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POREWORD

There is a pervasive concern that national priorities for
reindustrialization and defense preparedness could be adversely
af fected by serious shortages of adequately trained skilled
industrial craftsworkers and technicians. This report examines
how public vocat ional education has peen responding since the
1id-1970s to skilled industrial worker shortages. The findings
provide a basis for recommending ways of improving the respon-
siveness of vocational education to such skill shortages in the

next Jdecade.
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EXECH P IVE SLUAMARY

Concerns about the state and fate of the nation's industrial
base and defense preparedness in the 1980s and beyond have st imu-
lated a national interest in skilled worker shortages and the
ability of training agencies to supply skilled workers with
pertinent training. This study was conducted to determine how
state and local vocational education has responded to shortages
of industrially oriented skilled craftsworkers and. technicians
since the mid-1970s. The findings serve as a basis for sugges-

t ions of ways that po licymakers and vocational education admin-
1strators can improve that responsiveness in the 1980s and
beyond.

$ix information sources were analyzed: (1) relevant litera-
ture from reports, journaks, and other sources; (2) testimony be-
fore Congressional conmi ttees by representatives of a number of
trade and professional associations; (3) state plans for voca-
t ional education prepared in 1978: (4) annual vocational educa-
tion program plans for fiscal years 1979, 1930, and 1981; (5)
national enrollment data in vocational education programs for
school years 1974-75 through 1978-79; and (6) publications issued
by state employment services agencies that were made available to
state boards and agencies for vocational education for use in

Projram planning.

The literature and congyressional testimony pointed up a
widespread consensus that, aside from the ef fects of the present
recession, skilled workers in a number of industrially oriented
occupations are not available for employment when and where they
are needed, and that such skill shortages are likely to increase
in the future. Several factors account for this situation, in-
cluding: (1) demographic trends indicating that fewer younger
workers will be entering the work force: (2) the trend in employ-
nent away from production and toward the service industries and
occupations; and (3) the likelihood that economic recovery will
e accompanied by industrial expansion.

Findings

The major findings of the study can bhe summarized as follow:
o ‘‘here is insufficient data to pe certain that there
will be shortages of skilled industrial workers in
the 1980s and beyond. Th :re are logical reasons for
supposing that such shortages are likely.

o Information systems are not yet in place that can
aduquately est imate labor shortages, their extent, Or
locations. :




Local providers of vocational education have a vrecord
of responding to occupational skill shortages that
are known to exist or are likely to exist in their
service areas.

There are many examples of short-term customized
training programs for industrial craftsworkers and
technicians that have been initiated and/or supported
by state vocational education agencies. However, few
of these agencies have given a visible priority to
long term planning and policy formulation to deal
with skilled labor shortages.

Implications of the Findings

should consider--

providihg a framework for state and local vocational
education and business and industry groups to create
ans sustain job training partnership arrangements
that will actively involve employers in vocational
education planning to meet skilled labor shortages.
Local and state advisory councils for vocational edu-
cation are not a sustitute for job training partner-

ship arrangements.

encouraging and adequately funding the development of
information systems that can forecast (even if impre-
cisely) occupational skill shortages and surpluses at
state, regional, and national levels. The Bureau of
Labor Statistics, the Natiorzl Occupational Informa-
tion Coordinating Committee and its state counter-
parts, and state and local vocational education
agencies should be involved in achieving this aim.

State boards and agencies for vocational education should
consider--

These findings serve as a basis for suggesting that Congress
o
o
o

formulating the kinds of long-range planning and

funding policies that do not shortchange the long- ’
term, expensive training that is required to produce

skilled industrial workers who will be adaptable to

the occupational skills required in the next decade.

There are, for example, conflicts in many states over

allocating available funds for supporting secondary

and postsecondary vocational education. Given the {
length of time needed to educate as well as train

persons adequately to be craftsworkers or techni-

more attention should be directed to how best

cilans,




to articulate secondary and postsecondary vocational
education and not how to divide up available funds
belween the two deliververs;

o including data on demographic trends, forecasts of
industrial expansion, and analyses of emerging
technologies in industrial production in doing
progr am planning to deal with skilled Labor

shortages.




CHAPTER I

~ INTRODUCTION

Recent concerns about the state and fate of the nation's
induscrial base and defense preparedness in the 1980s and beyond
have stimulated a national interest in skilled worker shortages
and tne apility of training agencies to supply skilled workers
with pertinent training. Much test imony has been presented
hefore Congress to the effect that: (1) shortages of skilled
workers in industrially oriented occupations are having--or will
have—-an adverse effect in coming years on output in both the
civilian and domestic defense industry sectors of the economy;

- and~(2) these effects will likely be intensified in the future
- unless appropriate training programs are implemented or expanded,
especially at the postsecondary and university levels (U.S. House
1980, 1982; U.S. Congress 1982; American Electronics
Association).

Most of the testimony centered around a small group of occu-
pations that are believed to be experiencing growing shortages of
skilled workers. These occupations can be characterized as
requiring relatively long training- periods, as well as skills and
avtitudes not widely distributed in the population. Testimony
also revealed that shortages of skilled workers are not easily
relieved by raising wages. Furthermore, shortages of workers in
these occupations can be expected to affect adversely the
nation's output of basic products and services, as opposed to
having strictly local consequences (Ruff et al. 1981).

Skill shortage o_cupations described in congressicnal
testimony included the skilled machining trades, electrical and
electronics engineer, electronics -achnician, and computer scien-
tist. Concern in this testimcry was also expressed for the need
for upgrading skilled workers in light of new technologies and
production technigques. It was also indicated that if significant
industrial recovery and expanded contracting in the defense . 5
industry occur rapidly, shortages of skilled workers in a wide
range of industrially sriented craft and technical occupations
—could occur.

There are several reasons for assuming that shortages of
skilled workers will be with us in the future. First, the United
States lazbor force is expected to increase anywhere from 17 t 25
percent between 1980 and 1990 (pilot 1982, p. 46). Accompanying
an evident need for new workers will be a decline in the United
States birthrate which will result in fewer younger workers
available to enter the work force (Flaim and Fullerton 1979) .




