the expanded data with the electricians' union, it became
quite clear that the figure derived from the survey could not be
valid, The electricilans! union indicated that the current filgure
would probably be only half as large. The error was the direct
result of the 2-digit SIC expansion factor,

The=2 statistical problems in occupational data based on
SIC 17 give a good indication of the magnitude and sources of error
that can occur in using the 2-digit SIC expansion technique for the
Construction industry. Further, the analysis seems to indicate that
not only is sampling difficult but in some instances impossible
because of the uneven response rate to a mail questionnaire survey.
It 1is suggested that the best way to obtain occupational employment
information for the construction trades is through communication
wilth the various labor organizations, Certainly, occupational data
obtained in this instance from the electrical workers' union ylelded
far more accurate results than the mail questionnaire survey with
regard to current employment,
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Food and Kindred Products -- SIC 20

The Food ané Klrdred Products industry was included in the
analysls of the SIC structure as it related to occupatlonal sampling
because of the broad coverage of products in the lndustry. These
very dlverse industries are classified together in the $1C only
because they manufacture edible products. The many unrelated pro-
ducts in SIC 20 Iinclude meat products; dalry nroducts; bakery pro-
ducts; canned and preserved fruits, vegetables, and sea foods; graln
mlll products; beverages, and miscellaneous food preparations and
kindred products. Under each of these broad categorles is a vast
1list of related products.

It 1s of interest that the type of error antlclpated, namely,
sirewed welghting of occupations as a result of unique cccupatlional
patterns wlthin the several food industries, dld not materialize.
Analysis revealed no evidence of sampling errors in SIC 20, It is
believed that thls resulted from the good response rate witrin each
size category by 4-digit SIC. Problems relating to SIC structure
might well have occurred if the response rate had been less adequate.

Other types of errors did surface, however, which can sexrve as
indicators to the limlts of accuracy in the results of an Employer
Needs Survey based on a mall questlonnalre. Misunderstandings con-
cerning the data asked for were potentlally serious, and 1t 1is "
possible that thls would not have been revealed except for this
speclal analysis. Some employvers apparently thought that all of
thelr personnel had to be accounted for. To accomplish thils, they
added thelr unskilled and semiskilled workers Into the nearest
appropriate skilled or semiskllled job classification on the pre-
listed occupational stub of the survey questlionnaire,

Government -- SIC 91, 92, a3

Government agencies are involved in nearly all functions per-
formed by private industry. Accordingly, the SIC Manual assigns 2a
speclal coding system to them:

The first two dlgits of the code number will ‘
be determined by the level of government oOperating
the facility (major groups are: 9l--Federal; 92--
State; 93--Iocal; and 9/--International). The
last two dlglts shown represent the indugtrlal
activity on a Major Group basis (01-89),.

9SIC Manual, p. 312,
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Preliminary analysis of PROJECT VISION Employer Needs Survey
data revealed several gross errors ln occupatlonal employment and
projectiors in the Government category. Attentlon was directed to
results from local government faclllitles because it was 1n these
that distortions were particularly obvious., The followlng examples
are presented for 1llustrative purposes, They leave no doubt that
the use of the Zz-diglt SIC structure for sampling and expanslon
wag quite unsatisfactory when applied to government agencies, The
problem was further complicated by the lack of response from such
large local government units as Mllwaukee County and several school
boards in the Mllwaukee GMSA.

The local government agencles in the Milwaukee SMSA employed
approximately 240 civil engineers at the time of the survey, as
determined from interviews and avallable city, county, and town
records, Yet, using standard expansion techniques, the survey
sampling of local government units employing more than 250 employees
resulted in an estimated 520 civll engineers to be on their payrolls,
This error is primarilys the result of expansion by 2-digit SIC rather
than by 4-digit SIC. The school systems, with thelr poor response
rate, were the chief culprits., They do not employ civil engineers,
but in the expanslon by 2-digit SIC their presence caused the
number of clvil englneers to be overestimated. The over-inflation
was also due to the fact that the Clty of Mlilwaukee had more than
five times as many clvil engineers as the next largest responding
government unit, As a result, the ratlio of civil engineers to other
municlpal workers in the sample was relatively high, This ratlo in
turn was applied to all nonresponding units with 250 or more employees,

Another occupation, structural draftsman, was affected in the
same manner. The estimated current employment for 1967 was 450,
while the actual number was approximately 170, To pursue thils
example further, the major nonrespondents, Mllwaukee County and
several school boards, employed only a few engineers and draftsmen.
However, using the standard procedure of expansion, the nonrespondents
ended up with about 400 engineers and 200 draftsmen. Again, the
error resulted from expandling the responding government units!
reported employment to the universe by 2-digit SIC rather than four.

Some of the estlmates for occupatlons such as policemen and
firefighters, which were written in by the government agencles, were
also subject to dlstortlion. Policemen were included by the
citles of Milwaukee and Port Washlngton; firemen only by Milwaukee,
The ratio of policemen to the total number of munlcipal employees
in Milwaukee was 1,750 to 9,970, or 18 percent of the employees.
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The policemen in the city of Port Washington constituted only 6
percent of the nmunlcipal workers. Consequently, when tle expansion
factors were applled, the Mllwaukee proportlon of cne policeman to
5.5 municipal workers heavlily welghted the distributlon and affected
all local governments with 250 or more employees, In all, there
were 19 local governments with payrolls ¢f 250 or more employees
and a total of 42,660 employees. Replieg were recelved from four,
employing 11,180, Therefore, in such occupations as policeman,
fireman, and englineer the numbers were lncreased dlsproportionately
because the sample for them was expsnded using the base of other
clty governments as well as clty and county schools., In the expan-
slon of the sample for local governments employling 250 or more
employees, the clty of Mllwaukee represented the Mliwaukee County
government and all large school dlstricts, some of whlch employed
fireflghters and only a few of which employed any policemen. The
estimates for policemen ard firefighters currently employed in the
Mllwaukee SMSA were therefore considerably hligher than the actual
numbers employed in those occupatlons. For example, actual employ-
ment of fireflghters was approximately 1,900 at the time of the
survey -- that 1s, slightly over one-half of the estimated employ-
ment at that time of 3,240 resulting from expansiocn of the Employer
Needs Survey data. Estimated employment flgures for pollicemen were
similarly dlstorted.

In conclusion, it can be sald that employment in many occupa-
tlons was expanded disproportlonately in the government agenciles,
The expansion factors for local government, clty and county, were
half again as large as they should have been, The magnitude of
the errors in the expansion results were caused by the incluslon of
school systams in the Goverrment SIC category. The school systems
employ about one=-thlrd of all local government employees in the
Milwaukee SMSA., Si:ce the occupatlonal dlstribution in schools is
radically diffecent from that in other government agencies, most
occupations expanded to the unlverse 1ln SIC 93 were in error except
for clerical and admilnistrative occupations., Four-diglt breakouts
are the most accurate means of sampling in this industry group,
particularly when data on noninterindustry occupations such as
teachers, pollicemen, and firefighters are requested on a questlion-
nalre. For occupatlonal studles, then, samplling and expanslon of
the Government SIC groups should be by four diglts rather than two.

Electricai Machlnery, Equipment, and
Supplies Industry -- SIC 36
+he occupatlonal data obtained in the Experimental Empioyer
Needs Survey for SIC 36 offer a demonstration of an industry group

sample at the 2-dlgit SIC level whlch 1s consldered to be
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representative, This is true 1in spite of the fact that some em-
ployers in the group did not return the questionnaire, The manner
in which the analysis of the data was developed 1s presented here
to show the importance of carrying it to the 3- and 4-digit level
before the overall adequacy of & 2-digit industry group can be
fully established,

The Electrical (Goods industry was represented by approximately
30 firms out of a total of 88 in the Milwaukee SMSA, The employ-
ment in these 30 firms totaled 26,153 out of 37,019 witin th= SIC
36 group. Thus, the sample represented 70.6 percent of the total
employment, which is considered to be very respectable. However,
the response was not as representative, Only 16 firms out of the
30 in the sample respcnded, representing orly 11,230 employees or
31 percent of the total emprloyment. Yet even this smaller per-
centage can be considered quite representative if the responding
sstablishments fall within the proper SIC 3- and 4-digit codes,
Accordingly, an analiysis by activity chara-teristic of eacl: 4-digit
industry was made to determine their occupational distributicn, The
findings and conclusions follow,

1. Generally speaking, the occupations which were reported
by the SIC 36 respondents were fairly representative of
the 2-digit industry group as =2 whole,

2. Three of the SIC codes not represented in the survey were:
3623--i'elding Apparatus; 3651--Radio and TV Receiving Sets;
and 3694--Electrical Equipment for Combustion Engines.
However, they had an employment distribution which was
somewhat sgimilar to firms in 4-digit groups from which
responses were obtained: 3613--Switch Gear and Switch-
board; 3622--Industrial Countrols; 3634--Electrical
Housewares; and 3679--Electronic Compcnents, n.e.c., The
firms that responded represented 44 percent of the total
employment in all seven of these classes,

3. There was only one establishment in SIC 3639-~Household
Appliances, n.e.c., This establishment, with 2 percent
‘of the SIC 36 employment, did not respond. However, the
occupations in this firm were at skill levels lower than
those covered in the survey.

4, Of the remaining SIC 36 groups from which no representa-
tion was obtained, each was found to have less than one-
half of one percent of total SIC 36 employment in the
Milwaukee area,
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Additlonal analysis demonstrated that there were no major
effects on the occupational distribution 1iin the survey because
of the nonresponding employers. Several employers engaged in the
production of electronlc equipment did not reply. As a result,
several occupztions were under-represented, mainly engilneers and .
englneering technlclans, However, since it ls possible to ldentify
occupatlions pecullar to a company and to ldentlfy a company with an
unusually large number of people in certain occupations, adjust-
ments can be made relatively easily., Although there was no repre- )
sentation from several 4-~digit industries, occupations peculiar to
those industrles were not on the prellsted occupational stubs, and
most of these industries had only a tiny percentage of total SIC 36
employment in the area. Therefore, in thls survey a sample by
2-digit groups proved adequate for industry 36,

2., Critical Appraisal of SIC Structure as
a Base for Occupational Sampling

Uver and above the specific problemc encountered in selected
industry groups, PROJECT VISION's critical appralsal of the SIC
structure as a tool for sampling occupations in a labor market area
brought to light the need for a full discussion of certain fundamental
difficultles which were found to interfere with the development o
homogeneous occupatlional grouplings suiltable for study and educational
programming purposes, Although these cannot te treated extenslvely
in thils report, it is hoped that calling attentlion to them here may
lead to further research and practlcal solutions to some,

Problems Can Exlst Even at the 4-~Digit SIC ILevel

Major Industry Group 25, Furniture and Fixtures, 1s an example of
a classificatlion in which establishments are coded by product regard-
less of manufacturing activitles or material used, As a result, it
comblnes woodworking, metalworking, plactic fabricating, and up-
holstering activitlies, Thls contlnues to be true in the 3-digilt
breakdowns, Most of the 4-diglt groups divide into woodworking or
metalworklng units, but not all_ of them do. Group 2531, Public
Bulldling and Related Furniture,lo for example, combines into one

1051¢ Manual Definition of Public Bullding and Related Furniture:

"Establishments primarily engaged in manufacturing furniture for
schools, theaters, assembly halls, churches, and llbraries, Establlish-
ments primarily engaged in manufacturlng seats for publlc conveyances,
as well as seats for automoblles and alrcraft, are included 1ln this
industry., Establlishments primarily engaged in manufacturing stone
furniture are classified in Industry 3281, and concrete furniture in
Industry 3272," p. 81.
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category varilous types of manufacture with dissimilar occupation-
al patterns.

Also at the 4-digit level in major group 25, some firms which
rightly are classified in 4-diglt groups which pertain to wood
products have occupational patterns similar to those classified
under some of the major group 24 cedes, ILumber and Wood Products,
except Furniture., Similarly, some establishments engaged in the
manufacture of metal furniture are occupationally similar to
establishmenits listed under some of the major group 34 codes,
Fabrlcated Metal Products, except Ordnance, Machinery, and Trans-
pvortation Equipment. '

Problems Inherent in the n.e.c. Category

Another characteristic of the SIC structure which results in
occupationally heterogeneous 4-diglt groups 1s the necessity of
grouplng many small, loosely related or unrelated economic activi-
tles into a single "miscellaneous" or n.e.c. (not elsewhere classi-
fied) category. Such categories invariably contair establishments
wilth dissimilar occupational patterns which, therefore, do not lend
themnelves to sampling.

Problems of Dispersal of Occupationally
Alike Establishments

The economlc orientation of the SIC classification not only
grovos occupationally dissimilar activities, but also tends to dis-
per e establishments which are similar in occupation composition

&.01g many SIC groups. The examples of division of woodworking shops

between maJor group 24 and major grcup 25 codes have already been
noted. Another illustration covers the difficulties involved in
the occupational patterns of gear manufacturing industries. Occu-
pations in Jobbing gear shops are quite similar, but such Jobbers
recelve SIC classifications according to the end product in which
the majJority of theilr gears will be used. Consequently, gear shops
may be divided between SIC codes 3566, 3714, 3721, or 3751, depend-
ing upon whether the gears will be sold to machinery, automobile,
motorcycle, or alrcraft manufacturers.

Problems Relating to Composite Establishments

In addition to problems arising from the economic orientation
of the SIC, there is a difficulty not directly related to the
structure of the SIC. This involves the fact that many establish~
ments are composltes engaged in several industrial actlvities,

-57-

AT QY B S ——

r 7 g Vi, T S I o I Rl e ey, o= e S



Ideally, such establishments in reporting thelr employment to the
Wisconsin Unemployment Compensatlon Division, should break down
their employment figures by activity ‘or product, If this 1ls done,
Unemployment Compensation compllations will show employment of such
establlishments in several SIC categories, reflecting the various
actlvitles in which they are engaged. In the Mlilwaukee SMSA, how-
ever, establlshments seldom make this type of employment breakdown,
Most establlshments simply llst all employees under the industrial
actlvlity having the greatest dollar value of production or service
rendered, As a result, many SIC categories include a considerable
number of workers who are not actually engaged in activities of
that category. For example, one large composite corporation lists
all employment under combustion engine manufacturlng, SIC 3519,
which is its largest single division but has less than 50 percent
of its production., This company is also the largest producer of
locks 1n the area. Thus, a study of hardware or lock manufactur-
ing (SIC 3429) using the SIC listings would omit this company,

By the same token, an occupational study of combustion engine manu-
facturing, using SIC code 3519, .would show that Industry including
many occupatlons, such as lock assemblers, which in reallty are
not used in combustion englne manufacture,

3. Concluslons and Recommendatlions

Most of the difficulties encountered by using the SIC structure
as a system for gathering and presenting occupatlional informatlon
arise not from the nature of its structure but from the way it is
used., It 1s obvliously risky to apply any system to purposes other
than those for which it was desligned.” In thls case, the criteria
for classificatlion used by the SIC is excellent for economic studles
but largely irrelevant for occupational studles., Too often, how-
ever, there is a tendency to use the SIC as a "bible" for every
purpose, and to assume that all establishments llisted in a glven
category have the approprlate degree of homogenelty, regardless of
the nature of the informatlion to be gathered or presented.

The findings of PROJECT VISION lndlcate that the present SIC
structure can be used to study and present some occupations which
are found to be falrly evenly distributed throughout the economy,
such as clerical and some adminlatrative occupatlons., In such
cases, sampling or response errors are minor and offsetting factors
are present, Real problems occur, however, when SIC groups are used
for occupations llmited to some segments of industry and unevenly
distributed in a labhor market area. Here, the SIC categories
which group together establishments with dissimlilar occupational
patterns make sampling difficult and vulnerable to response errors.
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This results in significant distortions in the universe as
finally estimated,

Any saggestions that a traditlonal method of operatlion is
not entlrely adequate can meet wilith resistance, especlally when
thls 1s done without presentatlon of alternate methods. Fortun-
ately, it 1s possible to offer these other approaches to this
problem for consideration:

a, As mentlioned above, some occupations can be
sampled using employment data organized accord-
ing to the existing SIC structure., These are
Interindustry occupatlions evenly distributed
throughout the economy. An occupatlonal analyst
can ldentify such occupations by analyzing avall-
able sources of occupational Informatlion such as
returns from local Area Skill Surveys, local ES
office reports, the BLS Occupation-by-Industry
Matrix, and local ES office intelligence (a rich
source of data, often not fully utilized).

b. In SMSA areas with populatlions of about 150,000
the industries of an area are usually so well
known that tralned and experlienced people at the
local Employment Service office level are able to
group the establishments in categories in which
all firms wlll have simllar occupatlonal patterns,
and identlify those whilch are unique and therefore
should not be a part of any sample, These in-
dividuals wlll also be able to ldentify those flrms
engaged 1n multiple activitles requiring a distri-
bution of employment into varlous sampling groups.
Studles in such areas, therefore, might best be
conducted locally, wlth local experts permitted to
disregard exlsting classificatlion systems and use
their own inltlative,

c. In larger SMSA areas, the problem becomes more
difficult, In large SMSA's, such as those with
one mlillion population, studles can be made by con-
sulting business and manufacturing associatilons,
classifled telephone directories, and local Employ-
ment Service office employer records, In additlon,
local Employment Service office intelligence can be
used to ldentlfy establishments engaged in any
Industrial activity under study and modify the
Unemployment Compensatlon Division's listings of
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employment in establishments by SIC codes to
form more adequate sampling groups. Thls was
done experimentally by PROJECT VISION in an
Industry study of the Metal Casting Industry
(see Chapter V), Tt took only a few hours to
complle 1llsts of establlishments according tc
actlvity and simllar occupational patterns
rather than to end product, and to identify
establishments whlch had captive operations,
The intensive study which followed conflrmed
the accuracy of the lists so complled, It
‘must be recognized, however, that this was
done by an occupatlonal analyst who was famlllar
wilth the industrial complex under study.

d, The very large metropolltan areas such as lLos
Angeles, Chicago, New York or Philadelphia
present greater prohlems, It is unlikely that
local Employment Service offlce Iintelllgence in
such areas has sufflclent knowledge of the entire
economic complex to cope with them, There 1s a
definite need under such cilrcumstances for more
research leading to the development of an Iindus-
trlal classiflication system which would group
establishments by activitles rather than by end
product or result of servlice rendered, Establlsh-
ments grouped by such crlterlia would have greater
similority in occupational composition,

It may be argued that avallable data are always presented by

SIC codes and that, therefore, they must be used 1n their present
form, However, thls does not take into account what could be done.
The SIC system has a degree of flexlibllity which permits conver-
sion tables, easlly handled by computer, to translate data into
other systems., One or more dligits can be added to regular SIC
codes in order to obtaln a breakdcocwn of data to meet a special
purpose, It 1s of interest to note here that the U.S., Department
of Commerce, Iin 1ts Census of Manufactures, publlishes tables of
product statistics along with the industry statistics for 4-digit
SIC groups. The product statistics are ldentified by descriptive
titles and by product codes that range up to seven diglts. These
codes include the appropriate 4-digit SIC's,

The present practice in Wisconsin is to use 4-digit SIC codes
to classify manufacturing firms and 3-dlglt SIC codes to classify
firms in other industries, This arrangement results in classifi-
catlon by industrial actlivity without reference to occupational
patterns, Lists of establishments by SIC code are printed for
use by the Unemployment Compensatlon Division cf the Wisconsin
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Department of Industry, Labor and Human Relations. For

purposes of uniformity, these deslgnatlions are used by other
offlclal agencles as well, and it is possible to Introduce cer-
taln variations to meet particular purposes. When gathzring
occupational information, it 1s possible to assign the additional
dliglts used by the U.,S, Department of Commerce to SIC designations
in areas where the regular 3- or 4-digit 1listing does not produce
occupationally similar groupings. Such expanded data might then
be used to produce llists of establishments arranged in a pattern
more adaptable to occupational studies.

The problem of composite corporatlons can be solved by re-
questing overall breakdowns of employment by division or activity
in the course of any survey or study. Samples could then be ad-
justed accordingly. In fact, Wisconsin Unemployment Compensation
listings already do lnclude more than one SIC code for some esta-
blishments, although this is limlted to a few of the largest
Milwaukee flrms,

Thus, whlle at present there is no system for sampling occu-
pational information other than the traditlonal application of
the SIC, this does not mean that a more flexible and appropriate
system could not be developed.,

Reasons for Employers' Fallure to Respond
tc Employer Needs Survey Questionnaire

The validlty achieved by a labor needs survey ln providing
projecticns of employment ls dependent on both the accuracy of
the responses and the number ¢f responses received, In order to
evaluate the important factors, PROJECT VISION undertook to approach
both responding and nonresponding employers to determlne the
effects of certaln problem areas on the accuracy achieved by such
a survey. Thls section pertalins to those employers who dld not
respond to the Milwaukee Experlimental Employer Needs Survey and
the reasons for thelr nonresponse, The analysis i1s based on the
results of structured interviews with a limlted selection of
nonrespondents and a follow-up mall survey of 285 additional
nonrespondents,

During the month of December 1967, PROJECT VISION represen-
tatives interviewed 40 nonresponding employers in the Milwaukee
SMSA. This was approximately four months after the Needs Survey
questionnaire was malled to the employers. Employers were .
selected to represent all SIC groups containing a large skilled
work force and limited rates of response. In additlon, insofar as
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possible, employers were selected whose buslnesses were considered

to be typlcal of their SIC groups in the Milwaukee SMSA, A break-

down of vislits to nonrespondents by major SIC group and number of .
employees 1s glven in Table 5 as follows:

TABLE 5,--Number of Employees in 40 Nonresponding
Firms Interviewed and Number of Employees
by MaJjor SIC Industry Group

Number Number of Flrms by Number of
of Number of Employees Employees
MAJOR SIC INDUSTRY Firms 1000 in Firms
GROUP Inter- or 500- 100~ 50- Inter-
viewed more 999 499 99 viewed
General Bulilding Contractors 2 2 230
Heavy Constructlion Contractors 1 1 172
Food and Kindred Products 3 2 1 4,205
Rubber and Plastics Products
n.e.c. 21 12 7 2 37,532 -
Railroad Transportation 3 3 5,892
Wholesale Trade 6 2 3 2 1 10,231
Banking 1 1 588
Government 1 1 272
Totals 40 19 11 9 1 59,122

A number of hypotheses were develouped in an attempt to under-
stand employer reactlion to the survey and to characterize vhe non-
responding employers, The hypotheses can be dlvided into two
groups: those deallng wlth baslc conceptual questions lnvolving
the survey, such as the exiscence of manpower planning and the
utilizatlon of vocational educatlon as a source of trained workers;
and those dealing with problems more mechanlcal in nature relating
to the gathering of necessary ln-plant data in order to fill out
the questionnaire.
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l. Reasons Related to Manpower Planning and
Utilization of Vocational Education

During the interviews, each firm was asked: "Does your company
do manpower planning?" (see App. C, pp.C3-Cl4 for comp.ete inter-
view questionnaire.,) It had been hypothesized that a major reason
for failure to respond to the survey questionnaire was that little
manpower planning was done in the establishment and therefore the
data pertaining to future trends in the firm's employment pattern
would not be available to the employer. In addition, because the
expertise necessary to project occupational needs would probably
be lacking, a poor response or no response would probably result,

The other basic question asked was: "Does your company inform
local vocational educators of future skill needs?" The underlying
hypothesis of this inquiry was that employers may not respond because
of already existing contacts with educators, thus limiting their
interest for completing a lengthy mail questionnaire., In such
firms, communication with training institutions might at present
be quite adequate with no need for the State Employment Service %o
te a third party to an on-going relationship.

In summary, the information obtained from the employers who
were asked about the existence of manpower planning within their
establishments indicated that very few of the nonresponding employ-
ers did any manpower planning; that of the five stating that they
did such planning, only two made a serious attempt, and both of
these seemed quite dissatisfied with the manpower projections pro-
duced thus far. The following paragraph describes the plannlng
done by one of the firms interviewed:

Manufacturer with more than 1,000 employees:
Industrial Relations Manager related sales and
financial forecasts to manpower plans, Pro-
Jections are detailed by occupation for one year
and by occupational groups for five years, Pro-
Jections are made each year so that management
can anticipate areas in which problems might
arise, Such planning is used to develop training
programs, plan recruitment, and to provide con-
trol of labor costs., Each month actual employ-
ment by occupation by department is compared with
forecasts so that at the end of the year the firm
is staffed at adequate levels.

The above example is the best effort found in manpower planning;
vet even here detailed occupational projections were not attempted
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beyond one year. Thus, a lack of serlious manpower planning efforts
was characterlistic of the firms interviewed,

The other inquilry concerned utilizatlion of formal vocational
education, Employers were asked whether their firms "inform local
vocational educators of future skill needs." Nine of the 40 c¢sta-
blishments answered "yes," All but one of these nine were large
firms with at least 500 or 1,000 employees., However, the general
Impression given by these firms was that there was little interest
on thelir part in keeping the schools informed of their skill needs.
In some instances, the persons interviewed were clearly apathetic
to the ldea of regular communlcation with educators in spite of
thelr extensive use of technical level manpower, Only twc of the
nine employers were 1in touch with wvocational schools on a regular
basis., The comments made by several employers seemed to imply that
the real value of the vocational education system is its tremendous
versatlility. Employers seemed to favor the informal nature of the
present system and apparently saw 1little or no need for a perilodic
exchange of Information, From these comments it seemed evlident
that many of the establlishments that did not respond to the survey
falled to do so because an exchange of informatlon wlth vocational
educators was not thought to be altogether necessary.

2. Reasons Related to Gathering In-plant Data

The interviews were also intended to disclose more specific
reasons as to why the questionnalres were not returned. The hypo-
theses in this phase ol the study were based, in part, on employ-
ers' comments made during the pretest of the Needs Survey guestiorn-
naire as well as on problems raised by employers who responded
during the survey itself., As a result, the interviews with non-
respondents covered the followlng items:

Questionnaire design., The hypothesis was that many
employers would refuse to respond on the grounds
that the lists of occupatlonal titles and the format
of the questlonnalre were too complex and/br lengthy.

Only three representatives of the #0 establishments interviewed
stated that thls was their primary reason for not responding, These
establishments centered thelr critliclsm largely on the request for
an age and sex breakdown of current employment, Thls particular
criticism, although a reflection of questionnaire design, 1s
probably also influenced by cost considerations, Consequently,

this hypotheslis concerning the overall questlionnalre design dld not
appear to be of significance in determining the degree of response
to the area Needs Survey, Nevertheless, possible defects in
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questlonnaire deslgn are clearly implled in the problems identifled
in the two followlng items, Each of these defects 1s Jjudgzed to be
so significant that they are discussed separately.

Difflculty in maklng projections., This hypothesls
stated that nonresponse to the area Needs Survey
was the result of difficultles experienced by em-
ployers 1in making long-range manpower utlllzation
projections,

It became evident during the pretest in the planning stage of
PROJECT VISION that employers had serious reservations about thelr
abllity to make 3- and 5-year employee-needs projectlons for specific
occupatlons, It could be expected, therefore, that this difflculty
might well be the most commonly stated reason for nonresponse,

Of 40 employers interviewed, 12 stated that this was their
primary reason for not responding to the survey. Often, these diffi-
cultles were exhlblted as lack of confldence 1ln the accuracy of
their projections. A major factor in their lack of confidence was
the period of time over whilch the projectlons were to extend,
Several employers asserted that 1f asked to make such projections
over a shorter time interval, they would be more likely to cooperate.
The probable explanation for thls preference 1s the exlistence of a
number of other types of projectlions for plant activitles made for
shorter time intervals., Most employers prefer to make an occupa-
tlonal projJectlion for one year since thls colncides with the usual
sales and production forecast period, As a result of this inquiry,
1t must be recognized that forward projectlons of as much as three
and five years were an important factor in an employer's reluctance
to answer the original questionnaire.

Too cosbtly, too *ime-consuming. This hypothesis
specifled that time and costs invclved in completlng
PROJECT VISION's questlonnaire were related factors
limiting response,

During the pretest perlod a numker of employers had suggested
that the data belng considered for inclusion on the questilonnaire
would be too costly for thelr firm to assemble. In this follow-up
of the actual survey, 12 of 40 employers interviewed gave this as
thelr major reason for not responding to the area Needs Survey.

It should be pointed out also that nearly all of the employers who
clted difficulty in making manpower projectlons as thelr primary
reason for nonresponse listed the costs involved as a secondary
reason, Thus, conslderation of cost and time expendlitures wes-
assoclated particularly wlth the task of determlning manpower pro-
jections, In summary, it seems likely that for 24 of the 40
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employers Interviewed thelr fallure to respond was based on the
fact that the time and costs which would be incurred Lo prepare

the required projectlons could not be Justifled. It 18 hoped

that as the concept of manpower planning recelves lncreased empha-
sis in the future, this type of diffilculty will come to have a less
restrictive effect on employer response patterns,

Company policy on answerling questionnalre
Confidentilal nature of data requested
Company policy on releasing Information to WSES

This hypothesls stated that employers did not
respond to the questionnaire because of company
pollicies governing release of informatlion to an

utsider,

The followlng reasons had already been expressed by some em-
ploycrs prior to the nonresponse study as lmportant factors for not
answering the questionnaire: ’

It was company policy not to answer questionnaires
unless requlred to do so by law.

The confidential nature of the information being re- v
guested. would make them unwilling to respond.

It was suggested by an economlst worklng on a related
project that some employers would not be willing to re-
lease employment figures to WSES, but that they would
probably be wllling to release them to the school
authoritiles, .

When the formal follow-up lnterviews were held, little evlidence
accrued to support this hypothesis. Only three of the 40 employers
cited any one of the above reasons as thelr explanation for not
responding to the survey. One of the three stated that this type
of informatlon was confidential, and the other two revealed that

it was company policy not to respo:d to questionnaires not re-
quired by law. Thus, only three of the 40 employers in the post-
survey had simply refused to cooperate with the PROJECT VISION
mail questionnalre survey. It should be noted that almost without
exception there was a friendly and cooperatlve attitude on the part
of employers interviewed in this follow-up study.

In additlon to the preceding hypothesis, two other factors
deserve emphasls because they were commented on frequently during
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interviews, The comments Indicated that employers felt that the
information requested was not applicable to them and, likewlse,
that the collection of the data requested would be extremely diffi-
cult because of the structure of their organlzatlion, Each of
these reasons was clted by five employers as an lmportant reason
for nonresponse, aspparently these factors entered into the think-
ing of other nonrespondents as well even 1f they dld not appear as
decisive factors, However, of partlcular interest as a result of
thls analysls is the bellef by PROJECT VISION that these employers
seemed to be saying that the relevance of the questilonnalre, and
hence its applicability to them, 1is really dependent on the extent
to which company policy allows for the utillzation of vocationally
trained individuals., It becomes self-evident that the value of
vocatlonal education is all but eliminated if tne flrms employ
large numbers of unskllled workers or if restrictlons placed on the
level at which persons may enter into employment with the firm
negate vocatlonal education preparation.

3. Conclusilons

The exploration of reasons for emgloyers' inactlvity in regard
to the Experimental Employer Needs Survey emphaslized the importance
of several factors -- cost, time, dlfficulty in provliding certaln.
data (particularly long-range occupational needs proJections), and
inability to see the relevance of the survey results ~- in limlting
the response. These Iintervliews wlth nonrespondents lead to the
general conclusion that the task of making occupatlonal projectilons
is an extremely difficult and time-consuming venture and that most
personnel managers, especlally those 1n large plants, have nelther
the time nor the expertise to tackle such a Job. The matter of
expertise 1s, quite often, a reflection of the time factor because
the persons maklng the projections find it necessary to discuss the
projections with various department heads in order to ensure the
greatest possible degree of accuracy. Thus, valuable supervisory
time must be counted in the cost. These intervliews 1indicated,
further, that few of the nonresponding rirms inform vocational
educators of future skilll needs, and fewer still have attempted
manpower planning.

SPECIAL FOLLOW-UP SURVEY OF SELECTED EMPLOYERS

An additional number of nonrespondents were the subject of a
follow~up mail survey designed to solicit additional information
on marpower planning, recruitment, and the employment of vocational
education graduates., Information obtzined in the nonresponse inter-
view study and from unsolicited letters from nonrespondents had led

-67-

T



to the bellef that further inquiry into these particular areas
would result in greater insight into employers! attiltudes about
the Employer Needs Survey. A brief questionnaire (App. D, p. D3)
was malled to 285 nonresponding firms, ranging in size from 50

to more than 500 employees. These establishments comprised nearly
one-half of the 583 which had not responded to the original ques-
tionnaires, Table 6 glves the distribution by size and major SIC
Industry group of all establishments lncluded in this mall survey
and of the 147 establishments that answered.

TABLE 6,--Number of Establishments Included in Follow-up
Mall Survey and Number Responding by Major SIC
Industry Group and Size of Esgtablishment

‘No. of Establlsh-

Major SIC Number of Employees ments Surveyed
Industry SIC 50-100 101-150 151-300 301-500 Percent
Group Code T R T R T R T R T R Respond-
ing

Construction 15-17 4 2 5 3 7 4 1 1 17 10 58.8

Manufacturing 19-39 9 5 36 17 47 28 22 10 114 60 52,6

Utilities _ L4o-49 4 3 10 6 7 4 1 1 22 14 63.6

Wholesale &

retall trade 50-59 25 8 25 11 13. 6 6 3 69 28 40,6

Finance 60-67 6 4 5 3 8 4 2 2 21 13 61.9

Service 70-89 9 5 19 10 11 5 3 2 42 22 52,4
Total 57 27 100 50 93 51 35 19 285 147 5I.6

T: Total number of firms included in follow-up mall survey,
R: Firms responding to follow-up questlionnalre,

External and Internal Labor Market Conditions

Through thls follow-up mall survey, an effort was made to
eXxamine the relationshlp of the following four conditions to an
employer's abllity and willingness to respond to a mall Employer
Needs Survey:
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l. An employer's overall labor market and recrulting
actlvity.

2, The existence of sklll shortage conditions within
the labor market and the firm,

3. The utlllization of avallable vocational school
graduates to allevlate such skill shortages.

L4, The effect of union shop conditions on the number
and type of "port-of-entry" positions (the hiring-
in Jobs) and the necessary relationships to 0JT
programs,

1. External Labor Market Conditions

The influence of the external conditions (Nos. 1-3 above) had
become apparent during Interviews with many of the large employers
who had responded to the Employer Needs Survey. As a result, it
was hypothesized that employers who answered affirmatively when
questloned regarding external labor market conditlons could also be
expected to respond to a local mail sklll survey. These were the
employers who were active in the labor market, had experilenced a
skill shortage, and who utllized vocatlonal school graduates.
Therefore, since the employers included in the follow-up mall survey
had not responded to the Employer Needs Survey, 1t might be assumed
that the opposlte of the above conditlons would be true for thelr
firms, namely, that they were ~ot active 1in the labor market, that
they had not experlienced a skill shortage, and that they had not
utlllzed vocatlonal school graduates,

When the results of the follow-up mall survey were analyzed,
the most surprilising finding occurred in connection with the factor
of the existence of skill shortages. Of the 147 employers who
answered the follow-up survey, T4 percent replied they had exper-
lenced skill shortages ln recent years. This percentage seemed
extremely large, especlally since the initlal Employer Needs Survey
guestionnaire had been accompanled by a letter which emphasized
the problem of skill shortages. The letter began:

Do you know where you are golng to obtain skilled
workers in the next five years? This same uncertainty
also confronts hundreds of other local employers .,
In order to help executives facing this problem, a
speclal study of manpower needs . . .

There could be llttle doubt as to the intent of the Employer Needs
Survey. In splte of this, a large percentage of nonresponding
employers were faced with a crucial shortage situatlion., What
efforts had they made to alleviate thelr labor shortage problem?

In the mail follow-up, employers with skilled labor shortages
were asked to check thelr use of selected recruitment methods.
m931e 7 lists thelr responses in crder of preference:
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TABLE T7,--Proportion of 109 Employers Using
Selected Recrultment Methods*

Type of Recrulitment Percentage of Employers
Method Used Using Recrultment Method

Newspaper advertlsements 93

Employment agenciles . 59

Recrultment outside of area 38

Company training programs 38

Government and other agency
training programs ) 16

*

. Of the 147 respondents to the follow-up question-
nalre, 109 employers indicated the type of recruitment used.
Percentages are not additlve since some employers used more
than one method.

The employers' recrulting preferences are not really surprilsing.
However, the fact that only 16 percent of the firms indicated govern-
ment financed and other types of tralning programs as one means of
alleviating sklll shortages did ralse some doubt as to the relia-
bility of the response to this section. It can only be concluded
that some factors other than the shortage of workers must play a
declsive role 1in influencing an employer's declsion to respond to an
Area Skill Survey.

A more general area of Investigation involved the employers!
overall labor market and recrulting activity,. It was hoped that it
could lead to some Jjudgment as to how actlve & role the nonrespond-
ing employers assumed 1in respect to labor market conditions. There-
fore, in the follow-up mall survey, each employer was asked whether
he had at any time "attempted to determine the availability of
skilled or semiskilled workers in the local labor market." A total
of 60 of the 147 employers, or 41 percent, answered "yes." Since
1t was assumed that an afflrmative answer to this question implied
an active role 1n the labor market, 1t was somewhat surprising to
find so many "yes" answers among employers who had not responded to
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the Employer Needs Survey. In an effort to confirm these answers,
the recruitment methods used by those who answered "yes" (supposedly,
the active employers) were compared with those who answered "no"
(supposedly, the inactive employers). Since recrultment involves
activity in the labor market, it was antliclpated that the recrult-
methods used by the two types of employers would vary. The
following table shows the percentage of employers using each of
several methods to allevliate their skill shortages:

TABLE 8.--Percentage Distribution of Active and Inactive
Employers Uslng Each Type of Recrultment Method

Active Inactive
Employers Employers

Type of Recrultment Method Percent Percent
Recrultment outside the Mllwaukee area 4] 26
Recrultment through employment agenciles 66 40
Use of newspaper advertisements 82 92
Training programs,financed by company 36 36
Training programs flnanced by government 24 22

Note: Percentages are not additive since employers were en-
couraged to check all methods used, A total of 109
employers answered these questions; 60 were in the
Active group; 49 were in the Inactive group.

In comparison with the inactlve group, the employers considered
to be actlve in the labor market did show a greater tendency to use
‘more aggresslive recruitment methods. The relatively larger percentages
who did outside recruiting and used employment agencies, and the some-
what smaller percentage using newspaper advertisements to meet man-
power needs demonstrate thls, These variations tended to conflirm the
evidence that a sizable number of nonrespondents were actlive in the
labor market., Apparently, then, their decision not to respond to the
mall Employer Needs Survey was based on other factors., This finding
was contrary to the hypothesls concerning the influence of external
labor market condltions on nonresponse,
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The third condition listed under external labor market involved
the utilization of vocational schools by area employers, Use of
such facilities was defined as the hiring of graduates and the com-
municating of future skill needs to vocational educators. In the
mall follow-up survey, the following relevant questlons were asked:

In the last year, have you hilred

Graduates of the Milwaukee School of Engineers (MSOE)?
Graduates of Milwaukee, Vocatlonal, Technlcal, and
Adult Schools?

In the last year have you been in touch wlth the Milwaukee
area vocatlonal schools about your tralning needs?

It had been hypothesized that firms utlilizing vocatlonal schools
would be more likely to cooperate in an Area Skill Survey. Of 147
employers responding to the mail follow-up, 57 of them, or 39 per-
cent, stated they hired vocational school graduates; 42 employers,
or 28 percent, sald they had been in touch wilth the vocational
schools. Significantly, only 28 employers (19 percent) answered
both questions affirmatively. This figure 1is perhaps the best
measure of the extent to which this group of employers utilizes
vocational schools. ©o

The above findings indicate that, in spite of exlsting tight
labor market cenditions, few of the nonresponding employers made
extensive use of vocatlonal institutlons. The reasons for thils
were explored by asking employers who did not hire vocational school
graduates to check one of the followlng reasons for not doing so:

No tralining is offered for your sklll needs.
Company was not hiring last year,

Company training satisfled skill needs.,
Sk1ll needs satlsfled by another source,

WP

Employers checked Numbers 1 and 3 most often. These two reasons may
be complementary since, 1f no instiltutlonal tralning were offered,
employers would satlsfy thelr skill needs with thelr own in-plant
tralning. However, 1in only a few cases dld the same employer check
both reasons, indlcating that company training was not simply a
response to the lack of appropriate instlitutlional tralning.




2, The Internal Labor Market

As an afminlstrative unit within an organization, the internal
labor market has a set of institutional rules which delilneate 1ts
boundaries and lts structure. Such rules must also have tignifi-
cant influence on factors involved in a response or nonresponse to
a mail skill survey questlonnalire. The aspect of the internal
labor market which bears on the response to an Area Skill Survey is
the manner of employee admission to the internal market (see
Condition No, 4, p. 69).

Admlisslion to the internal labor market 1s based upon the
exlstence of one or more "ports-of-entry" and the possession by the
appllicant of certain qualifications or selection criterla which are
usually established for entry, In turn, of course, these entry
specifications are a function of such variables as Job content,
relationship with the internal job structure, and the external avall-
abllity of skills in the labor market area, Thls structuring of the
internal labor market has fostered institutional forces which lmpinge
on its operatlion, These forces are custom, unlion crganizatlion, and
managerlal procedures, Basically, the effect such forces have on
ports-of-entry positions was the subject of lnquiry,

With this in mind, the followlng questions were included in.
the follow-up mall survey of nonrespondents:

Is entrance Into employment with your firm mainly
confined to entry at the bottom of existing
seniority units or promotion ladders (except in
the case of white-collar positions)?

If "yes," does such a policy necessitate on-the-
Job training?

Of the 147 responding employers, 87 (59 percent) said they did
adhere to a pollicy that required entry into employment with their
firm to begin at the bottom of the internal Jjob structure. The
affirmatlive responses were quite equally distrlibuted throughout the
industrial structure. Of the 87 employers, 69 also stated that

such a polilcy necessitated some form of on-the-job tralning programs,
In many instances, the on-the-job tralning programs were rather
loosely defined, However, the responses did lndicate an awtreness
on the part of many employers of the value of "work-career"
employment which encourages stronger tles to the firm,

The exlstence of policles requiring entry at the bottom of the
establishment structure and necessitating on-the-Job training programs
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could definlitely 1limit the utllizatlon of vocational schools by
employers., Thls is true even if such policles are undertaken as
a result of institutional factors (custom, union organization,
managerial procedures) rather than for reasons relating more
directly to Job content, avallability of skills, etc, Therz2fore,
these policlies are llkely to affect an employer's willingness to
respond to a mail sklll survey questlonnalire since the survey's
results may not have an apparent applicability to hls employment
siltuation.

3. Concluslons

A number of factors thought to be of significance in determin-
ing an employer's abllility and willingness to respond to the Employer
Needs Survey questionnhaire have been examined. Since thilis investi-
gation merely involved "yes" and "no" answers to a brief mail
questionnalre, the data are of course llmited. The results lndicate,
however, that certaln factors such as exlistlng labor market condi-
tions, the avallability of vocational education, or the extent to
which an employer 1s actlve in tne labor market did not necessarlly
affect the employer's declslon to cooperate in an Employer Needs
Survey. However, 1t would obvliously be helpful to investigate _
further the effect of instltutional factors within the internal labor
market in limiting the number and types of entry poslitlons., This
should provide additional insight Into the extent to whlch voca-
tional education can serve local labor needs, Further efforts
should e made to identify "ports-of-entry" positions and their
significance as they relate to "work-career" employment,

In general, the findings of the follow-up mall survey tended
to reinforce those from the interview study whlch indicated that
the most obvious factors limlting response were difficulties in
making manpower projections, and problems of cost and time Ilnvolved
in completing a complex survey questlonnaire, Certalinly, a large
number of firms whlch did not respond to the original mall questlon-
nalre were later willing to respond promptly to the follow-up
questionnaire--a brlef, short-answer form which required no man-
power projections. In view of the generally cooperative attltude
found among nonrespondents, 1t 1s possible that the problem of
nonresponse ls more a matter of inablllity to complete a complicated
skill survey questionnalre than unwlllingness, It 1s likely that
untll employers are able to project thelr manpower needs with con-
fidence and efficlency, the request for long, forward manpower
projections by occupatlon will contlinue to 1limit the number who
respond, :
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Finally, both phases of the nonresponse study lndicate that
the effort to sell the skill survey as a method of gaining in-
formation for vocatlonal training programs may well fall on deaf
ears 1f those ears belong to employers whose companles have
policles which do not in reality allow for utllizatlion of voca-
tlonally tralned individuals.

FACTORS INFLUENCING RESPONDENTS' OCCUPATIONAL PROJECTIONS

The Experlmental Employer Needs Survey approach 1ls based on the
premise that selected employers in a communlty are willing and able
to make detalled occupational projectlons for thelr firms at the
request of a government agency, It 1s assumed that the average
employer will have at his fingertips informatlion not avallable
elsewhere, Furthermore, it 1s antlcipated that information col-
lected from employers ilncluded 1in such a survey wlll reflect
conditions in the local labor market area 1ln a manner to be of
potential value to local vocatlonal educators and other tralning
agencles, Obvliously, 1f this technlque proved to be feasible and
reliable, it would provide a useful method for estimating future
local area manpower needs ln selected occupations,

Baslc to the acceptance of an Employer Needs Survey ag a
reliable tool 1s an affirmative answer or judgment as to the
average employer's ability and willingness to make long-range occu-
pational projectlons in the context of an Employer Needs Survey.
PROJECT VISION's mandate did not provide for appralsing the results
of the experimental survey at the end of the 3- and 5-year projec-
tlon period on which the estlimated future employment needs were
based, PROJECT VISION, however, dld undertake to make a judgment
based on 1ts experience 1n the conduct of the actual experilmental
survey 1in the Milwaukee SMSA and on the answers recelved ln sub-
sequent in-depth interviews with 127 of the employers who responded
to the August 1967 survey.ll It also took into account the problems,
objections, and suggestions of those persons who actually conducted
the survey, in the belief that such firsthand expertise 1s too fre-
quently bypassed in the preparation of evaluatlons of standard
methodologles,

It must be remembered that all employers included in the 1967
Experimental Employer Needs Survey recelved identical instructlons

llReliance was also placed on the results of interviews by PROJECT
VISION representatives with 40 nonresponding employers. A complete
nonresponse analysis 1s presented in the precedlng sectlon, Copies
of interview questionnaires are found in Appendix C,




and questlions with regard to occupational projectilons for 1970
and 1972.12 The relevant portlions of the survey questlonnaire
are presented below., Note that the lnstructlons include a 1list
of assumptilons to be made when determining future estimated
employment by occupation,

INSTRUCTIONS FOR PREPARING PART II OF THE MANPOWER
NEEDS SURVEY

C. Current Employment, Enter in thls column the

D, Future Employment., For each occupation enter
your estimates of the total number of workers
you will require three and flve years from now,
In making your estlmates please assume the
followling condltions:

1, Qualified workers will be available to
meet anticlpated employment demands,

2. The economic conditlons that have exlsted

for the past several years wlll continue
through 1972.

3. Sclentific and technological advances will
continue, affecting industrial production
methods, manpower requirements, and con-
sumption patterns,

4, The present day normal workweek at your firm
wlll continue through the forecast period,

5. Your current plans for plant expansion or
modernizatior. will materlallze according
to schedule,

QUESTIONNAIRE FORMAT:

CODE OCCUPATIONAL CURRENT ANTICIPATED REPLACEMENT WORKERS COMPLETING
TITLE EMPIOY- EMPILOYMENT NEEDS DURING COMPANY TRAINING IN
' MENT 1970 1972 1968 1970 1972

2 .
1 Sample instruction sheets and survey questionnaires are

found in Append;x B, 76
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Much of the commentary in the following paragraphs resulted
from extensive employer interviews and consultation with experts in
the field of labor economics in the attempt to select factors that
have bearing on the feasibl.ity of ellciting reliable occupational
projections from employers via the Experimental Employer Needs
Survey technlque,

1. Expertise of Persons Preparling the ProJections

Interviews revealed that in companies large enough to have an
organized personnel department the personnel marnager or employment
manager was usually made responslble for completing the questlion-

naire. In fact, in most cases he made the occupational proifections

himself, The data on current employment were usually filled 1in by
the clerical staff, The selection of personnel departments for
this task was natural because they have access to company-wide
personnel records and are normally assigned the task of completing
Employment Service survey questionnaires,

In filrms with 100 or more employees, when the personnel depart-
ment did not have responsibllity for completing, the questionnailre an
executlive of equal stature, such as the vice president, controller
or office manager, performed the task, In some cases, when a plant
was separated by several blocks from the adminlstrative offilce or
headquarters of the filrm, mistakes sometimes appeared in the occu-
patlonal classification of workers because the persom answering the
questlonnalre was unfamiliar with the shop. In general, however,
the expertlse of the person selected to complete the form was
thought to be adequate for the large firms. In smaller companies
not having personnel departments, the president, vice president,
controller or offlce manager performed the task, In a very few
instances a clerk-typist dld the entire job,

Thus, it 1s generally the personnel expert in the large firm
or a top executive in the smaller firm who has the responsibility
- for making occupatlonal projections, Moreover, it 1ls of interest
that nearly 60 percent of the 94 large employersl3 interviewed had
consulted department heads in the process of preparing their pro-
Jections., In some cases a top management meeting was held, In
general, then, the task of making manpower projectlions was per-

formed by upper echelon persons. It can be stated with assurance
that the problems encountered in making proJections were not
related to the caliber of the persons who undertook their
preparation,

13Representing firms with 160 or more employees,
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2. Relevant ®actors Considered by Firms in Preparing
the Occupatlonal Projectlons

Many of the 127 respondents in this special interview study
stated that they consldered new technology in answering tae August
1967 maill questionnaire. In contrast, among nonresponding firms;
a number of representatives of technologlcally advanced companles
mentioned that they did not have access to new technologlcal
developments at the time the survey form was received., As a result,
PROJECT VISION received the impression that very advanced new pro-
ducts were not considered as a factor in the future estimates of
employment, but that ordinary lmprovements in products and changes
in manufacturing procedures seemed to be known to the respondents
and were taken into account, Thls varlatlon is understandable and
can be expected in any survey of this nature.

The degree to which changlng technology or work in process was
consldered ls, however, somewhat open to questlon, Although the
vast majority of employers (95 percent of 127 respondents) or
thelr representatives sald they considered these factors, a number
mentioned that their jobs rarely took them to the shop. In fact,
c.ue employment manager sald he was amazed to see a whole row of new
machlnes in the shop when preparing the report even though the
machines had been installed the previous year, (Incidentally, he
was quite confident of his abllity to make occupational projections,)

In conclusion, it can be presumed that most employers answer-
ing Employer Needs Surveys wilill attempt to consider relevant factors
‘affecting future skills. However, the validity of their projections
¢can only be determined later on the basis of the firm's actual employ-
ment at the end of the projection period. (At that time the effect
of factors beyond the employer's control, such as the economic ‘
situ?tion that prevalled during the forecast period, must be allowed
for.

3. Manpower Planning in Relation to
Qccupatlional Projections

Manpower planning applles the process of organlzatlon planning
to the preparation and employment of human resources for productive
purposes, At the corporate level, it is the process by which a firm
conducts advanced recrultment and puts into operation training pro-
grams, retirement, promotional and other manpower policles, for the
most part based on some type of manpower forecast., Because manpower
planning must be integrated with overall organizational plans, it is
in essence a management-directed, company-wide activity. Organiza-
tlonal components and staff departments are expected to formulate
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and Iimplement thelr &ndividual plans so that they harmonize wlth
the corporate plan.l

Extent of flanning

For some tlme now, lnterest has been centered on the extent
to which the average firm 1s Involved in manpower planning. Many
State Employment Service personnel meetling with employers have
maintained that few do such planning; others think it more preval-
ent. An appraizal of the adequacy of the hugust 1967 survey must
take into account the effect which this type of planning would have
on the projections of employer needs determined from that survey.

Analysts for PROJECT VISION were aware of the negative findings
that appeared in an article in July 1961 by Robert Ferber and
others, "Employers' Forecasts of Manpower: An Interview Study."1°
Also of particular interest was a 1967 study on manpower planning
in Milwaukee by Richard Perlman. He concluded:

Current manpower forecasts conducted by Mil-
waukee firms provide 1little help to agencles col-
lecting forecasting data on firms to include in a
sample of forecasters, Further they do not follow
a pattern of procedures leadlng to accurate fore-
casting that can be recommended for use by other
firms and areas,l

As a result of the above opinlons, 1t was declded to attempt
to learn how employers engaged in any kind of manpower planning
for technlcal, skilled, and semiskllled occupations reacted to
PROJECT VISION's Experimental Employer Needs Survey. Every
employer Ilnterviewed 1n the follow-up study of respondents was

lLLFJ:'ank H. Cassell, "Manpower Planning: The Basic Policies,"
Personnel (Nov./Dec. 1965), 42, pp. 55-61.

15Robert Ferber, Nai-Ruenn Chen,; and Fadll Zuwaylif, "Employers!
Forecasts of Manpower: An Interview Study," J. of Business (July
1961), 387-395. '

l6Richard Perlman, Assessing the Extent of Manpower Fore-
casting Among Milwaukee Firms (Center for Studies in Vocatilonal
and Technical Education, University of Wisconsin, March 1969),
p. 41.
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asked whether hils firm dld manpower plani..ng and, 1f so, to answer
seven questions on hls planning efforts. Although the chlef con-
cern was not with hls planning for top management positions, which
1s stressed ln some large corporations, the rationale gliven for
executlve manpower planning and 1lts Iimplications for planning for
technical, skilled, and semlskllled occupations wes found to be

of interest (see Interview Questionnaire,App. C, pp. C5-C6).

Representatives of 127 firms responding to the August 1967
survey were 1nter¥%ewed, 21 of whilch were found to have a manpower
planning program, Table 9 (p. 81) provides a profile of these
21 responding flirms, It i1s noted that some of them failed to
supply data on proJections even though they engaged in manpower
planning.

The intervliews establlished that manpower planning undertaken
in the Milwaukee SMSA in the winter of 1967 did not provide the
hoped-for basls for long-range projJections., FPFurthermore, in
response to questlons regarding confidence in thelr projectlons,
only two employers were confldent of forward estlmates beyond one
year, In fact, most employers did not plan in detail beyond one
year; even the few who did had little confidence in theilr efforts,

Varlous reasons were glven for thls skepticlsm, Some polnted
to changlng sales forecasts and projJected product mix as reasons
for unrellable results; others mentloned climate, technological
change, etc, No pattern was found to characterlze the type of
firm dolng manpower planning, although in general such firms
seemed tc¢ have progressive personnel management pollcles., Many
technologlcally advanced firms were found to plan ahead to meet
manpower requirements, Some firms had tried such planning and
had abandoned i1t, Little anxliety was noticed concerning the skill
shortages a flrm may have experlenced; 1t was rationallzed that the
personnel department was not to blame 1f labor shortages developed
because sales forecasts had changed unpredictably,

It was found that firms who did manpower planning spent consid-
erable time in the undertaking because to obtaln reasonable results

17This proportion, 16.5 percent, was not apprecilatly higher
than that found among the 40 nonrespondents interviewed in a sep-
arate follow-up study. In that group five, or 12,5 percent, did
some planning. .
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all planning functions -- sales, engineering, financial, manpower --
had to be coordinated into one package. However, in the view of
those interviewed, few had attained the degree of accuracy they had
been seeking,

PROJECT VISION came to the conclusion that the type of manpower
planning undertaken during 1967 and 1968 in the Milwaukee area for
nonexecutive occupations was not geared to generate data for long-
range projections for occupational skill surveys. Neither in
detail, projection period, nor scope was such planning an adequate
base upon which fo pin hope for reliable proJjections in the future.
In addition, many large manufacturing firms did not do any manpower
planning; with the many variables involved, they considered it
impossible.

Sales Forecast as a Basis for Manpower Planning

On the basis of the preceding analysis, it can be concluded that
basic data on projections received in the August 1967 Milwaukee
SMSA Experimental Employer Needs Survey was not compiled in a very
scientific manner at the source. Forewarned about this problem by
Perlman,18 responding firms in the special interview follow-up study
were asked: '"Were your projections based primarily on changes in
sales? If not, on what (if anything)?" These questions were asked
in an effort to determine to what extent the personnel department
used sales forecasts as the basis for manpower forecasts. Of the
109 employers interviewed who made projections, 88 calculated their
estimates primarily on the basis of sales forecasts, Another 28
based their projections on expected building expansion, growth in
the economy, past employment trends, increased plant capacity, or
new product lines (which in turn depend in some measure on sales
forecasts). Comments of some employers indicated a lack of enthusiasm
concerning the accuracy of forecasts based on sales forecasts. This
reaction was especially prevalent among nonrespondents in the
special interview study.

Subsequent conversations with market research personnel indi-
cated that sales forecasts beyond one year are not as detailed and
accurate as might be expected, Comments in & text for marketing
personnel by the American Management Association express their
opinions concisely:

The fact that their techniques are not scientific
is a matter of academic interest to most marketing
research practitioners., They are too busy applying
the techniques to the solution of management problems
fo have much time left for controversy over defini-
t?ons, The methods in use in marketing research

O 18p44., p. 79.
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today have met and passed the test of ' ractica-
bility. They are not "sclentific," and they do
not pretend to be, They have some advantages
and Z.imltations. They are wldely used because
they have--under the circumstances exlsting in
marketing practices todav--advantages that out-
welgh their limitations. 19

In another chapter the author describes the types and purposes of
short- and medlum-range sales forecasts:

Ir most companles, a very short-range forecast
1s required for planning production . . . . In
many companles 1t 1s merely a reflection of the
order book. In others, 1t 1s largely predicated
on current sales levels, dealers! stocks, the
companlies own inventory pollcles, seasonal factors,
and the 1like . . . .20

And further:

Another type used in many companies s the
mlddle range forecast. The exact period may
vary, but it wlll begin at least two years 1n the
future and may extend as many as five years ahead,
I have serlous doubts regarding the value and val-
1dity of this kind of forecast: I questlion whether
it 1s possible to forecast cyclical movements three
or f{lve years ahead., 1In any case, I feel that such
a forecast should have 1little detall and should be
regarded as rather tentatlive and should be used
chiefly as a basis for their timing of moves.2l

The above statements emphasize that 3- and 5-year manpower
forecasts cannot be assumed to be founded on a very sclentlflec
base, Sales forecasts for three and five years are not detalled
or accurate enough to serve as a basls for detailed occupational
projections. Manpower forecasts on ‘such a basls must be consider-
ed, therefore, more in terms of opinions rather than systematile,
scientific methodology. This, of course, does not mean that they

19E11zabeth Marting, The Marketing Jcb (American Management
Assoclation, 1961), p. 114.

201p44,, p. 150.
2lTbia.
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have no value--only that the exactness of the forecast 1s not to
be taken too seriously. Like all projectlons or forecasts, they
are of value in estimating directions and 1n averting some
mistakes in Judgment.

Employer's Oplinlon of His Abllity to Forecast

In view of most employers' hesitatlon about maklng occupa-~-
tional projections, learned in the early stages of the survey, a
question was included in the structured interviews22 to further
determine the degree of confidence of the employer in hils projec-
tions. Employers were simply asked to comment on thelr confildence
as to the accuracy of the occupatlonal projectlons provided.
Admlttedly, thls procedure constituted an opinlon survey whilch
would be colored by whether the employer admitted errors or bragged
about success, In actuallty, a majority of the employers were
qulite candid in thelr answers.

Responses to this question revealed that employers experienc-
ing stable employment during the recent past were qulte confident
of thelr ability to project. Frequently in interviews employers
prefaced thelr confidence statements with remarks about the
"small changes" occurring in their work forces., Progressive,
fast-changing firms doubted thelr accuracy because of the many
changes in technologv. sales. etc.. taking place in the company.
Table 10 (p. 85) indicates the employers!' opinlons categorized
according to no projections, guess, little confldence, and
conflidence.

Only 60 out of the 127 respondents were found to have confi-
dence in thelr projections, Others elther did not provide data or
were less than confident. Interpreting thls data is difficult,
since employers were expressing opinlons. In some cases the confi-
dent employers seemed less than knowledgeable, and in other cases
the doubters appeared to have done an excellent job although un-
wllling to brag about it. At least two firms regularly making
long-range manpower plans had achieved llttle accuracy.