[

[ Secoid, lnndustry's neea to becone more profitable and con-=
petitive has caused--and fay continue to influence--production
oriented firms to rzlocate, whereas other plants may shut, down Or
reduce their skilled labor requirements in the face of unfavor-
able economic conditions. New employrent opportunities for
aemployed skilled workers way exist at some distance from where
the workers reside, but many of then find it too difficult to
relocate to new Job sites. The result is that the number of
skilled workers remains the same, but the workers are not
necessagily available for employment where and when they are
needed. This last situation is one factor that has prompted

the fiajority of states to involve their state vocational educa-
tion agencies in delivering customize:l training programs to neet
sk1ll training needs of specific firus (Bottoms 1982; Brant “9832;
Burdette 1982).

L

T'hird, there are likely to be shortages in certain skilled
occunations i1f the recent trend in employment away from produc-
tion and toward the service industries and occupations continues.
Fourth, a stronhg economic recovery accompanied by industrial
expansion and rodernization may create short-term imbalances in
the supply and denand for skilled workers, and may create a need
for expanded training initiatives to prepare new skilled workers
and to upgrade the skills of existing workers. -

1he carrent administration in wWashington proposes to in-
crease Jefense expenditures substantially. 1f the Congress ¢oes
along with the administration's requests, the bulk of increased
lefense expenditures is likely to go to the Jdevelopment and pro-
Juct ion of defense goods and services by the defense industrial
pase of the nation (Personick 1981). In response to the probable
mmpact these expenditures will have on the defense industrial
pase, the U.S. Department of Defense has commis;Zoned a study to
explore the consequences of alternative defensev§pending
scenar1os on key industrial sectors and demands for skilled labor
(Blond 1931; Brown and Doggett 1981). This study suggests that
the needs of the defense industrial base for skilled labor are
likely to be met. lowever, the achievement of this objective can
he expected to have uncertain implications for the supply of
skilled workers in nondefense inlustries, as well as for educa-
t1on and training projrams.  As Brown and Poggett (1981) point

out s

3

*ihe large nunber of skilled workers who are permanently dis-
located as a result of plant closings ana relocations will only
be partially alded by implement ation of Title 111 of the recently
enacted Job Training Partnership act of 1982. Trtie 111 Jdeals
with retrainina and provides Tor {imited relocation progran for
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in virtually il <rrcunstances, the defense components
of output and enmployment should be able to be met if
effective management exists to transfer resources and
broaden the base within industry and occupational groups
which can be targeted to the defense componient of over-
all derand. 7To achieve this same ob jective without
impacting on non-defense output, however, will require
that significant increases in employment within particu- ’,/“’
lar industries and occupational groups be achieved,
ofter. implying the need to bring additional skilied and .
trained personnel into the base. These requirements are r)
. most frequently noted in the skilled blue collar labor
categories. Meeting such a requirement will imply a
reversal of the recent trends in employment away from
sroduetion towards the service industries and occupa-
tions. The implications of expanding theemployment base
o f production workers extend in important ways into the
oducational and training programs operating within the
raition. Like the capital investment requirements *
implied by the higher Jefense spending plans, this tran-
sition involves many uncertainties and will certainly
require the attention of planners and managers in both
qovermuent anl the private sector. (p. 19)

purpose and birection of the Stuady

he study reported herein was conducted to deterrine how
state and local vocational education agencies and institutions
nave responded to presuned shortages of skilled industrially
sriented skilled craftsworkers and technicians since the mid-

{970s. These insights were then to serve as a basis for sug-
gesting ways of improving that responsiveness in the 1980s and
peyond.

To arrive at thes® insights, the issue of shortages of
skilled workers was examined, along with indicators of the
respons iveness of vocational education since the mid-1970s in
providing the kinds of training needed to meet these shortages.
Implications of the findings and suggestions for improving the
level of responsiveness of state and local vocational education
are presented in later sections of this report for consideration
by policymakers and vocational education administrators.

Yt

Approach and Limitations of the Findings

The provision of vocational education is based on a state-
Jocal partnership. This report examines the contribution of each
- partner in responiding to shortages of skilled industrial workers.

}
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Local schools initiate programs and provide opportunities
for training. They respond to local employvers' needs and stu-
dents' i1nterests. State vocational education agencies, on the
other hand, have an interest in seeing that the aggregate of
local programs are responsive to broader statewide economic and
social needs. State agencies respond by acquiring<an awareness
of training needs, prioritizing these needs, informing local pro-
viders of the broader state needs, and collaborating with théna to
achieve a balance between these state needs and locdl training
concerns. An analysis of the responsiveness of vocational
education to any t-aining issue therefore requires an examination
of the contribution of each partner.

The strategy used in this study was to examine extant data
bases. Limitations in time and resources prevented the inclusion
of other techniques~(®.g., use of questionnaires, on-site data
collection, interviews) for determining the responsiveness of
vocational education to skilled labor shortages. The findings
presented in this report are, therefore, limited by the technisjue
nsed to analyze the responsiveness of vocational education, as
well as by any inherent limitations in the particular data bases

selected for analysis purposes.

Because of prese:i ccopnomic circumstances, there are now
large nunbers of unemployed industrially oriented skilled crafts-
workers and  technicians. This report assumes that this situation
is a temporary one and that shortages of such workers will pre-
|
|

vail in the 1980s and beyond for reasons mentioned elsewhere in
this report.
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CHAPTER I
VoCATTONAL LDUCATION'S RLSPUNSLIVENLSS

Wwhat Occupations Qualify for Analysis?

A search of the literature was performed to verify the exis-
tence anl extent of skilled industrial worker shortages since the
mid=1970s and to ascertain if such shortages are likely to exist
in the coning decade. It soon becane obvious that guantitative
estimates of skilled worker shortages d0 not exist. Thus, it was
Jecided to include a range of industrially oriented skilled
craftsworker and technician cccupations in the analysis of voca-
f1onal education's responsiveness, and to give special focus to
t155e occupations for which Jocumentation of shortages was most

convineling.

vhe most adequately documented shortages seem to be in the
skilled machining trades. Since any shortages in the skilled
machining trades are likely to af fect reindustrialization and
nilitary preparedness, this group of occupations will receive a
special emphasis in the analysis that follows. Then, evidence
will be presented to support the assertion that skilled machining
trades have indeed been experiencing severe shortages of skilled
sorkers, and that these shortages are likely to continue.