22
See Appendix C, p. C4,
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TABIE 10.--Confidence in Occupatlonal Projections of
Interviewed Respondents by Major SIC Industry
Group and Degree of Confidence

MaJor SIC Number No

Industry SIC Inter-  Projec- Little

Group Code Viewed tions Guess Confldence Confldence
Construction .15-17 7 0 4 0 3
Manufacturing 19-39 71 12 8 22 29
Utlilitiles 40-49 9 2 1 3 3
Wholesale and

retall trade 50-59 17 1 2 2 12
Finance 60-67 13 1 0 3 9
Service 70-89 8 1 0 3 4
Government 91-93 2 1 0 1 0

TOTAL 127 13 15 34 60

Employers particularly directed thelr remarks toward the survey
request for 3~ and 5-year proJections for individual occupations,
Frequent comments were made that projections for one or two years
could have been provided. The length of the projJectlon perlod,
then, was the majJor issue in the reluctance to provide data,
Apparently, the two proJection periods of three and five years are
beyond the ablllity of the average employer unless the purpose of the
survey is simply tc collect guesses of persons in industry. PRO-
JECT VISION's staff questlons the necessity for two projection
periods, bellieving that the longer perlod Just compllcates the
issue wilthout compensatory results.

Projectlons as Reasons for Not Responding

The most difficult and perplexing problem faclng an employer
who recelves a Skill Survey guestlonnaire ls the task of making
occupational projections., Current employment flgures can be ~ollected
by hls secretary and revlacement needs estimated on one year's

-85-
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experience, but projections for a varlety of specific occupations
require a judgment on many determinants: technology, manufactur-
ing process, sales forecast, and general economlc condltions in
the future aid thelr effect on each occupatlon,

Studies of individual cicupations by experts have often
resulted in projections which proved to be quite inaccurate,
For example, the automation scare of the early slxtles caused
predictions of occupatlonal changes that were never valldated.
Because of these difficulties and the personnel man's lack of
training and expertise in forecasting manpower needs, 1t came as
no surprise that employers were quilte hesltant to sign theilr names
to a document projecting future (in five years) occupational needs
for their firms., Too many things could develop that would affect
their projections, For these reasons, a number of employers
telephoned to say they would respond only 1f they could skip the
questions on occupational projections. Table 11 (p. 87) shows
the number of employers from whom such calls were recelved,

Cne hundred and thirty-eight employers, 60 of whom had more
than 100 employees, preferred not to make any occupational pro-
jections, Of those providing projection data, 22 made projections
for 1970 alone, and four did not provide data for 1970 but did
make projections for 1972. Taken altogether, even those respond-
ing were reluctant to return the information for which the skill
survey was principally undertaken,

Reasons for not providing occupational projectlons varied,
but in general they involved the following: (a) The projection
period was too long -~ one year or two years was felt to be
realistic; (b) the number of occupations for which information
was requested was too extensive; (c) to do an adequate Job, too
much time and manpower would be required; (d) a number of
employers saw little action resulting from the survey and so made
little effort to properly complete it; and (e) many expressed
the opinion that it was an "impossible" task.,
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Special Industry Difficultlies as Reasons for
Inability to Make Occupational Projections

Some industries have more indeterminable factors to consider
than others, yet employers in every industry interviewed presented
conflicting opilnions as to accuracy of their projections and num-
bers of independent variables, For example, employers in the
construction industry must make assumptions about future, beyond
one year, determinants such as Federal fiscal and monetary
policies affecting interest rates, consumer tastes in buildings,
new techmology, local industry building loans, and their firms!
success in winning bids for construction. The thought given to
each assumption is crucial in developing accurate occupational
projections, For this reason employers in the construction ilndustry
have 1little confidence in projecting future skill needs,

Another example of industry difficulties is the SIC 90 group --
Iocal, State, aind Federal govermment -- where many uncertainties
exist beyond the l-year budget plan, Indeterminate variables are:
Federal spending levels, new legislation resulting in new programs,
and new civil service policies., All this 1s dependent on the make-
up of Congress and, often, on the mood of the country, The result
is that government agencies must contend with many uncertainties
in the future beyond the l-year period,

The problem then is not whether employers are able to make
projections, but their willingness to do so and the degree of error
that might result. ProjJections are all based on assumptions, If
assumptions fail to hold true, it 1s not the fault of the projector,
Employers in every industry must contend with uncertainties, some
having greater effect on occupational employment than others, It
is one thing to project overall employment for a firm or agency;
it is another thing to break that figure out by occupations., The
degree of precilsion required makes the difference,

L4, Conclusions and Recommenda’ .ons

The average employer interviewed during the survey follow=-up
exhibited little confidence in his ability to meke detalled occupa-
tional projections. This was the result of lack of training or
experience in this task, in addition to misunderstanding the nature
of projections versus forecasts., Other contributing factors relat-
ing to this problem were the number and lmportance of indeterminant
variables to be considered and how the projectors treat such
variables. Since the precision required in making occupational
projections varies greatly, and the degree of error can rarely be
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measured, it 1s difficult to make Judgments concerning the accuracy
of the results,

The following statement indicates the dimension of the
problem.

In a changing world, validatlon of projection
1s rarely possible., In the case of projections
made for policy purposes, it may not be appropriate,
since a projectlon may be successful only to the
extent that it is proven false. If its purpose was
to warn of impending problems, the warning may
permit avoid%?ce of the crisis and invalidate the
projections. 3

Many employers refuse to make projections because of lack of con-
fidence in handling the uncertainties of the future or lack of
confidence in the stability of assumptions. Yet, the employer
cannot be expected to use a crystal ball; an estimate in terms of
what is known today can only be expected., This is the nature of
projections,

The concept of projections versus forecasts is also present,
The same authors tell the reader that

the projector, after examining past trends and
current developments, develops implicitly or
explicitly, a working model of the system. He
sets forth a serles of assumptions about how

the important variables are likely to behave in
the future, and then uses these assumptions to
modify extensions of the past performance of the
variables., . . . The forecaster is a projector
who has the confidence and the institutional free-
dom to state his conclusions uncondigﬁonally
and to stake his reputation on them,“"

Unfortunately, both employer and educator see data generated from
the Area Skill Survey technique in terms of forecasts rather than
projections, The result is that the employer lacks confidence and
is often hesitant to provide data, The risk is compounded later

on because the educator, unaware of the limitations in the survey

2
%}arth L. Mangum and Arnold L, Nemore, "The Nature and Function

of Manpower Projections," Industrial Relations, 2, No. 3 (May 1966),
. 2.

2414,
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results, vlews them with undue confidence, The survey report
can thus imply a spurious accuracy, However, a carefully con-
sidered presentation of the results acquaints the reader with
limits of the methodology, thus reassuring the employer ard
warning the educator,

In order to do a creditable job of conducting an Employer
Needs Survey, the following recommendations should be considered:

1. The survey technique should be used frequently
(every one or two years) so that Employment Service
staff, employers, and educators can become familiar
with the technique, Second, and more important,
frequent use of the technique will allow the Employ-
ment Service staff to learn to adjust projections on
the basis of experience with various kinds of in-
dustries during different economic conditions, It
is hoped that through the frequent use of the survey
technlque a valuable learning process will result.

2. The occupational projection period should not be over
two years, No matter how desirable it might be to
know about occupaticnal requlrements five or ten years
hence, it is just not practical nor feasible to ob-
tain such information from employers by means of a
mall questionnaire,

3. To elicit an adequate response rate, the question-
naire must be simplified by limiting the number of
occupations surveyed, ' Also, since to ask about
training as far in the future as three and five
years is unrealistic and serves only to discourage
response, the projection period for this should
also be reduced in length,

AREA EMPLOYMENT BENCHMARK SURVEY: A NEW APPROACH

Golng beyond a modification of the standard Area Skill
Survey, PROJECT VISION recommends a radical change in the question-~
naire design as described in the BES Handbook, If one of the
major objectives of an overall information model is to provide
data on vocational training needs on a local labor market area
baslis, the questionnaire sent to employers should emphasize
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that objectlve. Among other things, it should:

Obtain current employment data by occupatlon elther
yearly or every two years,

Ascertain the extent to which occupatlons are able
to be directly entered by a vocational school
graduate,

Obtaln an approximation of the turnover rate, re-
placenent needs, and extent of promotion-from-
within policy of employers by occupatlon,

Obtain an approximation of employers' "favored"
sources of trainlng by occupation.

In other words, the data outlined above are really employment
benchmark data, simllar to economlc benchmark data, made

relevant to the vocatlonal educator. Therefore, for thls purpose,
as the followlng paragraphs indicate, certaln parts of the
standard Area Skill Survey questlonnalre could be eliminated.

a., Requests for data on replacement needs are of
dublous value, The objective is to determine the
extent of Job opportunities in occupations wlth
considerable employment but low expansicn possi-
blllties, Asking the employer to estimate next
year's deaths and dlsabllities is unrealistic,
Even estimates on entrance to the Armed Forces
are difflcult enough to obtaln in a large plant,
Retirement estimates, though, seem a reallstic
enough question and probably should be requested
since they can flag an aging work force by occupa-
tion, In additilon, improvement currently under
way in the working 1life tables by BLS may result
in accurate enough approximatlions by oécupation
to foresee and thus prevent some unanticipated
dlsaster caused by sudden retirements of large
numbers of workers in an occupatlon, however ,
unlikely this event might be.

b, Employers at this time in history seem unable to
do a credlble job of making 3- or 5-year occupa-
tlonal projectlons for the occupations in thelr
establishments, PROJECT VISION found that they
elther guessed or falled to respond to this phase



of the questlionnaire., Therefore, in light of the
experience of many labor market analysts working
at the operating level, this idealistic but
impractical part of Area Skill Surveys could be
eliminated,

c. The BES Handbook asks employers to "enter , , .
the number of workers expected to complete plant
training programs . . . for each occupation in
the next 2 and 5 years," The question was
answered by only a few employers. It only com-
plicated the questionnaire, Elimination of this
question is strongly recommended, although the
information requested would certainly be "nice
to have,"

The New Design

Taking the preceding remarks into consideration, the prelim-
inary design of a new type of Area Skill Survey could be conceived
along the following lines,

Employer survey programs would be .planned on a regular, con-
tinuing basis, Budgeting and funding should be provided for to
cover the cost of regular surveys on either a 1- or 2-year basis
as experience dictates, A survey cycle should be coordinated at
area, State and regional levels allowing educators and economists
to consider problems of the different size labor market areas,

It is known that some of the employers incliided in the
Experimental Employer Needs Survey were surveyed as many as five
times in the year preceding the Experimental Emplover Needs Survey
by various research units associated with the WSES. Yet, data
received are not collected at any one point by company and in most
cases are not retrievable by hand, Moreover, local administra-
tors and employer relations representatives have no access to
this information., In other words, a vast amount of data 1is
lost each year, resulting in repetitious surveys and inadequate
dissemination of data to local manpower officials,

Since labor market research today lacks coordination and a
systematic approach, resulting in information gaps and slow
dissemination of much needed information to students, counselors,
educators and poverty program directors, only an organized,
systematic approach, including use of computers, can bring order
out of the present chaos, Every effort should be made to systematize
and expedite future surveys in order to make the results of more

immediate value,
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Methodology

Before the survey is actually begun, a semipermanent com-
mittee (possibly a subcommittee of CAMPS)2° should be formed,
representing a varilety of training agencies in the community =--
industry training directors, apprenticeship training agencies,
schools, lsbor unions and chambers of commerce,

It would be especially helpful to prepare suggestions on
occupations to be surveyed. As suggested by PROJECT VISION,
occupations of an interindustry nature (not limited to one
4-digit industry) should be selected with attention given to
suspected surplus and shortage occupations, significant occupa-
tions (by size), expanding occupations and, in the lower skill
levels, a grouping or cluster of occupations, The questionnaire
sent to small employers should have an open-end occupational
1list since such firms have few occupations to consider, Before
using any questionnaire form, a pretest in each major industry
should be made to avoid obvious mistakes.

If the survey were taken regularly, publicity would not need
to be extensive, especially if the employer could see the rele-
vance of the survey and the resultc in terms of changes in
vocational courses. The questionnaire should be accompanied by a
letter indicating the purpose of the survey, information needed,
and importance of the data in providing skilled workers to employ-
ers. The letter should include a statement o confidentiality,

a submittal date, and the name and phone number of the appropriate
person to contact if the employer has any questions, All
establishments not responding by a certain date should be reminded
by mail. Large establishments might be reached by phone.

2
5Cooperative Area Manpower Planning System,
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A PROPOSED QUESTIONNAIRE

The fcrm 2f the questionnaire might be arranged as follows:

FORMAT OF PROPOSED QUESTIONNAIRE

AREA EMPLOYMENT BENCHMARK SURVEY

FORM A:

Technicians

Firm Name

Address

SIC

Personnel Dept.Rep.

(for person completing form)

as of

Number of emplnyees on all payrolls

Number of employees you expect to
have in one year

PLEASE FURNISH BELOW THE DATA REQUESTED FOR EACI! OCCUPATION:

DOT
Code

Occupation

Current
Employ-
ment

Retire-
ments the
past year

No, in Col.C
hired in the
past year

Source of training

of those in Col.E

if trained in past
two years

(A)

‘B)

(c)

(D)

(E)

(F)| (@) (m) | (1)

*

On Form A, these columns would contain educational and training
€.8.s high school, public
vocational school, private training institutes, military training

facilities appropriate to Technicians;

course,
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No attempt was made in this preliminary design for the Bench-
mark Survey questionnaire tc spell out detailed instructions for
its use, However, PROJECT VISION is suggesting ways in which the
detailled instructions might be developed and the resultiig data

interpreted.

These are meant to be idea-provoking and do not by

any means exhaust the possibilities,

(A) and (B).

(c).

Use DOT codes and titles if pretest shows that
employers recognize the titles. A trained
occupational analyst should determine if other
titles are more appropriate so that local in-
dustry terminology will be understood by both
employer and those who must analyze the data
later,

Current employment by occupation at a point in
time can be used To establish a time series in
the following manner:

Illustration

Current Employment 1966 1967 1968
X Occupation 100 200 300
Y Occupation 100 100 100

Conclusion: Employment in Occupation X is
expanding rapidly. Employment in
Occupation Y is not expanding, but
may be subjJect to turnover or
retirements or be a source of pro-
motion for Occupation X,

Retirements for a number of expanding occupations
will be nil, but data collected over a few years
should indicate occupations with an aging work
force which may require special research lead-
ing to training or retraining programs.

Number of persons hired in the past year who are
still at present employed will indicate the extent
of lateral and vertical transfers by occupation from
outside the company being surveyed,
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T1lustration

Current Employment No. of (C) hired

in past year Training
(c) {E) (F) (@) (H) (I) .
100 50 10 5 5 --

Conclusion: While it is difficult to determine

accurately the total accessions and

quits, 1t 1is possible to clock the

number of employees new to a company

at a point in time, As a result, it

is seen in the above 1llustration that

50 people were hired from outside the

company 1in the past year, and the number

(20) that came frrom the sources identi- .
fied in Cols, F, G, H, and I, It may also

be seen that the remainder came from

other industries, in or out of the area,

by lateral or vertical transfer, which, .
in turn, might indicate the extent of

Job bidding and related price increase,

Illustration

Occupation X 1966 1967 1968

Current Employment (Col.C) 100 120 130
Number hired last year of

current employ.(Col.E) 2 3 3

Conclusion: Employment expanded in three years by .

30 workers, but only 8 workers were

hired from outside the company, leading

to the belief that promotion from with-

in is the company policy (for Occupation X). -

-96-



(), (@), (H), (I). Since each type of occupation has a
. different variety of trainling sources,

thls part of the questionnalre would be
customized for (1) Technical Occupations,
(2) Data Processing Occupations, (3)
Skilled Machlne Shop Occupations, etc.
This part of the questlionnalre would be
determined followling consultatlon wlth
teachers, vocational education advisory
commlttees, and other educators and train-
ing advisors so that it would be relevant
to the occupational (and geographic) area
covered, :

Applicatlon of Data

If this system were adopted and malntained, a number of uses
could be made of the data generated. By use of computer, employers
who promote from within could be ldentified and approached by phone
or mall to learn of the occupational progressions used., This
iInformatlon would be of speclal value to counselors., Coded returns
could be sorted to reveal:

1. Those promoting from wlthin, by certaln occupatlons.
2. Those expanding employment, by certain occupations.

3. Those employlng a significant number of workers in a
certaln occupatlon.

4, Employment by occupation by geographic area (Zip Code).

5. Employers shunning recent vocational school grad-
uates, preferring Job shifts or transfers by occupation.

6. Training preferences by employer by size, SIC, and
location.

T. Those employers indlcating increased employment not
evidenced by occupations surveyed, pointing up an
expanding area not suffilclently identified on the
questlonnaire,

Equipment Needed

In thls age of increased manipulation of data, a computer is
requlred to make thls system work. In addition, a mlcrofilm system
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is required to retrieve data by company sc¢ that researchers do not
start from scratch each time they begin a survey, With a micro-
£ilm system, a company's survey responses could be viewed in one
place, even on receiving apparatus in an urban Fmployment {ervice
office, allowing local administrators and educators access to
valuable information.

Confidentiality

It might be feared that questionnaires not destroyed would
compromise the individual employer. However, safeguards can be
taken that would lessen any apprehension on this matter,

Conclusions

An Area Employment Benchmark Survey, developed according to

the suggested design, could £ill a serious gap in the process of
acqulring accurate information about the current labor market, If
this type of survey were taken regularly, a number of trends could
be identified that might then be researched by other methods. Most
importantly, it would provide local data that could be used in com-
paring trends throughout the country. For example, it would be of
value in making adjustments for applicat.on of the BLS Occupation-
by-Industry Matrix technique used in obtaining long-range occupa-
tional needs projections.

In final analysis, 1t is believed that a survey of this nature
could be an integral part of a labor market information system use-
f11 to anyone interested in improving the relevance of vocational
education in the United States,
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CHAPTER V

OTHER EMPLOYER-BASED APPROACHES
SUMMARY

PROJECT VISION was a research project of many parts, Making
use of some of the findings of the August 1967 Milwaukee Standard
Metropolitan Statistical Area Experimental Employer Needs Survey,
three of its efforts were based principally on interviews with
experts in selected industries or firms. The techniques were de-
signed to furnish data from which demand projections for workers
could be prepared which would be substantive enough and reliable
enough to provide occupational dircction for local area vocational
programs, Criteria used in Judging the effectiveness of the results
were the same as for all techniques tried and tested by PROJECT .
VISION, These included ease of data collection; adequacy and validity
of the information obta‘tned; length of time involved in collecting,
anaiyzing, and transmitting the results to vocational education ad-
ministrators; and the costs involved., This chapter is concerned
with all phases of the leading Indicator approach and the Industry
Expert approach, In terms of the results desired, the Industry
Expert approach proved to be the more rewarding. A pragmatic
evaluation of these first attempts in breaking new ground in the
Milwaukee SMSA is the subject of this summary,

The Leading Indicators experimental approach relied in the
first instance on the area Employer Needs Survey for its choice of
establishments to be studied., In contrast to this, the Industry
Expert approach for the Printing and Publishing industry based the
selection of its sample on data already available from the daily
operations of the Employment Service at both the State and local
levels, The Industry Expert approach for the Metal Casting in-
dustry made use of both Bureau of Employment Security data and in-
formation from the area Employer Needs Survey in the determination
of the sample used,

Because of its fundamental dependence on the information

resulting from an Area Skill Survey for its sample, the Leading
Indicator approach is not a practical simple technique for
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determining occupational trends in a labor market area., It can
best be used to provide supplementary Information. In contrast,
the sampling method of the Industry Expert approach has a much
broader base and is more economical in terms of time involved
and use of personnel, Using as it does both State and local
Employment Service data already on hand, 1t can be undertaken
wlth relatively 1little advance preparation once the sampling
method has passed the experimental stage. It also has the advan-
tage of easy establishment of the size and composlitlon of the
sample, thereby allowing for varlation from time to time and place
to place, and it can be tailored to a current situatlon in terms
of an industry's staffing needs and avallable fund.ng,

From the point of view of adequacy and vallidity of data ob-
tained, the Leading Indlicator experiment approach was found to be
wanting, primarily in terms of the thinness of the sample obtain-
ed from the Experimental Employer Needs Survey., It 1s entirely
possible that some other method could be devised for determining
across-the~board "leading firms" in a given labor market area,

If thls can be achleved and the questlonnaire lmproved, it 1is
quite possible that useful results could be obtalned. The follow-
up Iinterviews in this trial study elicited enough worthwhile data
on the general dlrection of occupational changes in large firms
to warrant glving this method further study. The chief drawbacks
were in terms of the costly sampling base and lack of precision
in the termlinology used,

The study of the Printing and Publlishing lndustry was in
effect a trial study for the Industry Expert approach, while the
Metal Casting study was an lmproved and more productive version
of this approach, Difficulty in the use of SIC groups for sample
determination was evident almost from tine beginning in the Print-
ing and Publishing study. Occupational homogeneity was not found
in the SIC categorles because in this maJor groun classification
industrial establishments are grouped by product rather than by
occupational methods. In planning the Metal Casting industry
study, the SIC groups involved were modified to yleld groups of
establishments with simllar cccupatlional patterns.

Two other methods of studylng occupational trends for the
Printing and Publishilng industry llkewlse were not fundamentally
productive, Meager industry representatlon precluded_the useful-
ness of Occupational Analysis Fleld Center schedules.1 The Unfilled
Openings-0Occupational Outlook Handbook Method? of projecting

lscneduies are prepared on USES Form 546 Exp.
2
See PROJECT VISION's test of the method presented in Chapter VII.
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specific occupational needs for the industry was of scant value
because the public Employment Service offices in the Mllwaukee
area place few workers in the printing and publishing firms.

By far the most elaborate of the three employer-based studies
was that of the Metal Casting industry. From the beginning this
study used a modified SIC classification for the industry, and thus
offered homogeneous occupational patteirns that lent themselves to
analysis in several directions, An occupational matrix for produc-
tion employees was obtained; turnover rates were calculated, Also,
a comparison was made for two occupations with the Unfilled Openings-
Occupational Outlook Handbook data, This comparison indicated that
in general the methods yield comparable results, and in addition
offered the possibility that if the methods used a more refined
occupational classification, results more pertinent to vocational
education planning could be obtained. In comparing the results of
the Metal Casting industry study with data from the area Employer
Needs Survey for similar types of firms, the whole prcolem of
basing occupational projection data on unmodified SfiC classifica-
tions became apparent again.,

Employer interviews were a major part of the Metal Casting
industry study. They were most successful because of the enthusi-
astic reception that firm representatives gave to the purpose of
the study and the cordial relations that the study staff established
with the industry representatives. Admittedly overly elaborate in
some aspects in order to test the technique to the fullest, the
Metal Casting industry study concludes that the overall method is
a viable one for yielding occupational projection data for a single
industry within reasonable cost limitations, with the reservation
that the results of this technique would always be more qualitative
than quantitative in nature.

Detailled reports of these approaches follow,
ILEADING INDICATORS EXPERIMENT APPROACH

The Leading Indicators approach was one of several experimen-
tal efforts undertaken by PROJECT VISION to develop methods for
supplementing findings of an Area Skill Survey. Under certain cir-
cumstances it might be an alternative simplified technique, This
technique was based on the assumption that "leading firms" in
various industries were progressive in nature and probably would
possess the latest machinery and methods of production which could
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foreshadow major occupational changes in the communlity. Once
ldentifled, these companles could ne expected to supply labor
market analysts wlth informatlon on new trends in glven irndus-
tries, changes in occupational mix, and emerging occupatlons,

The Employer Needs Survey questionnaire was the vehlcle used
for the selectlon of the leading firms to be studled. The effort
to determine industry leadership, trends In product lines, and the
Introduction of advanced technlques was based on data g«sembled
for two contiguous 5-year perlods -- the one immedlately before the
Mllwaukee area survey and the 5-year projectlon perilod on which the
survey was based, The questlonnalre included the following
inquirles:

In the last flve years has your Milwaukee
Area Plant(s) 3

inereased capacity 25% or more yes no
changed product lines yes no
relocated yes no

Wlthin the next flve years is your local
flrm planning to

increase capacity by 25% or more yes no
add a new product line yes no
relocate yes no

Subsequent to the assembly of the questlionnaire data, 115
survey respondents were selected for interviews concerning one or
more of the leading indlcators. One of the princlipal purposes of
this follow-up study was to determine whether the IlLeading Indlcator
questions did in fact identify leading companles in an industry.

3As used in the Mllwaukee Area Employer Needs Survey, thils
question was meant to refer to capital outlay in order to lncrease
productlon and sales through expansion or through renovatlon and
modernization of present facllitles; for example, net worth of
Company A was 25 percent greater in 1967 than it was in 1962.

This follow-up study was conducted between November 1967 and
February 1968. The companies to be interviewed were selected from
the 575 respondents to the Milwaukee area survey primarily on the
basis of thelr having answered at least two of the Ieading Indilca-
tor questlons affirmatlively and having an employment of 100 or more.
Whenever an industry was not represented, the above qualifications
were lowered by including employers having fewer than 100 employees or
employers who answered one lLeading Indlcator questlon affirmatively
(see App. C, pp. C7-C13).

-102-

e BT RTO T e—— -~ oY



The following three sectlions present the findings and con-
clusions relating to each of the three Leading Indicator questions.

1, Increased Plant capacity as a Ieading Indicator

Company leadership in an industry is the result of many
interlocking components, These would need to be assessed before
any final determination that a firm is ind:ced a "leading" firm.
Since such an elaborate analysis of the firms included in the
Milwaukee Emplnyer Needs Survey was beyond the scope of this study,
it was declided to test the potential usefulness of a simplified
indicator, namely, a minimum past or anticipated growth in capacity
of 25 percent in large firms over a 5-year period., The 5-year pro-
jection period was chosen to coincide with the 5-year projection
period of the Employer Needs Survey. The 115 large firms for which
follow=-up interviews were carried out were the subject of the test
and the findings are herewith described,

Table 12 shows the distribution of the 115 firms by SIC groups
and indicates whether these firms had experienced or expected to
experience an expansion of at least 25 percent in a 5-year period,

TABLE 12,--8SIC Industry CGroup of 115 Large Firms Inter-
viewed by Past and Anticipated Expansion Fxperience

Total

Major Mrms Firms Expanded 25 Percent or More
SIC Industry Inter-

Groups viewed Total Last 5 Years Next 5 Years Both
Construction 6 6 3 5 2
Manufagturing 59 56 48 45 37
T.C.U. 9 6 6 4 4
Trade o 18 12 11 10 9
F.I.R.E, 13 7 6 7 6
Service 8 6 5 4 3
Government 2 - - - -

Total 115 93 79 75 61

*
**Transportation, Communication, and Utilities
Finance, Insurance, and Real Estate
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Of the total number of large firms interviewed (115), 93,
or 81 percent, indicated elther past or future expansion of at
least 25 percent in the selected 5-year perlods., Sixty-one
firms, or more than Lalf (53 percent), sald that expansion in
thelr firms not only occurred in the recent past but was expected
to continue during the upcoming 5-year perlod. Were the character-
lstics of the expansion experlence in these firms such as to
demonstrate the usefulness of thlis method of selecting firms for
the Ieading Indicator Experiment approach?

Although it was intended that the questlionnalre inqulry on
"increased capacity" refer to "increased capital outlay" (see
Footnote 3, p. 102), the interviews held subsequently with
representatives of the 115 large firms ellcilted the informatlon
that the answers in many cases were based on dollar increases
resulting in part from increased productlon, in part from plant
acqulsitions, and in part from cost figures whilch reflected the
prevalling natlon-wide inflatlionary situatlon. Of the 93 companies
interviewed, 22 firms, or nearly 25 percent, acknowledged that the
increases in "production" which they had indicated on the question~
nalre were due primarily to inflation and increased sales, and had
in actuality very little to do with capltal investment.

In the economic climate of the 1960's, the choice of "25 per-
cent increase in capacilty" as an indicator of a unigue pattern of
growth turned out to be an inadequate measure of company expansion
wlthout qualifyilng information, The lnterviews indicated the
difficulties which arise when manufacturing terms such as "capacity"
and "production" are introduced on a maill questionnaire without
belng svrictly defined for the purpose of the study. In conclu-
slon, 1t might be said that while this particular "leading indicator"
in thls particular study d4id nou produce adequate results, it is an
approach that should not be lmmedliately dlscarded, because it
might prove valuable with refinements in some future study.

2., New or Changed Product ILines as a Leading Indicator

The 1nquiry regarding changed or new product lines on the
mail questionnaire was made for the purpose of dliscovering whether
there were in the Milwaukee area, at the time of the Employer Needs
Survey, new industrial and occupational trends of sufficilent signi-
ficance to serve as a base for recommending changes in the direction
of local vocatlonal education programs and recruiting programs of
employers and employment agenclies. Although the data collected
could be Judged minimal, the very absence of major evidence of new
or changed product lines has valuable connotations. Planners may
be well advised to place thelr major emphasis for the next five

, years on the industrial and occupational mix as found at the time
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of the survey. A brief summary of the information obtained through
follow-up interviews with 37 firms follows.

The follow-up interviews with the 115 large firms included in
the development of the Leading Indicator experiment approach reveal=-
ed only four firms that could be said to actually have new products,
that 1s, new to theilr company. Some 33 other firms had reported
that they had produced a new product or would produce a new product,
but the refinement of the original responses resulting from inter-
views indicated that plant personnel responsible for filling out
the questionnaire assoclated "new products" with new services, new
applications for existing procucts, new models of existing pro-
ducts, and other internal modifications short of the actual intro-
duction of a new product, Consideration should therefore be given
to including on future questionnaires a definition of "new product
designed to bring responses more hearly in line with the purpose of
the question.

Although only four companies actually had new products, all 37
companies indicating on the questionnaire that they had "new products"
were asked in the follow-up interviews to indicate the effect, if
any, these product changes would have on employment, The questions
and employer responses were as follows:

1., How will this (new product) affect employment?
Increase 25 Same 4 Unsure 8

2. Will old employees be retrained?
Yes 11 No 16 Unsure 10

3. Is this change in products a new industry trend?
Yes 12 No 13 Unsure 12

4, Will this change (in products) affect other industries?
Yes 4  No 25 Unsure 8

5. Will other product lines go out of existence?
In your company? Yes O No 27 TUnsure 10
In your industry? Yes 1 No 25 Unsure 11

A number of lmportant findings emerged from these questions and
answers that desesrve consideration. Of the 37 employers interviewed,
25 of them antilcilipated increased employment levels, Of equal
importarnce for planning purposes was the evidence that employers are
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turning toward sophisticated machines which a machinist will have to
set up but which a semiskilled operator can run, Overall, the
response showed no need for significant retralning but rather some
on-the-Jjob training, Moreover, in some 1instances only a few hours
would be required tec familiarize current operators with the new
machinery., Arother substantive finding was that while employers

did not acknowledge truly new trends in thelr industry, they were
vitally aware of constant changes in products and machinery and were
forced to take eventual obsolescence into account, However, they
thought that the rate of obsolescence of currently available pro-
ducts and models was such that 1t would require a period longer than
the 5-year projection perilod of the study to complete,.

3. Plant Relocation as a leadling Indicator

Approximately 15 percent of the total number of respondents in
the Milwaukee Employer Needs Survey (575) had either moved in the
5-year period prior to the survey or planned to move in the succeed-
ing five years, Of these 88 firms, more had moved (57) than planned
to move (37). A few (6) had moved in the past and planned to move
again, Fifteen of these 88 firms were interviewed in the follow-up
study of large firms, Thelr responses to the key sectilons concerned
with management decisions on the interview questionnalre are pre-
sented in the following table.

TABIE 13,--Fifteen Employer Responses to
Relocation Interview Questionnaire

Management Decisions Yes No Unsure

1, Modernization of equipment 5 8 2
2. New computer or another one added 5 6 4
3. Switch fo numerical control machines 0 12 3
4, Change in employee skill level 1 12 2
5. Are changes in employee skill level

related to a change in employment? 0 10 5
6. Was new machinery installed to

a, cut labor costs 0 5 10

b., increase production 3 2 10
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It was apparent from the information obtained in the inter-
views that the larger firms were regularly purchasing newer equip-
ment in order to improve operations and keep up with competition,
It was also apparent that when a company moved to a new location
because 1t needed to expand (a large majority of the interviewed
companies moved for this reason), it modernized the machinery and
equipment which it would have modernized eventually anyway. The
machinery purchased was generally more refined than the existing
equipment, but, important to the findings of this study, there
was evidence that the skill level of operators and set-up person-
nel did not change, or changed very 1little, The only substantial
change in personnel was the addition of data-processing personnel
when a computer was installed.

4, Findings

It is emphasized again that the Ieading Indicator experiment
approach in the experimental form used by PROJECT VISION was not
definitive in 1its results. No one of the techniques produced results
precise enough to indicate the direction of major occupational changes
in the labor market area, Limitations were found in the design of
each method, some of which could be overcome in the planning stages.
The major difficuity, and one which probably cannot be overcome as
long as the techniques are based on the standard Area Skill Survey
technique, is the thinness of the sample of large employers for
individual industries. There would always be a tendency for the
skill survey to provide, among 1its respondents, only a few firms
which would meet the criteria for inclusion.

INDUSTRY EXPERT APPF¥NACH

In addition »o the lLeading Indicators experiment approach
described in the first half of this chapter, a second type of in-
dustry approach was tried for the purpose of developing occupational
projections. This innovative technique, termed the Indu.try Expert
approach, was applied to two well-defined, activity-oriented in-
dustries, both of major importance in the Milwaukee SMSA, The
Printing and Publishing industry was selected because the growth and
development of several components of the printing industry have led
to Milwaukee's becoming one of the Nation's leadlng graphic arts
centers; the other industry, Metal Casting, was chosen because it
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is one of Milwaukee's important basic industries”™ and because by

its nature i is easily identifiable,

The Industry Expert approach sought to test the feasibility of
obtaining current and projected occupational information on an
industry-by-industry basls, in contrast to the Area Skill Survey
technique of studying an entire metropolitan complex at one time.
An evaluation, the methodology, and the findings of this experi-
mental approach, together with recommendations, are presented
first for the Printing and Publishing industry and then for the
Metal Casting industry.

Printing and Publishing Industry

Evaluation

The value of the Industry Expert approach as undertaken by
PROJECT VISION for the Printing and Publishing industry was two-
fold., While the source material yielded more quantitative trend data
for the industry as a whole than for specific occupations, it was
established that the Industry Expert approach nevertheless shows
considerable promlise as an approach to the study of occupational
trends and projections. Moreover, the undertaking was particularly
useful in revealing areas for improving the technique; in provid-
ing the experience on which to develop more pertinent occupational
trend data; and in concluding that this method probably is one which,
even with refinements and amplified data, does not lend itself well
to quantitative projections, but rather to general occupational
trends based in some measure on the Judgment of industry experts.

The degree to which this method as applied to the Printing and
Publishing industry would be useful for vocational education plan-
ning was not established,

Scope and Methodology

Three basic assumptilons underlay the planning of the Industry

At the time of this special study (early 1968), total employ-
ment in the 89 firms engaged in metal casting activities, including
captive operations, comprised 2.5 percent of an estimated total
employment of 588,500 in the 4-county Milwaukee SMSA.
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Expert approach, namely

that no important changes in the current national
economic situation, such as a general war or i-ide-
spread depression, would occur during the five
years following the study which would cause past
trends to be altered;

that SIC codes contain groups of establishments
which are homogeneous from the standpoint of
occupational structure, and that staffing schedules
of large firms and small firms can be projected to
reflect employment patterns for each SIC 4-digit
division; and

that persons knowledgeable in the industry can
assess past trends and provide information as to
whether they will continue into the future.

The study covered the Printing, Publishing and Allied Indusgtries
in the Milwaukee SMSA as defined for Major Group 27 of the SIC."
A wide variety of sources was used to obtain as much relevant in-
formation as possible on the industry as a whole and on occupa-
tional trend data in particular. The basic data were derived
from U.S. Department of Labor, Printing Industry (BLS Bulletin No.
1549, May 1967); Occupational Outlook Handbook, Printing Industry;
and

Unemployment Compensation Employment Data, 1957-1966

Unfilled Openings--00H Study Data complled by PROJECT
VISION

Staffing Schedules, Wisconsin Occupational Ana1y31s Field
Center, 1962 and 1967

Interviews with experts in the Graphic Arts Asscciation,
at the Milwaukee Journal, and with several representative
employers

There follows, for each of the sources of information, a brief
summary of the steps involved and of some of the problems encounter-
in relating the data to the overall obJective of designing a model
system for projecting occupational trends in selected industries.

“The short title "Printing and Publishing" will be used
throughout the report.
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1. Unemployment Compensation Employment Data, 1957-1966

a., Steps taken to acquire information,--Unemployment Compensa-
tion Department reports of employment by SIC codes were uied to
plot employment from 1957 through 1966 for each 4-digit SIC group
within the industry; then

(1) Employment within =ach group was divided
between large establishments (100 or more
employees) and small establishments (under
100 employees);

(2) Average employment per establishment was
calculated for both large and small esta-
blishments for each 4-digit SIC group; and
finally

(3) Trend lines were established for total em-
ployment, number of firms, and average em-
ployment per firm of both large and small
firms for each SIC group.

A summary of the total average annual employment for each of tne
L-digit groups in selected years, together with the net change
frem 1961-1966, is presenteéd in Table 14 (p. 111).

b, Problems encountered.--Thils pliase of the study developed
some quite well-defined employment trend information for principal
segments of Major Group 27, but 1ts usefulness in thils study was
limited because the SIC categorilies classlify establishments by pro-
duct rather than by method of printing. As a result, when staffing
schedules were analyzed by lndustry group, the expected homogenelty
of occupational distribution within such groups usually did not
exlst, Evidence of the problem is given in the followling samples:

(1) SIC 2751 (Commercial Printing other than Lithographic)
combined silk screen occupations with gravure and roto-
gravure processes,

(2) Such codes as 2721 (Periodicals) and 2731 (Book Pub-
lishing) combine publishing and printing, However,
some establishments published only and had no print
shons; other publishers also did their own printing.
A few also contracted for outside printing., In each
case, the occupatlonal distribution differed.
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TABLE 14,--Printing and Publishing Employment 1961-1966
Milwaukee SMSA

SIC Number of Employees

Industry Net Change

Groups 1961 1962 1965 1966  1961-1966
Newspapers 3,361 3,583 3,694 3,762 +401
Periodicals 415 420 449 457 +42
Books, printing 629 549 517 564 -65
Misc, publishing 103 o4 85 40 -63
Commercial printirng
(except lithographic) 2,695 2,762 2,135 1,935 =760
Commercial printing,

lithographic 1,810 2,314 3,049 3,315 +1,505
Engraving and plate

printing 39 37 42 40 +1
Manifold business forms - 20 107 109 +109
Blankbooks, bookbinding T42 691 689 687 55
Typesetting 135 126 149 a7 +12
Photoengraving 243 207 176 175 -68
Electrotyping and

stereotyping 86 83 49 L6 -40

Total 10,258 10,886 11,141 11,277 +1,019

Source: Wisconsin Unemployment Compensation Department,

~111-




(3) Among printers, especially SIC 2752, Lithographic,
establishments differed as to operations which they
performed themselves and those they contracted for.
For example, some contracted for all of their plite-
making from other companles, while others had thelr
own plate-making shops. A few of the latter also

. made plates for other estab. ishments., As a result,
the occupational distributions of establishments
within the SIC group differed widely.

(4) Some establishments engaged in activities in addition
to publishing and printing. For example, one of the
establishments in SIC 2751, Job Printing, which has
59 percent of the employment in that group, is engaged
in paper converting. They produce Job order printed
paper and plastic containers, They may be properly
classified because they produce job order printed pro-
ducts, yet most of their employment is engaged in
plastic forming and paper converting. Any extension of
a sampling of this establishment would reflect a dis-
proportionate amount of paper conversion and plastic
trades in the printing and publishing industry. It
would also underestimate the number of persons engaged
in printing trades. This holds true in other SIC
codes, such as 2761 (Manifold Business Forms) and 2782
(Blankbooks and Looseleaf Binders), in which some firms
are engaged in paper conversion activities and others
are not.

(5) During the course of the expert interviews, it was
brought out that a considerable amount of printing is
done hy establishments outside the 27 SIC major group.
This is especilally true of the paper contalilner industry.

The avbove flve examples demonstrate the range and complexity of
the problems that were found during the experiment of using the
SIC code to describe the firms characteristic of the Printing and
Publishing industry. An industry grouping by method of printing
rather than product would provide a better base for the occupational
analysis.

2. Unfilled Openings--Occupational Outlook Handbook Study

The public Employment Service offices in the Milwaukee SMSA
place relatively few people in Printing and Publishing establishments;
most workers find their Jebs in the industry through the Graphic Arts
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Association or the union. Therefore, the Unfilled Openings-
Occupational Outlook Handbook method as tested by PROJECT VISION
could offer little help in support of this experimental method.

3. Staffing Schedules, Wisconsin Occupational
Analysis Field Center, 1962 and 1967

Basically, the Industry Expei’t approach was designed in large
measure around the data which could be provided by the Wisconsin
Occupational Analysis Field Center schedules. Potentially very
useful because of their content, in actuality the schedules do not
lend themselves to a statistical presentation of occupational trends.
The Field Center's objective is to obtain information on all occu-
pations involved in an industry and it needs only a sample of each.
Such sampling of occupations, although ample for their purpose,
does not result in an adequate sampling for any kind of quantitative
study such as was undertaken by PROJECT VISION. Available staffing
schedules did not cover all significant sections of the industry.
For example, there was no schedule for any book=-publishing firm.,
Almost as limiting was the meager representation of other segments
of the industry, schedules frequently being available for only a
single establishment. It was here in the scanty industry represen-
tation that the composition of certain SIC groups was found to be
a particular handicap, Since the establishments in any one group
are frequently not occupationally homogeneous, this limited sampling
of establishments did not lend itself to extension. Moreover,
the limited quantitative data precluded the compart-.. oI the results
of this approach with those of the area Employer wneeds Survey
(Chapter IV) and the BLS Occupation-by-Tnd.r:vy Matrix (Chapter VIII).

4, Industry Expert Interviews

In order to understand the factors behind past trends and to
gauge the 1ikelihood of their continuing in the future, interviews
were held with experts in the industry. Valuable information was
obtained from plant managers and personnel managers in several
representative firms. Members of the Graphic Arts Associatlon and
staff memhers at the Milwaukee Journal were most cordial and help-
ful. Their expertise was particularly helpful in developing a
meaningful interpretation of the overall employment trend data,
and offered PROJECT VISION insights from several points of v.I=w,

=113~



Findings

Although the numerilcal data were on the whole lnadequae for
specific occupational trends, this experimental undertaking fur-
nished some trend informatlon concerning the directlon of employ-
ment ‘activities involved in Printing and Publishing. Thesge findings
are presented below with reference to broad occupatlional areas:

1. Total employment in the Printing and Publishing 1lndustry
has lncreased from 10,260 in 1961 to 11,280 in 1966,
Thils was primarily due to lncreases in newspaper distri-
bution (SIC 2711) and 1lithographic processes (SIC 2752),
which more than offset the decline in letterpress (SIC
2751)., It must be kept in mind, however, that these
totals lnclude an undetermined number of employees engaged
in plastic-forming and paper-converting activities and do
not include those engaged in printing activitles employed
by the paper-converting industry,

2. There was a marked increase in lithographlc processes,
illustrated by the fact that Milwaukee SMSA employment
in firms primarily engaged in llthographlc work grew from
1,800 in 1961 to 3,300 in 1966, The increase was expected
to affect such trades as lithographlc artist, lithographic
pressman, and llithographlc plate-making trades, 11
indications were that this trend would continue.

3. Competitilon from lithography reduced the number of persons
engaged in letterpress processes, Employment in Milwaukee
area firms engaged in such processes declined from 2,700
in 1961 to less than 2,000 in 1966 (the actual decline is
greater because some paper-converting actlvitles are in-
cluded in the total)., The decline affected such trades as
photoengravers, electrotypers, and stereotypers. Hcwever,
it was expected that thils trend would not continue., Experts
belleved that nearly all feasible converslion to litho-
graphic processes had been accomplished, and that future
demand for workers in the occupations involved would remain
static,

L4, Conversion of some processes to numerical control eliminated
some typesetting and composing occupations and inltilated a
demané for programmers and related computer occupatlons,

5. Record sales were belng experlenced at the time of the study
in products related to gravure, silk screen, and flexographic
printing processes., Workers in related occupatlions were
expected to be 1in continulng demand,
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6. The newspaper industry had not significantly increased
its demand for printing trade workers but had lncreased
1ts dlistribution and overhead employment.

Recommendations

The analysils of the source data for this experiment led to the
conclusion that the Industry Expert approach as undlertaken by
PROJECT VISION requires some changes in format and more information
than was available for the study of Printing and Publishing. The
recommendations arising from this initial effort follow, They are
made with the Printing and  Publishing study in mind, but the prin-
ciples are applicable to any special industry study.

1. In this approach, only one industry (such as Printing)
should be studied at a time, While there is an economic
relationship between Printing and Publishing, they are
occupationally dissimilar and should be treated sep-
arately in sampling, data collection, and for any
dialogue with vocational education personnel,

2, Sampling units should be revised into units reflecting

' activity rather than end product. Information to do this
can be obtained from staffing schedules and directories,
and by canvassing establishments by telephone.

3. In areas in which staffing schedules do not furnish adequate
sampling, an occupational analyst should contact additional
establishments to acquire the information necessary.

4, Major paper-converting establishments should be canvassed
to obtain a breakdown of their printing activities,

5, A larger number of industry experts should be interviewed
in order to cover persons knowledgeable in each process or
activity involved in the industry.

PROJECT VISION did not follow through on these steps because of
limitations of manpower and time, However, the experience with the
Printing and Publishing study does indicate that the Industry Expert
approach can generate accurate current data on occupations peculiar
to a given industry and can provide information on general trends
affecting these occupations. - At the same time, the results suggest
that it is not feasible to attempt quantitative projections using
this aporoach,
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These tentative concluasions were strongly supported by a second
special industry study conducted by PROJECT VISION =-- a study of the
Metal Casting industry, which also used the Industry Expert approach.
The remainder of this chapter is devoted to a detailed account of
the Metal Casting industry study.

Metal Casting Industry

Evaluation

The Industry Expert approach for tlie Metal Casting industry
undertaken by PROJECT VISION resulted in certain reservations about
this technique as an approach to the quantitative study of occupa-
tional trends and projJections. These reservations were much the same
as those for the similar approach to the Printing and Publishing
industry, However, at the same time more positive results were ob-
tained which could lend themselves to hroader application.

The primar, difference that brought about this greater potential
usefulness of the results of the Metal Casting industry study for
vocational education planning purposes lies in part in the differing
nature of the two industries, but more especially in the effective
modification of the 4-digit SIC groups within Major Group 33,
Primary Metal Industries, for the purpose of obtaining subgroups in
which occupational patterns would be similar., It will be remembered
that serious problems arose in the study of the Printing and Pub-
1lishing industry because MajJor SIC Group 27 was found to be toc
heterogeneous to provide a well-defined base for occupational pro-
jections, As studied by PROJECT VISION, the Metal Casting industry
became a relatively clear-cut, activity-oriented industry which
provided a homogeneous base for the application of a number of
experimental technigues,

In contrast to the study of Printing and Publishing, it was
possible therefore to construet a complete occupational matrix for
the production employees; to use the data in conjunction with the
Unfilled Openings--00H Method; within limits, to compare the results
with those determined by the area Employer Needs Survey; and,
Tinally, to develop occupational trends and projections for vocation-
al education purposes, Paralleling these observations is the adverse
conclusion that the technique is too refined and too costly to use to
determine trends for occupations that are characteristically found
across the board in most industries, for example, clerical workers
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and administrative employees; and that it does not lend itself
well to quantitative projections, inasmuch as it is inherently
dependent on the qualitative judgment of industry experts.

Scope and Methodology

PRCJECT VISION conducted a specilalized study of manufacturing
methods, occupational structures, and employment trends in esta-
blishments in the Milwaukee SMSA engaged in casting metal, including
foundries and die, centrifugal, and permanent mold casters., The
study included an intensive review of the metal casting industry,
its methods of manufacture, materials used, and products, to acquire
background information; research to identify a.ad classify all Mil-
waukee SMSi establishments engaged in metal casting activities; and
rersonal and telephone interviews to develop an occupational matrix
and to learn the trends, forecasts, and training needs of the
industry.

The coverage of the industry was truly comprehensive, The
occupational matrix, developed from data for 50 establishments
chosen to be representative of the industry in the area, was extend-
ed from a sampling of 79 percent of the employment in the industry,
This was a larger sample than necessary but was designed to attain
as great a degree of accuracy as possible in this experimental study
in order to assist in the evaluation of other methods tested by
PROJECT VISION, The detailed occupational matrix appears on Work-
sheet II, Appendix E (pp. E3-E4). It is designed with a stub that
lists the type of Metal Casting establishment in which the array
of occupations (entered in the column headings) were found.

Heavy manual work was characteristic ¢f the bulk of the jobs.
Entry occupations requiring little or no prior training made up
slightly over one-~half of the almost two dozen identified occupa-
tions in the industry.

Contacts were made with a wide range of personnel such as company
presidents, technical directors, engineers, training directors, and
industrial relations and employment managers, The coverage included
an intensive sampling by activities of foundries and die, centri-
fugal, and permanent mold casters, and a canvass of all establish-
ments which have captive metal casting operations, Additional
material taken into consideration included iricidental studies of
turnover in the industry, overall employment changes in the six
years prior to the study, and a job shift study from application
cards in the Milwaukee District Employment Service office,
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The study was designed principally to

evaluate the Industry Expert approach and compare
results with other occupational projection methods
tested by PROJECT VISION, particularly the area
Employer Needs Survey; '

evaluate the SIC as a basls of sampling versus
sampling by industrial activity; and

develop methods of presenting occupational informa-
tion to vocational educators,

Other undertakings embodied research into the type of information
which can be obtained, time and cost factors, and the degree to
which employers! cooperation (or resistance) might be expected.
The development of an industry-occupatlional matrix for the Metal
Casting industry was also an important produczt of the study.

1. Preliminary Work

Before beginning the study, the following preliminary work
was carried out:

a. Textbooks were read which described the methods of
manufacturing castings., Articles in trade magazines
relative to change in methods and new developments
were also reviewed,

b. A tentative subclassification of manufacturing esta-
blishments by casting methods and metals was developed
to obtain sampling groups in which occupational pat-
terns would be similar. In some classifications,
L-digit SIC groups served this purpose; in other
cases the SIC groupling was not applilcable because
of dissimilarities of establishments included in
these groups. The classifications developed were:

Gray Iron Sand Foundries SIC 3321 (except one shell
molder)
Malleable Iron Sand SIC 3322
Foundries
Steel Sand Foundries SIC 323 i
Stainless Steel and Ferrous Operations found under
Alloy Sand Foundries various SIC codes

Non-Ferrous Sand Foundries Some establishments in
SIC 3361 and 3362

Permanent Mold Casters Some establishments in
SIC 3361
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g.

Die Casters SIC 3369 and some esta-
blishments in SIC 3361
Centrifugal Casters Som2 establishments in
SIC 3362
Other Metal Casting Establishments Various SIC groups
Investment Castings
Shell Mold Castings
Precision Plaster Mold Castings
Metal Sign and Art Mold Castings

A 1list of metal casting establishments in the Milwaukee
SMSA using the Unemployment Compensation listing of esta-
blishments by SIC code was prepared,

A 1list of product-manufacturing establishments, classified
under SIC codes other than 33 Group, which operate captive
foundries or perform metal casting operations, was com~
piled. The list was developed from the classified telephone
directory, Employment Service records (both order file and
employer records), manufacturers' directories, and local
Employment Service office industry intelligence,

Preliminary research into the activities of all establish-
ments was undertaken, using the nources mentioned above,
to classify them according to activity-oriented sampling
groups, At this point, it was found that the original
listing required some modifications because some of the
establishments cast more than one type of metal or used
more than one baslic iethod -- for example, die casting and
permanent mold casting, or sand mold and centrifugal cast-
ing. As a result, the 1list was used as a criterion for
selecting a sample, which in turn was modifled as described
later under Statlstical Procedures,

L list of industry experts to be interviewed was prepared,
based on manufacturers!' directories, local Employment
Service intelligence, and recommendations from the Chamber
of Commerce and the Milwaukee Vocational School,

A 1list of "key questions" necessary to establish present
and future trends in the industry and associated training
needs in the industry was developed,

An expected occupational structure for each of the basic
activities in the industry was prepared. This structure
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was dlvided into three categorlies for which the
potential value of thls study could be tested:

(1)

Interindustry occupatlons whilch are found
throughout a labor market area such as
clerical occupations, material support
occupations, and accounting occupatlons.

Occupations which are found in large segments
of the Milwaukee SMSA such as welding occupa-
tlons, mechanical malntenance occupations,
machlne occupations, and heat-treating
occupations,

Occupations pecullar to the Metal Casting
industry, or occupatlons represented in the
Milwaukee SMSA primarily by workers in the
Metal Castling Iindustry, Thlis category in-
cluded the followlng occupatlons, listed wlth
related DOT codes:

Molders, Bench, Floor -- lLoose Pattern 518,381

Machine Molders 518,782
Coremakers, Bench and Floor 518.381
Coremakers, Machine 518.885
Die Caster I (set-up men and 514,380,
set-up operator) 514,782
Die Caster II (operate only) | 514,885
Permanent Mold Caster (set-up 502,782~
operator) caster
Permanent Mold Caster (no set-up) No DOT

title or code

Centrifugal-Casting Machine

operator (set-up) 514,782
Centrlfugal-Casting Machilne
operator (no set-up) 514,885
Plaster Pattern Molders 693.381
Shell Molder (set-up) No DOT Title
) or code
Melters and Smelters Cupola Tender
512.782
Furnace Tender
512,885
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2.

Sample Selection

A total of 50 establishments was chosen for the sample. The
selection of firms for each of the basic subindustry classifications
was based on the criteria briefly described below,

Qe

Size of HEstablishment

Unemployment Compensation employment data were used
as an indicator of employment of each establishment. A
representative sampling by size of establishment for each
activity was adhered to, Since available data gave no
indication of employment (or, in some cases, nature of
activity) of captive operations, a canvass of all esta-
blishments was made, usually by telephone., In almost
e7ery case a breakdown by occupction was readily avail-
able and was obtained.,

Iength of production runs (Jobbings versus high production).

Size of castings produced.

State of technology.

Multiple Operations

Wherever an establishment was engaged in more than one
casting method, or type of metal cast, data on all opera-
tions were obtained, All such establishments were in-
cluded in the sample,

Employer Needs Survey Firms

All respondents to the Milwaukee SMSA Employer Needs
Survey were included in the sample in order to validate
responses in that survey. In many cases, observations
were made of operations to validate further and
standardize responses from the Metal Casting firms,

Special Sampling Problems

There were some special problems encountered in metal
casting which required special care in sampling:

(1) Brass and aluminum sand casting were generally
found in common association, done by the same
workers and same equipment. These had to be
combined,
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(2) Stainless steel was integrated with many operations --
steel, non-ferrous casting, and ferrous alloys., A4
separate classification was found not to be feasible;
thus care had to be taken to keep a proportionate
sampling of this activity,

(3) Malleable (and ductile) and gray iron were frequently
found in associaticon, and were therefore grouped,
However, the final sampie of gray and malleable iron
foundries contained an almost identical percentage
of each,

(4) "Other metal casting" establisnments had only a few

small establishments in each activity., All were
surveyed,

3. Industry Expert Interviews

Representatives from many of the 50 sampled establishments were
selected for industry expert interviews by the criteria set out above
and by thelr position in the firm, in order to obtain a sampling of
opinions from various points of view, Included were company presi-
dents, controllers, plant managers, employment managers, industrial
relations directors, technical directors, training directors, plant
engineers, and metallurgists; one market research director was in-
cluded, In all, contacts were made with 45 persons.

4, Survey Techniques

A number of methods were employed in carrying out the survey:

a, Personal Vislits

The method most frequently used was that of personal
visits, usually by appointment., These visits had three
purposes:

(1) To obtain a statistical breakdown of occupations,
In a personal visit, each company job title could
be discussed and clarified to ensure standa:dization
for statistical compilation,

(2) To tour plant areas for actual observation and analysis

of occupations not easily identifiable by interview or
telephone,
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(3) To interview industry experts to obtain information
on trends of business, on materials, methods and
machines used, and effects on occupations and train-
ing required,

Telephone Contacts

Telephone contacts were made experimentally to determine
whether information could be acquired with less fime and ex-
pense than a personal visit. Accordingly, telephone contacts
were used:

(1) To canvass establishments believed to have captive cast-
ing operations to determine the number of persons in-
volved, the manufacturing method and equipment used, and
the nature of the materials and products,

(2) To acquire an occupational schedule for each type of
establishment,

(3) To determine the nature of casting activities of each
establishment.

(4) To test the potential of telephone contacts in interview-
ing industry experts,

(5) To substitute for interviews in a few instances in which
appointments were difficult to arrange.

Completed Employer Needs Survey questionnaires were reviewed,

and questionnaire responses were compared with results of the

personal interviews., All discrepancies were classified., Un-

usual patterns and/br other information received, such as pro-
jected changes in employment, replacement needs, training, or

emerging occupations, were discussed to determine the factors

involved,

Information was sought for the occupational matrix in
accordance with the following format:

(1) Total employment of establishment (or total engaged in
casting activities in the case of a captive operation)

(2) Nature of casting activities of the establishment:
Metals cast
Method and machinery used
Range of size of castings produced
Length of production runs
Markets and/or uses of products
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(3) Division of employment between overhead and direct
production activities., Except for technicians,
overhead occupations are of an interindustry nature .
and no occupational breakdown was requested.

(4) Production employment data by occupation and by skill
level as related to training needs. For example, a
distinction was made as to whether or not die costers
were requirec to set up their machlnes. Workers in-
volved in activities not requiring specialized
training for entry were grouped together,

(5) For skilled trades and operatives, tasks performed
were reviewed, For example, were maintenance mechanics
recuired to machine parts? nerform structural layout
and weld? do ihelr own electrical wiring?

Expert Interviews

Industry experts were interviewed but a structured
format was not follow:d. Early in the study it was appar-
ent that this would not be feasible because of the differ-
ences in the orientation of persons interviewed, the tine
allotted for interview, and the manner in which individuals
understood and responded to questions, In some cases, the
experts "took off" on their own and furnished a considerable
amount of information voluntarily. Generally, the follow-
ing information was sought:

(1) Present and projected trends in growth of their seg-
ments of the industry.

(2) Possible differences in changes in the firms in the
Milwaukee SMSA and industry as a whole,

(3) Possible differences in trends between the activities
for which they could speak and other branches of the
casting industry and/br potentially competing manu-
facturing methods not related to this industry.

(4) Changes in manufacturing methods and occupations
related to such methods,

(5) Trends and possible changes in demand for each of
the more significant occupations in the industry.
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(6) Trends in equipment, machinery, and capital outlay
and their effects on employment, occupational dis-
tribution, and training needs.

(7) Existing training facilities for significant occupa.-
tions and present and future changes in training needs,

(8) Employment problems (job vacancies, turnover, training
problems),

() Basic factors affecting all present and future
trends,

5. Supplementary Studies

As the study progressed, certain factors required further investi-
gation. Therefore, the following supplementary studies or contacts
were made:

a, High turncver in the industry, especially among employees
in entry occupations, was frequently reported as a serious
problem, This is also a demand factor in projecting
future Jjob opportunities and potential areas for training.
Therefore, a study of the relative labor turnover of the
different types of establishments was made, This was dcne
from Employment Service records for all labor market in-
formation-reporting establishments over the U4-year period
1963 through 1966, the latest year for which such data
were available, A description of this method follows:

(1) Annual separations for four years were added to
annual acczessions for four years, From this sum
was subtracted the net change in employment, and
the resulting figure divided by eight., This
yields an average turnover per year,

(2) The average turnover per year was divided by the
average annual employment foi* the four years to
provide average annual turnover rates,

The above method provides a relative comparison of turnover
rates fur the different types of establishments., By sub-
tracting net change in total employment for any one type

of establishment over a U4-year period from the total of

the four annual separations and the four annuwal accessions,
the effect that varying growth rates in the employment in
the different types of establishments has on turnover
rates was eliminated (Worksheet I, App. E, p. E2),
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b, Pertinent to the turnover rate were indications that
many workers who quit jobs in metal casting establish-
ments left the industry entirely. Employment Service
interviewers reported that many former foundry workers
were employed as constructlion workers and longshoremen,
An snalysis of selected Employment Service application
records of construction laborers and longshoremen who
reglistered for unemployment compensation during season-
al layoffs confirmed this, Application cards wer:
examined to determine the proportion of such workers
leaving a foundry or other casting establishment to
accept outdoor work.

¢, The Milwaukee Vocational School was interviewed in order
to study foundry training facilities and curricula in
foundry training, and to determine the particular in-
formation relevant to the industry needed for vocational
educatlion purposes,

d, Contacts were made with the local foundrymen's associla-
tion and with the only manufacturer of foundry equipment
in the area. The former resulted in a referral to a
person already approached; the latter furnished no in-
formation which nad not already been acquired.