Skilled Machining Trades

Industry groups, such as the task Force on Skilled Trades
Shortages (1981) and The National Tooling and Machining Associa-
tion (1982), as well as authors in trade journals such as Chil-
ton's Lron Age (Bowers 1977; Barks 1979; Greene 1980) and sta’f
of the Department of Labor (Kutscher 1982; Rosenthal 1982) all
concur that national skill shortages in the skilled machining
trades are real, cven if the extent of the shortages is not
presently quantifiable.

The Task Force on Skilled Trades Shortages is a coalition of
trade organizations representing thirty-two thousand plants
employing 1 million persons nationwide. According to a recent
publication of the Task Force (1981), -their membership is trou-
pled by "the critical shortage of skilled workers in mold making,
tool making, precision machining and other specialized metal
working positions" (p. l). Although unable to substantiate the
full scope of such shortages, the Task Force believes that,
"available figures show a seridus imbalance between job openings
and qualified prospects available to fill positions" (p. 2).




A more evidence-based argument for presuming that critical
national skill shortages exist in the skilled machining trades
nas been made by the National Tooling and Machining As sociation
(1982). This association is composed of thirty-seven hundred
menber companies comprising about one-fourth of the approximately
fourteen thousand American companies in the machining trades job
shop industry. The National Tooling and Machining Association
recently undertook a survey of its nembership to document the
extent of skilled labor shortages among its members. The

Associlation reports that:

The typical respondent said that an additional 2.3
journeymen would be hired immediately (under current
business conditions) if available, and that a total of
5.3 additional journeymen would be hired if available

under ideal business conditions (at present levels of
plant and equipment). . . . This represented a desire

of these firms to expand their journeyman workforce by
50 percent. (pp. 8-9)

The Association further cautions that it is "highly unlikely that
even if 32,000 journeymen suddenly became available to work in
job shops (member and non-member) that the work force would qgrow
by that number" (p. 10).

Recognizing that there are problems with studies designed to
quantify the .extent of skill shortages in the skilled machining
trades, the National Tooling and Machining Association (1982)
also provides five kinds of empirical evidence that indicates
that shortages of skilled machining trades workers are critical
national ones in the sense used in this paper.

o rICxtended leald times for deliveries of most enginecred
products.

o Classified newspaper employment advertisements in .
most industrial cities in the U.S. still show demand
for these workers, despite a sluggish economy.

o Wage rates for sowme individuals in these trades ex-
ceed $20/hour in some parts of the country.

o Journeyman-level workers in these trades usually have
plenty of opportunity for overtime, and 50-hour wecks
are not unusual, even in relatively slow periods.

o Fmployment agencies have sprung up which specialize
in recruiting skilled machining tradesworkers from
outside the W.S. a 1 sone employers make regular
trips abroad to recruit skilled machinists, tool-
makers, dienakers, modelmakers and other specialists
that aren't aveilable at home (ibid., P.2).




. Phe tindings ot katschen (1932) and Rosenthal (1982) lend —
{urther substantiation for the belief that critical national

-xill shortages exist in tne skilled machining trades. Kutscher

sumaar Lzes the extent of shortadges of job and die setters, tool

and die makers, rachinists (skilled occupations), and machine

operators (skilled and semiskilled occupations) in this way:

only 1n the skilled cateyory was there an appreciable
1ncrease in employment thiroughout the past decade. . . .
Information about the job market for skilled machining
workers during the 1970s is consistent with the exis-
tence of shortages. . . . iiowever, statistics generated
by ongoing data collection programs do rot provide in-
formation necessary to quantify the shortage . . . the
severity of the shortages varies among geographical
areas. (katscher 1982, pp. 11, 13)

taking all available information about the extent of
short rjes in skilled machining occupations into consideration,
fosenthal concludes:

haring the past few Yyears many articles dealing with
current and expected future shortages of machinists were
suplished in national periodicals. Their basic conclu-
sions were generally consistent: Employers currently
4re not able to hire os many skilled machinists as they
would like: current training is not sufficient to alle-
viate shortages; and siuilar conditions have existed for
some time. Concern airout the future supply is also
based on the expected decline in the number of 18 to 24-
year-old workers in the 1980s. tiowever, different con-
clusions result from stulies concerning technological
change. They generally state that the need for manual
labor in factdbries, especially highly skilled machin-
ists, will be reduced significantly in the future.

Because of the different viewpoints of these studies,

future supply-demand conditions for machinists are un-
clear. Furthermore, very little of the statistical in-
formation used to present pboth sides is based on "hard

data." (Rosenthal 1982, p. 31)

rosenthal uses data on wages and unemployment to support the
1dea that there is a real shortage of skilled machining trades
workers. lle notes that between 1972 and 1980, offering high
wages to attract more such trades workers did not overcome the
skilled labor needs of employers:

wWorkers in the machining occupations covered in the BLS
Area Wage Surveys had higher, average hourly earnings
than all production workers in the manufacturing indus-
tries in the same city as reported in the Bureau's cur-
rent Employment Statistics program. (ibid., p.33)

| Y
C{)

ERIC

Aruitoxt provided by Eic:




3\

Rosenthal also presents evidence indicating that unemployment
rates for machinists and tool and die makers were lower than
those for craftsworkers as a whole in each year from 1972 to

1980.

Surprisingly, similar documentation could not be found to
support the existence of skill shortages in other industrially
oriented skilled craft or technician occupations. lowever,
although it is not as well documented, there is a data-based case
to be made for shortages of electrical engineers and electronic
technicians (American Electronics Association 1981). But-for
purposes of this study, electrical engineers do not qualify for
analysis, since this occupation requires at least a college

Jdegree.

There are many difficulties associated with quantifying and
forecasting skilled industrial labor shortages. Not the least of
these dJdifficulties is the fact that there is a gap in our
understanding of how changing production technologies may require
skilled workers to learn new skills if they are to remain
adequately productive.* Another difficulty is in identifying the
potential workers who not only want to be trained in the
pertinent skilled occupations, but who also have the literacy and
computational skills needed to adapt to changing occupational

requirements.

-

Piore (1981) for a discussion of how increasing
opposed to mass production
a need for more

*S5ee Michael J.
trends toward batch production as
computer-based technologies are likely.to create

highly skilled craftspersons.




CHAPTER IIT
FINDINGS

In assessing the responsiveness of vocational education to
shortages of industrially oriented skilled craftsworkers and
technicians since the mid-1970s, several lines of evidence were
pursued. First, lonyg-range state plans and annual program plans
for vocational education were examined to determine what policy
and program planning initiatives the state-level vocational edu-
cation agencies had in place with respect to shortages of indus-
trially oriented skilled labor. The employment data.provided to
state vocational education agencies by their state employment
services agencies were also oxamined to determine whether: the
employment services agencies had sensitized their state voca-
tional education agencies to the existence of industrially

* oriented skilled lavor shortages. Second, national vocational
education enrollment data were analyzed to determine whether
students' demands for training opportunities--which often reflect
changing opportunities for employment--were responded to by local
providers of vocational education. In this instance, analysis
was limited by the fact that the data used were not recent but
were the best avalilable.

State Plans for Vocational Fducation

state plans for vocational education were considered as a
1o jical source of information on the intentions of state voca-
tional education boards and agencies to respond to shortages of
skilled workers (at least in 1978). State plans represent
assessments by state vocational educaticn boards and agencies of
state employment needs, as well as the boards' and agencies' in-
tentions to meet the identified employment needs through planning
and policy initiatives. State plans for vocational education
also reveal where state vocational education agencies obtain
their information on shortages of skilled workers.

State plans for vocational education from the fifty states
and the Commonwealth of Puerto Rico werée included in the assess-
nent process. These plans, as required by the Education Amend-
ments of 1976 and the accompanying Rules and Regulations for
Vocationzl Education State Programs and Commissioner's Discre-
tionary Programs, were first prepared in 1978.

The Amendments and the Rules and Regulations direct the
state boards for vocational education or their designated agency
(the state vocational education agency) to use funds available to
it to support instructional prograns that are consistent with




available enployment opportunities. ToO achieve this objective,
the states are directed to use the latest and most accurate
employment data to assess current and future needs for workers
and job skills within the state and--where appropriate--the per-
tinent region of the country. These employment data are to be
ased by the individual state vocational education boards to help
formulate long-range and annual program and enrollment goals for
the state's vocational education system. The state plans are
also to describe how funds will be allocated to meet identified
employment needs, as well as describe the reasons for making the
fun.ling Jdecisions.

The contents of the state plans were examined with particu-
lar attention given to determining whether states used informna-
tion on shortages of skilled machining trades workers and/or
other kinds of skilled labor in developing the rationale for pro-
Jram goals. If skilled labor shortages were described in state
plans, the plans were studied to determine whether there were
specific planning and policy initiatives to ensure that those
employment needs would be met.”

There was a noticeable absence in the state plans that were
resecarched of specific references to skilled labor shortages as a
basis for formulating program goals. In thirty-one of the state
plans, it was not possible to determine a clear relationship
among program and enrollment goals, funding decisions, and
employment needs. There was such a relationship in twelve state
plans, but it was pased on estimated needs for workers resulting
from occupational growth requirements and not because of esti-
mated shortages in the supply of skilled workers to fill job

openings. In these cases, enployment needs were assessed without
balancing "demand" with "supply" considerations. In the remain-

ing eight state plans, estimates of the net employment deman:l
less the projected net employme’.t supply of institutionally
trained workers for various occupatlions was used to supporit a

relationship amony program and enrollment goals, funding deci-
sions, and employment needs.

The eight states that used trained worker supply estimates
came closest to relating their proqramming and allocaticn deci-
sions to actual or potential skill chortages. But even there,

*state plans are complex docuwents. As a result, project staff
may, in a few instances, have overlooked comments indicating that
4 state agency identified or addressed skill shortages; or the
contents may have failed to communicate the actual state of
+ffairs. Even if this is the case, however, the essential find-
ings would not be altered. This caveat also holds true for the
annual program plans and published employment data that have been

examined.
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the relationship was not always a ¢lear one. The plans of these
it states Jdid not describe the relative magnitude of any
supply=-denand inbalances for skilled labor, the potential impocts
o~f such shortages, or the relative contribution of noninstitu-
tionally tralned persons to the estimate of the labor supply
available to aeet enployers' needs.

In none of the state plans were skilled machining trades or
other occupations experiencing shortages of skilled workers iden-
tified or prioritized as such. It follows that since shortages
~f skilled workers 1in occupat ions were not ijdentified in the
state plans reviewed, there were 10O descriptions of planning and
oolicy initiatives to Jdeal with such shortages.

ot 1tes (did comply with federal requirenents by approving
local applications for federal funds for individual programs only
1t local applicants could show local employnment opportunities or
Lf the best employrent Jata available at the state level justi-
fied offering the progra. The problem with using this best
available employnent data at the state level is that it has
usually consisted of employment growth projections rather than
supply—demand gaps. Certainly one cannot fault state vocational
oducation agencies for using the data available to them as best
they could. Local schools, on the other hand, could be respon~
sive to local labor needs by aldressing sone employers' needs,
hut nignt or awght ot specifically address needs for industri-.
ally oriented craftsworkers and technicians, even if such needs

exist.

Annual Program Plans for Vocational Fducation

Annual progran plans for vocational education from the fifty
states and the Commonwealth of puerto Rico for fiscal years 1979,
1930, and 1981 were also included as part of the document base.
Lowever, only a few 1981 annual program plans were available for
review, as most of these plans had not peen released for distri-
pution by the states at the time of the document base analysis.

Under the provisions for annual program plans in the Educa-
rion Amendnents of 1976, the states are required to modi fy the
assessment of employment neelds reported in the state plan for
socational education if later or more accurate employment data
have been made available to the state vocational education boards
sr their dJdesignated administrative agencies. If the original

ssessment of employment needs is modified, then the states are

A58

required to modi fy thelir original program and enrollment goals
accordingly.
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The contents of the annual progjram plans were examined and,
as in the case of state plans, part icular attention was given to
Jetermining how many states emphasized skilled labor shortages.
Again, efforts were made to determine whether specific planning
and policy initiatives were described to deal with identified
skilled labor shortages. Finally, whenever annual plans de- .
scribed skilled labor shortages, the sources of information about
the shortages were identified and recorded.