6., Statistical Procedures

It was the intention of thils study to apply the =simplest
possible statistical procedures in order to develop a model which
would not require an expert statisticlan for its implementation,
The steps taken to utilize and expand data were:

a, The first step was to arrange all independent metal
casting establishments according to their activities,
and to total the employment reported for March 1967
on the Unemployment Compensation report. The cate-
gories used for statistical analysis were:

Iron Foundries (gray, malleable, and ductile iron)
Steel Foundries
Non-Ferrous Foundries
Permanent Mold Foundries
Die Casters
Centrifugal Casters
Miscellaneous Casters (these were canvassed
' separately)
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The independent establishments, excluding captive
operations, actually sampled were similarly grouped;
escimates of their employment, adjusted for early
1968 (the time of the study), were totaled for each
category.

The percentage change in sampled establishments from
March 1967 to time of survey (early 1968) was applied
to the 1967 employment totals derived for each of the
categzories in the first step (a) abcve, This adjust-
ment in the totals of each category resulted i a more
accurate representation of the universe at the time of
the study. It was assumed that employment trends of
unsampled firms were similar to trends in sampled firms
engaged in the same specific activities,

The "overhead" employment (administrative, professional,
and clerical) in sampled establishments was totaled for
each category. The percentage was applied to the uni-
verse and deducted from total employment so that the
remainder reflected the number of production employees
in each category. In one case, one of the "independent"
foundries sampled was a foundry plant of a product
manufacturing establishment located outside of the Mil-
waukee SMSA, and did not have a representative admini-
strative staff, The employment of this plant was
excluded from the sampling and later added to the total.

Totals for each occupation of sampled establishments were
added for each category of establishments and extended to
the universe.

Establishments engaged in activities contained in more
than one category presented a special problem, The

total number of production employees engaged in each
activity was easily obtained from company records or
known by the person interviewed., This employment and the
totals for each occupation were posted under the totals
of independent establishments for each category. The
overhead employment was prorated to each category on the
basls of value of manufacture (not shop employment).

A1l captive metal casting operations of product manu-
facturing establishments were canvessed., All produc-
tion employment by occupation was posted under the
appropriate category of establishment and totaled,
Totals were added to the total of independent
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establishments for each category, thereby establish-
ing an occupational matrix for each activity in the
industry. Offlce and overhead employment attributable
to captive metal casting operations was estimated by
some establlshments; for other establishments, esti-
mates were made on the basis of known percentages,

h, Addition of total employment and employment by occupa-
tion for each establlishment category furnished an over-
all estimated occupational matrix in the Milwaukee SMSA.

Findings

As the study of the industry evolved, it became a vehicle for
testing the practicality of various approaches to the study of a
single industry for the purpose of determining occupational trends
and projections for use by occupational education planners, The
information acquired consisted primarily of current employment in
all basic categories of the Metal Casting industry and a wealth of
expert commentary regarding trends in the industry as a whole, 1lts
manuf'acturing methods, trends in occupational distribution, recruit-
ment methods, replacement needs, and occupational training problems,
The statistical information, especilally as it relates to qualitative
responses derlved from interviews, requires interpretation and
qualifying explanations. Therefore, a lengthy report of findings
is submitted, together with related worksheets, in Appendix E,”

The remalnder of thilis chapter concerns the comparison of this
Industry Expert approach wilth some of the other techniques tested
by PROJECT VISION, a brlef dlscusslon of costs, and concludes wilth
general comments on the findings and several recommendations. The
comparisons follow.

1. Comparison With Unfllled Openings-Occupatlonal
Outlook Handbook Method

A test was made between the two methods for two occupations:
coremakers and molders, The Unfillled Cpenings-O00H Study used

7Worksheet II, Appendix E (pp. E3-El4) presents statistical in-
formation covering employment in the Metal Casting lndustry, includ-
Ing an occupational matrix of occupatlions significant to the industry.

Worksheet III, Appendix E (pp. E5-E1l) presents a statistical
classlfication of some of the Important comments acquired through
the expert Interviews,
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Employment Service orders and DOT coding as a unit.
a. Coremakers

The UFO-OO0OH study combined skilled and semiskilled
machine coremakers, The results indicated a con-
tinued need for coremakers with a high intensity

of shortage and moderate growth, In general,

the expert interview study followed a similar find-
ing, but differentiated between skilled and semi-
skilled levels. The intensity of shortages was in
tradesmen; the growth was questionable, and primarily
for lower skilled machine coremakers,

b, Molders

Similarly, the UFO-0O0OH study combined tradesmen with
machine molders and indicated less than 30 openings
and 50 percent intensity. . The fact that it was
easier to place machine molders obscured the diffi-
culty in placing skilled molders; thus the intensity
factor loses its meaning. The OOH forecast was borne
out by the industry study.

These two examples indicate that a more careful distinction of
occupations should be made on an Unfilled Opening.--Occupational
Outlook Handbook study to tell the entire story. If the occupations
or levels within one occupation are so different that a specifilc
type of training is required for each, such a study loses consider-
able value., An occupational classification system which is more
definitive than DOT 3-digit codes might be necessary.

The projection for the growth in demand for metal casting pro-
duction workers in the two studies was found to be comparable with
the exception of coremakers. For that occupation, some question
arose during the expert interviews as to the anticipated "moderate
increase."

8"Intensity of shortage" refers to the proportion of Employment
Service job openings in an occupation remalning unfilled for 30 days
or more for which workers could not be found despite intensive search.
For a fuller discusslon of this concept, see Chapter VII, The
Unfilled Openings--Occupational Outlook Handbook Approach.
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Comparlson wilth the Empigxer Needs Survey

Worksheet IV (Comparison of Sampling by Activity vs.
Sampl:ng by SIC, App. E, p. E12), glives a comparison o data
acquired in the Industry Expert study {activity) wih data
acquired in the Milwaukee SMSA Employer Needs Survey (SIC)
for occupations pecullar to the Metal Casting industry. It
can be seen that there were wilde varlances between the
three occupations covered by the survey (skilled molders,
machine molders; and skilled coremakers) and the matrix
developed by this study. The greatest part of the difference
was due to response error, that 1ls, employers were found to
have entered data under the wrong occupation. Interviews
with employers and some Job observatlion revealed these
errors, and correctlons were made to reduce the varlation.
However, some variation remained because of response pat-
terns and problems which arose from using the SIC as a
sampling unit. (See discussion of limitations in use of
SIC groups under Scope and Methodology: 1. Preliminary Work
(a), p. 118, and (e), p. 119.)

An anticlpated growth In skilled molders which was
reflected in the Employer Needs Survey was not brought out
in the expert interview study. When persons who filled
out the forms were asked why the dlfferences occurred, thelr
comments revealed that some used the forecast to reflect
current shortages, and some sinply prorated overall employ-
ment to all occupations. The same explanation also seemed
to apply to coremakers,

Turnover Rates

The average annual turnover rates, as prepared from the
Employment Service records, provlide a seemingly valld base for
comparing the experlence of the different types of metal cast-
ing firms. Worksheet I (App. E, p. E2) presents the data, which
give evlidence of wide varlation within the die casting esta-
blishments and non-ferrous foundries, A narrower range 1is
evident in iron and steel foundrles, Thls type of analysis is
far more useful than the results of the Industry Expert
approach to the same question,

As far as replacement needs were concerned, the Industry
Expert approach primarily turned up only two pleces of informa-
tion: '"Tradesmen are getting old," and "Vacancies are hard to
f£111." Intensive interviews did reveal, however, that some
employers based "replacement needs" on expected retirement and
others on total turnover when answering the skill survey.
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4,

General Comments

.

The Industry Experc approach has little value in obtain-
ing information regarding occupations which *have a broad
interindustry application., Data galned from using this
method reveal only the trends and application of such
occupations in a small segment of the economy; therefore,
it reveals little of value to those who need information
for purposes of training or related planning, (What
good is it to know that an industry which employs one
percent of a given occupation will need 5 percent more
in three years?)

The Industry Expert approach can also develop a compre-
hensive, accurate picture of occupations primarily found
wilthin the activity studied, including trends, changes in
number, changes in vocational knowledge required by the
workers, and projected changes in training needs,

A study of this Type does not require an expert statisti-
cian, Utilization of basic arithmetic plus a fundamental
understanding of statistics including knowledge of sampling
techniques,

This type of study does require a person who has some
knowledge of occupational analysis, has some understand-
ing of his local industrial community, and has (or must
prepare himself by gaining) an intensive knowledge of the
industry to be studied. 1In a very large SMSA, the latter
two requirements could present a problem,

Employer response to this study was excellent, The
industry representatives interviewed appreciated the
interest shown in their industries, were glad to express
themselves, and were most cooperative, Not one person
approached refused to furnish the information requested,
despite the fact that a number of persons were interviewed
whose firms had not responded to the Employer Needs Survey,

It is difficult to estimate costs fo a study such as
this, It must be kept in mind that t..is was a multiple-
purpose study primarily aimed at developing a method,
Many more contacts were made than were necessary, A
well-selected sampling under 50 percent could have
resulted in reasonable accuracy. It was also found that
most personal visits could have been telephone contacts
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instead. The latter were used experlmentally and found
to work very well, It is estlimated that this study
could have been completed in 25 man days and for $65
travelirng costs,

Recommendat lons

The Industry Expert approach has conslderable potentlal for
accuracy in gathering current data wilthin a limited industrilal
actlvity., It also has conslderable value in obtalning qualitatilve
data on lndustrial occupatlional trends. However, this approach
has value only for a study of occupatlons pecullar to the indus-
trial actlvity studied. ’

The followlng are a few speclflc recommendations:

1.

A study of thls type should be made only if information
1s needed wilthin a limited lndustrial activity whilch
employs all or most of the workers in the occupations
in question,

Company presidents (including owners of small firms),
manufacturing engineers, and market analysts appear to

be the best sources of Informatlon regarding industry
trends and trends 1in manufacturing methods and occupations
which relate to them,

SIC 4-digit groups do not always work well as sampling
units for occupational information. It appears that more
effectlive sampling units could be worked out by some re-
arrangement of the SIC, This i1s an area for further
research,
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CHAPTER VI

EMPLOYER-BASED DATA AS A MEANS OF IDENTIFYING
EMERGING OCCUPATIONS

SUMMARY

Emerging occupations are an important element in a model system
of occupational information for planning and developlng vocatilonal
education curricula. Could the data obtailned from the Milwaukee
SMSA Experimental Employer Needs Survey yleld rellable evidence
that production methods in some area industries would change in the
subsequent 3- to 5-year period to a degree that would necesuitate
the recruitment of qualified workers from outside the plant who had
acquired new, and therefore specialized, skills?

Although it would have been most desirable and informative to
have followed the returns from the mail questionnaire with in-depth
interviews with selected employers on many aspects of this question,
it was not feasible in terms of time or funding. Short of that,
three techniques were used to analyze the already assembled data with
results that indicate promising areas for further study.

Perhaps most important was the finding that the Area Skill
Survey questionnaire as currently structured does not lend itself
to the identification of emerging occupations to any useful degree.
However, PROJECT VISION suggests that in the future the question-
naire might be tailored more adequately to achieve this purpose.

It also recommends that plans for an extensive follow-up should most
certalnly be incorporated in the overall survey design.

Among the recommendations for improving the usefulness of the
questionnaire for this specific purpose is one particularly related
to the presentation of the occupational listing for the employers!
use, Although in the pretest employers had had an opportunity to
suggest occupational titles to be included, some of their current
interests and even occupational needs were not represented in the
final form, It 1s suggested that this in itself may be evidence of
emerging occupations., It 1s perhaps even more indicative of need
for greater communication between employers and Employment Service
staff with a view to achieving more generally useful and acceptable
occupational terminology. Vocational education representatives
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should most certainly be vital contributors to the effort to resolve
the occupational classification or language problem to the mutual
benefit of those responsible for vocational education training.

Interviews with selected employers regarding their in-plant
training programs indicated that vocational educators could expect
to find valuable suggestions for program planning in the results
of a comprehensive study of such plans if it could be developed on
an area-wide basis,

The most specific result of the study of the questionnaires
immediately pertinent to the development of vocational education
curricula was the evidence that the following occupations could be
considered as "emerging" in the Milwaukee SMSA: electronic instru-
ment repairman; business machine repairman; extruding machine and
molding machine operators in plastics establishments., "Possibly"
emerging occupations were most of the data-processing occupations
and repairmen of mechanical instrument and data-processing equipment.
The occupational fields of inspection and quality control are
recommended for inclusion on Area Skill Survey questionnaires because
their increasing importance in many establishments was indicated to
FROJECT VISION by employers.

SCOPE AND METHODOLOGY

"Emerging occupations" is a fairly broad concept as used in the
Area Skill Survey technique and it is recommended in the Handbook
that it should be taken into consideration in the process of select-
ing occcupations for which data are to be obtained. Such occupations
in Uhis sense are essentially those expected to require a sizable
number of workers in the future, but which at the time of the survey
have few, if any, workers employed in them.l

Experience has shown that this component of the survey has sel-
dom been successfully used, and even less often has its use obtained
meaningful results., In part, this inadequacy is the result of the
way in whilch the Area Skill Survey attempts to elicit information
concerning such occupations from employers, The Handbook suggests
that inquiries into the existence of such occupations be made by

lU.S. Department of Labor, Bureau of Employment Security,
Handbook on Employment Security Job Market Research Methods, Area
Skill Survey, BES No, E-252 (GPO, Nov. 1965), p. 6.
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asking each employer included in the sample to answer the follow-
ing question:

What occupations that are new to your establ:sh-
ment or the area are emerging due to changes in
process, automation or technological development?

A short explanatory note is included which states: "Current employ-
ment in such occupations may be 1lnsignificant, or even nonexistent,
pbut the growth potential is important."3 While this brief note does
attempt to define and clarify the word "emerging," there 1s little
doubt that employers find it difficult to respond to the above ques-
tion, and that the concept as presented to them requires further
clarification in order to improve the quality of the responses,

PROJECT VISION undertook a roundabout investigation of this
problem, The Experimental Employer Needs Survey questionnaire was
not designed to include a direct request for a listing of emerging
occupations, largely because it was quite complex and already included
a number of requests for special information. However, it was decided
to analyze various types of data generated by the survey in an effort
to deteruiine whether such data could provide clues to the identifica-
tion of emerging occupations even if information on such occupations
were not specifically solicited. In particular, interest centered
in the additional occupational titles entered by the employers
themselves on the open-end occupational stub, and in the signifi-
cance of information obtained on those occupations not prelisted on
the survey f'orm,

Before entering into a presentation of the procedural and ana-
lytical aspects of this effort to identify the emerging occupations
in the Milwaukee SMSA, problems thought to be inherent in the concep-
tual framework are discussed,

Problems Concerning the Conceptual Framework

As demonstrated above, the Area Skill Handbook presents only a
generalized concept rather than a precise definition of emerging
occupations, As a result, it has probably been the Prime source of:
problems and arguments that have arisen regarding the importance of
such occupations within the labor market. Probably the greatest area

21pid., p. 22.
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of confllct exlsts wlth respect to the assocliation of emerging
occupations wlth new types of technology. After consultation wlth
representatlives of the Wisconsln Occupational Analysls Field Center,
the set of condltions referred to by Norman Medvin in the Employment
Service Reviewt was accepted, In this article, Medvin states the
basic approach:

It does not seem that the emerging occupations
could have more thar. a slight impact on the Jjob
market for years to come, The fact of the matter
is that job structure changes rather slowly and
the overwhelming number of jobs and subsequent
opportunitlies are in already exlsting occupa-
tions.>

And yet, the very exlstence of sklll shortages seems to indicate that
at some point in time changes do occur within the labor market that
over a number of years have a rather drastlc effect on skill require-
ments. As a result of “hese changes in a particular labor market

and those that may occur ln the general economy, various occupatlons
do emerge -- not as totally new knowledge areas, but as areas that
are receiving increased emphazls as a result of changing manufactur-
ing processes,

With these thoughts 1n mind, the followlng attempts to identifly
emerging occupations were initlated, It was hoped to disclose occu-
pations which could be shortage occupatlons in the years ahead
unless in the near future necessary emphasls and perhaps vocational

—:educatlon ri'ograms are focused on them,

Three Techniques Used To Analvze Experimental Employer
Needs Survey Data

Early in the study 1t became apparent that for effective use

an Intensive follow-up would be requlred to supplement and validate
the data obtained in the figust 1967 msaill skill survey. Limitations
of time and staff ruled thls out., However, it is thought to be use-
ful to present a brief description of the sibstltute, more limited
procedures followed and, based on the findings, a number of observa-
tlons on the relevance of certaln types of data to the identifica-
tion of emerging occupatlons.

4Norman Medvin, "Occupational Job Requirements: A Short-Cut
Approach to Iong-Range Forecasting," Employment Service Review, 4,
Nos. 1 and 2 (Jan.-Feb., 1967), 61,

STpid.
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Initially, the analysls was based on an examlnation of occupa-
tional titles entered by the employers on the Survey questionnaires.
In the survey, some employers were gliven questionnaires with open-
end occupational listings, and were asked to enter all of the occu-
pations themselves, guided only by certain major headings; for example,
Admiristrative, Sales, Englneering, Service, etc., Other employers
were glven questionnaires with prelisted occupations, but were asked
to list additional occupations in their plants that were growing,
declining, or undergoing change. The analysis was to consist of
comparing the occupational titles from the open-end questionnaires
with the titles on the prelisted questlonnaires in order to deter-
mine the differences between the two sets of titles and to evaluate
the areas emphasized by employers in terms of theilr possible bearing
on the question of occupational emergence,

As the study proceeded, an investigation of company training
programs was underftaken as well., In the experimental survey, employ-
ers had been aslied to list the occupations for which training was
provided. It was thought that use could be made of this information
on the assumption that technological change within these companies
would impose certain manpower requirements that initially would be
met from within the establishment through in-plant training programs.

A third approach also evolved. It consisted of piecing together
many bits of information obtained from the Experimental Employer Needs
Survey., The data included expansion needs, replacement needs, and
the industrial groups in which a particular occupation was found.

By evaluating these three sources ot data for a given occupa-
tion and applying local expertise in the areas of staffing patterns,
existing skills, and occupatilons, 1t was believed that a list of
emerglng occupations could be derived,

RESULTS

The review of titles un the open-end questionnaires and their
comparison with titles on prelisted stubs provided no satisfactory
results in revealing emerging occupations. The chief benefit was
in pinpointing occupational areas which might have received more
adequate coverage on the prelisted stubs, It was found, for example,
that more titles should have been entered under "Clerical Occupations,'
However, it so happened that the inadequate coverage occurred
primarily in areas which were not really relevant to vocational
education training ard, therefore, no fundamental loss was sustained
in terms of the overall purpose of the speclal study, Limited
emphasis had been given to administrative occupations on the prelist
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on the assumption that many executive and managerial positions would
definitely be beyond the realm of vocational training.

Another difficulty revealed by the review was the fact that
some occupations or occupational areas were emphasized by some employ-
ers which were al" but passed up by others in the same industiries,
This cannot be said to be surprising in an open-end occupatiriiul gques-
tionnaire. More important, in terms of analysis, was the finding
that employers listed such wide varieties of occupation:s, cskiiis, and
levels of complexity within the same occupatiloral areas that tre re-
culting data were extremely difficult to evaluate. These probl- ac
were especially apparent in processing occupations and in tne gjeneral
area of supervision and of inspection and quality control. Since
headings had not been provided for the latter two areas on the open-
end occupational stubs, the employers were not directed to =anter
these types of occupations. However, many employers did 1list zuch
occupations in various parts of the questionnaires, indicating cnat
they are of importance to employers and, therefcre, that greater
efforts might well be made to identify them in future studiecs. Ilere
agaln, the supervisory occupations might be of doubtrful relevance to
vocational curriculum planning. On the other haad, the inspection
and quality control occupations seemed of such significance to som:
employers that PROJECT VISION recommends further study of this
occupational area for purposes of definition of skills and knowledge
involved,

Since there is a good chance of finding emerging occupati-ns
among the three areas listed above -- processing, supervision, and
inspection and quality control -- it would be advisable to explore
these areas systematically by listing the relevant occupations on a
survey questionnaire, Tn this way the chance employer listing could
be tested for general applicability in a labor market arca.

Probably the major reason for the inability to derive informa-
tion on emerging occupations from the employers! listings is tha®¢ very
few employers recognize such occupations themselves, In other words,
there is reason to believe that employers are not aware of the ract
that new skills, changing Jjob requirements, and training programs for
new machines mayv all be evidence of what PROJECT VISION would
describe as "emerging" occupations., As a result, a poscible emerg- .
ing occupation may simply be identified as "Marchinist IV." Such a
designation on a skill survey occupational stub only conceals the
evidence sought. Thus, the changes in skills that might have indicated
emerging occupations were not identified by distinctive job titles by
employers., This would seem to be an important area which could
henefit from future efforts to improve communication and teriinology
coencerning a mutually accepted occupational classification that would
have significance for vocational educators,
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Turning from this initial effort, which was based primarily on
direct wrltten responses from emnloyers, conslderatlon was next
glven to employer tralning programs as a posslble source of emerg-
ing occupations, A number of employers who stated that they had
such programs were intervlewed and asked to supply the followlng
(for complete questionnaire, see App. D,p. D-3):

The nature or type of instruction offered by
the course,

The duration and the number of graduates
antlcipated several years hence,

Whether the purpose of the course was to up-
grade workers into higher paylng positions or
merely upgrade thelr knowledge so that they
could perform more efficiently.

When the course was lnitlated, and for what
reason,

The followlng list gives examples of the types of occupations
for whilch employers offered training, Also included are the 2-digit
SIC industry desigt.ution of flrms in which these training programs
were most frequently found.

TRAINING GCCUPATIONS

OCCUPATIONAL TITLE SIC INDUSTRY CODE
Electrician 33, 35, 49
General Office Clerk 4z, 63, 73, 91
Machinist 34, 35, 49
Manufacturer's Representative 33, 48, 50
Mechanical Engineer 34, 35, 50
Millwright 34, 35, 91
Salesman 505, 55, 63, 73
Tool and Die Maker 35

Welder 34, 35, 49
Welder-Fitter 35

None of the above occupations can be designated as "emerging"
as the result of technologlcal change., All of them have existed for
many years, although such broad occupatlonal titles certainly inelude
varlatlons which resulted from changes over a period of time, When
asked why they had lnitlated such trainlng programs, employers
generally responded by saylng that they had done so because of the
lack of trained people in the labor market. The other reasons cited
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were (1) to familiarize employees with their product and industry
(most often these were the sales occupations), and (2) to upgrade
present employees to more responsible positions involving some
supervision,

This brief analysis seems to indicate that employers are most
likely to provlide structured training programs to ensure an adequate
supply of workers wlth those skills that are vital to thelr organiza-
tion and not readlly avallable in the labor market. This conclusion
does glve some merit to the argument that the skllls and job know-
ledge required by technologlcal change are most often passed on
through informal channels such as on-the-job training., It is lronlc
that employer tralning programs were looked at in the hope of find-
ing emerging occupations, whlle in fact the very informallty of such
tralning tends to obscure the adjustments in labor utilization which
take place as a result of the evolutlonary process by which tech-
nological innovatlons are developed and implemented. At the very
least it would seem to be Iindicated that the Employment Service has
an opportunity to perform a very real service in thls connection.
Assembled area-wilde 1ln-plant tralning program data could be expected
to provide a useful tool for vocational education program planning,

The last and most productlve attempt at uncovering evidence of
emerglng occupations involved using a comblnatlion of Employer Needs
Survey data and local Employment Service expertise or judgment,
Agaln, the limitation of time and the doubtful accuracy of the data
for many occupations prevented an extensive analysis, Nevertheless,
thlis attempt offered the first real glimpse of emerging occupations.
The followlng factors were consldered:

1, Expansion or growth in employment of a glven occupation
over the succeeding three years, (From thls, yearly
"expansion needs'" were estimated. They were defined as
additional workers needed because of plant expansion.)

2, Replacement needs per year for a glven occupatilon,
("Replacement needs" were defined as workers needed
to replace those whe are promoted, die, retire, become
disabled, or enter the Armed Forces,) :

3. The extent to which a given occupation 1ls found through-
out the local economy.

The filrst step in thls approach conslsted of a comparison of
expansion and replacement needs for a large number of occupations.
The assumption was that 1f expansion needs were larger than replace-
ment needs -- that 1s, 1f expanslon needs were the largest percentage
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of total anticipated demand for a given occupation -- that this
could be taken as an indication of an emerging occupation. From

an analysis of the demand statistics of various occupations ob-
tained from the Employer Needs Survey, it was found that expansion
needs tended to be outnumbered by replacement needs for many non-
emergling occupations, For example, expansion needs were only half
as large as replacement needs for accountants, and only one-fifth
as large as those for registered nurses, On the other hand, expan-
sion needs were double the replacement needs for plastic and rubber-
molding machine set-up operators, and were triple the replacement
needs for mechanical instrument repalrmen. According to this indi-
cator, then, the latter two occupations could be said to be
"emerging."

Since there was considerable reason to question the reliability
of some of the replacement needs data, the replacement-expansion evi-
dence was welghed agalinst several other factors:

1. Total current employment in the occupation. The
assumption was that current employment would be low
if an occupation is emerging.

2., Industry dispersion. The number of industries in-
which an emerging occupation can be found would
currently be few.

3. Short-term expansion. Growth over the shorter
projection (3-year) period would te large if an
cccupation is emerging.

With these additional variables in mind, the data obtained from
the area Needs Survey were reviewed again. The following occupa-
tions seemed to fit all of the previously established conditions and
are, therefore, presented as emerging occupations in the Milwaukee
SMSA on the basis of this limited analysis:

Electronic instrument repairman
Business machine repairman

Plastics Occupations
Extruding machine operator
Molding machine operator

Several other occupations could be placed in a "possible" emerging
category. These include most of the data-processing occupations (more
specifically, console operators) and repairmen in various other fields
such as mechanical instruments and data-processing equipment.
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CONCLUSIONS AND RECOMMENDATIONS

The most obvious conclusion is that the identification of
emerging occupations, for whatever purpose, obtained from :mployer
data by means of the Employer Needs Survey questionnaire is diffi-
cult indeed, A few such occupations or occupational areas could be
singled out when certain types of data obtained in the experimental
survey were analyzed by local Employment Office occupational ana-
lysts, Examples of relevant data were those pertaining to current
employment, replacement needs, the dispersion of occupations among
different industries, and the projected growth of selected occupations
over the 3~year forecast period. On balance, however, it seems apparent
from the survey findings. and analysis that the Area Skill Survey as
currently designed simply does not lend itself to the identification
of emerging occupations to a useful degree,

PROJECT VISION's investigation of company training programs
and of occupations entered by employers on open-end questionnaires
yielded little information that had any bearing on the discovery of
emerging occupations. Perhaps more structuring of the questionnaire
with this particular purpose in mind, and certainly a mrre extensive
follow-up, could make these particular sources more meaningful,
Nevertheless, it is suggested that the Area Skill Survey questionnaire
is hardly-:the appropriate vehicle for this purpose,

Time is ar important consideration in identifying emerging
occupations for purposes of training, since there is usually an
interval before these occupations have an impact on the labor market.
In fact, on the basis of the findings in this analysis, the questicn
can be asked whether there is a real need for early identification
of emerging occupations from the standpoint of vocational training.
Usually by the time such occupations have made an identifiable impact
on the labor market area they have already become a part of the tech-
nological process through evolutionary development, Certainly,
production did not stop while waiting for an "emerging" job to be
defined and filled. The new skills have beea learned and developed
through on-the-job training whether or not they were labeled as
"emerging." As a related point on the time factor, it should be
emphasized that current Employment Service personnel resources are
woefully inadequate and, therefore, unable to realize the potential
from data which could come from a continuing close scrutiny of labor
market needs for this purpose.

Finally, and importantly, although this analysis was limited in
scope, it revealed a number of important variables which are recommended
for consideration by others who may plan to undertake a study of
emerging occupations,
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CHAPTER VII
THE UNFILLED OPENINGS-OCCUFATIONAL OUTLOOK

HANDBOOK APPROACH

SUMMARY

PROJECT VISION, in its evaluation of differ=nt methods of
obtaining workable estimates of worker demand by ccupation in
the Milwaukee SMSA, undertook to carefully assess the adequacy
of the Unfilled Openings-Occupational Outlook Handbook approach
(the UFO-00H approach).l The technique, as set forth in the
Employment Service Review for January-February 1967,2 was put
forward as an experimental approach to meet the then immediate
need of the Employment Service for a viable means of discharging
"its function of providing long-range occupational information
to the vocational education system that would also serve the
Employment Service itself in carrying out its responsibilities
under the Manpower Development and Training Act." PROJECT
VISION recognizes that this technique has some of the advantages
that the Employment Service was looking for, but considers that
it does not produce well-rounded results because of its failure
to take into account several elements of fundamental importance
to a projected occnpational supply-and-demand picture even when
precision is not among the criteria on which it rests.

Without detailing at this point the several sources, the most
auspicious aspect of this method is 1its strong reliance on readily

1U.S. Department of Labor, Bureau of Labor Statistics,
Occupational Outlook Handbook, 1966-67, BLS Bulletin No. 1450
(¢PO, 1968).

2Norman Medvin, "Occupational Job Requirements: A Short-Cut
Approach to Long-Range Forecasting," Employment Service Review,
4, Nos. 1 and 2 (Jan.Feb. 1967), 61-T.4,

>Ipid., p. 64.
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avallable or easlly assembled data., Most of these sources are

wlthin the confines of Federal and State government agenciles,

They include the valuable expertise of the local Employment «
Service staff on which the method relles heavlily. Thus, 1t is

possible in a relatively short period of tlme, on a recurring

basis if desired, and at a minimum cost, to assemble large por-

tions of the necessary baslc data., Thils i1s in contrast to the .
standard Area Sklll Survey technique which depends in the first

instance on the cooperation and speclalized knowledge of busy

employers who, for the most part, are not prepared to furnlsh

carefully reasoned estimates of thelr need for workers Iin speci-

fied occupations during a year or more ahead,

On the other hand, PROJECT VISION found that a substantive
drawback to the technique, if 1t were followed as described in the
Employment Service Review, was the lack of any provislon for pre-
paring estimates of the number of workers who could be expected
to become avallable to meet the current and antlclpated shortages
in selected occupatlons in a given area. In this connectlon, an
important component of the labor supply-demand balance sheet not
accounted for was the estlmated net galn or loss that was due to
the in-migration or out-migratlon of workers attached to a gilven
occupation for a selected time period., As in the case of one
particular occupation in the Mlilwaukee area, the net in-migratlcn
of young trained workers from another labor market area could be
an lmportant supply factor actlng to reduce a current or Ilmpending
labor shortage,

As a result of PROJECT VISION's use-test of the UFO-O0OOH method
and the development of certaln additlonal data deemed to be
necessary, it was concluded that the UFO-OOH technique is one of a
.number of labor market "indicators" that can be useful to vocation-
al education planners if 1its limltatlons are recognized,.

SCOPE AND METHODOLOGY

PROJECT VISION, using Job vacancy and unfilled openings data
for 1967, tested the technique for long-range occupational forecastE i
ing as described by Norman Medvin in the Employment Service Revlew,
Although thls test in the Mllwaukee SMSA focused on developlng

“1bid., pp. 61-T4.
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information for vocational education purposes, the data resulting
from this technique are also useful for MDTA purposes, including
development of the MDTA annual plan and training needs determina-
tion. An application to MDTA purposes can be achieved merel: hy
including data for lesser skilled occupations which are not of
import for normal vocational education information needs.

In addition to the formal test, PROJECT VIZION develored
supplementary procedures designed to construct the suppl, deter-
minants for the occupations in which workers were judged to te in
short supply and for which long-range planning was expected o be
necessary in order to meet the need, These proccedures zire oL Joirth
in the form of a manual (App. I, pp. I-13-I-24) ent’tled "Addendum to
a Short-Cut Technioue for Making ILocal Long-Range O:cupational
Projections: The k. Unfilled Job Openings=-Occupational Outlool:
Handbook Approach." The material presented in the manval ic not
part of, nor contemplated by, the technique ac proposed by iledvin.
Rather, it is an amplification of that technique.

A detailed description of the manner in which the formal
test was carried out follows.

The test as it was conducted in the Milwaukee SIMSA involved
the collection and treatment of local Employment Service data on
unfilled and hard-fto-fill job openings. In this special study
the initial step involved reconstructing unfilled cpening:s data
for the previous four quarters to obtain a set of bhasis data from
which to work, From the basic data, occupations were selected
according to a number of.criteria as stated in the methodology con-
tained in Appendix I (pp. .I-1-I-12, "A Short-Cut Technigue for 'laking
Local Long~-Range Projections.") In addition, other occupations were
included which were found to be numerically important =2zcording to
the 1960 decennial Census. Such occupatilons genersis ieplacement
needs which may require vocational programs even in the absence
of long-term growth.

After the above occupational data were assembled, job vacancy
data from a specilal survey made in the Milwaukee area wr«i*= arrayed
against the job openings. Ideally, the time period for whicli the
job vacancy data are collected should correspond to one of the
quarterly periods for which the job opening data are coullected.
This situation existed for the Milwaukee SMSA test., Au o reoullT
of the comparison of vacancy data and the job openings data, a
blow-up or expansion factor was obtained and used to develop esti-
mates of the universe of "hard-to-fill" job openings in the
Milwaukee area for the occupations selected. In a number of
instances, data on occupations were missing c¢r rere considered to
be unreliable. In these cases, generally resulting {rcm
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underrepresentation in the ES Job order flles, further investiga-
tlon was required. The addltlonal investigation into areas of
inadequate data was called a "gap" study.5 The following comments
concerning certaln aspects of this study are of linterest.

The "Gap" Study

The nature of the informatlon needed determined the source
from which additional data would be obtained. For instance, since
building trades occupations are suhjJect nearly exclusively to union
Jurlisdictlion, the union was assumed to be the most frultful source
for ascertalning occupational opportunitles in thls field. On the
other hand, speclflc data on growth trends in individual occupa-
tlons resulting from technology are most llkely avallable at the
corporate englneering officer level of Iindividual establishments.

Most of the interviews undertaken during the gap survey
informatlion program were at the personnel offlcer level, It was
logical to make arrangements wlth a personnel officer in the first
instance, regardless of the speclflc iInformation needed, because
he would be in a position to help set up appointments with other
company officlals, Also, much of the data on current demands and
tralning and numerous other pertinent facts are usually readlly
avallable at the personnel level, -

The followlng toplcs were explored during lnterviews or in
other facets of the In-estigation into gap areas:

Clarification of occupatlonal terminology used.

Present openings and those open over 30 days,

Training required for entry into the occupation and
for advancement.

Location of available training faclllties,

Tralning conducted by the firm for a given occupation.

Past experlence factors in the occupation,

Supply sources for the occupatilon.

Reasons for shortage of Job applicants.

Reasons for employment trends in the occupation. g

New technology affecting thls occupation, and the
occupatlional structure in general,

Forecast, short and/or long-range, for demand for
workers in the occupation,

oCWVWOX~NOoOMVME WK
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oA step~by-step explanatlion of the gap study procedure is
covered in Appendix I, "A Short-Cut Technique," (pp. I-2-I-12),
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Findings of the "Gap" Study

It is generally agreed that the information given by a

firm 1s not only specific as to that firm's position, but that it
can also be considered to apply to other firms in the area which
have a similar occupational mix, This point is especially per-
tinent ir. determining an occupational needs projection when the
cooperating firm 1is known to have the area's most advanced tech-
nology. The advanced status of such a firm is a good indicator
that their thinking foreshadows the trend in the industry as a
whole,

It was disappointing, therefore, to find in this project that
figures obtained from employers on the number of openings in gap
occupations and the length of time they remain open were of iittle
help in probing gap areas. In general, it was found that firms
had specific data on their own operation but could offer no real
enlightenment on the universe of a particular occupation. Each
firm could furnish figures on its immediate employee needs for
the occupation in question, but were unable to discuss their
requirements in terms of overall demand factors -- past, present,
and future., Likewise, they were not in a position to relate their
future labor needs to the factors (wages, working conditions,
applicant characteristics, etc.) that normally determine the
supply of labor for particular occupations in the geographical
area under study. '

Terminology is often a stumbling block which prevents ready
understanding., In the gap study, problems of ambiguity arose
quite frequently in occupational discussions, It was often
necessary to state the precise meaning of words such as '"skilled,"
"tailor," "technician," "millwright," in a particular context.
Also, it was difficult to ascertain the exact skill level (skilled
or semiskilled) an employer was referring to when certain occupa-
tions were under consideration. The terminology problem was most
striking in the machine-shop area where the large number of open-
ings could be either skilled Jobs requiring extensive training, or
semiskilled occupations needing little preparation. The occupa-
tional listing in the quarterly unfilled openings studi<s, especially
if a 6-digit SIC breakout 1is used, is helpful in determining whether
employers are referring to skilled, semiskilled, or unskilled
positions,

In a tight labor market such as that exlsting in the Milwaukee
SMSA in 1967, many employers indicate that they are mainly inter-
ested in applicants who are trainable. By "trainable" it is
generally meant that the applicant possesses the rudiments of
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communication skills, mathematics comprehension, and, equally

important, the proper motivation toward the Job. However, ex-

ploring this point with employers usually disclosed that they .
really desired applicants to be knowledgeable 1in certain parti-

cular areas in order to quallify for a job.

An Interesting aspect of thls approach was exemplified by
a follow-up study of the talloring occupation. Job order flles
showed 1ittle ES activity in this occupation during the period
studied and no vacancy informatlion. Also, at the time this
report was being prepared, the local office had only one order
for a tallor on flie, and there was one newspaper advertisement
requesting a tallor's sklll, Yet, 1n approaching the various
local buslnesses employlng tallors, a good demand was found to
exlot., How does such a demand operate in the local labor market
1f no outward manifestation of it 1ls apparent? 1In this instance,
the Milwaukee Technical College bulletin rresented a rather large
curriculum for talloring, It 1ls reasonable to suppose that the
college's tralned workers were meeting the local demand., Simllar-
ly, dental and medlcal asslstance occupatlions have extenslve
tralning prerequlsites at the school and are probably among the .
growing medical field demand occupatlons., At the same time
the demand for workers for these occupations, as in the case of
talloring Job openings, was not evident in the study of the local
ES job orders. -

Another facet of the occupatlonal supply-and-demand picture
encountered 1n the gap study was wage structure and its importance
to Job stability and mobility. It is a trulsm -- but it bears
repeating -- that some Jobs, although demanding energy and '
creatlvity, do not attract enough people because the pay is poor
in relation to other Job cpportunitles available in a community,

It was also brought home quite strongly by several of the
larger firms hiring technlclans that there was a slgnificant 1in-
migratlion and out-migratlion of technical school graduates in the. -
Milwaukee SMSA, Three large cumpanies 1ln the area recruit exten-
slvely in Chlcago from a school for electronics technicians., It
i1s Important to bear 1n mind, in relating demand to supply in a *
given labor market area, that the problem of accounting for
migration of workers can be lmposing and requires careful
consideration,

Returning now to the additional steps taken in the UFO-OOH
procedures and some of the resulting findings, long-range national
employment projections were obtained from the Occupational Outlook
Handbook for each of the previously selected occupatlons, Diffi-
cultlies were encountered in this phase of the study because of the
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many levels of ccmplexlty and sklll represented in some of the OOH
clusters of occupatlons, Efforts were made to adjust to the OOH
whenever possible by rearranging unfllled openings data, Also, the
BLS publication, "America's Industrial and Occupational Manpower
Requirements, 1964-75,"0 was used as a supplement to the OOH data
in order to clarify speclfic projectlons and fill information gaps.
The results of the initial test of thils technlque were published

in a report, "Occupational Employment Information for the Milwaukee
Job Market Areas" (App. I, pp. I-25-I-45),The following descriptive
paragraphs and Table 15 (pp. 150-151) are based on that report,

Seme 100 occupations, grouped into 48 occupation step clusters,
and representing six major vocational educatlon curriculum areas,
are llsted on Table 15. These occupations were deemed to be in
perslistent short supply in the Milwaukee SMSA in 1967. All of
these occupatlons are expected to expand locally over the next
eight years (to 1975), although by varylng rates of incrcase.

Also in Table 15, the national expanslon rate ls arrayed against
each of these shortage occupatlonal clusters, While the prospective
rate of growth natlonally may not colncide preclsely with the anti-
cipated local expansion rate, 1t is expected to be close enough to
warrant long-range planning on thils basis., (The Wisconsin State
Employment Service wlll survey the job market on a periodic, and
frequent, basls to assess the state of the Job market and to

report adjustments in the demand situation as they occur.)

The occupatlions listed carry with them a spectrum of detail of
direct interest to vocatlonal education authorities, These details
include: (1) hard-to-fill openings (estimated number of current
worker shortage) in the occupation; (2) intensity of shortages as
reflected by the proportlons of job openings in an occupation
remaining unfillled for 30 days or more for which workers could not
be found despite intensive search; and (3) the estimated rate of
growth during a long-range national forecast period to 1975. A
"rapid increase" denotes at least a 25 percent growth through 1975.
A "moderate" increase ranges from 15 to 24 percent, and a "slow"
rate of growth from 5 to 14 percent. These percentages refer to
employment additions to the number of workers in an occupatilon
in 1967. They do not include replacement requirements because of
deaths, retirements, out-migration, or leaving the occupation,
which in many cases can add substantially to the growth need,

6U,S. Department of Labor, Bureau of Labor Statistics, "America'r
Industrial and Occupational Manpower Requirements, 1964-75," in
Appendix I: The Outlook for Technological Change and Employment, ‘Lo
Technology and the American Economy, A Report by the Natlonal Cownrission
on Technology, Automation, and Economic Progress (GPO, 1966).

-149-




TABLE 15,--Occupations Having Contirmuing Shortages of
Workers by Degree of chortage Intensity and

Anticipated Rate of QGrowth
Milwaukee SMSA 1967

Number of Workers Degree of Forecast
Occupation in Continuini Intensity of Rate
Short Supply of Shortage2 of Growfh

Percent to 1975

Distributive Education

Attendant, Service Station 60-100 60 Rapid
Salesman and Sales Clerk 100 plus 70 Moderate
Health Occupations
Medical Laboratory Technician 60-100 90 Rapid
Nurse's Ailde 30-60 20 Rapid
Nurse, Regilstered 100 plus 90 Rapid
Home Economics Occupations
Domestics and Housekeepers 30-60 30 Rapid
Office Occupations
Bookkeepers and Related 30-60 4o Rapid
Mach, Oprs,,Billing, Book-
keeping 60-100 50 Rapid
Statistical Clerks and
Related Under 30 30 Rapid
Filing Occupations 30-60 4o Rapid
Generali Office Clerks 30-60 4o Rapid
Correspondence Clerks Under 30 50 Rapid
Shipping Clerk & Rec,Clerk Under 30 4o Rapid
Secretaries 30-60 50 Rapid
Receptionist & Infor, Clerk Under 30 40 Rapid
Typist and Stenographers 100 plus 50 Rapid
Technical Occupations
Production Pianner 60-100 80 Rapid
Electronic Technician Under 30 80 Rapid
Trade and Industry
Automobile Mechanic 60-100 60 Moderate
Brick ana Stone Mason Substantial Demand - Rapid
Carpenter 30-60 50 Slow
Chambermaid and Houseman Under 30 50 Rapid
Chauffeur and Truck Driver 100 plus 30 Rapid
Cook Under 30 4o Rapid
Coremaker 30-60 70 Moderate
Construction Ecaipment Op. Under 30 70 Rapid
Draftsman 100 plus : 90 Rapid
Electrician Under 30 90 Moderate
Guard and Watchman : Under 30 60 Rapid
Janitor and Sexton 30-60 30 Rapid
Lens Grinder and Polisher Under 30 80 Moderate
Machine Tool Operator 100 plus 70 Slow
Machinist 6Q-100 80 Moderate
Maintenance Mechanic 100 plus 70 Moderate
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TABLE 15 (continued)

Number of Workers Degree of Forecast
Occupatilon in Contlnulng Intensity of Rate
Short Supplyl of Shortage“ of Growth
Percent to 19753
Trade and Industry (contilnued)
Assembler, Electrilcal Equilp, Under 30 90 Rapld
Metal Fabricator Under 30 90 Rapid
Molder Under 30 50 Slow
" Painter, Constructlon Substantlal Demand - Rapild
Plastlic Fabrication Occupatlions Substantial Demand - Rapld
Plumbers N Substantial Demand -- Rapld
PFessman, Printing Substantial Demand - Slow
- Sewing-Machlne Operator 60-100 T0 Moderate
* Shnet Meial Fabricator Under 30 T0 Raplid
Tallor and Talloress Substantlal Demand -— Moderate
Tool and Dle Maker 30-60 90 Moderate
Upholsterer Substantial Demand -— Rapid
Walter and Waltress 60-100 Lo Rapid
Velders : 100 plus 70 Moderate

1Continuigg,Short Supplx.--The average nuaber of Job open-
Ings in varlous occupations in the Mllwaukee area which have been
unfilled for 30 days or more 1in two or more quarterly perlods
during 1967. Figures are hased on Job vacancy studles for the
Mllwaukee SMSA and unfllled openings data from the ES offlces
located wilithin the SMSA,
2Intensigx,of Shortage,-~Determined from ES District Office Job
order flles, the "intenslty" 1s shown as the percent of the openings
_ggigéig that have been hard-to-fill (open 30 days or more for two or
more gquarters) for each of the occupations listed, This 1s a
measure of difficulty in filling .Job openlngs, Foi* example, 1f at
least 50 percent of Job openings in an occupatlon have been vacant
for 30 days or more desplte active search, the shortage would be
described as of "high intensity.," These percentages provide a
reasonable 1ndlcatlon of the degree of diffilculty encountered
in filling vacancles In these occupatlons throughout the Mllwaukee area,

3Employment Forecast to 1975.--Prognosis gilven for ~h
occupatlen or occupatlonal cluster for the 8 years 1967 .o 1975,
Thls refers to growth rate, not replacements, A Rapld Increase
implles a galn of 25 percent or more in employment nationaily; a
Moderate Increase 1s a 15 percent to 24 percent increase in employ-
ment; and Slow Jncrease, a 5 percent to 14 percent growth rate,
(Prognosis based on BLS publications: Occupational Outlook Handbook,
1966-67, and America's Industrial and Occupational Manpower
Requirements, 1964-75.)
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It was not possible to calculate the exact need or the
"intensity of shortage" for a few of the occupations because of
insufficient data ir elther unfilled openings or Jjob vacancy
studies, However, communication with employers, unlons, and
trade assoclations indicated that a "substantial demand" did
exlst for these occupations. This 1ls so noted in the table,

Some of the components in the line-item occupations listed in.
the table may seem to be at variance with one another, This 1s a
reflectlion of the complexity of the labor market, For instance,
the "slow" projected increase for carpenters may seen to be in-
consistent with the "rapid" increases anticipated for other con-
struction-related crafts (painter, plumber, etc.). However, it
was found that information gained from lnterviews with local
construction contractors was in substantlal agreement with the
Occupational OQutlook Handbook in indicating that occupatlons with-
in the construction industry wlll not necessarily contlnue the
growth patterns of the past several years., The need for carpenters,
in particular, will be affected by the expected increase in use of
"pre-~fab" construction materials which are prepared off site,

FINDINGS OF TEST OF UFO-OOH APPROACH

‘I'he most significant occupational shortages numerically were
among draftsmen; chaufleurs and truck drivers; salesmen and sales
clerks; stenographers and typlsts; machine-tool operators; welders;
maintenance repairmen; and reglstered nurses, Each of these had
consistent shortages of at least 100 workers. Some occupatilons
were 1in relatlvely shorter supply than others, which for training
purposes could be the basls for establishment of a priority list,
As a reflection of this "intensity of shortage" in Milwaukee,
there were many occupations in which shortages represented a larger
proportion of the total vacancles than others. Thus, there were
some 417 occupational groups in which the proportion of hard-to-fill
Jobs was at least two-thirds of all such openings in the community
for those occupatlions. These included salesmen and sales clerks;
reglstered nurses; technlcal occupations; electrliclans; crane
operators; draftsmen; lens grinders and polishers; coremakers; tool
and dle makers; machinists and machine tool operators; sewlng
machine operators; welders; malntenance repairmen; and workers in
sheet metal fabrilcatlon and plastic fabrication,

The type of occupation for which these data are most easily
interpreted is one like that of registered nurse, whilch has persis-
tently large shortages of qualified workers (over 100), a high in-
tensity of shortage (90 percent of all job openings in the area
were vacant for at least a2 month), and a rapid rate of growth to
1975 (over 25 percent).

Q
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Nurse'!'s alde demonstrates a d.fferent type of demand-supply
3ltuatlon. Demand for such workers in the community totaled over
200 but only about one-fifth (30-60) of the openings were hard to
£111l, Whlle the small shortage ls perslistent, 1t 1s obviously not
intense in relation to total area demand. Nevertheless, the demand
for workers in the occupation wlll expand rapldly and hence 1t is a
"safe" candidate for training programs. (In its semi-annual or
annual assessments of the labor market, the Wlsconsin State Employ-
ment Servlice will watch thls occupatlon carefully and make {imely
recommendations to the Milwaukee vocational education authorities.)

As a final 1lllustratlon, service statlion attendant represents
a common problem in the job market. The "shortage" of such atten-
dants l1s attributed largely to a low-wage situation which causes
high turnover in the occupation. In llisting thls and simllar
occupatlions as belng in contlnuing short supply, it should be made
clear that 1t 1is not the purpose of this listing to perpetuate a
low wage structure in a glven occupation nor, perhaps by 1lts
omlssion from the list, to correct a soclal situation. The find-
ings simply describe an exlsting circumstance in the laber market.
The Employment Service would be remliss if it did not call this
situatlion to the attentlion of the tralining authoritiles,

Thils test of the Unfllled Openings-OCH technique, utilizing
both local offlce data and a form of local expertise as represented
by the gap ctudy, took less than one month to complete, It was, as
claimed, an lnexpenslve and relatlively uncomplicated technique, How-
ever, as the study proceeded, PROJECT VISION became convinced that
data generated by this technique must be supplemented by information
on other important labor market determinants., The staff therefore
prepared a manual descrlbing the additional steps deemed necessary
to supplement the data generated by the UFO-O0H technique (see
App. I, pp. I-13-I-24),

It was the opinlon of PROJECT VISION that when data on supply
determinants are collected and analyzed by key occupations, voca-
tional and other manpower training agencles are in a position to
gauge their own potentlal contribution in elimlnating shortages in,
the labor market and in assisting individuals in acquiring necessary
skllls more effectlvely., In order to avold a large over- or under-
response to the actual needs of employers; a conclse evaluatlion of
the interaction between demand for labor (estimated universe of
hard-to-£ill openings) and the determinants of the labor supply foi
speclflc occupations is needed., Accordingly, the supplemental manual
deals with (1) the identification of factors which determine supply,
and (2) the uses to whilch such data could be put by Employment
Services and manpower tralilning agencles ln determining tralining needs.
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The critical question posed for evaluating the method is
whether or not the estimated number of unfilled openings for each
occupation is sufficlent data for the purpose at hand -- that of
vocational curriculum and enrollment planning. Is 1t advisable
to recommend to vocational education authorities that they lncrease
their classes in certain vocatlonal areas because the unfilled
openings data indicate there are shortages in those areas? Or,.
when it 1is found that demand exceeds supply in particular occupa-
tions, is it not also necessary to conslder why the supply is
limited in those occupations? Questions arilse 1f the potential
workers! point of view 1is assumed, Are the shortage occupations
in a low-paying industry? How long is the tralning period? Is
experience required? What about working conditions? Specific
applicant characteristics? What about current enrollment, capacity,
and cost of attending different training institutions? PROJECT
VISION undertook to consider supply factors for individual occupa-
tions and to assess the interaction of supply with demand, bellev-
ing that this should be the procedure before maklng recommendations
to vocational schools. Examples of the application of this approach
to the occupations of draftsman, auto mechanic, and reglstered
nurse are found in "Occupational Employmeni Information for the
Milwaukee Job Market Area" (App. I, pp. I-25-I-45), As prepared by’
PROJECT VISION, this represents a proposed format for occupational
information reports.

CONCLUSIONS AND RECOMMENDATIONS

The Unfilled Openings--00H technique 1is relatively inexpensive,
provides data regarding occupatlonal shortage conditlons, and
requires far less time to complete than an Area Sklll Survey.
However, it was polnted out that the data provided are limited
in that gap areas exist for those occupations for which the
local Employment Service office has a low penetratlon rate.
Moreover, even after the more signifilcant gap areas are adequately
filled through a gap study, the technlque stilll lacks the basic
criteria for developing projections. It uses local information to
determine whether, at a glven time, local area occupatlonal growth
appears to follow the national growth indicated in the Occupa-
tional Outlook Handbook, However, having no predictlve device of
its own, it must rest hecvlly on local labor market expertise.
Although 1t does provide a system for ldentifylng certain current
occupational needs within an area, it is recommended that it be
utilized only upon recognlizing the fact that the data do not pro-
vide an absolute benchmark from which decisions pertaining to
future plans can be made. Further, it 1s strongly recommended
that the data be presented to vocational educators in conjunction
with an analysis of supply determinants., This more comprehensive.
approach will faclllitate a more effective use of the data
generated by the original UFO-OOH technilque.
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CHAPTER VIII

OCCUPATION-BY-INDUSTRY MATRIX TECHNIQUE
SUMMARY

PROJECT VISION made a serious attempt to apply the "Matrix
Technique--Method A"l to the Milwaukee SMSA for the purpose of
estimating changes in employment by occupation for the period
1960~-1975. The results appear to be useful in some respects but
are subject to certain limitations.

For many years now, the United States Bureau of Labor Statis-
tics has been collecting data on the cccupational employment pat-
terns of various industries on a nationwide basis. Recently the
Bureau devised methods of adapting these techniques to States and
localities, Since it was thought that Method A might be appli-
cable to the Milwaukee SMSA, a test of the method was undertaken
with a view to determining its usefulness for developing occupa-
tional need projections for use in connection with vocational
education curriculum design and programming. The procedures used
in applying the method, the problems encountered, and an gvalua-
tion of the results in the l1light of their value to manpower plan-
ning officials are presented in some detail with the expectation
that the information may be of interest to other States and labor
market areas.,

Although the method requires a number of steps in order to
finalize occupational projections, the basic data and underlying
statistical procedures are

1. Estimates of employment by industry for 1960 and 1975.

2, The application of the BLS matrix to these estimates,

3. Application of regression methods to the projection
process,

4, Occupational patterns from the 1960 decennial Census.

lU.S. Department of ILabor, Bureau of Labkor Statistics,
Tomorrow's Manpower Needs, BLS Bulletin 1606 (GPO, Jan, 1969),
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The baslic data for thils method has inherent characteristics
which required that adjustments be made., These included adapting
the varilous statistics (such as payroll data) to the BLS concept
of one man-one Job and making allowances for self-employed work-
ers, unpald family w-.kers, and government employment., Ano:her
problem centered in the changling geographical coverage of the
Milwaukee SMSA during the 1960's which required certain manipula-
tions in the time serles used to make them comparable. ‘

Over and above the necessary adJustments to the data, whilch
could be handled, there are several limitations In the method 1ltself,
One 1s that employment requirements for replacement needs resuit-
ing from deaths, retlrements, migration and other causss were not
accounted for in the method as used by PROJECT VISION, They must
be determined by other means, Another drawback, from the pecint of
view of vocational education curriculum planning, was found 1ln the
fact that the labor requirements projections were not sufflciently
refined occupationally. Improvement in the results of the method
for this speclflc purpose wlll have to awalt more occupatlonal
detall in the Industry staffing schedules on which the method relies.
However, the overall proJections of emp_oyment by industry to 1975
developed by PROJECT VISION for the Mllwaukee SMSA were thought to .
be reasonable and valuable to manpower planning offlclals whose
responsibllities do not require the speclflc occupational break-
down that educators need.

PROJECT VISION concluded, 1n answer to the baslc question
posed for the test of Method A, that the data did not yield suffi-
clently refined requirements for speciflc occupations or occupation-
al sklill levels to meet the needs of vocational currlculum planners
in the Milwaukee SMSA. Moreover, because 1t does not attempt to
evaluate the relatlonshlip between the educators trainlng poten-
tlals and the overall area employment needs by occupation, PROJECT
VISION ralses the question of whether i1t produces estimates of
"actual needs" that are as practical for curriculum design in
local school situatlons as the admittedly Iimprecise estlimating
methods generally used for thils purpose by school admlnistrators.
The value of the results of any proJection technlque in this regard
1s in direct relation to the degree to which 1t can lessen, in the
future, the over-or-under response to expressed needs that has N
been the pattern.

2Subsequent to the period during which PROJECT VISION carried
out its research (1967-68), suggested alternative methods for pro-
Jecting replacement needs have been devised by BLS and publlshed
in 1969 in the BLS guilde, Tomorrow's Manpower Needs. :
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Recognizing that proJection results obtained by use of re-
gression analysis are considered to be "first approximations,"
PROJECT VISION, as an important aspect of the test, submitted the
findings to representatives of manufacturing establiskments, the
construction industry, and selected trade, service, and financilal
institutions in order to obtain qualitative Judgments which might
be useful for evaluation purposes. The conclusions drawn from
these consultations with experts who were in general knowledgeable
about the SIC industrlal classification was that, in spilte of very
real interest on their part, they were unable or hesitant to make
Judgment s regarding long-term projJections at the 2- and 3-digit
SIC level, Generally speaking, PROJECT VISION obtained the most
specific and helpful comments in those instances when the dis-
cusslions pertained to the more detailed SIC occupational data.

One other central point of the test as conducted by PROJECT
VISION concerned the applicabllity of the BLS Matrix method to
other SMSA areas roughly the size and industrilal composition of
the Milwaukee SMSA, On this score, PROJECT VISION offers the
firm recommendation that it should not be used in areas smaller
than the very largest metropolitan areas such as Los Angeles or
Chicago or in geographic areas smaller than a State or large
economic region until the method 1s refined so as to yield more
precise occupational detail and untll a central or regional office
is established for handling the necessary computations and data
processing.

Because of the numerous calculations that must be undertaken
in order to achleve the final results, the question arises as to
the level of statistical experience needed by the research staff
applying this method. It is PROJECT VISION's Judgment that a
highly trained mathematical statistician is not required, How-
ever, personnel working with Method A should understand the
fundamentals of least-square methods and should have access to a
trained statistician for consultation. They should also be
acquainted with national (U,.S. Census and Department of Labor) as
well as important State and local statistics, If the latter

skills are not at hand, members of the staff must be given adequate

time to develop them,
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INTRODUCTION

As part of the PROJECT VISION research into methods of deter-
mining employment needs by occupatlon and ways of interpreting
these data to local vocatlonal educators and other manvower develop-
ment personnel, the BLS occupational projectlon methodnlogy known as
the Occupation-by-Industry Matrlix, Method A was tested for the
Mlilwaukee SMSA,

This matrix technique was developed by the natlonal office of
the Bureau of Labor Statistics wlth the intent of asslsting State
and, possibly, local manpower planning agencles in determining the
makeup of the future labor force, It was not Initlally developed,
however, to address 1itself to a unlque need of local vocatlonal
educators and other training personnel, namely, the design and
development of curriculums relevant to the changlng needs of the
labor market, especlally relating to entry-level positions, Thus,
the matrix technlque was deslgned to determine future employment
by occupation and not necessarily to ldentify the needed occupa-
tlional skill levels wlth which vocatlonal tralning programs are
more reallstically involved,

PROJECT VISION's evaluation of the use of the BLS Matrix
technique 1is concerned, therefore, with whether the method -- when
applied to an area such as the Milwaukee SMSA -- will afford occu-
patlional data that will be reliable and meaningful enough to
provide a basls for intelligent vocatlonal education curriculum
planning and design. In other words, does the method apply well to
areas which are smaller than a state, a large economic region withiln
a state, or such large metropolitan areas as New York, Chicago, and
Ios Angeles, as a means of determining future training needs which
could be met in part by a local vocational education system.

In the State of Wisconsin, at the time of PROJECT VISION's
field work, vocational school curriculums were developed primarily
at the local or school district level. When such planning 1s done
at the local level, then it 1s essentially, though not entirely,
local levzl projections of occupatlonal needs that should be used

by curriculum des:. 1ers and others to determine the future size
and mix of curriculums within a school district. Statewlde pro-
jections of occupational requirements, while valuable 1in some
aspects of manpower planning, may not be particularly helpful to
local vocational educators in avoiding over- or under-training
responses to occupational needs in thelr localitles except for
those programs in which people are being trained to meet national

or state-wide needs, In States where State boards of vocational,
technical, and adult education have greater control over funding,
development and design of currlculums, than was true in Wisconsin,
more Justification may be found for using the Occupation-by-
Industry Matrix technique on a state-wlde basils,
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SCOPE AND METHODOLOGY

The presentation that follows 1s both a description of the
methodology, with the steps required to adapt 1t to an SMSA the
size and industrial makeup of Milwaukee, and a feasibility analy-
sls of 1ts use for such an SMSA in terms of i1ts cost, potential
practical application by local vocational educators, and the
reliability of the projections obtained,

The occupatlonal proJjections derived through the use of the
Occupation-by-Industry Matrix involved the use of three primary
and critical inputs:

1. Estimates of local employment by individual
industries for the base year of 1960 and the
projected local employment by industry for
the target year of 1975.