The identification of skilled labor shortages was found in
one or more of the annual program plans of seven states. In five
of the seven states (New llampshire, Oklahoma, South Carolina,
Tennessee, and Vermont), shortages of skilled machining trades
workers were reported in one or more annual program plans. Three
of these five states also reported other kinds of skilled labor
shortages (i.e., other kinds of craftsworkers, technicians, and

nursing and allied health workers). Two other states, Massachu-
setts and Mississippi, identified skilled labor shortages in
nonmachining trades occupations. Kansas--the eighth state--

identified a shortage of nonskilled workers in one or more of its
annual program plans.

The seven state boards and agencies for vocational education
responded to identified skilled labor shortages in at least two
ways: (1) informing local applicants for federal vocational edu-
cation funds that programs intended to prepare persons for such
shortage occupations would in some way be given a preference in
the program approval and allocation processes of the state, and
(2) indicating that local applicants should consider shortage l
occupations in planning local vocational education programs.

0f the five states indicating.worker shortages in the
skilled machining trades occupations, two of them--Oklahoma and
South Carolina--reported that these shortages were identified by
one or more local offices of the state employment services
agency. Tennessee identified its i1nformation sources on skilled
labor shortages as employer groups. vermont and New llampshire
did not list the sources of their information about skilled labor
shortages. Interestingly, the reported sources of information
about skilled labor shortages never included the state advisor:”
councils for vocational education, the state planning groups, or
the State Occupational Information coordinating Committee. This
suggests that it may be desirable to include labor and industrial
employer representation in the membership or activities of these

groups.

The results of the examination of annual program plans are
susmarized in table 1.
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TABLE 1
TYPES OF SKiLL SHORTAGES AS REPORTED IN

ANNUAL PROGRAM PLANS
TYPES OF SKILL SHORTAGE ﬁg;;&fgﬁifgﬁgﬁﬁiggg
SOURCE Other | Nursing, Other Local Office of
Ansn‘j;: lf:z;:am Mi‘i::in;sng Crafts- | Technicians Allied Occupa‘tlons State Employment ng;?:’ Soo‘:fcre Ind'\nl;‘ted
Plan workers Health | (nonskilled) Services Agency
Kansas ] 9
Massachusetts ] J ®
Mississippt N B ; R ®
i wt\;w Hampshire ® [+ ] _ @
oo | ® 1 | ° e
s Carolina ° ° ° ° °
Tennessee ("] ® e ®
w\dlarmor:; o e 1 70 - ( 2

published Employment Data

Liployment data publications prepared by state employment
services agencies and made available to state vocational educa-
tion agencies represent "official" information about skilled
labor shortages. 1t was the intent of Congress, in its enactment
of the Idicational Anendnents of 1976, that state vocational
education boards and agenclies should secure the latest and most
qecurate enployent data available for use in preparing state
plans and annual projran plans for vocational oducation. Con-
gress expected cach state board anl agency to secure such employ-
sent data from the state employment services agency. the U.S.
nepartment of Labor, and the National Occupational Information
Coordinating Comnittee. Since the kducational amendments of 1976
enphasize that state vocational education boards should consider
state (and where appropriate, reqional) employment needs, state
cmploynent services agencles become the most logical "official" e
source of employument data for state vocational education planning
purnoses.  In examining the data publications that gstate employ-
went services agencies have made available to state vocational
o.ducation agencies, an effort was made ta determine whether these
puaolications emphasized the existence of -shortages of skilled
workers, and if so, in what occupations.

published employment information was obtailned from forty-
nine state employment services agencies. An examination of these
publications has revealedl that six state employment services
agencies explicitly identified enployers' needs for skilled

13




workers by occupations. These ajencies were in the states of
Georgia, Indiana, North Carolina, Ohio, Texas, and Wisconsin.

All of these states (except Texas) indicated shortages of skilled
machining trades workers. All six state employment services
agencies indicated shortages of skilled nursing and allied health
workers. Four of the six (Indiana, North CargQlina, Ohio, and
Wisconsin) indicated shortages of industrially oriented techni-
cians. Two of the six (Indiana and North Carolina) indicated
shortages in skilled craft occupations other than the skilled
machining trades. The findings of the review of state employment
services agency publications are summarized in table 2.

—

TABLE 2

TYPES OF SKILL SHORTAGES AS REPORTED BY
STATE EMPLOYMENT SERVICES AGENCIES

TYPES OF SKILL SHORTAGE

StateS::;:jEmem Machining Other Technici N:rfi"g’ Other
Sarvices Aancy Trades Craftsworkers echnictans P;';:’::‘ Occupations
Georgia ® PY P
Indiana o ® ® PY Py
N. Carolina ] ® ® Py
Ohio (] ) PY
Texas N PY
Wisconsin [ ] 0 ® Py

[t 1s interesting to note that labor shortages in the
skilled machining trades occupations were not reported in the
state plans, annual program plans, or state employnent services
ajency publications of many of the large industrial states where
such shortages miqght be expected to exist.

National Vocational Education Lnrollment Data

postsecondary-level enrollment trends were used as a
quantitative indicator of vocational education's responsiveness

l).,
14 ~ )
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to skilled toovor shurtdges.* Postsecondary-level program com-
pletion, placement, and follow-up trends would be more satisfac-
tory indicators. However, nationally available data for the
school years that were used ia the analysis did not separate
postsecondary-level sompletions from those at the secondary-

leovel J*¥

the state plans and annual program plans that were examined
span the time period of 1978 through early 1982. Although it
would have peen desirable to secure and examine enrollment date
that spanned the same time period, this was not possible ami

corpromise was necessary.

postsecondary vocational education enrollment data for

school years 1974-75 through 1278-79 were used in the assessment
process. tational enrollment data for the 1979-80 and 1980-81
schouwl years were unot available. For the four school vears of
1974-75 through 1977-78, the states repocrted prcegram, enrollment,
and fiscal data using essentially the same format, instructional
program codes, aiid directions for coupleting reports for trans-=
Hission to the L.s. effice of tducation. Although program and
enrol luent data are avallable for earlier years, a somewhat dif-
ferent coding systenn was used to identify instructional programs.
Also, the coding system in effect for the school years prior to
1974=75 d1d not iccount for souwe of the occupations of concern

nere.

qhe school year 1977-73 represents the last year in which
vocational education program and enrollument. data were collected
from.the states under the direction of the U.S. oOffice of bduca-
tion. Beginning in the school year 1978-79, the responsibility
tor collecting proc»am and enrollment data was shifted to the
“ation:! Center for kducation Statistics, as mandated by the Edu-
cation Amendwments ot 1976.  The amendients also established a new
systen for states to report program and enrollment data to the
federal governwent. This system is the Vocational Education Data
and Reporting System (VEDS). The first reporting of programs and
enrollments under VEDS occurred in 1979. However, definitions of
instructional programs, enroilments, and completions were not

conststent with the reporting system 1n place prior to VEDS.