2. The occupational staffing patterns or structure
for each industry for the years 1960 and 1975.

3. Employment by occupation data for 1960 for the
given locale,

Method A does not require that a locality determine the
occupational staffing patterns of individual industries for its
own area, National industrial staffing patterns are used, How-
ever, the method does require area personnel to determine the
total employment by industry covering a maximum of a ll6-industry

breakout for the base year of 1960 and the target year of 1975.
The area research personnel are also requlred to estimate the
number of people employed by occupation for a maximum of 191
occupations covering total employment in the area for the base
year of 1960, In present practice (1968), this estimate of em-
ployment by occupation is based on the 1960 decennial Census,

with adjustments made for "Other" designations. {(App. F3, p. F10)
contains a discussion of adjustments made to include "Other"
designations and to convert Census occupational data to the "all
employment" concept used by BLS.)

The estimates of occupational needs in 1975 and the forecast
of changes in the number of employed workers by occupation from
1960 to 1975 which are derived from this method refer to the ex-
pansion or contraction of labor demand, In order to estimate the
total labor requirements for the years under consideration it is
also necessary to estimate occupational needs due to labor re-
placement requirements arising from retirement, death, migration,
entry into the Armed Forces and other causes, PROJECT VISION did
not take these requirements into account.
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The occupational projecticns presented for the Mllwaukee SMSA
cover those private nonagricultural wage and salary, self-employed,
unpald family, and government workers based on a one-man, one-job
concept who will likely be employed in speclfic occupations in
1975. These estlimates are based in part on an assumptlon that the
relatlonshlips of employment by industry to most factors affecting
employment which existed between 1958 and 1967 will tend to con-
tinue for several years into the future.

It should be emphaslzed that the use of the BLS Matrix, Method A
to estimate local area occupational needs in the future is not
premised on the assumption that local staffing patterns by lndustry
are necessarlly the same as they are for the Natlion or for another

locale. {See App. F4 for comments on some differences between
staffing patterns in Mllwaukee and elsewhere.) But in uring
this method it 1s assumed that the rate of change from 1960 to
1975 in the staffing patterns of a particular industry will be
essentially the same for the locale as for the Nation., This may

not always be the case,

Thus, by multiplying natlonal occupational stafflng patterns
for each industry by the employment figures for the appropriate
local industries in the base year of 1960 and by the'estimates of
local employment by industry for 1975, use 1s made of the national
rate of change in occupational patterns for individual industries.
At the same time, the relative growth rate of local employment by

local industry 1is used to determlne the expansion of occupational
1'eeds on the local level. Consequently, the reliability and appro-
priateness of the methodology used by, and most llkely avallable to,
local personnel to project local employment by industry to 1975 is
of paramount concern to the analyst in evaluating the feaslbility
of using the matrix to determine future occupational needs.

Step-by-Step Procedures Used ln Method A

The major steps to be followed in executing Method A of the
BLS Matrilx approach are given below., It should be noted, in
summary, that in thls method the 1975 projections are ultimately
based on figures for local employment by occupation in 1960 as
developed from the decennial Census (Step 5). The other estimates
to be made (Steps 1-3) are used solely for the purpose of establish-
ing rate of change 1n occupatlonal employment in the labor market
area from 1960 to 1975.
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l, Make estimates of all employees by industry for a
locale for the bajse year of 1960 and the projected
year of 1975, comparable to the all-employment
concept used by BLS,

2, Factor the local employment by industry data for
each industry (from Step 1) by the nationally esti-
mated occupational patterns for each industry, for
1960 and 1975.

3. Sum the estimated occupational employment by industry
for all industries in the area (from Ster 2) to ob-
tain total area employment by occupation, for 1960
and 1975.

4, Derive a ratio of 1975 estimated employment by occupa-
tion to 1960 estimated employment by occupation for all
occupations covered (using estimates from Step 3). This
establishes the rate of change for each occupation in the
specific locale over the period 1960-1975,

5. Establish independent estimates of occupational em-
ployment in the area for the base year of 1960, derived,
with modifications, from the 1960 decennial Census,

(See App. F3, p. F10, for the manner in which adjustments
were made to the occupational data secured from Table 121
of the 1960 decennial Census for the Milwaukee SMSA.)

6. Factor the rate of change, or ratio of 1975/1960
employment by occupation (from Step 4), against the
independent estimates of occupational employment in
the area (from Step 5) to obtain the projections of
local employment by occupation for 1975.

Estimates of Iocal Employment by Individual Industry

Breakout for 1960 and 1975

_ The estimates of employment by industry for 1960 and 1975
refer to total nonagricultural employment based on the BLS con-
cept of total employment, The employment by industries are totals
of estimates of private wage and salary data (Current Employment
Statistics), estimates of self-employed, unpaild family workers,
and government employees other than public administration employees
by industry. Domestics -were not included., Adjustments were then
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made to eliminate dual Job holders in order to arrive at a one-
man, one-job concept within industries, Then were added estimates
of individuals classified as employed but not on a payroll (uvapaid
absences).

The private wage and salary employment figures (Current Employ-
ment Statistics) were based in large part on unpublished detail
secured from the Bureau of Reports and Analysis, Unemployment Com-
pensation Division, Wisconsin State Department of Industry, Labor and
Human Relations. This detail was broader than that found in the pub-
lished Employment and Earnings Statistics for States and Areas for
the Milwaukee SMSA,

Adjustment for Change in Definition of Millwaukee SMSA3

In order to project private wage and salary data by industry
to the target year 1975, a time series of private wage and salary
data by industry breakouts was established, The series was set up
for the years 1958 through 1967, resulting in data for a 10-year
period, Within this 10-year span, however, the Milwaukee SMSA
changed from a 2-county area to a 4-county area, Accordingly, the
data for the Milwaukee SMSA covered private wage and salary employ-
ment for Milwaukee and Waukesha Counties up through 1962, Beginning
with January 1963, Ozaukee County was brought into the Milwaukee
SMSA. (In 1960, Milwaukee and Waukesha had a combined population
of 1,194,290, while Ozaukee had a population of 38,441,) 1In
January .967, Washington County, with a population of roughly
56,000, was included. Therefore, to make each year's employment
by industry logilcally related to the employment for each other
year, adjustments were made to include Ozaukee wage and salary
employment for each appropriate industry with the data for Milwaukee
and Waukesha Counties for the years 1958 through 1962, The same
adjustment was then made to include Washington County with the
other three counties for the years 1958 through 1966. (See App.

Fl, pp. F2-F4, for procedures used in making these adjustments.)

As indicated, the adjustments were necessary to secure wage
ard salary data that were conslistent in terms of the Milwaukee SMSA
area for each year of the 10-year time series and for the projected
year 1975. The wage and.salary employment by industry for 1960

3For a complete discussion of the geographical composition of
the Milwaukee SMSA, see Chapter III, pp. 27.
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in this 10-year time series therefore refers to employment within
the 4-county area and not the 2-county SMSA as it was constituted
in 1960, However, the 1960 estimate of total employment by in-
dustry in the Milwaukee area that was used to determine the rate
of change in occupational employment from 1960 to 1975 (Steps 1
through 4, p. 161) covered employment in the 2-county Milwaukee
SMSA only, as constituted in 1960,

APPLYING THE BLS MATRIX

In using the BLS Occupation-by-Industry Matrix, Method A
to estimate 1975 employment by occupation for the SMSA or for a
State, 1960 estimates of occupational employment secured from the
decennial Census were used., Employment by occupation for the Mil-
waukee SMSA found in the decennial Census in 1960 refers to the
two counties of Milwaukee and Waukesha alone., For 1975, estimates
of employment by occupation for the 4-county SMSA are secured by
multiplying estimates of employment by occupation for the 2-county
area in 1960 by a change factor for 1960 to 1975 by occupation that
reflects the change taking place in employment for an SMSA consti-
tuting two counties in 1960 and an expanded SMSA constituting four
counties in 1975. The rate of change in employment by occupation
(the ratio of 1975 employment by occupation to 1960 employment by
occupation for the Milwaukee SMSA) therefore reflects -~ in addi-
tion to changes in employment by industry and changes in staffing
patterns of individual industries -- changes in the geographic
definition of the Milwaukee SMSA from 1960 to 1975.

Consideration was gilven to adjusting the 1960 occupational
data secured from the decennial Csnsus from a 2-county coverage to
a Y-county coverage. It would then have been possible to multiply
these estimates of occupational employment in the 4-county area
in 1960 by a change factor or ratio of 1975 employment by occupation
for the 4-county area to an adjusted employment by occupation esti-
mate covering the four counties in 1960, It would have been desir-
able to develop a change factor in employment by occupation for
comparable areas, Unfortunately, detailed occupational 1960
decennial Census employment data for Washington and Ozaukee Coun-
ties do not exist. There is no reason to believe that occupational
employment data by an individual decennial Census occupational
classiflcation for Washington and Ozauvkee Counties possess the same
relationship to or proportion to total employment as they do in Mil-
waukee and Waukesha Counties, Consequently, adjusting 1960
decennial Census employment data by occupation for the 2-county Mil-
waukee SMSA to the four counties by adding employment estimates by
occupation for Washington and Ozaukee Counties to those for Milwaukee
and Waukesha Counties in 1960 would have been misleading.
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Time Serles for Projecting Wage and Salary
Employment to 1975

Initlally, a time series was established for an 88-industry
breakout covering total nonagricultural wage and salary employ-
ment excluding domestics (household services) for a 10-year
period from 1958 through 1967. To arrive at the 88-industry break-
out, covered employment tables by county, secured from the Unem-
ployment Compensation Divlision of the Wilsconsin Department of
Industry, Labor and Human Relatlons, were used to derive ratlos
of 3-digit industries to 2-digit industriles, ratlios of 4-digit
industries to 3-digit industries, and of 4- to 2-digit industries.
These ratios were then factored agalnst prlvate wage and salary
data from Current Employment Scatistics for March of each year
from 1958 through 1967 to derive an employment by lndustry break-
out in greater detail than is provided by the Current Employment
Statlstics industry detall., Annual average employment by appro-
priate industry was secured by maklng a 1limlting assumption that
the ratio of annual average employment to March employment for a
2-digit or 3-digit breakout (such as SIC 33) would be approximately
the same as for a 3-digit or 4-digit breakout (SIC 335 or 3351).
Thus, for any glven year in the time series, the ratlo of annual
average employment to March employmeni, (for SIC 33) multiplied by
March employment for the 3-digit breakout (SIC 335) would glve uu
the annual average of the 3-dlglt industry to be included in the
indivlidual industry time series.

Use of Limited Time Base for Projection --
Regression Problems

The time serles for the Mllwaukee SMSA wage and salary employ-
ment, upon which the 1975 projectlions of wage and salary employment
by appropriate industriles were based, was limited to ten years
(1958 through 1967). The following paragraphs point out that the
reasons for thls limitation were primarily concerned wlth (1)
changes in the SIC Manual, and (2) various considerations asso-
clated wilth regression analysis techniques used,

The Standard Industrial Classiflcatlon was changed in 1957.
Conversion from the pre-1957 classification of Industry breakout
to the post-1957 code was made for manufacturing industries by.
2-diglt and 3-digit categories back to 1947 in the local Current
Employment Statistics. However, thls was not done for the 2-diglt
breakout of nonmanufacturing industries. Instead, nonmanufacturing
wage and salary employment by divisions of industries (but not
individual industry breakout) was converted to the new SIC code
from 1957 back to 1939.
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The method used to project the time series of wage and salary
employment by appropriate industry breakout to 1975 1s essentially
pvased on a number of models or variations of a least-square regres-
sion analysis technique. (See App. F2 for a discussion of the
feasibility in terms of effort, accuracy, skills avallible and
problems involved 1n using a least-square regresslion technique
to project wage and salary employment by industry data to the
target year 1975. Included is a brief digresslon concerning the
limits imposel by this method on the projections.) .

In order to regress the time series on one another, it would
be necessary to work with a time series of wage and salary employ-
ment by industry in which employment for any one year was logically
related to every other year. In other words, data for each year
must relate to the same universe., This factor, combined with the SIC
code problem, limited the number of observations or years that could
legitimately be used in the time series for nonmanufacturing industries.

The use of regression analysis to help determine the future
employment by industry involves considerations in addition to that
of the number of observations used, For example, the universe from
which these observations (wage and salary employment by industry)
are drawn must remain relatively stable over the period of time in-
volved 1n the time series., Also, the universe for a number of years
to come must be sufficilently like that of the previous period if the
regression relationship based on the past 1s to continue to apply.
Certainly, 1f too many firms shift out of one SIC classification to
another because of a shift in products sold or volume of business
done 1n one product versus another, these criteria would not be met.

Use of Limited Time Base for Projection ~--
Cyclical and Seasonal Factors

Consideration was also given as to whether the trends and
seasonal factors affecting most manufacturing industries, both
durable and nondurable, remain sufficlently stable; that 1s, are
trends in these industries for the decade of the 1940's logically
related to those of the 1950's and the 1960's, etc.? The trends of
employment by industry in the time series used included:cyclical
effects; these effects were not eliminated, Therefore, the trend
lines for a number of manufacturing industries, especially durable
manufacturing industries, in the Milwaukee SMSA in the 1960's are
unlike those of the 1950's. There were recessions about every
three years from 1950 to 1961, and none from 1962 on., This
explains in part the change in the trends of employment by industry
for time series extending back beyond 1958, Consequently, this
factor limited the number of years selected for the time series for
manufacturing industries.
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Problems of Other Technlques for Projectlon
of Empiloyment

In using the BLS Occupation-by-Industry Matrix, the relative
growth rate of local employment by industry is found to play a
critical role in determining the expansion or estimate of future
occupational needs., Any analyst, in evaluating the feasibllity of
using the BLS Matrix for his locale, must be essentlally concerned
with the reliability of the methods he has at hand with which to
project future employment by industrial detall, even though the
projections offered by these methods are thought of as first approxil-
mations only. It is seldom that sultable data exist to permit the
analyst to use a relatively sophisticated methodology in which he
could relate employment by lndustry to the multiple factors affect-
ing employment. In most cases he will be forced to use a proxy
such as time or national employment by industry to represent the
movement or trends in all the factors affecting changes in empl. -
ment by Industry for hls locale.

A number of exhaustive studlies have been made over the years
defining various sophisticated approaches to projecting employment
by industry into the future. Varilous attempts have been made to
relate estimates of total economic activity to individual 1lndustry
output and then to relate this to individual industry employment
for an SMSA, These are dlscussed in the Denver study, Methodology
for Projection of Occupational Trends in the Denver Standard Metro-
pclitan Statistical Area (MDTA Contract .No, LogL),* It is question-
able whether this method would develop employment projectlons by
detalled industry breakout any more reliable than would be secured
by the use of less involved or simpler regression analysls models.

Another sophisticated method for determining future employment
by detailed industry breakout 1s discussed in detall in the Temple
Unliversity report.5 This.report proposes that future industry
sales for major industries within a glven locale are determlned by
considering the relationship that the local industriles' sales have
to the national market., In this way an effort is made to determine
whether the national trends for a particular industry in sales and

4'Leslie Fishman and others, Methodology for Projection of
Occupational Trends in the Denver Standard Metropolltan Statistical
Area (MDTA Contract No., 4264) (Boulder, Colo.: University of
Colorado, 1966€),

5Louis T, Havrus and others, Projective Models of Employment

by Indugtry and by Occupation for Small Areas: A Case Study (Phila-
delphia, Pa.: Temple University, 1966).
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employment could be used to determine first, the likely sales of
that industry on a local level, and second, the likely employment
of that industry.

A description of these and like methodologies, and ~n analysis
and evaluation of their appropriateness in terms of skills required,
costs involved, and the like, have been discussed in detail in a
number of reviews of the above publications as well as in the pub-
lications themselves.

The fact is that few State agencies are equipped to work with
either refined econometric models leading to employment proJections
by industry or with local input-output models to determine local
output which in turn would be translated into employment-by-industry
data, It is also to be questioned whether the degree of accuracy
desired for employment-by-industry figures would be secured in
this manner,

Therefore, very practical and critical consideration must be
given to which methods are most likely available to area personnel
with which to project employment-by-industry estimates and to the
limitations on the reliability of the projections imposed by such
methods,

The methods most likely to be used for proJecting employment
requirements (the first approximations) rely on a regression analy-
sis., The regression analysis of trends will in fact be simple and
not multi. Although PROJECT VISION was interested in analyzing

~trends in a number of factors determining employment change by

industry, actual use was made of regression analvsis in which one
independent variable acts as a proxy for all "real" factors affect-
ing employment by industry.

It was decided to use the method of least squares in fitting 15

different trend lines for the wage and salary employment projection
of 88 individu:al or combinations of individual industries,

Application and Testing of Regression Method

The 15 regression lines were based on three primary relation-
ships between wage and salary employment by industry (the dependent
variable) and the one independent variable used as a proxy to
represent all real factors determining employment by industry.

The first relationship tested was one in which local employ-
ment by industry, the dependent variable, was regressed against
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time, the independent varilable, 7Time, the independent varlable
plotted along the horizontal axls, in fact refers to past employ-
ment within this industry for each and every year included 1in the
time serles (1958 through 1967). A simple correlation coefficient
was establlshed to determine whether or not a good fit or whether
or not a dlscernable trend exlsted., If the correlation coeffi-
cilent 1s significantly hilgh, any variatlion of actual or observed
employment wlthin that industry for each year from the trend line
drawn 1s said to be caused by random error., If thls l1s the case,
then it 1s possible to use thls resression eauation to vrolect or
compute 1975 eriployment. (See App. F2, pp. F5-F9, for limitations
and pltfalls of usling regresslon analysis or least squares for thils
purpose,) There is little reason, however, to believe that a linear
relationship in fact exlisted for a large number of industries,
Therefore, an attenpt was made to investigate possible nonlinear
relatlonships as well as a linear relatlionship over time (10-year
time span) in a linear fashion, Five variations or models of the
first relationship (local employment by industry regressed agailnst
time) were then run. (See App. F7, pp. F21-F25, on data process-
ing program used for this purpose.)

For the first relatlonship

l, local employment by industry was regressed agalinst
time, the independent variable.

2, Iocal employment by industry was regressed against
the natural log of time,

3. The log of local employment by industry was regressed
agalnst time,

4, The log of local employment was regressed against the
the log of time.

5. local employment by industry was regressed against the
square root of time,

The second relationship tested was based on the assumption
that local employment by industry continues to be a fixed or con-
stant percentage of natlonal employment. In this case, local wage
and salary employment by appropriate individual industry was re-
gressed agalnst natlional wage and salary employment data for the
same 1lndustry.

Flve regresslion lines were run for the second relationship., For
each appropriate lndustry:
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5.

In
ment to
against

Iocal wage and salary employment data were regressed
agalnst natlonal wage and salary employment for that
irdustry.

Iocal wage and salary employment was regressed agalnst
the natural log of the national wage and salary employ-
ment for that industry.

The log of local employment was regressed agalnst the
national employment for that industry.

The log of local employment was regressed against the
log of natlonal employment for thaf industry,

Iocal employment was regressed agalnst the square root
of natlonal employment for that industry.

the third relatlonship tested, the ratlio of local employ-
national employment for approprilate industrles was regressed
time, For proJectlion purposes, the projected ratic to 1975

was nultiplied by national employment in that industry for 1575.
The baslc assumption in thls case was that the relatlonship between
local and national employment fcr partlicular industrles has been
changing over time, but in a "predictable fashion."

Flve regression lines were run for thls model as well:

1.

It

The ratlo of local wage and salary employment data to
natlonal wage and salary employment data by industry
was regressed agalnst time,

The ratio of local wage and salary employment to
natlonal wage and salary employment was regressed
against the natural log of time.

The log of the ratio of local employment to national
employment was regressed agalnst time.,

The log of the ratlio of local employment to natlonal
employment was regressed agalnst the log of time.

The ratio of local employment o national employment
by ilndustry was regressed agalnst the square root of
time,

1s acknowledged that all possible relationships of.the

dependent varilable (local individual industry wage and salary em-
ployment) and all explanatory factors represented by the
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independent variable (time, or national employment) have not been
exhausted by the use of the 15 models referred to above, It was
believed that these models or variations of the three basic rela-
tionships described above would offer a falrly good opportunity

of discovering a good fit for past local employment by indlividual
industry to the independent variable actling as a proxy or represen-
tatlive of relevant factors affecting employment, This 1s not to
say that a goodness of fit for any partlcular least-square regres-
sion model or technique necessarily assures good predlctlon of
employment, especially as the projection period increases from

one to possibly three years to a perlod of four, flve, six or

more years,

Much has been wrltten on the inapplicabllity of least-square
regression methods for analyzing time serles in whilch successive
observations (employment by industry for each year) are serially
correlated, Unless the "error terms" in the regress.on model are
independent of each other (see App. F2, p. F7), spurious conclu-
sions as to which basic relationship best explains past performance
of employment by industry will be made.

If serilal or auto correlation exists, "the error 1s not dis-
tributed independently of the relevant independent variable," and
successive errors from one year to the next are not "distributed
independently of each other." This means that the estimates of
the regression coefficients need not in fact have "least variance,"
An underestimate of the actual variance may then be brought about
since the usual formula used to estimate the variance of the pro-
Jection is inapplicable, and the confidence intervals based on T
and F distributions are invalid,

Therefore a Durbin-Watson Statistic was run for each of the 15
models for each induscry to determine whether auto correlation was
present, Approximately one-half of all the regression models or
techniques run for all the industries were eliminated from considera-
tion for purposes of projecting future employment by industry
because of the existence of serlal correlatlon.

As stated earlier, 15 regressions were run for 88 industry
designations, A 6l-industry breakout covering all nonagricultural
employment, and excluding domestics, was settled upon, ©Some 2-dlgit
industry projections plotted into the final computer program were
aggregates of 3-digit, and in a few cases, 4-digit industries that
were individuallv proiected. Estimates of wage and salary employ-
ment for 1975 for five of the 61 industries plotted into the pro-
gram could not be secured from the regresslon models used, These
projections were based on the not always satisfactory approach
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of consulting with industry and union experts most aware of the
trends for their industry, usually at best for a 4-digit or 3-
digit industry classification,

Very few of the projections were based on.regression models
possessing a correlation coefficient lower than .86, Many of the
regression models had correlation coefficients of ,92 or more,
Consideration was given to the regression coefficient, the standard
error of estimate, to plus/minus values as well as the correlation
coefficient before dccisions were made as to which, if any, regres-
sion model could be used to project employment for a particular
industry to 1975.

Checking 1975 Projections of Employment With
Projections of Labor Force

To determine the reasonableness of the aggregate industry-
wide employment projections for 1975 (total number of jobs) that
were based essentially on regression analysis of individual indus-
tries, an independent estimate of the labor force for 1975 cover-
ing the four counties making up the Milwaukee SMSA was made and
compared with PROJECT VISION's projections, The labor participa-
tion rates for five age and sex breakouts for the State of Wisconsin
secured frgm a study made by the National Planning Association
were used, These participation rates by age and sex breakout were
factored against adjusted population projections by counties made
by the Department of Rural Sociology, University of Wisconsin,

July 1968.7 Population projections for the counties by age and
sex breakout exist for 1970 and 1980, Linear interpolation for
1975 for each of the four counties and each of the five age classi-
fications was made,

The total estimated labor force for 1975 resulting from this
method for the four counties of the SMSA is 707,464, Assuming an
overall unemployment rate of 3 percent in that year, a figure
covering total employment in 1975 of 686,200 was derived., This

,6National Planning Association, State ProJjections to 1975: A
Quantitative Analysis of Economic and Demographic Changes, Regional
Economic Projection Series Report No, 65-II (Washington, D,C.,

Oct, 1965); Table 10-5, p. 172.

7These projections are based on the Ratio Projection method
developed by Horace Handlon and Joseph Perry. The procedure used
to adjust for these more recent migration rates for counties within
Wisconsin is similar to that used by the U.,S, Census Bureau's Com-
ponent Method II (Series P-25, No, 339, "Methods of Population
Estimating, Illustrative Procedure," June 1966).

-171-

T ern e v 59 P 5 3 et YIS ey o ST IS Tolkimy. s ey grem—————— P Y Ty ———— e —y v ABNE CNIPP TR S-S UTI S LR Mg s S e e T



compares to an aggregate employment projection based on the re-
gression analysis and adJuéted by qualitative judgment of a few
selected industry experts {total employment concept of nonagri-
cultural employment excluding domestics) of 660,100, These two
figures are not entirely consistent or loglcally related, The
projections of industry-wide employment based on regression ana-
lysis and adjusted for all other employees, excludlng dual iob

. holders and including those listed as employed but not on pay-
rolls, was not adjusted to exclude those who work in the Millwaukee
SMSA but 1live elsewhere., Nevertheless, if a rough estimate of the
relatively few expected to be employed in agriculture and forestry
in these suburban counties along with an .a2pproximate estimate of
the number of domectics to be employed in the Mllwaukee SMSA 1in
1975 were added to the aggregate employment estimate by lndustry
of 660,100 for 1975, very little difference would remain between
PROJECT VISION's estimate and the 686,200 figure (or the TOT,464
labor force figure adjusted for an unemployment rate of 3 percent).

It should be pointed out that the avallable labor participa-
tion rates used to estimate the labor force for the four counties mak-
ing up the Milwaukee SMSA were state-wilde and not county-wide rates.

All that can be sald at this poirt 1s that the total projec-
tions of employment by industry do not seem to be unreasonable, based
on the above comparison, This does not, of ltself, give the assurance
that all of the individual industry employment projections based in
part on regresslon analysis are as rellable or satisfactory as
would be desirable.

ESTIMATES OF ALL OTHER EMPLOYEES

Estimates of all other employees (self-employed, unpald family
workers, and government employees) by function or industry were de-
rived by a number of methods based on different sources of da%a.

The methods are described below for self-employed and unpald frmily
workers and then, under a separate headlng, fcr government employees
other than public administratlon personnel.

Alternative Methods of Estimating Self-Employed
and Unpalid Famlly Workers

The ratio of self-employed workers to wage and salary employees
and the ratio of unpald famlly workers to wage and salary employees
by appropriate industry detall secured from Table 129 cf the 1960
decennial Census for the Milwaukee SMSA were often unsatisfactory in
the breakout of industry detall. The industry detall found in Table
122 is not satlsfactory 1f it 1s desired to project employment by 1in-
dustry for a large number of 3- and 1ln some cases 4-digit industries.
This 1s especlally true for the retall and wholesale trade industries,
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Estimate for Self-Employed in Wholesale
and Retall Trade Industries

For those durable and nondurable manufacturing industries in
which self-employed and unpald family workers make up a rolatively
small percentage of total employment, a simple proration of self-
empioyed and unpald family workers from a 2-digit industry detail
secured from the decennial Census to the component 3-digit indus-
tries may not significantly affect the rellability of the estimate
of toctal employment within these industries, However, this does
not hold true for a number of trade and service industries in which
family and self-employed personnel make up a relatively larger
percent of total employment. For wholesale and retail trade indus-
tries in which greater industry detall is required than is avail-
able in tie decennial Census, ratios of self-employed and unpald
family workers to wage and salary workers for 3- and 4-digit indus-
tries from other sources must be used.

In such instances, ratios of self-employed and unpaid family
workers to wage and salary employees for a number of wholesale and
retail trade industries of 3- and 2-digilt industry detall were
established on the basis of the Census of Business Reports for 1958,
For those wholesale and retail trade industries in which 1958 ratios
of self-employed and unpaid family workers to wage and salary workers
differed significantly from the ratios secured from the 1960 decen-
nial Census, the former ratios were used.

The ratios secured from Table 129 of the 1960 decennial Census
and a number of ratios secured from the Census of Business Reports
were then multiplied by the April 1960 wage and salary employment
data for appropriate industries secured from the Current Employment
Statistics, An adjJustment was then calculated for annual averages
of employment by multiplying this estimate of self-employed and un-
pald family workers for April 1960 by the ratio of the annual average
employment of wage and salary employment (1960 Current Employment
Statistics) to the wage and salary employment (Qurrent Employment
Statistics) for April 1960, In this manner first approximate
estimates of annual average employment of self-employed and unpaid
family workers by individual industry rfor the base year of 1960
were secured,

Estimates for All Other Ewpnloyees

Another means tried for establishing estimates of self-employed
and unpaild family workers was to use the BLS-WSES estimate of all
other employees (self-employed, unpaid family workers and domestics)
and subtract an estimate of the number of domestic workers from this
total. This estimate was made for "total all other employees'" for
the State and selected counties on a monthly basis by the WSES, using
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a standard methodology prescribed by the United States Training and
Employment Service for State Employment Security Agencies engaged 1in
making these estimates for reporting requirements, Employment by in-
duetry detall for this category of employees was not made. ‘

The first step involved establishment of ratios of self-employ-
ed and unpaid family workers for all industries. These ratios were
secured from Table 129 of the 1960 decennial Census, A ratio of
self-employed and unpaid family workers for an individual industry,
for example SIC 25, Furniture and Filxtures, to all self-employed and
unpaid family workers (in the State or SMSA) was established from
Table 129. Based on a limiting assumption of constant proportions
(the percentage of all self-employed and unpaid family workers found
in any one industry was assumed to remain constant over a number of
years), the above ratio for 1960 for any one industry was multiplied
by the total BLS-WSES estimate of nonfarm self-employed and unpaild
family workers for a number of years beginning with 1958 (the
beginning of the time series).

It had been hoped that an establishment of a time series of non-
farm self-employed workers would reveal a discernable trend line for
a number of industries which could then be used to project this "other"
employment to the target year 1975. 1In most instances, however, a
discernable trend line was riot found to exist,

Estimate Using a Constant Ratlo

Another method experimented with was to take the ratios of non-
farm self-employed and unpaid family workers by individual industry
to wage and salary employment for each industry secured from the
decennial Census for 1960 and to assume that this ratio would remain
relatively constant up through 1975. By multiplying these ratios by
projected wage and salary employment by industry for 1975, estimates
of self-employed and unpaid family workers for 1975 would be secured.
However, it is questionable whether this assumption of constant pro-
portions makes much sens> for any industry category.