*riational vocational education enrollment and completion data
represent imprecise data. tinfortunately, the degree of impre-
cision for individual programs (and consequently for national
tocals) and for different years is unknown. Consequently, the
findings presented in this report that are derived from national
enrol Lzt should be examined with this caveat in mind.

**Secondary-level data were not used in the analysis and assess-
vent. The skilled worker shortajes discussed in this report by

definition imply a level of skills training that is typically
acquired at the postsecondary—level.




vor purposes of analyzing trends and mak ing comparisons of
enrol lments in vocational education instructional programs, two
sets of enrollment Jdata were used. The first set of enrollnent
data was for school years 1974-75 tnrough 1977-78. The second
set of enrollment Jata included the first year of data (school
vear 1978-79) reported under VEDS.

Informaticn reported for each year in the first set of
enrollment data (school years 1974-75 through 1977-78) was
Jdirectly comparable because the reports used the same set of
instructions, codes, and the like. However, these data did not
span any of the years covered by the state plans and annual
program plans. The 1978-79 VEDS data did at least help in this
regard (although, as already mentioned, the VEDPS coding
structure, definitions, ~ 1 so forth differed from the preceding
reporting system). Thus, either of the two sets of enrollment
data used to analyze and compare enrollment trends in vocational
education programs is considered ideal. The findings that are
reported below about enrollment trends in vocational education
are essentially the same regardless of which of the two sets of
enrol lment data are used for analysis purposes.

Responsiveness to Machining Trades Skill Shortages

the list of i1nstructional procram titles and codes for
ceporting vocatlonal education enrollments contains three titles
amd codes that are used to report enrollments of persons prepar-
ing to qualify themselves or to upgrade their existing skills in
the rachining trades. These three titles and codes are: Machine
Shop (17.2302), Machine Tool Operation (17.2303), and Tool and
Die Making (17.2307). ‘

Two of these programs, Machine shop and 'achine Tool

Nperatlon, are not occupationally specific. Also, one <cannot be
certain about the skill level of the training offered in these
programs. In order to use the national enrollment data that are

available for these two programs, it is assumed that some unknown
put relatively stable proportion of the tlachine Shop and Machine
Tool Operation programs 1S devoted to the training of skilled
nachining trades workers.

rostsecondary, adult, and apprenticeship enrollments were
conbined to represent a single postsecondary enrollment count.
Postseconiary, adldult, and apprenticeship enrollments were
combined because (1) there is no way to differentiate the proj.an
content, skill levels of training, or duration of training within
or between the programs offered at the postsecondary and adult
levels and through apprenticesnlp—rclated training; and (2)
apprenticeship data were so.etlies reported separately and

st lres ot




rljares t through 4 depict various comparisons among rates
of growth in prograw enrollwents between 1974-75 and 1977-78

(lata set 1). An examination of figures 1 through 4 reveals that
the rate of arowth i1n enrollments for the three machining trades-

related progyrans was=-= %

o slightly greater than for other industrially oriented
trade and 1ndustrial education programs, and slightly
wore than double the rate for nonindustrially
oriented trade and industrial education programs;

o wmore than four times greater than for industrially
oriented technical education programs;

o equal to that of the health occupations program
field; and

., substantially greater than the growth rates in
enrollments for of fice education, distributive educa-
tion, agricultural education, and consumer and home-
making education (occupational preparation) program

fields.

ments depictfed in figures 1 through 4 suggests that local post-
secondary vodational education agencies and institutions did, by
Tesign or bechuse of clients' interests, respond to the need for
skilled machining trades workers. They did so at a rate of
qrowth in enrollment that equaled or exceeded most other fields

Of vocational education.

Comparli:n of the rates of growth 1n postsecondary encoull-

tigures 5 throuyn 5 reflcct rates of growth in postsecondary
enrol lrents for school years 1974-75 through 1978-79 (data set
2). 4n examinatlon of figures 5 through 8 reveals that the rate
of growth for the three skilled machining tyades-related programs
exceeded the rates ot growth for all nine gJroups of programs and
{ields with which it was compared. Thus, these enrollment data
findings are consistent with the findings for data set 1 (figures
1 through 4).

Other i1nteresting statistics were derived from an examination
of enrollment data for machine shop, machine tool operations, and
tool and dire making programs. The postsecondary enrollment count
in these three programs for the period 1974-75 through 1978-79
was 350,854 persons, or an average of 70,171 persons per year.
ihe largest postsecondary enrollment in these three programs was
in school year 1978-79, when enrollment reached 77,055.
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what 1s 1nteresting about these statistics is that enroll-
ments in the three programs in the 1970s were at least three
times larger than the projected annual qrowth of employment in
the skilled machining trades. As Rosenthal (1982) points out:

In the Bureau's three alternative projections of employment
to 1990, the average annual growth of employment for skilled
machining workers (including numerically controlled machine
tool operators and machine tool operators, combo) ranged from
11,900 to 23,200 from 1980 to 1990. (pp. 35-36)

one should not construe this to mean that three times as many
persons were being prepared as were needed. After all, only a
fraction of the students enrolled end up as program completers; a
lesser number seek and find employment in the field for which
trained:; and an even lesser number remain in these occupations,
achieve journey- person status, or go on to obtain the more
specialized skills that employers need the most.

Potential Responsiveness to Other Skilled Labor Shortages

If the literature is correct and other skilled industrial
occupations have also experienced shortages of workers since the
mid-1970s, how has vocational education responded to this condi-
tion? To answer this question, eight kinds of occupational
training programs were selected for analysis: those to train
electrical technicians, electronic technicians, industrial
engineering technicians, mechanical engineering technicians,
carpentgrs, electricians, welders, and drafters. One reason for
selecting these particular programs is that there is a reasonably
close correspondance between occupational titles listed in the
U.S. Bureau of Labor Statistics' 1978 to 1990 estimates of
employment in the technical and craft occupations (Carey 1981),
and these vocational education instructional program titles. The
Bureau of Labor Statistics combines electrical and electronic
technicians to create one occupational title and does the same
for industrial and mechanical engineering technicians. Compari-
sons between training program enrollments and estimates of
employment oppertunities in these occupations are reported in
table 3.

The data reported in table 3 indicate that if postsccondary
enrollments and secondary and postsecondary completions remain
essentially stable for the period 1978-1990, as they did for the
school years 1974-75 through 1978-79, then--

*1f secondary students are included, the average number of
completions in the three programs was 31,276 for school years
1974-75 through 1977-73 and cmpletions increased by 43 percent
during this period of time.




0 both enrollments and completions will be greater than
the number of jobs createld by growth in employment for
electrical/electronic techniclians, carpenters, welder/
flamecutters, and drafters;

O enrol lments will be greater than the number of jobs
created by growth in employment for electricians; and
there will be only slightly fewer program completions
than the number of job openings due toO growth in
employment. for electricians; and ‘

O enrol lments will exceed the number of jobs created by
growth in employment for industrial and mechanical
engineeriny technicians; and completions from vocational
education programs will represent about 60 percent of
the job openinygs created by occupational growth.

[f the enrollments in the eight vocational programs continue
at the same rates of growth for the period 1978-1990 as they did
for the school years 1974-75 through 1978-79, then it 1s reason-
able to expect that local level vocational education might even
pe overresponding (in terms of training capacity and potential
number of persons available for employment) to the occupational
projections developed for the 1978-1990 time frame. TO depend,
however, on only vocational education enrollment and completion
data for estimating the supply of skilled workers in particular
occupations would be inadvisable for vocational education plan-
ners. After all, a significant proportion of this country's
skilled craftsworkers "pick up" their trade through informal
means (Hills 1982). Other sources of supply are those workers
who have received their training through the military, employee
training programs, private schools, and correspondence schools.
1f one considers these other sources of supply, then perhaps
vocational education 1is doing at least its share in responding to
shortages of skilled machining trades workers. In any event, the
fact that multiple sources of supply typically exist makes it
imperative that vocational education planners be very cautious in
interpreting published and unpublished information about short-
ages of skilled labor, since the available supply is not always

obvious.

This situation 1is exemplified in the case of computer pro-
grammers, an occupation sometimes thought to be experiencing
critical national shortages of trained workers. A recent article
in Business Week ("Jobs for pProgrammers" 1982) points out that

new jobs for entry-level projrammers are beginning to disappear
because major sources of supply (i.e., vocational schools, '
colleges, and universities) are turning out more than twice the
estimated demand for entry-level computer programmers. The
article does not discuss the supply of entry-level computer
programmers from other major sources (e.g., self-taught, .
military).




TABLE 3
ENROLLMENTS AND COMPLETIONS COMPARED WITH AVERAGE ANNUAL EMPLOYMENT GROWTH
Average'Annual “e
Occupations Postsecondary Average Annual Average Annual
Fnrollment Completions Growth
(1974-75--1978-79) (including Secondary) 1978-19901
Flectrical/Electronic 50,262 17,692 16,083
Technicians
In.dustrial/Mechanical . 12,283 1,745 2,917
Lngineering Technicians .

A

)

i Carpenters 63,894 40,881 24,583
Electriclians 73,867 16,652 17,500
plumbers/Pipefitters 33,755 7,638 12,583
welders/Flamecutters 129,890 142,146 17,833
hprafters 54,369 32,387 12,750

lealculated from data reported for High Trend I (Carey 1981, table 2).

2inclules chemical, civil, electromechanical, environmental control, industrial,
instrunentation, mechanical, and metallurgical technician programs.
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llew Directions in Responding

Since the mid-1970s, there has been a rapid escalation in
el torts by most state vocational education agencies to collabo-
rate with local traning providers in implementing programs tai~
lored to the training needs of specific firms and military bases.
Some of this customized training prepares persons for semiskilled
employment while other training prepares or upgrades skilled
workers {Bottoms 1932; Brant 1982: Burdette 1982; U.S. Depart-
ments 1982; VocEd 1982). However, the relative emphasis these
efforts give to skilled occupational training is not clear.

In the future, state vocational education agencies might
want to consider explicitly what should be an appropriate balance
between -allocating resources for short-term customized training
for specific clients, and the lonyer and more expensive training
of skilled workers to meet projected skill shortages.




CAAPTER 1V
POLICY IMPLICATIONS

‘fhe purpose of this study was to obtain insights into the
past responsiveness of the public vocational education system in
t raining industrially oriented skilled craftsworkers and techni-
cians, so that suggestions for even greater responsiveness might
be formulated. In conducting this study, it was assumed that the
nation will undergo economic recovery and reindustrialization in
the 1930s and beyond; that it will most likely experience a
growth in defense expenditures; and that these events may be
accompanied by marked changes 1in production technologies, many of
which are difficult to forecast with certainty. If these assump=
tions hold true, the problem of preparing and upgrading industri-
ally oriented skilled craftsworkers and technicians will be a
critical one for the country. The findings and assumptions here
suggest that state vocational education agencies may profit by
examining their present planning emphases on program improvement
and program approval, and by considering the desirability of
addressing planning for change in accord with the training needs

of the 1980s and beyond.