In using this method a larger number of total nonfarm self-
employed and unpaid family workers in 1975 would necessarily be
estimated than were employed in the base year of 1960, since total
projected wage and salary employment for 1975 in the aggregate 1s
considerably larger than 1960 wage and salary employment, Since
percentages of self-employed and unpaid family workers are relative-
ly larger in the faster growing trade, filnance and service indus-
tries than in manufacturing industries, an estimate of self-employed
and unpaid family workers for 1975 would be overstated by using a
1960 ratio of other employees to wage and salary workers.
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Estimate Using An Annual Average

Still another method used to estimate self-employed and unpaid
family workers for 1975 by industry was to average the total employ-
ment of self-employed and unpaild family workers for the Mlilwaukee
SMSA based on the BLS-WSES estimates of "other" employees for a
number of years and to assume that this average would prevall in the
target year of 1975. An annual average was based on a lO0-year time
series from 1958 through 1967. A longer time series of 18 to 20
years was not used for the SMSA partly because of the number of ad-
justments that would have been required. An average based on an 18-
year perlod resulted in an estimate of total employment of self-
employed and unpaid family workers for the Milwaukee SMSA approxi-
mately 2 percent smaller than the 1960 estimate, The average based
on the 1l0-year period, 1958 through 1267, afforded an estimate that
was 1.5 percent larger than the 1960 estimate,

Unfortunately, this method does involve a number of complications

when prepared for an SMSA that do not exlst for the preparation of a
tate forecast, The selected counties for which BLS estimates
"other employees" are essentially counties that are grouped into an
SMSA, The Milwaukee SMSA changed from a 2=-county area in 1960 to

a U4-county area in 1967. Adjustments had to be made for the years
1958 through January 1963 for Ozaukee County and for 1958 through
January 1967 for Washington County. This method again forced an
assumptlon of constant proportions to be made, It was assumed that
the ratio of all wage and salary employees for the four counties to
the two counties would hold for the self-employed and unpaid family
workers as well, Multiplying this ratio by estimates of self-
employed and unpaid family workers for the two counties for 1958
through January 1967 an adjusted estimate of these "other employees"
covering a 4-county area was derived,

The average total employment for self-employed and unpaid family
workers based on a lO-year perlod is higher than the average based on
a longer time span since self-employed and unpaid family workers are
declining, at least in relation tc the changes taking place in wage
and salary employment. Therefore, the total estimates used for self-
employed and unpaid family workers for 1975 are slightly higher than
if the average employment had been based on an 18-year or 20-year
period, It is, nonetheless, considerably less than a: estimate
based on the use of 1960 ratios of self-employed and unpaid family
workers to wage and salary workers,

To derive estimates of self-employed and unpaid family workers
for 1975 by industey detail, it was necessary to multiply the total
estimated number of these employees by the ratios of self-employcd
and unpaid family workers for any one industry to the total of self-
employed and unpaid family workers secured from Table 129 of the
1960 decennial Census, Estimates of self-employed and unpaid family
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workers in greater detall for retall trade, wholesale trade, and
service industries than Table 129 affords would be secured by multi-
plying the ratios of self-employed and unpald familly workers of a
particular 3-digit industry to its 2-digilt classification (census

of Business, 1958) by the ratio of the 2-diglt industry self-employed
and unpaild famlly workers to the area-wlde or total self-employed and
unpald family workers (total for all 1ndustr1es) secured from Table

129 of the decennlal Census. .

Estimates of Government Employment (Other than
Public Adminlstration Personnel)

Estimates for government employment other than publlc administra-
tion personnel by industry were needed in order to have flgures on an
industry baslis insofar as possible, Essentlally they were secured by

using the ratlos of government employment by industry to private wage
and salary employment in Table 129 of the 1960 decennial Census for

the Mllwaukee SMSA. The 1960 ratios were factored against the 1960
Current Employment Statlstics wage and salary employment flgures by
appropriate industry to secure estimates of government employment

other than publlc adminlstratlon personnel by industry. These govern-
ment employment estimates by individual industry were totaled and then
subtracted from Current Emplovment Statlstlcs estimates of total govern-
‘ment employment in the Milwaukee SMSA in 1960, It included estimates

of Federal, State, and local government employment other than local
school and S3tate school employees, In this manner an estimate of totfal-
public adminlstratlion personnel employment within the Milwaukee SMSA

in 1960 was secured. Local and State school employment in the Mil-
waukee SMSA in 1960 was added to private wage and salary employment
figures for educational services industries SIC 82 and SIC 84.

A very limiting assumption was used to make the first estimates of
government employment other than public adminlstration personnel by
industry for 1975. To begin with, it was assumed that the 1960 ratios
of government employment other than public administration personnel
and those employed within local and State educatilonal institutions to
wage and salary employees secured from Table 122 of the 1960 decennial
Census would be relatively the same in 1975. However, contact was made
wlth the Wlsconsin Electric Power Company offices in Mlilwaukee, the
Hospital Councll of Greater Mllwaukee, and with Occupational Analysls
Field Center personnel famlllar with the transportation servlice industry
(SIC 47) to determine whether the 1960 ratios would be at all realistic
for 1975 for those industries that employ most government employees
other than public administration personnel, post office employees, and
educational personnel, These industrles included transportatilon
services {SIC 47), public utilities (SIC 49), and hospitals (SIC 806).
The ratios were changed according to the advice received.
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The adjusted ratios were multiplied by 1975 estimates of wage and
salary employment by industry to derive estimates of government em-
ployment other than public administration personnel by industry.

These estimates were totaled for all industries, and then subtracted
from a projection for 1975 of total noneducational service govern-
ment employment (Federal, State, and local) in the Milwaukee SMSA.
Projected employment of local and State school personnel for 1975

was included in SIC 82.

The projection of total noneducational service government em-
ploynent was based in part on a time series established from the
Current Employment Statistics separately for State nonschool, local
nonschool, defense, post office, and other Federal estimates of em-
ployment for the years 1958 through 1967, and in part on consulta-
tions with the Bureau of Personnel, Wisconsin State Department of
Administration. The time series for the years 1958 through 1967
refers to adjusted SMSA employment which covers employment in the
J-county area. It was determined that local and State governmental
noneducational services would increase in the adjusted 4-county SMSA
in 1960 to 1975 by a little less than 40 percent. This estimated
rate of increase 1s somewhat lower than anticipated rates of increase
in this kind of local and State government employment throughout the
country., Therefore, PROJECT VISION's estimate of total local and
State noneducational service government employment is most likely an
underestimate of 1975 employment. A rate of increase in Federal
government employment other than postal employees in the Milwaukee
SMSA from 1960 to 1975 is estimated to be 17 percent.

Estimates of government employment other than public administra-
tion by industry for the 2-county Milwaukee SMSA (as constituted in
1960) were added to estimates of wage and salary employment and esti-
mates of self-employed and unpaid family workers by industry for the
2-county area in 1960, Estimates of government employment, other than
public administration personnel, for the SMSA of four counties (as
constituted 1t present) were added to projections of wage and salary
employment and estimates of self-employed and unpaild family workers
by industry for the 4-county Milwaukee SMSA in 1975.

OTHER ADJUSTMENTS

Adjusting for Multiple Job Holders and Unpaid Absences

To derive the total employment concept by occupation used by BLS,
it was necessary to eliminate dual Jjob holders within each industry
from PROJECT VISION's employment estimate. In this way the number of
individuals employed versus the number of jobs was secured, Based
on suggestions in Tomorrow's Manpower Needs, the above adjustments were
made by using estimates of dual job holders found in Special Labcer
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Force Reports, Multiple Job Holders, for 1960 and 1965:§w A national
average of dual Job holders in 1965 was estimated at approximately 5
percent. This overall average of 5 percent was deducted from employ-
ment estimates of all industries except durable and nondurable

manufacturing industries, wholesale trade industries, and the enter-
tainment and recreatlon industry. An estimate of 2 percent for dual
Job holders in the durable and nondurable goods industries was used,
An estimate of 2,5 percent was used in wholesale trade industries,
These percentages are slightly higher than percentages of dual job
holders for these two industries derived from the Specilal Labor
Force Reports on Multiple Job Holders, Nevertheless, in using these
2 percent and 2,5 percent estimates for manufacturing industries and
wholesale trade industries, respectively, instead of the overall
national average of 5 percent, a more reliable estimate of total job
employment was probably secured, 'An estimate of 20 percent for dual
Job holders was used for the entertainment and recreation industry,

An estimate of 1.5 percent of unpaid absences based on Specilal
Labor Force Report No, 69, "Labor Force and Employment in 1965, "9
was multiplied by wage and salary data for 1960 and 1975 and then
added to total employment to derive a total labor force concept.

Estimates of Occupational Employment 1960-1975

(A Summary Statement Relating to Major Steps
Two Through Six Outlined on p. 161)

After proJecting local industry employment for the Milwaukee
SMSA by the procedures just described, the projection of occupa-
tional employment in the area is calculated as follows:

8U.S. Department of Labor, Bureau of Labor Statistics, Special
Labor Force Report No, 18, Multiple Job Holders in December 1960 (re-
printed from Monthly Labor Review Oct., 1961); Special Labor Force
Report No, 63, Multiple Job Holders in May 1965 (reprinted from
Monthly Iabor Review Feb, 1966); and Special Labor Force Report No.
90, Multiple Job Holders in May 1965 (printed in Monthly Labor
Review Oct., 1967 as "Moonlighting: An Economic Phenomenon," by
Harvey R, Hamel),

9U,S. Department of Labor, Bureau of Labor Statistics, Special
Labor Force Report No., 69, "Labor Force and Employment in 1965, "
o (reprinted from Monthly Report on the labor Force, Dec, 1965),
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STEP 2, Apply the BLS national occupational patterns
to tre local industry distribution for 1960

and 1957.

STEP 3, Add the occupational employment in each
industry for each of the two years.

STEP 4, Apply these national patterns to each
local industry, thus deriving ratios of 1975
to 1960 employment. The result amounts to a
rate of change for each occupation based on
the projected increase or decrease in the
industry derived from estimates specific to
the locality, and on the national occupa-
tional patterns.

STEP 5., Establish local estimates of employment by
occupation from the 1960 decennial Census,

STEP 6, Apply the estimates of rate-of-change (from
STEP 4) to the 1960 employment estimates
(from STEP 5) to yield a 1970 estimate of
employment level,

Details of all these steps are given in the Appendixes F1-F8,
Perhaps the most important of these are Appendixes Fl, F2, and
F3, although all will be consulted if a serious effort is made
to apply the method,

CONSULTING LOCAL INDUSTRY EXPERTS CONCERNING
RESULTS OF REGRESSION TECHNIQUES

A number of visits were made with major durable and non-
durable manufacturing industry representatives, several representa-
tives witlhin the construction industry, and a few within trade,
services and finance, Since the projection results secured by the
use of regression analysis are considered as a "first approxima-
tion," an attempt was made to test the feasibility of using qualita-
tive Jjudgments on the part of local industry experts to adjust or
qualify these first approximations of future employment by industry,

The selection of industry representatives was based on the
collective Judgment of an occupational analyst on the PROJECT VISION
staff and a number of analysts on the Occupatlonal Analysis Field
Center staff. A number of employer representatives familiar with
individual 3-digit SIC industries in such durable manufacturing
industries as nonelectrical machinery (SIC 351, 352, 353, 354, 356)
were contacted, Similar meetings were held for selected 3-digit
SIC industries for the electrical machinery industry, transporta-

QO on equipment industry, and the primary metal industry. A few
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consultations were made with representatives of nondurable manu-
facturing industries (for example, SIC 31, 27, 208, 201). Con-
tacts were made with the Milwaukee Construction Industry Assoclation
and with selected trade, service, and financial and banking industry

representatives. Based on this experience, it is estimated that a
minimum of 20 man days would be required to consulft with experts
familiar with an adequate number of 3- and %4%-digit industries
located within a metropolitan area the size of Milwaukee.

Many employers and union representatives familiar with in-
dividual industries were found to be unable or at least hesitant
to make judgments on long-term emplcyment projections by 2-digit,
and even in some cases, 3-digit SIC industries. Their quali-
tative Judgment on probable growth patterns of employment withii.
industries did not easily assist in a determination as to which
of a number of regression techniques would predict best the employ-
ment for a given industry, The greater the SIC detail (4- and 3-
digit SIC categories as against 2), the more specific were the
responses of the experts to the projections for 1975 employment
by industry which they were asked to comment on,

It is emphasized that qualitative Judgments on fthe part of
industry-wide experts concerning the quantitative projections (or
first approximated projections) by industry, based on regression
analysis, in PROJECT VISION's experierce did not always assist
the analyst in determining which of many projection ftechniques
would afford the best predictions. This supports the opinions of
a number of occupational analysts located within the Milwaukee
SMSA as well as a number of industry experts who question the
assertion made by certain writers on occupational projections that
consultations with employer or other industry-wide association
representatives is a viable means of Judging the efficacy of one
method of occupational requirements projection over another,

RELIABILITY OF PROJECTIONS BASED ON
MATRIX TECHNIQUE, METHOD A

The reliability of the proJections based on BLS Matrix Tech-
nique, Method A depends in part on the underlying assumption that
the occupational patterns within industries located in an SMSA
such as Milwaukee are somewhat similar to the national patterns.
It was the opinion of PROJECT VISION's occupational analyst, as
well as that of a number of occupational analysts in the Wiscon-
sin Occupational Analysis Field Center, that there would be a
greater degree of similarity of occupational distributions,
especially for durable manufacturlng industries, between state-
wide industry employment and national employment tl.an between
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the Milwaukee SMSA distribution and the nat.onal pattern. (See App.
F4, pp. F1l1-F13, for factors to be considered in differentiating
between occupational patterns of particular lndustries in the
Milwaukee area versus national and possibly state-wlde patterns,
Also see App. F5, pp. F14-F17, for comments pertaining to the BLS
Matrix Industry list and how it relates to the Mllwaukee SMSA. )

There were a number of factors whilch caused occupatlional
patterns in major Milwaukee industries (durable manufacturing
industries) to be somewhat different from those in the country
as a whole. The industry mix had also been changling at a somewhat
different rate in Milwaukee than in the Nation. (See App. F5,pp.
F14-F17, and App. F6, pp. F18-F20,) Differences between State
and national trends tended to be less pronounced than between an
'SMSA the size and industrial mix of the Milwaukee area and the Nation.

Method A compensates 1n part for these factors by making use
of estimates of local occupatlional employment for the base year of
1960, In using Method A, the change factor in occupational employ-
ment for the area (1975 employment by occupation divided by 1960
employment byv occuvation secured through procedures outlined in
Steps 1-4 (p. 161) was multiplied by occupational employment
secured for the locale from the 1960 decennlal Census., However,
this compensation is insufficient to guarantee an adequate
degree of reliabllity in occupational projections for the area 1f
the error or variance in the employment estimates for occupational
employment differs significantly in magnitude or direction for
1960 versus 1975 (see App. F6).

EVALUATION

End Use of Results

An evaluation of the BLS Matrix, Method A as 1t applies to an
SMS/. or area having a populatlon and industry mix similar to that of
Milwaukee depends upon three essential considerations and upon the
relationship each has to the other. These consideratlons are:

1. The potentlial use to which the employment nrojec-
tions by occupation will be put.

2. The degree of - :curacy or reliablllty that 1s
requlired to meet the needs of the user,

3. The resources required, the cost lnvclved, and the

likely avallabllity of the expertlse and data required
by local personnel responsible for the proJections.
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It is the view of PROJECT VISION that a meaningful discussion
of the feauibility of using the BLS Matrix technique to determine
future occupational needs depends upon the identiticatior of the
specific user of this information, the use to which this information
will be put, and upon at least an approximate measure of the benefit
derived from using this methodology as opposed to other means of
estimating future employment needs for particular occupations,

To illustrate, there may well be a number of cases in which
economic planning agencies within a specific locale may be inter-
ested in the relative increase of employment by occupational group-
ing, or even for certain specific occupations, over a period of
time as opposed to precise projections of employment needs by very
specific occupational detail, In such cases, occupational needs
estimates for 1975 may Justifiably be based upon the extension of
a time series covering 13 divislons of industry employment to 1975
instead of extending a number of trend lines covering 116 indus-
tries, 62 industries, or some number of industries between a 62
and a 116 breakout, Ieast-square regression techniques could be
used to determine the best fitting trend line with which to project
employment to 1975. It would then be relatively easy to factor 191
occupation coefficilents by industry divisions by estimates of employ-
ment within these 13 divisions of industry. A labor market analyst
and a number of statistical clerks could complete these projections
within a few months at most. Data processing equipment would not
be required,

Therefore, the potential use to which the data will be put
determines in good measure whether or not precise information is
desired. This in turn determines the effort required and the cost
involved in using the BLS Occupation-by-Industry Matrix, Method A
to project employment needs by occupation to the future. An
example of the manner in which the cost can mount may be seen from
the following example of the application of the method to detailled
State employment figures.

In the Spring of 1969, a labor market research analyst with
four years' experlence in the Divislion of Research and Statistics
of the Wisconsin State Employment Service used the BLS Industry-
Occupational Matrix, Method A to proJ=ct employment needs by
occupation for the State of Wisconiin. A deliberative and almost
exhaustive effort was made to determine the industry detail required
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to derive accurate estimates of employment needs by occupation,
With part-time assistance from a g.aduate student in labor econo-
mics and from statistical clerks, time series were established for
an 86-industry detail, for wage and salary employment estimates,
for self-employed and unpaid family workers, and for gosernment
employees by industry. Regression analysis was to be made to
determine a best method or projJecting employment by industry to
1975 approximately 3-1/2 months after the beginning of the proJject.
Establishment of projections for 191 occupations was expected to
take, at most, another 1-1/2 months, No problems with computer
programming were anticipated since problems were ironed out in the
initial effort made for PROJECT VISION., (See App. F7, ppr. F21-F25
for brief discussion and for regression analysis program used.)

It was anticipated that this time might be increased if a decision
were made to also use a 2-stage (welghted) regression scheme to
estimate the equations to be used in projJecting industry employ-
ment,

The value of occupational needs projections to vocational
education institutions depends in good measure on the occupational
detall used. The more specific the occupational projection and
the more relevant it is to entry level positions, the more useful
it will be to local vocational educators in determining curriculum
design and development. When and if the "n.e.c." occupational
classifications are broken out in specific detail by industry in
the BLS Matrix staffing patterns, the potential effective use of
this data by local vocational educators will increase immensely,
PROJECT VISION's current judgment is that the benefit to be derived
from the use of these detailed occupationsl .. .3:ccions for curri-
culum deslgn purposes is limited unless specific relationships are
clearly identified between the tota® need for workers in any one
occupation and the percentage of .::at need that can be supplied by
vocational educators and other manpower training agencies. It is
thought that the identification of such relationships is as impor-
tant as, if not more important than, the need to estimate occupa-
tional needs that are due to replacement and net migration, There
may well be an unJustified impression on the part of many that local
vocational educators can clearly relate overall employment needs by

10For a discussion of this method, see "Occupational Manpower

Requirements: Projections for the State of Illinois .a 1975," by
William Himmelbauer (Graduate School of Business, University of
Chicago, July 1968) in Appendix F7, p. F23.
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occupation to the contribution that they can make toward meeting
that need. Much time and effort are invested in attempting to
attalin reasonably accurate and comparable data on which to base
occupational employment projectlons. Unless these projections
enable local vocational curriculum planners to determine the
actual needs for which they should prepare students better than
do their present means of gauging training needs, the benefit
derived from using the Matrix specifically for vocatilonal educa-
tional curriculum planning purposes may be negligible,

Bg}iabélitxfof Estimates an Essential Ingredient

There 1s no question as to whether vocational educators
on local and State levels want, and are even eager to receive,
all information available concerning occupational needs 1n the
future., At the same time, the benefit derived from the use of
specific estimates of future occupational needs must be measured
by whether or not these projections (1) will determine, at least
in part, the fields and activities for which vocational schools
shall train people, and (2) will lessen the over- or under-training
response to actual needs that occurred before such prcjections were
used. Ir the State of Wisconsin, during 1967 and 1968 when PRO-
JECT VISION was undertaking its fileld work, judgments as to the
design and enrollment capacity of curriculums at the local level
were based on feedback from instructors (from past experience with
specific programs, placement experilence of students, and response
of employers concerning the need and effectiveness of the specific
training) and, to varying degrees, on the advice of professional,
technical, and trade advisory councils and organizations.

In the determination of future vocational training require-
ments for the Milwaukee SMSA, the usefulness of any occupational
projections derived by means of the BLS Occupations-by-Industry
Matrix, Method A depends in a large measure on whether those
responsible for curriculum design in the area schools can be made
fo have confidence in the reliability and appropriateness of the
projections. A number of the area's vocational educators, on
the baslis of discussion with them, were quite candid in expressing
their lack of confidence in estimates of future occupational needs
that had been presented to them in the past. These estimates had
been based on the standard Area Skill Survey technique. There-
fore, if a different method is used to develop occupational
requirements, curriculum plannhers will need to be convinced that
the resulting projections made available to them will help to
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improve upon the methods or systems they currently use to deter-
mine the number of students to train for specific occupatilons.

In view of this, meetings were held with personne.l 1involved
with curriculum development at Milwaukee Technical College, which
includes adult-vocational, apprentice, and technical and Jjunior
college divisions, Estimates of 1975 employment requirements for
a small selection of occupations for the Milwaukee area were
presented to them for comment. (See App. F8, pp. F26-FU7 for
complete projection data.) Estimates for 1970 and 1972 were
secured by making simple interpolations between 1960 and 1975
data. It became apparent that curriculum designers were essen-
tially concerned with short or intermediate term projections (two
to five years). The State Board of Vocational, Technical and
Adult Education would be interested in longer term projections
such as a lO-year period for the purpose of planning for physical
facilities in the Milwaukee area. For this speclfic purpose,
projections based on extending trend lines for 13 divisions of
industries as opposed to 62 industries, or 116 industries or some
number 1in between, would most likely be adequate.

Specific Occupational Detail Another Essential Ingredient

It is thought that the use of occupational projections for
curriculum design and planning in the Milwaukee SMSA can be
increased if, in addition to increased reliability, their occupa-
tional detail could be made more specific than had been the case
up until the time when PROJECT VISION was conducting its field
work, This would involve changing the detail used in the BLS
Matrix to represent specific and detailed staffing schedules of
industries. Also, it 1s believed that if the input data, that
is, wage and salary, self-employed and unpaid family workers.

and government employment by industry, are made more readily

available and in greater industry detail in the future vocational
educators would be more convinced of the reliability of the data.
PROJECT VISION suggests that the more precise the occupational
projections the greater will be the possibility that the local
vocational educators (at least in the Milwaukee SMSA) will use
the data to determine curriculum design,

Area Size a Limitation on the Use of the
Matrix Technique

If the ultimate purpose for using the BLS Occupation-by-
Industry !Matrix technlque is the improvement of the vocational
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educatlion curriculum to meet the occupational necvds of an area
more effectively, it 18 also suggested that areas smaller than a
State (or smaller than large economic regions wlthin a State or
smaller than the very largest SMSA's) be advised not to attempt
at this time to attalin more precise occupatlonal projections

by the use of Method A, Until refinements are made in the occupa-
tional detail used in the Matrix, and until) a central or regional
office 18 established to handle computations and data processing
for SMSA's of 250,000 or more (other than the very largest
SMSA's), 1t is believed that there is only limited benefit to be
derived from using the Matrix Method A with 1lts very detailed
industry vreakouts, to eliminate or decrease the over- or under-
response of vocational tralining programs to actual community
needs,
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CHAPTER IX

REPLACEMENT DEMAND INI"ORMATION
SUMMARY

Replacement demand information irn a reliable form 1is either
dependent on high-quallty estimates of industry's future needs for
selected occupations or on a reasonably accurate compilation of
information concerning employees in individual establishments in
a labor market area, In a SMSA the size ¢~ Milwaukee, with its
diverse industrial composition, bLasic statistics of this nature are
difficult to collect.

PROJECT VISION experimented with two techniques for estimating
replacement needs using the Employer Needs Survey questionnaire to
obtain the basic data. One technique simply asked employers to
estimate replacement needs by occupation for one year (the coming
year), (Test 1) The other technique requested employers to pro-
vide an age/sex breakout of current employment by occupation.

(Test 2) The experiment revealed that, as presently designec, the
techniques were seriously handicapped in several ways, These limi-
tations are detailed in this chapter, Presented here are the im-
plications of the findings for vocational education programming,

A significantly large proportlon of the employers included in
the experimental Employer Needs Survey chose not to answer the ques-
tion pertaining to thelir probable need to employ additional workers
for replacement purposes. Of the 1,174 questionnaires originally
sent out, the overall initial return was 591 (50,3 percent). In
Test 1 employers sampled responded at a rate of 37 percent on the
replacement question; in Test 2, at a rate of almost 50 percent,
Thus, -only a small fraction of a sample carefully designed to be
representative of the employers in the Milwaukee SMSA contributed
to the final estimate on replacement needs, However, it is believed
that the response rate would be higher from a mail survey with a
simplified questionnaire and improved instructions for this item,

PROJECT VISION found that neither technique yielded quality
results., The small response was one factor. Equally important and
potentially more serious was evidence that the entries on many of
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the questilonnailres were of doubtfuli accuracy. Both of the tech-
niques are dependent in the first 1nstance on reasnnably accurate
base filgures from which estimates for the universe are derived.
Skepticism about their source 1s a serious liabllilty.

Public institutions charged with the responsibility for train-
ing an adequate number of appropriately qualified workers to meet
industry's future needs requilre a reasonably sound numerical judg-
ment as to its replacement demand. It is an important element of
overall labor requirements and stands apart from the additional
workers needed to meet the general growth of business in an area.
Lack of an accurate gulde can result in future shortages in certain
categories of occupational skills., To a greater or less degree,
employers would be in a position of having to "make do" and to
improvise formal and informal in-plant training programs to meet
their needs. This would result in a less economical functioning
of the labor market than should be necessary.,

Reports of experiments in thls field follow.

EXPERIMENTS WITH TECHNIQUES FOR ESTIMATING REPLACEMENT NEEDS

1. Definition of Replacement Demand

A major re son for continuously needing new workers in an
establishment or industry is the necessity for '"replacing" workers
who leave the labor force for reasons such as death, retirement,
disabllity or entry into the Armed Forces. A refinement of this
concept becomes necessary when replacement needs for specific
occupctions are the subject of measurement. The added component 1is
the need to replace workers who are promoted within an establishment
from one occupation t~ another occupation of higher rank or greater
skill., Since it essentially results in an upgrading process, the
worker employed as the replacement may enter the work force of the
establishment at some occupational level below that to which the
promotlion was made.,

These facts are reflected in the formal definition for "re=-
placement needs by occupation" used by PROJECT VISION. It was the
same definitlon as that recommended by the Handbook on Employment
Security Job Market Research Methods, Area Skill Survey, namely,

"Those workers needed during the next year to replace those workers
who will leave the occupation because of promotlon, retirement, death,
disability, withdrawal for military service."

1U S. Department of Labor, Handbook on Employment Security Job
Market Research Methods, Area Skill Survey, BES No. E-2v2° (GPO,

Nov., 1965), p. 20.
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2., Two Experimental Techniques ror Estimating
Iocal Occupational Replacement Needs

Persons responsible for estimating occupational '"replacement
needs" within a given labor market area have almost invariably
run into difficulties., No simple, mechanical technique 1is avail-
able and generally accepted which provides the necessary data
either on a national basis or for SMSAt's, However, two techniques
of promise have been developed by the Bureau of Employment Security
for use by State Employment Services, Still in the testing stages,
these techniques have been used throughout the United States,

Both of the techniques use the Area Skill Survey as the
vchicle for assembling the basic data. One technique simply asks
employers to estimate replacement needs by occupation for one year--
the next calendar year. The other techniqre requests the employers
to provide an age/sex breakout of current employment by occupation.
Replacement needs are +hen calculated by Employment Service staff by
applying labor force withdrawal rates found in the Working Life
Tables© developed by BLS to selected age groups by sex,

Both techniques are of great potential value in that they are
current 1n time and pertain to replacement needs in a specific
locality. This has great relevance for persons responsible for
developing vocational guldance programs, If the results derived can
be relied on as belng reasonably accurate estimates, they can then
be accepted as one of the important measurable elements of local
labor demand.

The value 1s "potential" because both techniques are to a
degree controversial. Some research specialists who have made use
of them are inclined to think that the use of the age/sex breakout
method places such heavy demands on the respondents to a question-
naire based on the Area Skill Survey technique that overall response
rates in such surveys are significantly lower than they would be if
the question were not included, On the other hand, there are those
who dispute employers! ability and willingness to provide reliable
estimates of replacement needs by occupation.

Because of this controversy and because PROJECT VISION recog-
nized the value of accurate estimates of replacement nseds for
training management purposes, both of the methods described above

2U.S. Department of Labor, Bureau of Labor Statistics, Tables
of Working Life: Length of Working ILife for Men, Bulletin 1001 (GPO,
1950), and Tables of Working Life for Women: 1950, Bulletin 1204
(apPo, 1957).
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were tested in one of the experimental phases of the Employer Needs
Survey., The test provided for the comparison of the rate of ques-
tionnaire response by selected employers in the Milwaukee SMSA -
under each of the methods, In addition, follow-up interviews were
held with a number of employers which were designed to gauge the
reliability of the replacement information they had furnished., The
results of the two methods were then evaluated in terms of the.ir
viability for vocational education planning needs in the local labor
market area. o

3., Replacement Needs Estimated by Emgloyérs (Test 1)

a, Methodology--Two Options

The Employer Needs Survey sampling procedure provided for a
control sample and two subsamples of employers, Subsample A and Sub-
sample B, Those employers in Subsumple A were asked to respond to a -
questionnaire with an open-end occupational stub; those in Sub-
sample B to one on which .the occupations were prelisted. The employ-
ers in the Control Sample and in Subsample A were asked to respond
to the same questlon with respect to replacement needs. The in-
structions on both forms read as follows:

Replacement Needs. Enter the number of workers, by
occupation, nceded to replace those who will be pro-
moted or will leave your establishment because of
death, retirement, disability, or entry into the
Armed Forces during the 1968 calendar year.

If you are unabie to make a judgment for the coming
year please indicate the extent of replacement needs
which occurred during the past twelve months, by
occupation.

It should be noted that the employer was given a clearly stated
option between giving a factual statement (for the past 12 months)
or an estimate (for the 1968 calendar year). It was hoped by this
means to secure figures within a tolerable range of error,

b. Rate of Response to Reduest for an Estimate
of Replacement Needs

A substantial number of employers included in the survey samples
did not provide information on replacement needs. Table 16 (p. 191)
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