Findings

The major findings of the study can be summarized as
follows:

o There is insufficient data to be certain that there
will be shortaces of skilled industrial workers in
the 1980s and beyond. There are logical reasons for
supposing that such shortages are likely.

o Information systems are not yet in place that can
adequately estimate labor shortages, their extent, oOr
locations.

o Local providers of vocational education have a
record of responding to occupational skill shortages
that are known to exist or are likely to exist in
their service areas.

o There are many examples of short-term customized
training programs for industrial craftsworkers and
technicians that have been initiated and/or supported
by state vocational education agencies. However, few
of these agencies have given a visible priority to
long term planning. and policy formulation to deal
with skilled labor shortages.
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Implications of the Findings

These findings serve as a basis for suggesting that Congress
should consider-- .

o providing a framework for state and local vocational
education and business and industry groups to create
and sustain job training partnership arrangements
that will actively involve employers in vocational
education planning to meet skilled labor shortages.
Local and state advisory councils for vocational
education are rot a substitute for job training
partnership arrangements.

o encouraging and adequately funding the development of
information systems that can forecast (even if impre-
cisely) occupational skill shortages and surpluses at
state, regional, and national levels. The Bureau of
Labor Statistics, the National Occupational Informa-
tion Coordinating Committee and its state counter-
parts, and state and local vocational education
agencies should be involved in achieving this aim.

State boards and agencies for vocational education should
cons ider--

o formulating the kinds of long-range planning and
funding policies that do not shortchange the long-
term, expensive training that is required to produce
skilled industrial workers who will be adaptable to
the occupational skills required in the next decade.
There are, for example, conflicts in many states over
allocating available funds for supporting secondary
and postsecondary vocational education. Given the
length of time needed toO educate adequately as well
as train persens to be craftsworkers or technicians,
more attention should be directed to how best to
articulate secondary and postsecondary vocational
oducation and not how to divide up available funds
between the two deliverers;

o includiny data on demographic trends, forecasts of
industrial expansion, and analyses of emerging tech-
nologies in industrial production in doing program
planning to deal with skilled labor shortages.
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An Additional Policy Implication

l.iterature reviewed in the course of the study suggests
that the long-standing emphasis in federal legislation on using
vocational educac.on to enhance economic opportunities of less
acadenically advantaged groups might conflict with vocational
olucation's need to train persons for skilled occupations re-
quiring hilygn levels of computational and communications skills
(national Tooling and Machining Association 1982; Ruff et al.
1981). This philosophical an! economic issue has political
implications as well, especially in larger urban areas. As a
result of declining educational budgets, any expansion of pro-
gramming that calls for high levels of competerce in mathematic
anl reading skills nay be accompanied by a reduction in pro-
gramming for -the less academically advantaged. ’

Such an occurence may create a polarization among groups
that support vocational education. In these circumstances shifts
in programming, especially at the secondary level, are likely to
Le approached cautiously. ©On the other hand, this potential con-
flict may focus greater attention on the need to ensure that all
students receive adequate pasic skills instruction, and on the
need to establish better articulation between general and voca-

tional education.
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APPLNDIX

[1L.STRUCTIONAL PROCGRAM CODLS AND TITLES UstD 1IN THE

ALALYSES oOF VOCATIONAL EDUCATION LNROLILMENTS




LS RIALLY ORIENTED  CRADE AND INDUSTRIAL EDUCATION
PROGRAMS SULLCTED FOR ANALYSIS*

Title Instructional Code

Aviatlon vccupations 17.0400
pusiness Hdachine Maintenance 17.0600
Carpentry 17.1001
plunbiing antd Pipetitting 17.1007
Diesel Mecnanics 17.1200
prafting Vccupations 17.1300
plectrical Occupations 17.1400
¥lectronic occupations 17.1500
Instrument Maintenance and 17.2100
Repair

tlachine Shop 17.2302
Machine Tool Operations 17.2303
Sheet Metal . . 17.2305
Welding and Cutting 17.2306
Tool and bie Making 7 17.2307

*This appendix contains U.S. pepar tment of Education Instruc-
tional codes and titles that were used to report enrollment data
for trade and industrial and technical education programs.
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INDUSTRIALLY ORIENTED TECHNACAL EDUCATION
PROGRAMS SELECTED FOR ANALYSIS

Aeronautical Technology
Architectural Technology
Chemical Technology

Civil Technology

llectrical Technology
Electronic Technology
Electromechanical Technology
ynvironmental Control Technology
Industrial Technoloqgy
1nstfumentation Technology
Mechanical Technology
Metallurgical Technology

Scientific bata ‘Technology
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Instructional Code

| 3

St

16.0101
16.0103
16.0105
16.0106
16.0107
16.0108
16.0109
16.0110
16.0111

16.0112

16.0113

16.0114

16.0117



) oM INLUSTEIALLY ORILNTLDL PRADL AND [NDUSTRIAL
LOUCATION FTROCGRAMS SELRCTED FOR ANALYSLS
litle - Instructional Code

alc Conditioning 17.0100
appliance Repair 17.0200
gody and Fender Repair 17.0301
Auto Mechanics 17.0302
Other Automotive 17.0399
Bluepr int Reading 17.0500
Commercial Art occupations 17.0700
}  Commercial Fishery Occupations 17.0800
Commercia% Photography 17.0900
Llectricity ‘ 17.1002 -
Masonry 17.1004
Other Construction and
Maintenance 17.1099
Custodial Services 17.1101
tabric Maintenance Services 17.1600
Management bevelopment 17.1700
Graphlc Arts Occupations 17.1900
‘Maritime oOccupations 17.2200
Oother Metalworking occupations 17.2399
Barbering 17.2601
Cosnie tology 17.2602

(continued)
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(continued)

Title
Other Personal Services
Plastics Occupations
Firefighter Training
Law Enforcement Training
Other Public Services
Quantity Food Occupations
‘Refrigerdtion
Small Engine Repair
Stationary Energy Occupations
Textile Products and Fabrics
Leather Working
Upholsterin%
Voodworking Occupations

Other
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Instructional Code

(6N
(G

17.2699
17.2700
17.2801
17.2802
17.2899
17.2900
17.3000
17.3100
17:3200
17.3300
17.3400
17.3500
17.3600

17.9900




NONINDUSTRIALLY ORIENTED TECHNICAL FEDUCATION
PROGRAMS SELECTED FOR ANALYSIS

Title .Instructional Code
Automotive Technology ) 16.0104
Commercial Pilot Training 16.0601
Fire and Fire Safety Technoloyy 16.0602
Forestry Technologyy 16.0603
YOCEanographic Technology 16.0604
Poliée Science 16.0605
Air Pollution Technology 16.9901

Wwater and Waste Water .
Technology 16.9902

other 16.9900
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